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Based on a meta-analysis, this paper highlights the strength and relevance of several social incentive factors concerning pro-environmental behaviors, including social influence, network factors (like network size, network connection and leadership), trust in others, and trust in institutions. Firstly, our results suggest that social influence is necessary for the emergence of pro-environmental behaviors. More specifically, an internal social influence (i.e., motivating people to change their perceptions and attitudes) is essential to promote pro-environmental behaviors. Secondly, network connection encourages pro-environmental behaviors, meaning that the effectiveness of a conservation policy can be improved if connections among individuals are increased. Finally, trust in institutions can dictate individual behaviors to shape policy design and generate desired policy outcomes.

Résumé

Sur la base d'une méta-analyse, cet article met en évidence la pertinence de plusieurs facteurs d'incitations sociales concernant les comportements pro-environnementaux, notamment l'influence sociale, les facteurs de réseau (comme la taille du réseau, les connexions au sein d'un réseaux et le leadership), la confiance envers les autres et la confiance dans les institutions. Nos résultats suggèrent que l'influence sociale est nécessaire à l'émergence des comportements pro-environnementaux. Plus précisément, une influence sociale interne (c'est-à-dire celle qui motive les gens à changer leurs perceptions et leurs attitudes) est essentielle pour promouvoir les comportements pro-environnementaux. Les connexions au sein d'un réseau encouragent aussi les comportements pro-environnementaux, ce qui signifie que l'efficacité d'une politique de conservation peut être améliorée si les connexions entre les individus sont accrues. Enfin, la confiance dans les institutions peut dicter les comportements individuels donnant ainsi à des résultats souhaités.

Introduction

It has been highlighted in the literature that individuals could be incentivized to mitigate environmental issues (e.g., climate change, biodiversity conservation, etc.) via using monetary incentives. As an example, monetary incentives have been successfully implemented to motivate people to protect their living environment, e.g., providing payments based on the quantity of recycled waste or the amount of electricity reduced [START_REF] Tucker | Predicting recycling scheme performance: A process simulation approach[END_REF]; [START_REF] Thøgersen | Spillover of environment-friendly consumer behaviour[END_REF]; Elinder et al. (2017). However, the effectiveness of monetary policies is questionable.

Firstly, they are costly to implement [START_REF] Asensio | Nonprice incentives and energy conservation[END_REF]. For example, the Pigovian tax or cap-and-trade emission requires relatively high administrative and monitoring costs to be successfully implemented. Secondly, the effect of monetary policies is not always sustainable in the long run [START_REF] Ashenmiller | The effect of bottle laws on income: New empirical results[END_REF]; [START_REF] Lefebvre | Short-& long-term effects of monetary and non-monetary incentives to cooperate in public good games: An experiment[END_REF]. Several studies have shown that environmental conservation programs cannot be easily achieved if they fail to motivate people in terms of environmental sustainability: Will people continue to conserve energy if they know that they will not receive any more payments for their efforts in the future [START_REF] Allcott | The short-run and long-run effects of behavioral interventions: Experimental evidence from energy conservation[END_REF];

Zaval (2016)? Thus, the crowding-out effect of an environmental policy is also essential and needs to be taken into account [START_REF] Cardenas | Local environmental control and institutional crowding-out[END_REF]; [START_REF] Werfel | Household behaviour crowds out support for climate change policy when sufficient progress is perceived[END_REF]. Thirdly, people's motives can also be good drivers of pro-environmental behaviors [START_REF] Thøgersen | Psychology: Inducing green behaviour[END_REF]. While policymakers mainly focus on how to effectively use monetary incentives to encourage individuals or industries to protect the environment, social incentives (i.e., non-monetary incentives) are also useful tools to mitigate individuals' negative impacts on the environment [START_REF] Thøgersen | Psychology: Inducing green behaviour[END_REF]; Bolderdijk et al. (2013).

Several studies have indicated that people engage in pro-environmental (pro-social) behaviors because of individual social incentives, such as social norms or intrinsic/extrinsic motivations, namely "social influence" [START_REF] Abrahamse | Social influence approaches to encourage resource conservation: A meta-analysis[END_REF]; [START_REF] Dietz | Altruism, self-interest, and energy consumption[END_REF]. Social influence refers to how individuals alter their attitudes and behaviors in response to the demands of their social environment (e.g., an expectation of others, conformity or altruism, etc.) [START_REF] Cialdini | Influence: The Psychology of Persuasion[END_REF]; [START_REF] Turner | Social Influence[END_REF]; [START_REF] Cialdini | Social influence: Compliance and conformity[END_REF]. For instance, providing energy consumption feedback or environmental messages is an effective way to encourage households' energy conservation [START_REF] Allcott | The short-run and long-run effects of behavioral interventions: Experimental evidence from energy conservation[END_REF]. In this case, if an individual consumes less electricity while others do not, he or she would gain not only a benefit from saving energy but an image reward by comparison with his or her neighbors as well (e.g., the best in the neighborhood) [START_REF] Griskevicius | Going green to be seen: Status, reputation, and conspicuous conservation[END_REF]; [START_REF] Van Horen | Green, greener, greenest: Can competition increase sustainable behavior[END_REF].

Some of the existing literature also qualifies social influence as internal influences (e.g., altruism, intrinsic motivation or other-regarding preferences) and external influences (e.g., social norms or extrinsic motivation) [START_REF] Harpine | Is intrinsic motivation better than extrinsic motivation?[END_REF]; [START_REF] Simpson | Beyond altruism: Sociological foundations of cooperation and prosocial behavior[END_REF]. According to the theory of planned behavior (TPB), external influence factors are defined as social pressure or social norms that affect individual intentions to perform a target behavior. In contrast, the existing literature has suggested that attitude and personal norms are internal motives that could explain pro-environmental behaviors through intrinsic motivations [START_REF] Ajzen | The theory of planned behavior[END_REF]; [START_REF] Bénabou | Incentives and prosocial behavior[END_REF]; [START_REF] Schultz | The constructive, destructive, and reconstructive power of social norms[END_REF]. For instance, it is essential to alter or strengthen citizens' beliefs and perceptions about environmental protection to motivate them to take actions to mitigate climate change.

However, focusing on individual social incentives when addressing environmental issues may raise several problems. As for monetary contribution, for example, an individual who takes actions to alleviate his or her sense of obligation to help improve environmental quality may not take any further actions when he or she realizes that others do not cooperate (i.e., a single action bias). Furthermore, for most environmental issues (e.g., biodiversity, deforestation, energy, etc.), it is important to have many individuals, most often within the same area, adhering to a conservation program in order to reach a necessary threshold (i.e., the proportion of individuals in the network) above which a positive program effect can arise [START_REF] Gouu | Collective action and network structure[END_REF]. Thus, in addition to social influence, network factors and individual trust can also be used to promote "collective pro-environmental behaviors", which are behaviors taken together by a group of individuals and including society as a whole (i.e., collective actions) to achieve an environmental target [START_REF] Gouu | Collective action and network structure[END_REF]; [START_REF] Van Laerhoven | Governing community forests and the challenge of solving twolevel collective action dilemmas-a large-N perspective[END_REF].

In today's world of social relationships, everyone is linked to a social network (e.g., the limited network of family, friends, relatives, neighbors, co-workers and even acquaintances). Since individuals are linked to each other, other individual behaviors could be an important factor that can be used to motivate a person to perform a specific action [START_REF] Thaler | Nudge: Improving Decisions about Health, Wealth, and Happiness[END_REF].

For example, people are more likely to adopt behaviors that are approved by others in order to cultivate or maintain close social relationships with others [START_REF] Cialdini | Social influence: Compliance and conformity[END_REF].

Some studies have shown that people who have been motivated by strong social influences may require pressure from their network to live up to their intentions de [START_REF] De Graaf | Leaving the church in the Netherlands: A comprehensive explanation of three empirical regularities[END_REF].

Different network structures (characterized by different network size, network connection or degree of connection, and leadership) may have different impacts on individual contributions to a collective good [START_REF] Gouu | Collective action and network structure[END_REF]. In their study, the authors showed that a volunteer who is centrally located in a sparse network (i.e., network with a low degree of connection) has a more significant impact on others' contributions than the one who is centrally located in a dense and less centralized network [START_REF] Gouu | Collective action and network structure[END_REF].

Besides network factors, individual trust is an important concept since trust is applicable to the relationship between people [START_REF] Lewis | Trust as a social reality[END_REF]; [START_REF] Cochard | Trusting behavior in a repeated investment game[END_REF]. Higher levels of trust (social and/or institutional) help ensure stronger social connections, which could indeed strengthen individual pro-environmental actions. Pro-environmental actions cannot be sustained if there is neither trust among individuals (i.e., trust in others) nor trust toward the institutions (e.g., government or leaders). Therefore, policymakers should also pay attention to social factors, such as network factors and trust, to motivate individual as well as collective actions to achieve an environmental target [START_REF] Ng | Joint effects of asymmetric payoff and reciprocity mechanisms on collective cooperation in water sharing interactions: A game theoretic perspective[END_REF].

Several studies have provided descriptive reviews of this area of research, focusing on how information strategies influence energy conservation [START_REF] Delmas | Information strategies and energy conservation behavior: A meta-analysis of experimental studies from 1975 to 2012[END_REF]; [START_REF] Karlin | The effects of feedback on energy conservation: A meta-analysis[END_REF], how social influence approaches can be used to encourage resource conservation [START_REF] Abrahamse | Social influence approaches to encourage resource conservation: A meta-analysis[END_REF]; Farrow et al. (2017), presenting comparative studies of household energy conservation [START_REF] Abrahamse | A review of intervention studies aimed at household energy conservation[END_REF], analyzing determinants and outcomes of belief in climate change [START_REF] Hornsey | Meta-analyses of the determinants and outcomes of belief in climate change[END_REF], testing behavioral inventions on climate change mitigation [START_REF] Nisa | Meta-analysis of randomised controlled trials testing behavioural interventions to promote household action on climate change[END_REF], and examining the evidence of spillover in pro-environmental behavior [START_REF] Maki | Meta-analysis of pro-environmental behaviour spillover[END_REF]. Although numerous studies have been conducted to assess the effects of social incentives on pro-environmental behavior, the latter are, however, often studied separately (see Summary survey table for meta-analysis of pro-environmental behavior, Supporting Information). In addition, the effectiveness of social incentives that promote pro-environmental behavior has not yet been sufficiently investigated in the literature.

While a previous meta-analysis study focused on the crucial role of social influence on resource conservation [START_REF] Abrahamse | Social influence approaches to encourage resource conservation: A meta-analysis[END_REF], our study covers other social incentives (network and trust). Our proposed categorization of social incentives is supported by the fact that besides social influence (i.e., internal and external influence), network factors (i.e., network size, network connection and leadership) and trust (i.e., trust in others and trust in institutions) are important concepts that could strengthen social norms and thus shape individual behaviors in a desirable manner, as previously discussed. We contribute to the literature by addressing all these groups of social incentives together to answer the following question: Which social incentives are more effective in encouraging pro-environmental behavior?

