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Titre : Normes sociales et Nudges pour inciter aux comportements vertueux Mots clés : nudges, normes sociales, norm from the top, comportement pro social.

Résumé : L'utilisation des normes sociales comme nudges pour encourager les comportements vertueux a été largement établie par la littérature. Cependant, la communication de la moyenne d'un comportement n'est efficace que si ce comportement est déjà pratiqué par la majorité du groupe, afin que la norme révèle un message clair. L'objectif de cette thèse est d'élaborer des nudges basés sur de nouvelles normes sociales pour promouvoir un plus grand nombre de comportements vertueux. Cette thèse regroupe ainsi des projets expérimentaux, menés en laboratoire et sur le terrain, dans lesquels sont implémentés des nudges de normes sociales favorisant l'adoption de ces comportements. Dans une expérimentation de laboratoire, nous évaluons l'efficacité d'une nouvelle norme, intitulée « Norm From The Top ». Nous analysons également la persistance de l'effet de cette norme, ainsi que le rôle des traits de personnalités sur son impact. Nous présentons aussi deux études de terrain visant à promouvoir des comportements pro environnementaux avec ce type de nudges. Enfin, cette thèse décrit un modèle théorique mesurant l'impact des nudges de normes sociales sur la disposition à se comporter vertueusement. Ce modèle se base sur le protocole de notre expérimentation en laboratoire mais nous proposons de le généraliser pour évaluer les politiques de nudges dans différents contextes. Cette thèse présente donc une analyse empirique et théorique des nudges de normes sociales et propose des outils pour étendre leur application à un éventail de comportements plus large.

Title : Social norms and Nudges to encourage virtuous behaviors Keywords : nudges, social norms, norm from the top, prosocial behavior.

Abstract : The use of social norms as nudges to encourage the adoption of virtuous behaviors has been widely demonstrated in the literature. However, communicating about the average behavior is effective only when the majority of the group already practices the targeted behavior to build a clear norm. This thesis aims to establish nudges based on new social norms for promoting more virtuous behaviors. It also brings together several experimental projects in which social norm nudges are implemented to encourage the adoption of these behaviors. In a laboratory experiment, we first introduce a new norm, "Norm From The Top."

We then analyze the persistence of the ef-fect of this norm and the role of personality traits on its impact. We also present two field studies seeking to promote proenvironmental behaviors using this type of nudge. Finally, this thesis describes a theoretical model measuring the effect of social norm nudges on the willingness to behave virtuously. This model is based on the design of our laboratory experiment, yet we suggest generalizing it for assessing nudges policies in different contexts. This thesis thus presents an empirical and theoretical analysis of how social norm nudges act and proposes new tools to extend their application to a broader range of virtuous behaviors.
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Introduction

Cette thèse présente les travaux de recherche effectués durant mon doctorat. Ces travaux portent principalement sur le mécanisme de nudge. À travers leur livre, intitulé « Nudge » (2009), les chercheurs Richard Thaler (prix Nobel d'économie) et Cass Sunstein soulignent l'importance du contexte dans la prise de décision, qu'ils qualifient d'architecture des choix. Dans cet ouvrage, les auteurs démontrent comment un ajustement dans cette architecture des choix, nommé nudge, peut nous inciter à prendre des décisions qui sont davantage en adéquation avec nos préférences intrinsèques. Le terme nudge se traduit littéralement par « coup de pouce » et peut se définir comme une incitation douce visant à aiguiller les individus à prendre de meilleures décisions pour eux-mêmes, ou pour la société. Ces incitations offrent une alternative aux taxes et aux lois pour les institutions, permettant le maintien de la liberté de choix des individus. Les nudges implémentés sont variés puisqu'ils peuvent reposer sur différentes techniques d'incitations.