In response to this question, we conducted a meta-analysis to provide an empirical insight into these seven groups of social incentives. Note that meta-analysis is a well-known statistical technique that helps combine the results of multiple scientific studies, establish an evidencebased practice, and resolve uncertain research outcomes [START_REF] Gurevitch | Meta-analysis and the science of research synthesis[END_REF]. We took the impact of the aggregation level into account by organizing the seven social incentive groups into three higher aggregated social groups (i.e., social influences, network and trust) and investigated their relative relevance with respect to the metadata. The purpose is to quantify the strength and relevance of social incentives regarding pro-environmental behavior and give some policy recommendations.

The rest of the paper proceeds as follows. In Section 2, we describe the meta-analysis results. Section 3 is devoted to discussions and a conclusion. Section 4 describes data collection, descriptive statistics and the methodology used. In this section, heterogeneity and publication bias problems are also checked to warrant the robustness of the analysis. Since heterogeneity probably exists between studies, the meta-regression model is adapted to take this heterogeneity into account.

2 Materials and methods

Data collection

The dataset in our study was built using the Web of Science, Google Scholar, PubMed, SagePub, and ScienceDirect databases and some other relevant journal websites. A PRISMA flow diagram of data collection is presented in Fig 1 . We used keywords to search for related pro-environmental behavior and social incentives: "pro-environmental behaviors", "sustainable behaviors", "envi-ronmental conservation", "green behaviors", "social incentives", "social intervention", "social influence", "social interaction", "norms", "nudges", "networks", "network structures", "group size", "network size", "network connections", "network density", "leader", "leadership", "social expectation", "social comparison", "peer influence", "trust", "social trust", "institutional trust", "trust in others" or "trust in government" and all possible combinations of these keywords (All information about these keywords and search strategy for the Web of Science database is presented in Table 1). We also took both the UK and US English into account when performing our keyword searches (e.g., behaviors and behaviours.) and with/without plurals and Boolean operators (OR, AND, *). With these systematic keyword searches, we collected all the published and unpublished works (1,515 papers). We then did the abstract analysis and excluded all duplicated studies, working papers, books, papers without estimation results and papers with only simulation results. We then put all these papers into our meta-analysis dataset (307 papers). We eliminated all the papers that did not provide enough information to calculate standard errors of effect size (i.e., t-values, p-values, confidence intervals or significance levels).

After this step, we obtained 92 eligible studies. We continued screening the references of these eligible studies and found an additional 23 eligible records (in 55 relevant studies).

An additional update search was conducted in January-February 2020, with an additional ten eligible studies found (among 29 relevant studies). We eventually ended up with 125 studies in the last step. These 125 studies led to 185 observations in our meta-analysis data (in some papers, the authors used more than one social variable to examine the impacts on proenvironmental behaviors). The description of study characteristics is provided in Study characteristics (Supporting Information). The entire dataset is summarized in Summary survey table for meta-analysis of pro-environmental behavior (Supporting Information), and the descriptive statistics in Table 2 and Descriptive statistics (Supporting Information).

Dependent variable

Pro-environmental behavior is defined as "behavior that consciously seeks to minimize the negative impact of one's actions on the natural and built world" [START_REF] Kollmuss | Mind the gap: why do people act environmentally and what are the barriers to pro-environmental behavior[END_REF].

Pro-environmental behavior in our meta-analysis is measured across 13 different types of proenvironmental behaviors identified from the literature (including pro-environmental behaviors, The effect sizes are the estimated coefficients in the selected studies. The standard errors of the effect sizes are the standard errors of the coefficient estimates. When a paper did not report the standard errors, we calculated them using the corresponding reported t-statistic, the (two- Group Keywords 1 "pro-environmental behaviors" OR "pro-environmental behaviours" 2 "sustainable behaviors" OR "sustainable behaviours" 3 "environmental conservation" OR "green behaviors" OR green behaviours A "social incentives" OR "social intervention" OR nudges OR social comparison" B "personal norms" OR attitudes OR "instrinsic motivation" C "social norms" OR "social expectation" OR "social interaction" OR "peer influence" OR "social influence" D "networks" OR "network structures" OR "group size" OR "network size" OR "network connections" OR "network density" OR "leader" OR "leadership" E "trust" OR "social trust" OR "institutional trust" OR "trust in others" OR "trust in government" 149 "1" AND ("A" OR "B" OR "C" OR "D" OR "E") 276 54 "2" AND ("A" OR "B" OR "C" OR "D" OR "E") 67 12 "3" AND ("A" OR "B" OR "C" OR "D" OR "E") 206 14 Notes: Numbers of potentially relevant studies is total numbers of studies after removing duplicates and not related to pro-environmental behaviors.

sided) p-value, the confidence interval or the significance level. For papers that only reported insignificant results, we computed the standard errors at a 50% significance level [START_REF] Abrahamse | Social influence approaches to encourage resource conservation: A meta-analysis[END_REF]; [START_REF] Rosenthal | Meta-Analytic Procedures for Social Research[END_REF]. In order to account for heterogeneity in effect sizes across studies, we performed weighted meta-regression (see details in Meta-regression section). In order to account for heterogeneity in effect sizes across studies, we performed weighted metaregression (see details in Meta-regression section). In order to summarize and compare the results from various studies, in addition to the effect sizes included in the weighted regressions, we also used the partial correlation coefficients (PCCs) that are often used in meta-analysis in order to make different comparable studies which are based on different units of measurement [START_REF] Doucouliagos | Democracy and economic growth: A metaanalysis[END_REF]; [START_REF] Efendic | Institutions and economic performance: A metaregression analysis[END_REF]. The PCC can be calculated by the t-statistic of the reported regression estimate t ij and the regression degrees of freedom df ij :

P CC ij = t ij t 2 ij +df ij
, where i is the observation i in the study j [START_REF] Greene | Econometric Analysis[END_REF]. The standard errors of the PCC are calculated using the formula:

SEpcc ij = P CC ij t ij .
We did not explore the possibility of using the standardized effect sizes to compare the magnitudes of variable coefficients because it leads to a reduction in the number of observations due to missing data on standard deviations of dependent variables and regressors.

Predictor variables

We identified seven different groups of social incentives that can enhance pro-environmental behavior: social influence (including internal and external influence); network factors (including network size, network connection and leadership); and trust (including trust in others and institutions). The detailed definitions of these seven social dummies are given in Definitions of predictor variables (Supporting Information). The diagram of these seven groups of social incentives is presented in The diagram of these seven groups of social incentives. (Supporting Information).

In our study, we consider external social influence as external motives (e.g., extrinsic motivation, the expectation of others or social norms) that help motivate people to behave toward the environment. In contrast, internal social influence is defined as internal motives (e.g., attitudes, personal norms or intrinsic motivation) that could encourage people to take actions to protect the environment. It should be noted that "social comparative feedback" is an external factor that could internally motivate individuals by generating self-evaluation (i.e., individuals evaluate themselves). Self-enhancement could also encourage people to act and sustain their behaviors over time Festinger (1954); Frey and Meier (2004); [START_REF] Van Der Linden | Intrinsic motivation and pro-environmental behaviour[END_REF]. In other words, competitive behaviors drive self-evaluation, and the necessity of such an evaluation is based on the comparison with other people Festinger (1954). On the other hand, since people observe social behaviors (i.e., social norms) through comparative feedback, they could change their behaviors to fit in with a group (i.e., conformity or internalization) or take the social beliefs as their personal beliefs (i.e., group or belief polarization). Nevertheless, "social comparative feedback is an external factor as it provides information treatment (i.e., feedback information) to individuals in the treatment group, leading us to consider "social comparative feedback as an external social influence in our meta-analysis. We have the following hypotheses:

H1a: The presence of internal social influence could positively impact pro-environmental behaviors.

H1b:

The presence of external social influence could positively impact pro-environmental behaviors.

Concerning network, each individual is represented by a social unit (or node). Social units are linked together through social relationships such as friendship or acquaintanceship Wasser-man and Faust (1994). Network connection is the degree of connection or the relationship between individuals and others, including friends, neighbors, environmentalists and environmental organizations. A strong network connection comes from the solid ties or interactions among individuals inside the network (i.e., a dense network), which is equivalent to what is referred to as the "good sense of community". The latter means that individuals frequently interact with each other and that they care more about their community. Several empirical studies have shown that the "good sense of community" can directly shape individuals' behaviors and force them to care more about environmental issues Nepal et al. (2007a); Tesfaye et al. (2012a); [START_REF] Videras | The influence of social relationships on pro-environment behaviors[END_REF]. Network size captures the number of friends, neighbors or coworkers involved in pro-environmental actions or environmental associations that individuals participate in. Leadership captures the presence of environmental leaders that can influence individuals pro-environmental behaviors. We have the following hypotheses:

H2a: A stronger network connection (i.e., higher frequency of interactions) has a positive impact on pro-environmental behaviors.

H2b: A larger network size (i.e., more individuals in a network) has a positive impact on proenvironmental behaviors.

H2c:

The presence of leadership could help promote pro-environmental behaviors.

Finally, trust in institutions is defined as individuals' trust in government, institutions, or leaders. Trust in others is defined as a social trust or individuals' trust in friends, neighbors and family. We have the following hypotheses: H3a: A higher trust in institutions could positively impact pro-environmental behaviors.

H3b: A higher trust in others could positively impact pro-environmental behaviors.

The correlation matrix of these seven social incentives, provided in Correlation matrix of seven social incentive dummies (Supporting Information), indicates that the multicollinearity problem is not present in the data. The descriptive statistics are given in Table 2 and Descriptive statistics (Supporting Information) for more detailed descriptive statistics. The descriptive statistics suggest that internal social influence appears to be more effective than other social incentives in encouraging pro-environmental behavior. Table 2 also shows that the two social incentives commonly studied in the existing literature are internal and external social influence, which accounted for about 60% of the observations. Meanwhile, the less commonly used social incentive factor is network size, with 4.92% of the observations.

Control variables

In order to address the issue of geographical difference or other factors correlated with geographical regions (i.e., regional heterogeneity), we first controlled for the difference between regions (including America, Asia & Pacific, Europe, and Middle East & Africa) and also studies that were conducted on multiple countries. The list of countries is provided in Study characteristics (Supporting Information). Secondly, we accounted for the heterogeneity across different specifications regarding control variables (demographic characteristics, education, income, etc.). Thirdly, we included data collection methods used in the studies, such as experiment, direct contact, indirect contact and census data. Fourthly, we also controlled the types of targeted populations to capture the differences among households, demographic-related populations (students, teachers, children or residents), agriculture-related, employed, and other population groups. Finally, we included the studys publication year to capture the time trend of pro-environmental behavior estimates since we observed an increase in effect size (PCC) of the reported pro-environmental behavior across publication year (see Plot of PCC vs. publication year, Supporting Information). Descriptive statistics of the control variables are reported in Table 2 and Descriptive statistics (Supporting Information), respectively.

According to the results of the study's characteristics reported in Study characteristics (Supporting Information), we observed that most of the selected studies were done in America, with 37 studies in all. However, a smaller number of studies were conducted in the Middle East and African countries. On average, only 62 papers in our study controlled for demographic variables (including household size, age or gender), and only 40 papers controlled for education and income variables (including participants' education levels and income or wages). Most of our studies were conducted using direct contact (including face-to-face interviews, telephone interviews and questionnaires). The most common population used to investigate pro-environmental behavior was households, with 65 studies in all. A smaller number of studies targeted agriculture-related populations such as farmers, fishers or forest users. 

Publication bias

Fig 2 shows the funnel plot with the regression residuals compared to their corresponding standard errors. This graph is used to access the publication bias [START_REF] Patterson | Meta-study of qualitative health research: A practical guide to meta-analysis and meta-synthesis[END_REF]; [START_REF] Sterne | Funnel plots for detecting bias in meta-analysis: Guidelines on choice of axis[END_REF]. The latter corresponds to a type of bias that refers to the distortion of empirical data representation on a subject [START_REF] Sterling | Publication decisions and their possible effects on inferences drawn from tests of significance-or vice versa[END_REF]. For instance, empirical data is distorted because reviewers of scientific journals tend to accept studies with significant positive effects rather than negative or insignificant ones. In the absence of a publication bias, we would expect that the majority of the observations would fall inside of the pseudo-confidence region with bounds α ± 1.96SE, where α is the estimated effect of the mixed-effects model and SE is the corresponding standard error value [START_REF] Sterne | Funnel plots for detecting bias in meta-analysis: Guidelines on choice of axis[END_REF]. Egger's regression test for funnel plot asymmetry: z-stats = 3.256, p = 0.001 suggests that asymmetry presents in the funnel plot [START_REF] Egger | Bias in meta-analysis detected by a simple, graphical test[END_REF], implying that positive estimates may be preferably selected for publication. We should therefore focus on the formal methods of detection of and correction for publication bias. According to the literature, we should regress the estimated effect size on its standard error [START_REF] Stanley | Picture this: a simple graph that reveals much ado about research[END_REF]:

P CC ij = β 0 + β 1 SEpcc ij + ij , (1) 
where the coefficient β 0 denotes the overall (average) effect size and β 1 measures the magnitude of the publication bias.

Equation ( 1) is probably heteroskedastic because of, for example, different measurements between studies and dependence of estimates within a study due to multiple estimates per study. Thus, we apply the weighted least squares to the following multivariate mixed-effect model with the weights defined by the standard errors of the effect size (1/SEpcc ij ) Stanley (2008); [START_REF] Doucouliagos | Publication selection bias in minimum-wage research? A meta-regression analysis[END_REF]:

P CC ij SEpcc ij = β 1 + β 0 1 SEpcc ij + α j 1 SEpcc ij + ij SEpcc ij , (2) 
where α j is the study-level random effect and µ ij ≡ ij SEpcc ij is the estimate-level disturbances. Estimation results of Equation ( 2) are provided in Test for publication bias. (Supporting Information). The results suggest that the null hypothesis β 1 = 0 is rejected at the 10% significance level, meaning that there is some evidence of funnel asymmetry. The positive constant suggests that publication selection is favorable to positive effects. This result is also in line with the results of Egger's regression test. The overall effect size of all studies is first calculated by fitting a random-effect model (β = 0.132, 95%CI = [0.107, 0.157]). When the between-study variance is non-zero, the random- effect model for meta-analysis is a well-known approach to account for heterogeneity among studies. The random effect model is fitted using the restricted maximum likelihood, which is the most recommendable property [START_REF] Viechtbauer | Bias and efficiency of meta-analytic variance estimators in the randomeffects model[END_REF]. The random effect model is as follows:

Forest plots and heterogeneity

P CC ij = β + α j + ij
, where α j is the study-specific random effect; ij is the error term; β is the overall effect size. The regression is weighted by a weight equal to 1/(τ 2 + v i ), where v i is individual variance and τ 2 is between-study variance, typically preferred to as the amount of heterogeneity [START_REF] Kalaian | A multivariate mixed linear model for meta-analysis[END_REF]. This suggests that social incentives are generally good at encouraging pro-environmental behavior. The Cochran Q-statistic for heterogeneity, which is the weighted deviations related to the summary effect size, is also calculated [START_REF] Cochran | The combination of estimates from different experiments[END_REF]. The Q-test statistic Q(df = 184) = 18867.97 with p < 0.001 suggests that heterogeneity exists in our meta-analysis (statistically significant between-study variance).

In addition to the heterogeneity of study effect sizes, we applied the moderator analysis with several control variables: differences between regions, differences in specification (presence of demographic, education and income variables), data collection methods (field experiment, direct and indirect method, and census data), types of population (households, employed, agriculturerelated, etc.) and publication year (Q-test for moderator: QM (df = 16) = 40.66, p < 0.001). We also fit the mixed effect model with restricted maximum likelihood and with the Cochran Q-stat = 7568.11, df=168, p < 0.001 (the mixed-effect model is

P CC ij = β 0 + β 1 SEpcc + L l=1 δ l Z ijl + α j + ε ij
, where δ l is the fixed slope, α j is the study-specific random effect, ε ij is the error term and β 1 is the publication bias).

Figure 6: Forest plot of trust factors.

Meta-regression model

We adopted the meta-regression analysis method to further shed light on the 'black box' of our meta-analysis results [START_REF] Havranek | Estimating vertical spillovers from FDI: Why results vary and what the true effect is[END_REF]; [START_REF] Stanley | Meta-regression analysis: A quantitative method of literature surveys[END_REF]. We used the following meta-regression model (where i = 1, 2, ..., N and j = 1, 2, ..., M stand for observations and studies, respectively):

y ij = β 0 + β 1 x ij + K k=1 γ k SD ijk + L l δ l Z ijl + α j + ε ij , (3) 
where y ij is either the effect size coefficient (Coef ij ) or the partial correlation coefficient (P CC ij )

of observation i and study j. We therefore estimated the model using weighted least squares (WLS) with weights given by 1/e i (e i is the observation i's standard errors). When the individual standard error is unknown, the model is estimated using weighted least squares (WLS) with weights given by 1/ √ N i where N i is the study's sample size. When the individual standard error e i is known, the heteroskedasticity can also be corrected by weighted least square regression with weights given by 1/e i [START_REF] Stanley | Meta-regression analysis: A quantitative method of literature surveys[END_REF]; [START_REF] Wolf | Meta-analysis: Quantitative Methods for Research Synthesis[END_REF].

In summary, we performed the following two regressions with two different dependent variables (P CC or Coef ): (1) WLS with weights given by 1/e i ; and (2) the mixed-effect model with weights given by 1/(τ 2 + v i ), where v i is individual variance and τ 2 is between-study variance, typically preferred as to the amount of heterogeneity [START_REF] Kalaian | A multivariate mixed linear model for meta-analysis[END_REF]. Standard errors are calculated using bootstrap with 2000 replications. The estimation results are provided in Table 2 and result with all control variables in Meta regression results (Supporting Information).

Finally, to investigate the impact of the aggregation level of social incentive factors, we organized the seven social incentive groups into three higher aggregated social groups (i.e., social influences, network and trust). We fit the same model in Equation (3) using these three social incentives dummies (the network group being the base category). To compare our model of seven social incentives dummies (column 4, Table 3) with that of three social incentives dummies (column 6), we applied the Wald test with the null hypothesis of the equality between the coefficients of internal and external social influence dummies, equality between coefficients of network connection, leadership and network size (i.e., the regression intercept), and equality between trust in institutions and trust in others dummies. The Wald test statistic χ 2 (4) = 17.35 with p = 0.0016 suggests that the model with seven social incentives dummies is preferable. The computed statistic of an alternative test (likelihood ratio test) is χ 2 (4) = 16.62 with p = 0.002, also suggesting that the unrestricted model (i.e., model with seven social incentives dummies) is preferable. Consequently, our proposed model with seven social incentives dummies is better than those with three higher-aggregated social incentives dummies. Moreover, in order to compare the magnitude of the impacts of the seven social incentives dummies for our model, we calculated the corresponding standardized coefficients:

γk = γk s(SD ijk ) s(P CC ij ) , ( 4 
)
where γk is the estimated coefficient of predictor k, s(SD ijk ) and s(P CC ij ) are the sample standard deviation of the predictor k and the dependent variable (P CC), respectively. Standardized coefficients for other control variables are similarly defined. The standardized coefficients are reported in Table 3 (column 5).

Results

Based on the existing literature, as mentioned above, we divided our discussions about the emergence of pro-environmental actions into seven groups of social incentives: internal and external social influence, network factors (network size, network connection, and leadership) and trust (trust in others and trust in institutions) [START_REF] Bekkers | And who is your neighbor? Explaining denominational differences in charitable giving and volunteering in the Netherlands[END_REF]; [START_REF] Simpson | Beyond altruism: Sociological foundations of cooperation and prosocial behavior[END_REF]. This result leads to seven social incentive dummies used in the meta-regression (network size being the base category). The forest plots in Figs 3-6 show that internal and external social influence, trust in institutions and network connection are key significant factors that could be used to encourage pro-environmental behavior. Our summarized results (Table 3, column 4, where the mixed-effect model is applied using partial correlation coefficients) suggest that the effect of internal and external social influence, network connection and trust in institutions on pro-environmental behavior are positive and statistically significant, meaning that Hypotheses H1a, H1b, H2a and H3a are validated. On the contrary, leadership and trust in others do not significantly affect pro-environmental behavior, meaning that Hypotheses H2c and H3b are not validated. The standardized coefficients (column 5) suggest that internal social influence is the most effective social incentive (since its value is the highest), followed by external social influence, network connection and trust in institutions.

Social influence

Our meta-regression results in Table 3 show that there is a positive and significant impact of external social influence on pro-environmental behaviors at a 10% significance level. The forest plot in Fig 4 suggests that the overall effect of external social influence is positive, even if some studies have reported negative results. This result means that the presence of external social influence is overall in favor of encouraging pro-environmental behaviors. For instance, several studies suggested that individuals who gain insights about environmental issues and receive recognition from their peers through "social comparative feedback" (e.g., household energy consumption report) could change and develop more environmentally-oriented behaviors because of the self-evaluation/-enhancement process Festinger (1954); [START_REF] Robelia | Environmental learning in online social networks: Adopting environmentally responsible behaviors[END_REF].