Un nudge peut par exemple modifier le choix par défaut -souvent sélectionné lorsque l'on manque d'information ou que la décision semble peu importante -afin de guider vers une meilleure décision. C'est le cas de l'impression automatique en recto/verso [START_REF] Egebark | Can indifference make the world greener[END_REF]. Une autre approche de nudge est d'améliorer la saillance d'un message ou d'une information pour permettre à la personne exposée au nudge de procéder à une simplification de la situation, sans faire d'erreur de jugement [START_REF] Downs | Strategies for Promoting Healthier Food Choices[END_REF]. Un tel nudge peut s'apparenter à un label, avec une couleur et une forme explicite, qui traduit en un message simple pour l'individu un ensemble d'informations compliqué ou fastidieux à assimiler. C'est le cas du Nutri-Score, qui indique si un produit est favorable sur le plan nutritionnel par une lettre de A à G et un code couleur. Plusieurs études ont démontré l'efficacité du Nutri-Score pour inciter à la consommation de produits classés comme meilleur pour la santé (Andreeva et al., 2021 ;Vandevijvere et Berger, 2021). Dorénavant présent sur la majorité des produits alimentaires en France, ce nudge a maintenant été étendu aux produits électroniques, dont les caractéristiques doivent être accompagnées par un score de réparabilité, et aux ventes de véhicules qui doivent préciser leur score carbone.

Cependant, un nudge peut également mettre en avant un autre type d'information : le comportement des autres. En effet, les normes sociales, dont l'impact a d'abord été démontré par les travaux de Salomon Asch en 1951, jouent un rôle prépondérant dans nos prises de décision. Comme expliqué par Robert Cialdini (Influence, 1984, p121), « en général, lorsque nous ne sommes pas sûrs de nous, lorsque la situation est confuse ou ambiguë, lorsque l'incertitude règne, nous sommes davantage disposés à nous en remettre aux actions d'autrui pour déterminer la conduite à tenir ». Ainsi, qu'elles soient suivies pour un désir de conformité ou qu'elles jouent le rôle d'heuristiques (raccourcis cognitifs permettant de faciliter la prise de décision), les normes sociales nous poussent à nous comporter en adéquation avec le comportement des autres. Un nudge rendant visible le comportement vertueux d'autres individus peut donc nous inciter à adopter ce même comportement. C'est notamment ce qui a été démontré par les travaux d [START_REF] Allcott | Social Norms and Energy Conservation[END_REF] sur la consommation domestique d'énergie, et ceux de Goldstein et al. (2008) sur la réutilisation de serviettes pour réduire le nombre de lavages dans les hôtels.

Cette thèse se focalise principalement sur la mise en place et l'utilisation de nudges de normes sociales pour encourager les comportements vertueux pouvant être pro sociaux ou pro environnementaux. D'une part, le concept de comportement pro social se définit comme « un comportement volontaire destiné à bénéficier à d'autres individus ou même à la société dans son ensemble, comprenant des actions telles que l'aide, le bénévolat, le don ou le partage. » [START_REF] Aronson | Social psychology, 5th edn[END_REF]Einsenberg et al., 2007). D'autre part, Balundé et al. (2019, p2) définissent le comportement pro environnemental « comme l'ensemble des actions possibles visant à éviter de nuire à l'environnement et/ou à le sauvegarder (Steg et Vlek, 2009), qu'elles soient réalisées dans le domaine public (par exemple, la participation à des mouvements environnementaux) ou privé (par exemple, le recyclage ; [START_REF] Hadler | Global activism and nationally driven recycling: the influence of world society and national contexts on public and private environmental behavior[END_REF]. » .

La thèse se compose de six chapitres regroupés en trois parties. La première partie se concentre sur les résultats d'une expérimentation de laboratoire testant l'impact de différentes normes sociales sur la volonté d'adopter un comportement pro social. Nous répondons également à la question de la persistance de l'effet du nudge tout au long de la réalisation du comportement pro social, contribuant au débat sur les mécanismes d'influences exercées par les nudges de normes sociales. Nous discutons aussi dans cette partie de l'importance des traits de personnalités dans la mise en place d'une politique de nudge. La deuxième partie présente une approche théorique du nudge et des normes sociales, aidant à mieux comprendre leurs mécanismes de fonctionnement afin d'améliorer la mise en place de ces politiques incitatives. Enfin, la troisième partie est consacrée à des expérimentations de terrain. Cette dernière partie se compose ainsi de deux études utilisant le nudge pour encourager deux comportements pro environnementaux : le compostage des déchets et l'adoption du Stop Pub.