Therefore, external social influence is a factor that could positively impact pro-environmental behaviors. Notes: Meta-regressions with effect size coefficient or partial correlation coefficient as dependent variables. All the columns are obtained from regressions using seven social incentive groups (network size as the base category), except the last one that is based on the regression using three higher-aggregated social incentive groups (network as the base category). Full estimation results with all control variables are given in the S7 However, in some cases, external social influence could discourage environmental conservation. For instance, one study revealed that comparison feedback might perform poorly in encouraging environmental conservation (e.g., soil conservation) because terracing is a demanding soil conservation practice and farmers have a low perception of environmental issues Willy and Holm-Müller (2013). Thus, if there is a relatively low individual perception of an environmental issue, external social influence may also fail to promote pro-environmental behaviors. In another example, when asking people how much they are willing to contribute to environmental conservation, individuals will report lower conservation efforts if they know that their profiles and results are invisible to others. People may act collectively but regardless of the demand of the social situation if they know that others cannot observe their actions [START_REF] Lee | Past actions as self-signals: How acting in a self-interested way influences environmental decision making[END_REF]; [START_REF] Brick | Green to be seen" and "brown to keep down": Visibility moderates the effect of identity on pro-environmental behavior[END_REF]. For example, if a community could not observe forest owners' behaviors and if there were no regulator to monitor them, then forest owners would collectively choose deforestation, even with strong social expectations (social norms) that forest conservation is essential for society [START_REF] Ledyard | Public goods: A survey of experimental research[END_REF]; [START_REF] Korhonen | Diffusion of voluntary protection among family forest owners: Decision process and success factors[END_REF].

Regarding the forest plot in Fig 3, most of the studies in the literature suggest a positive effect of internal social influence on pro-environmental behaviors. In addition to the forest plot, our meta-regression results in Table 3 suggest that internal social influence has a positive and significant effect on pro-environmental behaviors. The standardized coefficients reported in Table 3 (column 5) indicate that the internal social influences that motivate people to change their perceptions and attitudes are significant to promote pro-environmental behaviors (the standardized coefficient is 0.8454 while that of external influence is 0.4680). Thus, internal social motives that help guide people to change their perceptions and attitudes toward a sustainable behavior could be more efficient than the external social influence [START_REF] Turner | Social Influence[END_REF]; [START_REF] Cialdini | Social influence: Compliance and conformity[END_REF]; [START_REF] Harpine | Is intrinsic motivation better than extrinsic motivation?[END_REF]. 

Network factors

Our results suggest that the effect of network connection is relatively strong, with the standardized coefficient equals 0.344 (see the results in Table 3). In one study, the authors showed that network has an indirect impact on ecological health because it helps to share information and knowledge across individuals and to promote cooperation among members of the network [START_REF] Barnes | Social networks and environmental outcomes[END_REF]. On the other hand, individuals are less likely to take a conservation action because they fear that their neighbors may free-ride on their efforts, such as restoring soil functions or investing in fertility improvements [START_REF] Wollni | Spatial patterns of organic agriculture adoption: Evidence from Honduras[END_REF]; Di Falco et al.

(2020). Thus, a stronger network connection (i.e., a denser network), the main characteristic of network structure, is an effective social incentive to enhance environmental behavioral changes.

Several studies have indicated that larger network size is responsible for weaker network connection or less social interaction because individuals in a society or group only make con-tact or frequently interact with others living close to them [START_REF] Derksen | The social context of recycling[END_REF]; Yau (2010); [START_REF] Yang | Nonlinear effects of group size on collective action and resource outcomes[END_REF]. Our forest plot (Fig 5) suggests that network size does not affect pro-environmental behaviors. Meta-regression results also support this finding by indicating that other groups of social incentives positively affect pro-environmental behaviors compared to network size (as the base category). It should be noted that the effect of network size corresponds to the regression intercept. The latter also corresponds to the overall effect size in the meta-regression. Moreover, it represents the effect of the base category for other groups of dummies (more precisely, census data among types of data collection methods and Europe among geographical regions). Consequently, we cannot separately identify the overall effect size, the effect of network size, and the effect of the base category for other dummy groups. A simple meta-regression without variables of interest (i.e., social incentives) and any control variable gives a very rough estimation of the overall effect size (see Test for publication bias., also corresponding to a test for publication bias). When this meta-regression model is augmented by social incentive dummies (see Table 3, columns 1' and 3' using effect size coefficient and partial correlation coefficient as dependent variables, respectively), the intercept may become (significantly or not) negative. This is because the intercept also includes the effect of the base category of social incentives (i.e., network size). Hence, increasing network size will not result in a better environmental outcome, ceteris paribus. By comparing this result with the network connection, we would expect that if an increase in the network size is accompanied by an increased degree of connection between individuals, the adverse effect of network size can be more than offset by the positive effect of connections between individuals, leading to a pro-environmental action. In other words, when requiring this combination of network size and network connection, the point of vigilance must be to observe the necessary condition of an increase in the connection.

In order to have a sustainable network, the presence of a good leader appears to be necessary.

This leader is responsible for providing information and keeping people connected. For example, some studies showed that a "block leadership" approach treatment has a positive impact on the recycling rate of households because a leader plays a vital role in sustaining a connection and providing needed information to households within the leader's network [START_REF] Burn | Social psychology and the stimulation of recycling behaviors: The block leader approach[END_REF]; [START_REF] Hopper | Recycling as altruistic behavior: Normative and behavioral strategies to expand participation in a community recycling program[END_REF]. Block leaders are defined as volunteers who help inform people in their groups about a specific issue. However, the coefficient of leadership in our meta-analysis regression is statistically insignificant compared to the network size (see Table 3). This result is not surprising because, among the positively significant results of leadership, some studies reported the positively small and even negative impact of leadership on pro-environmental behaviors (see the forest plot in Fig 5 ). For example, one study indicated that the presence of a leader in groups that have the autonomy to craft governance rules for their environmental resource could encourage the groups collective actions toward resource conservation but discourage resource conservation when groups are subject to rules imposed by others Van Laerhoven (2010). A detailed analysis of the autonomy to craft governance rules would be interesting but is beyond the scope of this paper. Thus, it would be interesting for future studies to take it into account when studying the impact of leadership on pro-environmental behaviors. We also re-estimated the model by excluding one paper that reported a negative impact of leadership and obtained the same results. We can be confident that an outlier is not present in our data.

Trust

Our meta-analysis results (Table 3) show that trust in institutions is a driver of pro-environmental behaviors. A lack of trust in government can lead to a negative individual perception of an institutional design/government program and prevent the individual from participating in it.

For example, a well-designed agri-environmental contract cannot completely replace a farmer's trust in government institutions [START_REF] Polman | Institutional design of agri-environmental contracts in the European Union: The role of trust and social capital[END_REF]. The existing literature has also suggested that the rate of participation in an environmental program can be increased by motivating people and by maintaining and developing institutional trustworthiness Sønderskov (2009); [START_REF] Xiao | Gender differences in environmental concern: Revisiting the institutional trust hypothesis in the USA[END_REF].

Regarding the forest plot in et al. (2018). However, our meta-regression results cannot confirm the significant impact of trust in others on pro-environmental behaviors (see Table 3). Some of the existing literature suggests that trust in others may fail to motivate new attitudes about environmental issues and pollution [START_REF] Hao | Social capital's influence on environmental concern in China: An analysis of the 2010 Chinese General Social Survey[END_REF]. In their study, the authors argued that a higher level of trust within a close network could cultivate a sense of comfort and security and thus makes people less likely to respond to less immediate and indirectly observable environmental issues. One study indicated that trust in others performing resource conservation behaviors might have a low impact on resource extraction because of the subtractability property of the common resource (i.e., consuming an additional common resource would decrease the available resources for others) Beitl (2014a). As a result, because of the resource constraint, individuals who trust in others performing resource conservation feel that they have no choice but to harvest whatever the environment provides.

Robustness checks

Regarding the robustness of our estimation results, we classified pro-environmental behaviors into three different groups, including environmental conservation, environmental consumption and general pro-environmental behaviors. The detailed classification of the dependent variable is reported in Classifications of dependent variable (Supporting Information). Indeed, conservation efforts are more likely to have positive spillovers on others (i.e., positive externalities) and also more likely to be observed by others (i.e., visibility or observability) than consumption efforts (e.g., eating green). We observe that the social incentive factors play a crucial role in promoting environmental conservation rather than environmental consumption and general proenvironmental behaviors (the estimation results are reported in Mixed-effect meta regression results with subgroups of dependent variable, Supporting Information).

Alternatively, we checked the robustness by classifying the observed pro-environmental behaviors into two different groups, including high dependency (i.e., pro-environmental behaviors that highly depend on the critical contribution of others to ensure their successes) and low dependency, which is otherwise the pro-environmental behaviors that less likely depend on the critical contribution of others to ensure their success. The detailed definitions of these two classifications are reported in Classifications of dependent variable (Supporting Information).

Indeed, similar to public good contributions, some kinds of pro-environmental behaviors like recycling or workplace pro-environmental behaviors require the contributions of many other fellow citizens to ensure their success. For instance, individuals are more likely to contribute to a public good if they observe that others also contribute Frey and Meier (2004); [START_REF] Berger | Are luxury brand labels and "green labels costly signals of social status? an extended replication[END_REF].

Estimation results reported in Mixed-effect meta regression results with subgroups of dependent variable (Supporting Information) suggests that social incentive factors play a significant role only when pro-environmental behaviors highly depend on the contribution of others.

Discussions and conclusions

Our results suggest that policymakers should focus on at least three issues to promote proenvironmental behaviors in society. Firstly, we found that internal social influence is the most important social incentive that positively affects pro-environmental behaviors. This result means that internal social influence that motivates people to change their perceptions and attitudes is extremely important and necessary to promote pro-environmental behaviors. In addition to internal social influence, our results suggest that external social influence also positively impacts pro-environmental behaviors but is less effective than internal influences. This result aligns with the existing literature that holds that internal social motives are better than external ones because they guide people into changing their behaviors. In contrast, external influences can drive people to perform a specific action through compliance and identification, but it is not enough to motivate them to change their perceptions and attitudes toward a sustainable behavior [START_REF] Turner | Social Influence[END_REF]; [START_REF] Cialdini | Social influence: Compliance and conformity[END_REF]; [START_REF] Harpine | Is intrinsic motivation better than extrinsic motivation?[END_REF]. This finding implies that the impacts of an environmental policy can be under-estimated if policymakers do not include social influence in their decisions regarding environmental issues. Therefore, based This study quantified the strength and relevance of seven groups of social incentives of proenvironmental behaviors, which constitutes our main contribution to this study. One issue which has not been fully addressed is the impact of a countrys cultural differences on pro-environmental behaviors. Our meta-regression partially addressed this issue by using geographical regions and study-specific effects. The coefficient of MEA (i.e., Middle East & Africa) is positive and significant (although at the 10% significance level only), supporting a relatively higher effect compared to Europe (as the base category). However, we admit that our approach cannot satisfactorily address the differences in national cultures. This issue is important enough to be investigated in-depth in a future study, in which the general characteristic of a national culture can be captured by using Hofstedes values, for example, and adopting a previously proven approach [START_REF] Morren | Explaining environmental behavior across borders: A meta-analysis[END_REF]. Notes: Meta-regressions with effect size coefficient or partial correlation coefficient as dependent variables. All the columns are obtained from regressions using seven social incentive groups (network size as the base category), except the last one that is based on the regression using three higher-aggregated social incentive groups (network as the base category).