Comme discuté précédemment, les normes sociales peuvent être utilisées comme des outils permettant de diffuser ou maintenir des comportements vertueux au sein d'une société. Les normes sociales peuvent être définies comme des règles non officielles, auxquelles les individus ont tendance à se conformer si : (1) la plupart des gens de leur réseau de référence s'y conforment, on parle alors d'espérance empirique, ou (2) si la plupart des personnes dans leur réseau de référence pensent qu'ils devraient s'y conformer, on parle dans ce cas d'espérance normative (Cristina Bicchieri, Norms Into the Wild, 2016). L'utilisation des nudges de normes sociales vise à améliorer la prise de décision en donnant accès à l'information sur ces deux espérances via deux types de normes. La première est la norme descriptive. Une norme descriptive informe sur le comportement effectué par les membres d'un groupe, révélant donc le comportement majoritaire dans ce groupe ce qui permet aux individus d'ajuster leur espérance empirique. Une autre manière d'éclairer sur cette espérance est d'informer un individu sur la position de son comportement actuel comparé au comportement moyen du groupe, par une comparaison sociale. C'est notamment ce qui est fait dans les expérimentations de nudges visant à réduire la consommation d'eau ou d'électricité [START_REF] Allcott | Social Norms and Energy Conservation[END_REF][START_REF] Ferraro | The Persistence of Treatment Effects with Norm-Based Policy Instruments: Evidence from a Randomized Environmental Policy Experiment[END_REF]Costa et Kahn, 2013). Dans le cas de la consommation domestique d'énergie, un feedback chiffré sur l'énergie utilisé reste abstrait pour les habitants d'un immeuble. En revanche, s'ils s'aperçoivent que leur consommation est plus élevée que celle de leurs voisins, via une norme descriptive, il y a plus de chance qu'ils agissent en conséquence. Ensuite, les nudges peuvent permettre aux individus d'actualiser leur espérance normative en communiquant une norme injonctive.

La norme injonctive, contrairement à la norme descriptive, informe sur le comportement approuvé par la population, c'est-à-dire le comportement qu'il est souhaitable d'adopter d'un point de vue normatif. En combinant une norme descriptive et une norme injonctive qui délivrent un message commun, les normes sociales peuvent former des outils efficaces pour inciter la minorité à changer de comportement (Cialdini et al., 1990).

Toutefois, les normes descriptives, qui informent les individus du comportement de leurs pairs, ne sont appropriées que lorsque le comportement est déjà adopté par la majorité des individus pour une norme sociale, ou pour les individus qui ont un comportement moins vertueux que la moyenne dans le cas d'une comparaison sociale. Autrement, les normes descriptives peuvent générer des effets indésirables. Comme le précisent Thaler et Sunstein (2009, p68) : « si vous voulez inciter les gens à adopter un comportement socialement souhaitable, ne leur faites en aucun cas savoir que leurs actions actuelles sont meilleures que la norme sociale. » Dans cette veine, Schultz et al., (2007) ont observé que lorsque des individus apprennent qu'ils ont un meilleur comportement que la moyenne, ils tendent à l'altérer et à se conformer à la moyenne. Les auteurs de cette étude ont nommé cet effet l'effet « boomerang ». Ce phénomène est amplement discuté dans les différents chapitres de la thèse. Le risque d'effet boomerang restreint l'utilisation de ces nudges à des comportements déjà majoritairement pratiqués.

L'un des principaux enjeux de la thèse est d'élaborer, d'implémenter et d'analyser de nouvelles normes sociales pour promouvoir des comportements vertueux dont la pratique n'est pas suffisamment répandue pour l'être par les normes sociales existantes, sans le risque de subir l'effet boomerang. Dans ce but, nous créons des normes sociales cherchant à augmenter la visibilité d'individus pratiquant déjà le comportement vertueux au sein d'une population. Les normes sociales étant des règles informelles indiquant les comportements appropriés au sein d'un groupe [START_REF] Bicchieri | Social norms[END_REF], mettre en avant le comportement d'un groupe d'individus vertueux auprès de personnes également prêtes à adopter ce comportement -et donc à faire partie de ce groupe -semble être un levier intéressant pour promouvoir un comportement souhaitable. En établissant une norme sociale pouvant être appliquée dans des environnements où le comportement vertueux est minoritaire, nous souhaitons étendre les possibilités de ces politiques incitatives à de nombreux comportements dont la pratique est encore émergente. Il convient de noter que dans certains cas, des suggestions ont déjà été faites pour éviter l'effet boomerang. Dans leur étude Schultz et al., (2007) démontrent qu'ajouter une norme injonctive permet d'inciter les individus ayant un meilleur comportement que la moyenne de ne pas le détériorer. De plus, Sparkman et Walton (2017) ont suggéré l'utilisation de normes « dynamiques » lorsque la pratique d'un comportement est en train de progresser, bien qu'étant toujours minoritaire. Cependant, même si l'addition d'une norme injonctive peut résoudre le problème de l'effet boomerang, cette politique n'a un effet strictement positif que sur la proportion d'individus qui est située en dessous de la moyenne, et pas d'effet sur les autres. Or si le comportement moyen est relativement faible, l'impact de la politique devrait être globalement peu élevé. Au cours de la thèse nous discutons de l'impact de plusieurs nouvelles normes sociales, visant à avoir un impact global plus élevé même dans le cadre de comportements pratiqués par une minorité d'individus.