Weighted least squares are estimated with weights equals to 1/SE (or 1/SEpcc). In the multivariate mixed-effect model, the weight is calculated using 1/(τ 2 + v i ), where v i is individual variance and τ 2 is between-study variance, typically refer to as the amount of heterogeneity [START_REF] Kalaian | A multivariate mixed linear model for meta-analysis[END_REF]. Notes: Meta-regressions with partial correlation coefficient as dependent variables. All the columns are obtained from regressions using seven social incentive groups (network size as the base category).

Weighted least squares are estimated with weights equals to 1/SE (or 1/SEpcc). In the multivariate mixed-effect model, the weight is calculated using 1/(τ 2 + v i ), where v i is individual variance and τ 2 is between-study variance, typically refer to as the amount of heterogeneity [START_REF] Kalaian | A multivariate mixed linear model for meta-analysis[END_REF]. * p<0.1; * * p<0.05; * * * p<0.01. 

Italy

Online survey

The paper empirically investigated the relationship between reciprocity (the household declares to prefer a waste management tariff based on the average waste production of the municipality) and food waste recycling behaviors. 

China

Questionnaires

The study examined the extent of the impact of green transformational leadership on employee green behavior through follower perceptions of value congruence.

Employee green behavior ("this employee puts compostable items in the compost bin") (7-item scale)

Green transformational leadership ("my leader encourages the group members to achieve the environmental goals") (6item scale) 
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 1 Figure 1: PRISMA flow diagram of data collection.
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 2 Figure 2: Funnel plot for publication bias.
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 3 Figs 3-6 display the forest plots of effect sizes and their precision. The forest plot illustrates the results of several studies with horizontal lines showing the confidence interval for each study and a mark to show the point estimate. It provides a visual presentation of the amount of variation between the results of the studies, as well as an estimate of the overall result of all the studies together Freiman et al. (1978). Studies are divided into seven sub-groups of social incentives, i.e., internal social factor (Fig 3), external social factor (Fig 4), network factors including network size, network connection and leadership (Fig 5) and trust, including trust in others and trust in institutions (Fig 6). The overall effect size of each sub-group (indicated by a diamond) is also at the bottom of each study subset.
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 3 Figure 3: Forest plot of internal social influence.
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 4 Figure 4: Forest plot of external social influence.
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 5 Figure 5: Forest plot of network factors.

  For instance, one study has suggested that altering individuals' perceptions by providing different visual attention to climate information (e.g., global temperature change) could reinforce their beliefs and motivations to take actions to mitigate climate change Hartter et al. (2012); Luo and Zhao (2019).

  Fig 6, trust in others has an overall positive effect on proenvironmental behaviors. Similar to trust in institutions, maintaining trustworthiness between individuals has a positive impact on behavioral changes, as shown by numerous studies Yan

Fig S3 :

 S3 Fig S3: Plot of partial correlation coefficient vs. publication year. The line and the shaded area represent the linear fit and the corresponding 95% confidence interval, respectively.

  the impact of Value-Belief-Norm variables on six different types ofPEBs (i.e., activist, avoider, green consumer, green passenger, recycler and utility saver). the impact of moral obligation, attitude, and negative affect, and identified the salient role of moral obligation in determining eco-purchase and recycling acthe effects of attitude, subjective norms, perceived behavioral control on green-buying behaviors.Green-buying intentions ("intentions to buy products in refillable packages, products with green labels", etc. a population-based cross-sectional study to assess if the understanding of climate change, concern over climate change or socio-economic characteristics are reflected in the frequencies of climate-friendly food choices. how attitudes toward recycling, which has a strong sense of community, affect individuals' actions to participate in recycling. the internal attributes that lead tourists to adopt three dimensions of pro-sustainable behavior drawing on the value-belief-norm model. the impact of peer pressure on energy conservation in which individuals feel comfortable to explain how to conserve energy to their friends and know that their close friends and colleagues always conserve energy.Workplace pro-environmental actions ("turning off the office room lights when not in use") key factors influencing rural residents' separation intention, as well as analyzing the moderating effects of perceived policy effectiveness on the relationship between the determinants and the intention, using survey data of 538 rural residents in the province of Sichuan in China. how subjective norms and environmental attitudes affect intention toward efficiency environmental actions Environmental efficiency intention ("when I replace a lamp, I will purchase an energy-saving one", etc.) (PCA of 4 items) an integrated model based on the norm activation model and the theory of planned behavior by combining normative and rational factors to predict individuals' intentions to reduce car use. Intention to reduce car-travel (Four 7-point scale items) The paper studied how the perceived risk, trust in policy elites, knowledge of the policy problem, and efficacy can help improve the intention to reduce air pollution. Behavioral intentions (respondent's willingness to perform specific behaviors to reduce air pollution) (five 11-level items) the role of local norm on intention to perform household waste recycling. Behavioral intentions (during the next month, I intend to engage in household waste recycling) (two 6-scale items) the concept of social norms into the social identity model of collective action, to investigate the determinants of individuals' collective climate action intention.The standard error is calculated using the reported significance levelthe factors that motivate the privatesector investors' intention and motivation to invest in land degradation neutrality. The standard error is calculated using the reported significant level. the impact of choice clustering and descriptive norms on water and energy conservation.Intention ("I intend to take steps to conserve my [energy/water] use on a daily bathis paper are to clarify the attitudes of the managers of Canarian small and medium-sized companies about taking environmental measures, and try to demonstrate whether there is a relationship between the proposed factors and the intention to take these measures. this paper are to investigate the factors that influence adoption of pro-environmental behaviors in promoting water-sensitive gardening behaviorWater-sensitive gardening behavior (mean of four measures: composting, mulching, raking, raking-blowing to street) how norms, self-identity and social identity could affect the intention to perform recycling behavthe influence of personal capabilities and moral norms, along with trust in information on energy saving actions provided by different entities on two energy saving behaviorswhether personal norms are important predictors of eco-driving.Intention to eco-drive (3 items) Personal norm ("I feel morally obliged to drive in a fuelefficient way", etc.) the effectiveness of agri-environment schemes (AES) in enhancing biodiversity on farmland and motivating farmers toward environmentally-friendly practices. how the legal and regulatory environment is strongly related to average county recycling rates and private perceptions of neighbors' attitudes toward recycling.Number of cans and papers rethe predictors of recycling and waste reduction habits across the workplace, home and holiday contexts, and examined whether consistency across contexts is a function of pro-environmental identity. The paper examined the role of stakeholder trust in a management agency, as a source of information about climate change, in climate-change-pro-environmental behaviors. the effects of economic incentive and social influence, which are theoretically considered as two general solutions to the domestic waste separation dilemma. nonprice-based environment and health messaging can have substantial and economically meaningful reductions in demand at the household level. The result used in the meta-analysis is the estimation of the treatment variable "health group" (which is an information nudge treatment) on household energy consumption. impact of household consumption feedback on energy consumption through the use of in-home displays during two discrete stages. the effect of subjective norms, which is when individuals think that their active actions and regular participation are supported by people who are important, on the intention to participate in climate action. the question of selection in community-based energy projects in terms of energy use, focusing on the case of renewable energy cooperatives. informational incentives (informing the public about the environmental consequences of their actions via environmental movies) should result in increased proenvironmental intentions and behavior. common glass recycling could affect household recycling behavior. The standard error is calculated using the t-stats reported in the paper. impact of geographical concentrations of personality traits on peer effects for adoption of solar photovoltaic (PV) systems. The result used in the metaanalysis is the estimation of the variable "installed base" (number of solar PV installations per dwelling in a postcode 3 months prior to adoption), which is used to capture the peer effect on the number of solar PV adoptions.Number of new solar PV instalhow subjective norm and self-identity could affect the intention to engage in pro-environmental beimpact of different behavioral interventions on monthly electricity consumption in a workplace. The standard deviation is calculated using the reported t-statistics. impact of different behavioral interventions on monthly electricity consumption in a workplace. The standard error is calculated using the reported t-statistics. The authors studied the impact of norms, which is when community members work with each other and share the same values, on private environmental actions (donating money or volunteering to participate in an environmental group). to examine how energy conservation "nudges" could help to promote the pro-environmental behavior via the Home Electricity Report (HER) experiment. impact of attitudes, subjective norms and behavioral intentions on energy conservation behaviors.Self-report energy conservation ("turned off lights when not needed", etc.) (how descriptive norms could affect the environmental behaviors (sorting waste, outdoor activities, joining environmental group, etc.the effects of normative beliefs, attitudes and social norms on pro-environmental behavioral intentionsBehavioral intentions ("I will carry my own reusable tableware when I visit theme parks in the future", etc.) the impact of Value-Belief-Norm variables on six different types of PEBs (i.e., activist, avoider, green consumer, green passenger, recycler and utility saver). that the average number of solar PV installations in the neighborhood has an impact on the adoption of photovoltaic (PV) systems. the effects of attitude, subjective norms and perceived behavioral control on green-buying behaviors.Green-buying intentions ("intentions to buy products in refillable packages, products with green labels, etc. in the next how social norms, which is when friends and neighbors expect recycling or they expect their friends and neighbors to recycle, has an impact on recycling behaviordeterminants of villagers' engagement in pro-environmental behavior (PEB) which is the involvement in reusing and recycling products and waste reduction behavior by using potential predictors including a community norm, environmental knowledge, sense of obligation and selfthe impact of descriptive norm messages as well as the role of congruent or conflicting normative cues on promoting light-switching behavior. key factors influencing rural residents' separation intention, as well as analyzing the moderating effects of perceived policy effectiveness on the relationship between the determinants and the intention, using survey data of 538 rural residents in the province of Sichuan in China. how subjective norms and environmental attitudes affect intentions toward efficiency environmental actions Environmental efficiency intention (when I replace a lamp, I will purchase an energy-saving one, etc.) (PCA of 4 items)Subjective norm ("when I buy a lamp, the person whom I concern will remind me to purchase an energy saving one"an integrated model based on the norm activation model and the theory of planned behavior by combining normative and rational factors to predict individuals' intentions to reduce car use.Intention to reduce car-travel (Four 7-point scale items) how perceived friends' norms for littering affect students' littering behaviors in a New Zealand high school community.Recycling behavior ("I put my bottles and cans into the school recycling binsinto account various competing economic, psychological and sociological determinants of individuals' willingness to pay (WTP) for both public environmental and quasiprivate environmental goods. The standard error is calculated using the reported t-value.Willingness to pay in environthe factors associated with online environmental community members' intentions to participate in environmental activities in the Chinese context. the concept of social norms in the social identity model of collective actions, to investigate the determinants of individuals' collective climate action intention.The standard error is calculated using the reported significance levelhow the subjective norm could affect investment in land degradation. The standard error is calculated using the reported significance level. the impact of choice clustering and descriptive norms on water and energy conservation.Intention ("I intend to take steps to conserve my [energy/water] use on a daily bahow norms, self-identity and social identity could affect the intention to perform recycling behavthe effectiveness of agri-environment schemes (AES) in enhancing biodiversity on farmland and motivating farmers toward environmental-friendly practices. the predictors of recycling and waste reduction habits across the workplace, home and holiday contexts, and examined whether consistency across contexts is a function of pro-environmental identity. the effects of social influence and participation in collective action initiatives on soil conservation efforts among smallholder farmers in Lake Naivasha basin, Kenya.

  how the importance of trust and the environmental variability determines the outcomes of collective action using the irrigation experiments in the lab. resource characteristics and institutions influence people's behavior toward common pool resources in coastal Ecuador.Mean shell length in each fisher's catch (in mm) The author studied the impact of social trust, which is when individuals trust other members in the community, on private environmental actions (donating money or volunteering to participate in an environmental group).Private environmental behavior ("prefer to buy environmentally friendly products", etc.) (three 4-level items)Social trust ("I believe my neighbors would help me when I ask them for help", etc.The paper studied the effect of social trust, which is the belief that one will not be cheated by a typical stranger, on environmental concern (perceptions of the prevalence and seriousness of the ways in which social capital (measured through social networks and trust) influences people's environmental concern in China. how a high level of trust with other farmers has an impact on the restriction of intensive practices used in farmingRestriction of intensive practices (yes/no) the influence of generalized social trust (most people can be trusted) on recycling and consuming green productshow the influence of generalized social trust (most people can be trusted) on recycling and consuming green products.Organic food (average annual per capita consumer expenditure on organic foods)Generalized trust ("generally speaking, would you say that most people can be trusted or that you need to be very careful in dealing with people?the influence of personal capabilities and moral norms, along with trust in information on energy saving actions provided by different entities on two energy saving behaviorsto explore the factors that influence Chinese farmers' willingness to pay for health risk reductions of pesticide use by applying the contingent valuation method.WTP to reduce pesticide use (yes/no) Social trust (farmers' trust towards people in villages in genthe effects of social influence and participation in collective action initiatives on soil conservation efforts among smallholder farmers in Lake Naivasha basin, Kenya. how public support could impact the sustainable development and environmentally-friendly policies in five countries (USA, UK, Italy, Sweden and Romania). The paper studied how the perceived risk, trust in policy elites, knowledge of the policy problem, and efficacy can help improve the intention to reduce air pollution.Behavioral intentions (respondent's willingness to perform specific behaviors to reduce air pollution) (five 11-level items) perceptions of demand reduction, load shifting and energy storage technologies as pro-consumer activities in remote controlled household appliances via smart controls to information communicated by the grid.The acceptance of remote controlled appliances to reduce electricity use Degree of trust in 5 Israel institutions how a high level of trust in the government has an impact on the restriction of intensive practices used in farmingRestriction of intensive practices (yes/no) the influence of generalized social trust (most people can be trusted) on recycling and consuming green productsthe influence of generalized social trust (most people can be trusted) on recycling and consuming green productsthe influence of personal capabilities and moral norms, along with trust in information, on energy-saving actions provided by different entities on two energy saving beto explore the factors that influence Chinese farmers' willingness to pay for health risk reductions of pesticide use by applying the contingent valuation method.WTP to reduce pesticide use (yes/no) Institutional trust (trust in lothe effect of institutional trust, which is when individuals have confidence in the government, on the individuals' concerns about environmental problems.Concern about specific environmental problems (5 items) Trust in government (trust in the executive branch of the fedthe impact of trust in the government, public authorities and politician on the acceptance of government regulations pertaining to on-site sewage systems and treating sewage from one or a few households not connected to the municipal waste-water grid.Acceptance of government regulation of on-site sewage systems (OSSs) ("I will change OSS if the municipality recommends it", etc.) (haze tolerance in Beijing, Shanghai, and Guangzhou, as well as the key influential factors concerning haze tolerance from four different aspects: political trust, perceived risk, cost perception and haze knowledge.Public's tolerance for haze pol(www.tcpdf.org)
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 1 Keywords and online search strategy.
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 2 A brief summary of the descriptive statistics.

	Definition	Mean	SD

  Note that x ij , included here to account for the publication bias,

	corresponds to the standard error of Coef ij (SE) or the standard error of P CC ij (SEpcc)
	depending on the considered regression. A positive (negative) value of β 1 implies a positive
	(negative) publication bias. SD ijk are the social incentives dummies including internal social
	influence, external social influence, network size, network connection, leadership, trust in others
	and trust in institutions (there are K=7 social incentives dummies, network size being the base
	category). Z ijl is a vector of study-level characteristics (L=18 control variables). In Equation
	(3), the meta-regression coefficients δ l represent the bias related to L variables including differ-
	ences between geographical regions, model specifications (demographic, education and income
	factors), types of study (field experiment or laboratory experiment, etc.), types of population
	and publication year. A positive (negative) value of δ l implies a positive (negative) bias. Finally,
	ε ij is the meta-regression model error. Note that because of the presence of predictor variable
	dummies and control variable dummies, the intercept of the meta-regression above (β 0 ) cannot
	help to separately identify the overall effect size and the values of the base categories of these
	groups of dummies.
	Because most of the primary literature uses different data sets, different dependent variables,
	different types of data collection methods and different sample sizes, it is reasonable to suspect
	that the meta-regression error is likely to be heteroskedastic (see Plot of partial correlation
	coefficient vs. squared root of study's sample size. in Supporting Information for the plot of
	partial correlation coefficient vs. squared root of study's sample size).

Table 3 :

 3 A brief summary of the meta regression results.

		Coef				PCC	
		Weighted	Mixed-effect	Weighted	Mixed-effect	Standardized	Mixed-effect
		least squares	model	least squares	model, seven	coefficient of	model, three
					social	Model (4)	social
					incentives		incentives
	Variables	(1)	(2)	(3)	(4)	(5)	(6)
	Social influence						0.058 * * *
	Internal social influence	0.230	0.262 * * *	0.167 * * *	0.154 * * *	0.8454	(0.017)
	External social influence	(0.144) 0.104	(0.068) 0.158 * *	(0.062) 0.062	(0.043) 0.085 *	0.4680	
		(0.143)	(0.069)	(0.062)	(0.045)		
	Network factors						
	Leadership	0.046	0.125	0.061	0.053	0.1479	
	Network connection	(0.196) 0.089	(0.087) 0.174 * *	(0.078) 0.025	(0.057) 0.091 * *	0.3444	
		(0.167)	(0.077)	(0.065)	(0.045)		
	Trust						-0.004
	Trust in institutions	0.208	0.229 * * *	0.091	0.110 *	0.3445	(0.029)
		(0.191)	(0.082)	(0.069)	(0.062)		
	Trust in others	0.045	0.074	-0.029	0.030	0.1133	
		(0.157)	(0.079)	(0.066)	(0.047)		
	Control variables						
	Difference between regions						
	(Europe as baseline) MEA	0.174	0.138 *	0.148 * *	0.119 * *	0.2901	0.103 *
	Presence of demographic	(0.176) -0.203 * * *	(0.078) -0.072 *	(0.070) -0.110 * * *	(0.062) -0.076 * *	-0.4571	(0.066) -0.074 * *
	variables						
	SE (or SEpcc)	(0.073) 1.951 * * *	(0.064) 1.234 * * *	(0.028) 0.899 * *	(0.034) 1.123 * * *		(0.035) 1.101 * * *
		(0.134)	(0.179)	(0.455)	(0.381)		(0.373)
	Intercept	-10.010	-11.941 *	-3.458	-5.542		-6.606
		(9.938) -8.383	(6.248) -12.099 *	(5.445) -3.245	(3.597) -5.861		(5.330) -6.606
		(12.144)	(6.263)	(5.689)	(3.593)		(5.330)
	Observations	185	185	185	185		185
	Studies	125	125	125	125		125

  Itwas shown that these bonuses could enhance coordination towards environmental conservation programs. In addition to the agglomeration bonus that encourages people to collaborate in a network to achieve an environmental target (i.e., collective actions), policymakers could also try

	to establish conditions under which individuals could share their knowledge to better drive them
	toward more sustainable behaviors (e.g., a favorable regulatory framework for environmental
	associations/groups).
	Finally, we found that trust in institutions (e.g., governments, institutions or leaders) is
	needed to ensure a positive impact on pro-environmental behaviors. It is important because
	citizens trust in government can dictate individual behaviors to shape policy design and generate
	desired policy outcomes. For instance, trust in institutions could reduce the risk of free-riding
	Secondly, since network is a valuable source of knowledge and information for individuals, the
	effectiveness of a conservation policy can be improved only if connections or interactions among
	individuals are increased. This result does not support an existing conjecture De Young et al.
	(1995), which hypothesizes that increasing interactions between individuals in a large structure
	can be harmful to collective conservation behaviors. One example validating our results relates

on our meta-analysis results, effective environmental policies should focus on strengthening individuals' personal norms by fostering environmental awareness and the sense of obligation toward eco-friendly behaviors (e.g., improving green education and providing environmental information).

to pecuniary and non-pecuniary mechanisms in a spatial coordination game

[START_REF] Banerjee | Improving spatial coordination rates under the agglomeration bonus scheme: A laboratory experiment with a pecuniary and a non-pecuniary mechanism (nudge)[END_REF]

, consisting of giving agglomeration bonuses to people who interact in an enlarged network. and opportunistic behaviors as citizens would be willing to sacrifice some immediate personal benefits (e.g., by contributing to common goods) if they have positive expectations of the longterm outcomes of the governments policies
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. Examples of making institutions more inclusive, transparent, receptive and efficient at the local and national levels include increased transparency, improved communication and interaction with populations

[START_REF] Polman | Institutional design of agri-environmental contracts in the European Union: The role of trust and social capital[END_REF]

; Zannakis et al. (

2015

) (e.g., participatory democracy and citizen convention).
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Table S1 :

 S1 Study characteristics.

	Study characteristics	Number of observations	Number of papers
	Publication period		
	1991-2005	9	5
	2006-2010	33	19
	2010-2015	58	41
	2016-2020	85	62
	Data collection method		
	Field experiment	19	17
	Laboratory experiment	3	3
	Face-to-face interview	27	16
	Telephone interview	6	3
	Online survey	35	22
	Mail survey	22	16
	Questionnaires	52	36
	Census data	21	12
	Country by regions		
	America	46	37
	Canada	5	4
	Mexico	1	1
	US	38	30
	Bolivia	1	1
	Ecuador	1	1
	Asia & Pacific	55	35
	Australia	11	6
	China	19	13
	Hong Kong	1	1
	Japan	2	1
	Malaysia	5	3
	Nepal	1	1
	New Zealand	1	1
	Singapore	2	1
	South Korea	6	3
	Taiwan	8	4
	Thailand	1	1
	Europe	55	36
	Belgium	2	1
	Finland	1	1
	France	2	1
	Germany	6	3
	Ireland	2	1
	Italy	9	5
	Netherlands	9	6
	Norway	3	2
	Poland	1	1
	Spain	3	2
	Sweden	1	1
	Switzerland	5	2
	Turkey	2	2
	UK	9	8
	Middle East and Africa (MEA)	8	6
	Ethiopia	3	2
	Israel	1	1
	Kenya	3	2
	South Africa	1	1
	Multiple countries	19	11
	Africa, America, Asia	3	1
	Europe	9	4
	Germany and Japan	1	1
	UK, Europe, North Africa	1	1
	UK, US, Denmark, and	2	1
	Sweden		
	US, Canada	1	1
	US, Europe, South Africa,	1	1
	Asia		
	US, UK, Romania, Italy	1	1
		52	

Table S2 :

 S2 Correlation matrix of seven social incentive dummies.