Partie 1 : Elaboration, mise en place et comparaison d'une norme sociale basée sur les individus les plus altruistes La première partie est consacrée à l'étude d'une nouvelle norme sociale, intitulée « Norm From The Top » (nous utiliserons souvent l'acronyme NFTT pour s'y référer).

Les trois chapitres constituant cette partie analysent différents éléments de l'ensemble des données de l'expérimentation. De par un protocole divisé en plusieurs phases, cette expérimentation permet d'étudier la nature des nudges de normes sociales sous plusieurs dimensions :

-L'efficacité instantanée des nudges.

-L'efficacité des nudges tout au long de l'effort.

-La nature de l'influence des nudges.

-Les éléments pouvant modifier l'influence des nudges.

Le tableau suivant résume l'objectif de chacun de ces chapitres. des informations sur plusieurs traits de personnalités pour vérifier si l'impact des diffèrents nudges diffère en fonction de ces traits. Cette étude est l'objet du troisième chapitre.

Plan de la

L'implémentation des nudges de normes sociales s'effectuait lors de la deuxième session.

Au début de cette deuxième session, les mêmes participants devaient tout d'abord faire des choix entre différentes grilles de loteries. Les choix de loteries ne sont pas le coeur de notre expérimentation mais permettaient de déterminer la rémunération des participants et de ne pas baser leurs gains sur leur comportement pro social, puisque nous leur indiquions qu'ils ne pas seraient rémunérés pour cela. Les participants étaient informés qu'une loterie serait choisie au hasard et jouée, et que leurs gains seraient déterminés par le résultat du tirage. Une fois le choix des grilles de loteries terminées, les participants étaient sollicités pour donner de leur temps, afin de nous aider. Plus précisément, nous leur demandions s'ils étaient d'accord pour remplir des questionnaires supplémentaires afin de recueillir des données liées à un autre projet, sans recevoir de rémunération supplémentaire. Les participants étaient informés que ces questionnaires étaient associés à des sujets environnementaux. Ils étaient également informés de la durée approximative de chaque questionnaire. Chaque participant devait donc choisir un nombre de questionnaires à choisir, de zéro à huit. Après avoir sélectionné leur nombre de questionnaires, ceux qui avaient choisi de contribuer commençaient à remplir les questionnaires, les autres avaient terminé l'expérimentation. Notons qu'au fur et à mesure que les participants remplissaient les questionnaires, ils avaient la possibilité de modifier le nombre de questionnaires annoncés au préalable. Nous analysons les écarts entre le nombre de questionnaires annoncés et ceux réalisés dans le second chapitre. Les participants étaient aléatoirement répartis en quatre groupes. Le premier groupe est le groupe de contrôle, dans lequel les sujets n'avaient pas d'informations relatives à la participation des autres sujets. Dans les trois autres groupes, les sujets recevaient une information sur le nombre de questionnaires remplis par les autres participants (ceux du premier groupe), sous forme de nudge. Dans le deuxième groupe, les participants étaient informés que les autres participants avaient rempli en moyenne quatre questionnaires. Ce feedback correspond à la norme sociale « standard ». Finalement, les membres des troisième et quatrième groupes étaient exposés à la Norm From The Top. Dans le troisième groupe, les sujets se voyaient indiquer que les participants ayant rempli le plus de questionnaires en avaient rempli en moyenne sept chacun, la NFTT créant donc un point de référence plus élevé. Enfin, nous testions l'impact de la NFTT combinée avec une norme injonctive dans le quatrième groupe. Dans ce groupe, nous informions les sujets que les participants les plus dévoués avaient remplis en moyenne sept questionnaires chacun, soulignant le choix de remplir cette quantité de questionnaire comme une conduite vertueuse, dans la même veine que Schultz et al. (2007). Les résultats de cette partie de l'expérimentation se résument en plusieurs points.