		External	Internal	Trust in	Trust in	Network size	Network	Leadership
		social	social	institutions	others		connection	
		influence	influence					
	External	1.00						
	social							
	influence							
	Internal	-0.09	1.00					
	social							
	influence							
		(0.232)						
	Trust in	-0.07	-0.03	1.00				
	institutions							
		(0.353)	(0.638)					
	Trust in	-0.08	-0.04	-0.03	1.00			
	others							
		(0.273)	(0.579)	(0.667)				
	Network size	0.03	0.01	0.01	0.01	1.00		
		(0.727)	(0.859)	(0.891)	(0.871)			
	Network	-0.13	-0.07	-0.05	-0.06	0.02	1.00	
	connection							
		(0.079)	(0.375)	(0.491)	(0.416)	(0.795)		
	Leadership	-0.07	-0.03	-0.03	-0.03	0.01	-0.05	1.00
		(0.363)	(0.645)	(0.721)	(0.673)	(0.892)	(0.500)	

Notes: The p-value of the Pearson correlation coefficient is in parentheses. The Pearson correlation coefficient suggests that there is no multicollinearity in our seven social incentive dummies.

Table S5 :

 S5 Descriptive statistics.

	Study characteristics	Observations Mean	Std.Dev	Min	Max	Percent of	Number of
							observations	papers
	Overall effect size (PCC)	185	0.136	0.151	-0.251	0.982	100	125
	Effect size categorized by type of pro-							
	environmental behaviors							
	Pro-environmental behaviors	20	0.148	0.247	-0.025	0.982	10.93	14
	Pro-environmental intentions	29	0.174	0.156	-0.157	0.620	14.75	18
	Energy consumption	9	0.089	0.106	0.002	0.294	4.92	8
	Energy conservation	20	0.147	0.165	0.018	0.623	10.93	12
	Water consumption	2	0.154	0.041	0.125	0.183	1.09	2
	Water conservation	7	0.095	0.046	0.046	0.145	3.83	6
	Recycling	31	0.141	0.136	-0.078	0.593	16.93	20
	Environmental conservation	23	0.087	0.129	-0.252	0.313	12.57	14
	Environmental programs	13	0.146	0.120	-0.051	0.353	7.10	10
	Environmental groups	5	0.132	0.154	0.028	0.405	2.73	3
	Green consumption	10	0.177	0.156	-0.029	0.451	5.46	6
	Resource extraction	2	-0.012	0.074	-0.065	0.040	1.09	2
	Workplace pro-environmental behaviors	14	0.136	0.108	-0.030	0.346	7.65	11
	Effect size categorized by predictor							
	variables							
	Social influence factors							
	Internal social influence	55	0.204	0.173	0.021	0.982	29.7	55
	External social influence	55	0.124	0.099	-0.051	0.407	29.7	53
	Network factors							
	Network size	9	-0.014	0.107	-0.252	0.103	4.86	9
	Network connection	19	0.093	0.058	0.019	0.230	10.3	19
	Leadership	12	0.097	0.138	-0.194	0.346	6.59	12
	Trust							
	Trust in institutions	14	0.171	0.190	0.008	0.623	7.57	13
	Trust in others	21	0.098	0.177	-0.157	0.593	11.4	20
	Control variables							
	Differences between geographical regions							
	America	185	0.248	0.433	0	1	24.86	37
	Asia & Pacific	185	0.300	0.459	0	1	30.05	35
	Europe	185	0.300	0.459	0	1	30.05	36
	MEA	185	0.043	0.205	0	1	4.37	6
	Multiple countries	185	0.103	0.305	0	1	10.38	11
	Difference in model specifications							
	Presence of demographic control	185	0.502	0.501	0	1	50.27	62
	Presence of education control	185	0.327	0.470	0	1	32.78	41
	Presence of income control	185	0.360	0.481	0	1	36.06	42
	Types of data collection method							
	Experiment	185	0.120	0.326	0	1	12.02	20
	Direct contact	185	0.453	0.499	0	1	45.35	55
	Indirect contact	185	0.311	0.464	0	1	31.14	38
	Census data	185	0.114	0.319	0	1	11.47	12
	Types of population							
	Employed	185	0.097	0.297	0	1	9.73	13
	Demographic-related	185	0.200	0.401	0	1	20.00	25
	Household	185	0.502	0.501	0	1	50.27	65
	Agriculture-related	185	0.081	0.273	0	1	8.11	8
	Others	185	0.118	0.324	0	1	11.89	14
	Publication year	185	22.808	5.263	0	29	100	125

Table S6 :

 S6 Test for publication bias.

	Variables	Coefficient
	Intercept	0.027
		(0.063)
	SEpcc	2.064 *
		(1.186)
	Observations	185
	Studies	125
	Notes: Meta-regression based on multivariate mixed-effect model
	with P CC as dependent variable and weights = 1/SEpcc.
	Standard errors are in parentheses.	
		

* p<0.1; * * p<0.05; * * * p<0.01.

Table S7 :

 S7 Meta regression results.

			Coef				PCC		
		Weighted	Weighted	Mixed-effect	Weighted	Weighted	Mixed-effect	Standardized	Mixed-effect
		least	least	model	least	least	model,	coefficient of	model,
		squares	squares		squares	squares	seven social	model (4)	three social
							incentives		incentives
	Variables	(1')	(1)	(2)	(3')	(3)	(4)	(5)	(6)
	Social influence								0.058 * * *
	Internal social influence	0.296 * *	0.230	0.262 * * *	0.264 * * *	0.167 * * *	0.154 * * *	0.8454	(0.017)
	External social influence	(0.126) 0.160	(0.144) 0.104	(0.068) 0.158 * *	(0.064) 0.085	(0.062) 0.062	(0.043) 0.085 *	0.4680	
		(0.126)	(0.143)	(0.069)	(0.062)	(0.062)	(0.045)		
	Network factors								
	Leadership	0.109	0.046	0.125	0.093	0.061	0.053	0.1479	
	Network connection	(0.178) 0.161	(0.196) 0.089	(0.087) 0.174 * *	(0.081) 0.104	(0.078) 0.025	(0.057) 0.091 * *	0.3444	
		(0.149)	(0.167)	(0.077)	(0.068)	(0.065)	(0.045)		
	Trust								-0.004
	Trust in institutions	0.284 *	0.208	0.229 * * *	0.152 * *	0.091	0.110 *	0.3445	(0.029)
		(0.170)	(0.191)	(0.082)	(0.073)	(0.069)	(0.062)		
	Trust in others	0.100	0.045	0.074	0.067	-0.029	0.030	0.1133	
		(0.132)	(0.157)	(0.079)	(0.069)	(0.066)	(0.047)		
	Control variables								
	Difference between regions								
	(Europe as baseline) America		-0.072	-0.017		-0.049 *	-0.026 *	-0.1364	-0.021
	Asia & Pacific		(0.073) -0.028	(0.038) -0.058		(0.029) -0.031	(0.032) -0.038	-0.2153	(0.026) -0.050 * *
	MEA		(0.087) 0.174	(0.042) 0.138 *		(0.035) 0.148 * *	(0.034) 0.119 * *	0.2901	(0.026) 0.103 *
	Multiple countries		(0.176) -0.111	(0.078) -0.034		(0.070) -0.080 *	(0.062) -0.010 *	-0.0343	(0.066) -0.023
			(0.142)	(0.063)		(0.046)	(0.051)		(0.036)
	Difference in specification Presence of demographic		-0.203 * * *	-0.072 *		-0.110 * * *	-0.076 * *	-0.4571	-0.074 * *
	variables								
	Presence of education		(0.073) 0.083	(0.064) 0.054		(0.028) 0.081 * * *	(0.034) 0.052	0.2988	(0.035) 0.054 *
	variables								
	Presence of income		(0.068) 0.171 * *	(0.040) 0.026		(0.026) 0.101 * * *	(0.033) 0.035	0.2014	(0.033) 0.041
	variables								
			(0.069)	(0.042)		(0.027)	(0.034)		(0.041)
	Types of data collection								
	method (census data as								
	baseline)								
	Experimental design		-0.006	-0.042		0.004	-0.004	-0.0155	-0.039
			(0.114)	(0.070)		(0.033)	(0.051)		(0.030)
	Direct contact		-0.030	0.030		0.013	0.028	0.1671	0.033
	Indirect contact		(0.108) 0.023	(0.057) 0.011		(0.037) 0.108 * * *	(0.045) 0.063	0.3506	(0.034) 0.066 * *
			(0.094)	(0.053)		(0.035)	(0.043)		(0.036)
	Types of targeted								
	population (Household as								
	baseline)								
	Employed		-0.010	-0.024		-0.028	-0.028	-0.0999	-0.035
			(0.111)	(0.056)		(0.058)	(0.048)		(0.028)
	Demographic-related		-0.009	-0.030		0.001	-0.028	-0.1396	-0.026
	Agriculture-related		(0.085) 0.038	(0.042) 0.010		(0.035) 0.023	(0.035) -0.046	-0.1531	(0.024) -0.053 *
			(0.154)	(0.067)		(0.050)	(0.050)		(0.032)
	Others		-0.002	0.030		-0.006	0.010	0.0349	0.008
	Publication year		(0.104) 0.004	(0.052) 0.006 *		(0.051) 0.001	(0.046) 0.003	0.1740	(0.055) 0.003 *
			(0.006)	(0.003)		(0.003)	(0.003)		(0.002)
	SE (or SEpcc)	1.948 * * *	1.951 * * *	1.234 * * *	1.280 * * *	0.899 * *	1.123 * * *		1.101 * * *
		(0.133)	(0.134)	(0.179)	(0.399)	(0.455)	(0.381)		(0.373)
	Intercept	-0.121	-8.383	-12.099 *	-0.071	-3.245	-5.861		-6.606
		(0.119)	(12.144)	(6.263)	(0.062)	(5.689)	(3.593)		(5.330)
	Observations	185	185	185	185	185	185		185
	Studies	125	125	125	125	125	125		125
	Adjusted R 2 F Statistic (df=162) Test of moderators	0.545 32.45 * * * -	0.552 11.3 * * * -	--109.17 * * *	0.303 12.43 * * * -	0.442 7.62 * * * -	--65.34 * * *		--48.78 * * *
	(df=22) Test for residual	-	-	4440.16 * * *	-	-	5266.77 * * *		6481.45 * * *
	heterogeneity (df=162)								

Table S9 :

 S9 Mixed-effect meta regression results with subgroups of dependent variable.

		Environmental	Environmental	General	High	Low
		conservation	consumption	pro-environmental	dependency	dependency
				behaviors		
	Variables	(1)	(2)	(3)	(4)	(5)
	Social influence Internal social influence	0.192 * *	0.100	0.138	0.192 * * *	0.047
	External social influence	(0.076) 0.139 *	(0.099) 0.097	(0.097) 0.039	(0.051) 0.159 * * *	(0.131) -0.022
		(0.076)	(0.096)	(0.098)	(0.053)	(0.131)
	Network factors Leadership	-0.245 * *	0.142	0.060	0.109 *	-0.055
	Network connection	(0.096) 0.142 * *	(0.114) 0.056	(0.097) 0.058	(0.057) 0.131 * *	(0.209) -0.022
		(0.067)	(0.115)	(0.106)	(0.059)	(0.132)
	Trust					
	Trust in institutions	0.086	0.041	0.141	0.101	0.040
	Trust in others	(0.068) 0.050	(0.184) 0.091	(0.111) -0.039	(0.068) 0.101 *	(0.137) -0.118
		(0.067)	(0.177)	(0.107)	(0.057)	(0.133)
	Control variables					
	Difference between regions (Europe as					
	baseline)					
	America	-0.055	0.024	-0.086	0.024	-0.083
	Asia & Pacific	(0.090) -0.025	(0.044) -0.023	(0.064) -0.089	(0.036) 0.040	(0.061) -0.123 * *
	MEA	(0.118) 0.158	(0.057) -	(0.069) 0.127	(0.036) 0.096 *	(0.063) 0.233
		(0.134)		(0.182)	(0.054)	(0.152)
	Multiple countries	0.075	-	-0.052	0.066	-0.128
		(0.121)		(0.098)	(0.060)	(0.091)
	Difference in specification Presence of demographic variables	0.044	0.094	-0.159 * *	-0.036	-0.103
		(0.086)	(0.116)	(0.065)	(0.045)	(0.065)
	Presence of education variables	-0.017	0.042	0.064	0.059	0.026
		(0.080)	(0.103)	(0.067)	(0.046)	(0.057)
	Presence of income variables	0.036	-0.091	0.080	0.018	0.105
		(0.078)	(0.071)	(0.076)	(0.040)	(0.069)
	Types of data collection method (census data					
	as baseline)					
	Experimental design	-0.009	-0.033	-0.019	-0.032	0.035
		(0.126)	(0.120)	(0.172)	(0.066)	(0.081)
	Direct contact	-0.018	0.059	0.092	0.002	0.095
		(0.106)	(0.120)	(0.097)	(0.056)	(0.074)
	Indirect contact	0.149	0.033	0.124	0.041	0.119
		(0.117)	(0.093)	(0.098)	(0.050)	(0.079)
	Types of targeted population (Household as					
	baseline)					
	Employed	-0.077	-0.052	-0.067	0.012	-0.054
		(0.171)	(0.097)	(0.084)	(0.052)	(0.104)
	Demographic-related	-0.008	0.011	-0.108	-0.005	-0.065
		(0.108)	(0.056)	(0.071)	(0.052)	(0.055)
	Agriculture-related	-0.051	-	-0.036	-0.035	-
		(0.089)		(0.174)	(0.040)	
	Others	-0.191	0.026	0.012	-0.010	0.073
		(0.140)	(0.102)	(0.080)	(0.056)	(0.079)
	Publication year	0.012	0.003	0.001	0.001	0.006
		(0.008)	(0.003)	(0.007)	(0.003)	(0.007)
	SE (or SEpcc)	0.635	1.904 * *	1.175	1.022 * *	0.939
		(1.138)	(0.776)	(1.126)	(0.498)	(0.763)
	Intercept	-24.47	-7.727	-1.320	-1.548	-11.547
		(17.398)	(7.010)	(13.760)	(5.202)	(13.845)
	Observations	52	52	81	88	97
	Studies Test of moderators Test for residual heterogeneity	34 38.95 * * 220.72 * * *	35 26.85 182.40 * * *	56 36.19 * * 1489.09 * * *	60 42.17 * * * 353.96 * * *	66 44.22 * * * 2823.22 * * *

Table S10 :

 S10 Summary survey table for meta-analysis of pro-environmental behavior.

	714 385		Number of	observations		391	(8)	557			201	330				3, 923	5, 194				652 2, 919				3, 094		1, 104			437 800					415				
	Employees Children		Target group			Residents	(7)	Households			Employees	Students				Households	Internet users				Students Students				Internet users		Households			Households Landowners					Students			Households	
	Personal norms ("I feel a sense Attitude ("I believe participa-	of personal obligation to take tion in environmental protec-	Intervention/measurement action at work to stop wasting tion clubs is useful", etc.) (5	resources", etc.) (9 items) items)		Attitude ("It is inconvenient to	(6)	Altruism scale (which is carry reusable tableware", etc.)	constructed by applying the (2 items)	Schwartz norm-activation	Attitude towards energy con-model)	servation ("I am willing to Personal norm ("because of my	make personal sacrifices for own values/principles, I feel	the sake of conserving energy", obliged to separate paper and	etc.) (4 items) cardboard from the rest of the	Pro-environmental attitude waste")	Environmental identity ("we	think of ourselves as an envi-	ronmentally sustainable house-	hold", etc.) (six 5-scale items)	Attitude toward participation Attitude ("lowering energy use	("how do you judge the per-at work is a good thing") (4	sonal consequences of an active items)	and regular participation in a	local environmental group?") Attitude towards water con-	servation ("water conservation	Fear of social sanctioning is necessary because of water	scarcity") (9 items)		"Green to be seen" effect: the Attitude towards the action	interaction between the envi-("how efficient is the conserva-	ronmental identity (seeing one-tion program related to several	self as pro-environmentalist) environmental goals?")	and the visibility (one action is	visible by others) Personal norm ("I feel guilty	when I waste energy", etc.) (6	items)	Self-identity ("I think of myself	as an environmentally-friendly	consumer")
	Reducing use (electricity, pho-Environmental behaviors ("I	tocopy, etc.) (5 items) persuade others to sort waste",	Pro-environmental behav-etc.) (5 items)	ior		Behavioral intentions ("I will	(5)	Participation in a solar pro-carry my own reusable table-	gram ware when I visit theme parks	in the future", etc.) (3 items)	Acceptability-technical ("Use	energy-efficient car", etc.) (3 Environmental behaviors ("I	items) separate paper and cardboard	from the rest of the waste",	etc.) (8 items)	Household pro-environmental	actions ("conserving energy in Water conservation (use of ev-	their homes, doing recycling", eryday water-saving strategies	etc.) (in category) with 12 items of 5-point Likert	scales)	Participation intention in envi-Self-report energy conservation	ronmental group (in category) ("turned off lights when not	needed", etc.) (6 items)		Stated likelihood of using re-	cycled/desalinated water (10	Probability of recycling glass items)	(in dummy (0 or 1))		Self-reported recurring pro-Conservation program partici-	environmental behavior (fre-pation (yes/no)	quency of performing 21	pro-environmental behaviors,	including air travel, meat	and dairy consumption, water Conserving electricity by daily	conservation and recycling) efforts ("turning off the TV	immediately if not watching",	Intention to engage in pro-etc.) (4 items)	environmental behaviors (re-	ducing food waste, for exam-	ple)
	Authors studied the effects of Value-Belief-Norm (VBN) vari-The paper studied how descriptive norms could affect the envi-	ables on employee conserving behaviors. ronmental behaviors (sorting waste, outdoor activities, joining	Description an environmental group, etc.).			The paper investigated the effects of normative beliefs, atti-	(4)	Authors studied the impact of the altruism scale and NEP tudes, and social norms on pro-environmental behavioral in-	score (as internal influence variables) on their green electricity tentions.	participation decision.	Authors investigated the relative acceptability of technical	adoption and behavioral change to energy-saving transport The authors studied how parents' and peers' descriptive and	measures in response to climate change. injunctive norms impact students' pro-environmental behav-	iors.		Authors investigated whether people with pro-environmental	value orientations and concerns about the risks of climate Authors studied the importance of community knowledge and	change, and those who engage in more pro-environmental environmental identity in conserving water source.	household behaviors, would also be more likely to abstain from	such voluntary air travel, or at least to fly less far.	The author studied the effect of subjective norms, which is Authors studied the impact of attitudes, subjective norms and	when individuals think that their active actions and regular behavioral intentions on energy conservation behaviors.	participation are supported by people who are important, on	the intention to participate in climate action.	Authors aimed to identify the factors that are associated with	higher levels of public acceptance for recycled and desalinated	Authors investigated how fear of social sanctioning could affect water.	recycling behavior. The standard error is calculated using the	t-stats reported in the paper.	Authors studied how environmental identity and social visibil-Authors aimed to investigate the several established social-	ity could lead to pro-environmental behavior, which is mea-psychological determinants on landowner participation in a	sured by the frequency of performing pro-environmental be-government-sponsored private land conservation program.	haviors.		Authors investigated the theoretical and empirical evidence re-	garding the impeding effects of psychological barriers on indi-	vidual energy conservation behavior.	The authors studied how subjective norm and self-identity	could affect intention to engage in pro-environmental behav-	iors.
	Questionnaires Questionnaires		Method			Face-to-face	(3)	Mail survey interview			Questionnaires	Questionnaires				Census data	Online survey				Face-to-face Online survey	interview			Online survey		Questionnaires			Online survey Mail survey					Questionnaires			Census data	
	UK Taiwan Ciocirlan Fang et al.	et al. (2017)Fang	Author(Year) Country (2020)Cio-et al. (2017)	cirlan et al.	(2020)	Taiwan Fang et al.	(1) (2)	US Clark et al. (2017b)Fang	(2003)Clark et al. (2017)	Internal social influence et al. (2003)	Malaysia Aini et al. Gilli et al.	Spain (2013)Aini Collado el al. (2018)Gilli	et al. (2013) (2019)Col-et al. (2018)	lado et al.	(2019)	UK Alcock et al.	Australia (2017)Alcock Dean et al.	et al. (2017) (2016)Dean	et al. (2016)		Germany US Bamberg Dixon et al.	et al. (2015)Dixon	(2015)Bam-et al. (2015)	berg et al.	Australia (2015) Dolnicar	et al.	Norway Brekke et al. (2010)Dol-	(2010)Brekke nicar et al.	et al. (2010) (2011)	US Canada Brick et al. Drescher	(2017)Brick et al.	et al. (2017) (2017)Drescher	et al. (2017)		Turkey Dursun et al.	(2019)Dur-	sun et al.	Italy Carfora et al. (2019)	(2017)Car-	fora et al.	(2017)

Data and code availability

The data and statistical codes (in R software) used in this study are available from the authors upon request.

Supporting information

The authors empirically investigated the role of moral and social concerns in farmers' decisions to adopt organic farming. The standard error is calculated using the reported significance level.

Adoption of organic farming (in category 1,2,3)

Variable "Show" which is "farmer thinks that showing one's environmental commitment to others is important"