Dans un premier temps, comme attendu, la norme standard n'a pas augmenté le nombre moyen de questionnaires remplis par les participants. À l'opposé, la combinaison de la NFTT et de la norme injonctive est la plus efficace, augmentant de manière significative les contributions, comparée au groupe de contrôle et à la norme standard. De plus, les résultats montrent que la norme standard a généré une concentration des contributions autour du feedback annoncé (quatre questionnaires), en partie due à une réduction des contributions plus élevées que quatre. Ce phénomène s'apparente donc à l'effet boomerang décrit dans la littérature (Schultz et al., 2007 ;Richter et al., 2018). Au contraire, l'effet boomerang n'apparaît pas dans les groupes de participants exposés à la NFTT puisqu'il n'y a pas eu de diminutions des contributions supérieures à sept questionnaires (soit huit questionnaires) comparé au groupe de contrôle. Les résultats de ce premier chapitre démontrent donc que la NFTT (avec ou sans norme injonctive), une norme basée sur les meilleurs contributeurs, est plus adaptée qu'une norme standard, dans un contexte où la contribution moyenne n'est pas très élevée. Nous concluons ce premier chapitre en proposant cette nouvelle norme sociale comme une extension de l'utilisation des nudges de norme sociales pour promouvoir les comportements vertueux qui ne sont pas, pour le moment, pratiqués par la majorité d'une population. tement plus profitable en maintenant la situation telle quelle. Au contraire, les nudges de normes sociales se basent sur la création d'un second biais, appelé biais de « preuve sociale » (Cialdini, 1984, p111) afin de répondre au biais initial. Ce deuxième mécanisme se nomme rebiasing. En informant sur le comportement des individus qui nous entourent, nous sommes incités à adopter un comportement qui se rapproche de la moyenne de ces individus. Cependant, en considérant que les agents puissent avoir des intentions hétérogènes concernant un comportement à adopter, on peut se demander si ces nudges jouent vraiment leur rôle de réconciliateur entre les intentions et les actions. En effet, le comportement moyen recommandé par le nudge peut difficilement correspondre aux préférences intrinsèques de tous les individus. De fait, certains agents peuvent être incités à adopter un niveau de contribution qui ne correspond pas à leurs intentions, sous l'effet du biais de preuve sociale.

Ce papier est basé sur les résultats de la même expérimentation. Comme indiqué précédemment, après avoir annoncé leur niveau de contribution, les participants de l'expérimentation pouvaient adopter un niveau de contribution différent en s'arrêtant plus tôt de remplir les questionnaires ou au contraire en en remplissant un plus grand nombre.

À la fin de chaque questionnaire rempli, les sujets devaient choisir entre compléter un questionnaire supplémentaire ou s'arrêter, tout en étant informés du nombre de questionnaires restant pour atteindre leur engagement. En rendant l'interruption de la contribu- Le dernier chapitre de cette première partie explore l'influence des traits de personnalités sur l'impact d'un nudge dans la prise de décision. En effet, plusieurs études ont démontré que les nudges peuvent avoir des effets hétérogènes sur les individus (Johnson et al., 2012 ;[START_REF] Hagman | Public Views on Policies Involving Nudges[END_REF][START_REF] Sunstein | The distributional effects of nudges[END_REF] (Janssen, 2011 ;[START_REF] Ceschi | Testing a norm-based policy for waste management: An agent-based modeling simulation on nudging recycling behavior[END_REF] et permet d'obtenir des résultats précis grâce à un grand nombre de simulations.

Le choix de la contribution des agents est modélisé avec une fonction d'utilité, qui dépend de plusieurs paramètres. Certains de ces paramètres (préférences intrinsèques et conformité) sont estimés avec un maximum de vraisemblance basé sur les données de l'expérimentation afin de renforcer la validité des résultats. Le modèle est ensuite simulé en utilisant le logiciel Netlogo [START_REF] Wilensky | NetLogo[END_REF] comme suggéré dans la littérature sur les ABM (Rand et Rust, 2011 ;Kaaronen et Streltovksii, 2020). 

Les résultats obtenus

Abstract

Social norms have proven to be a powerful nudge for making people adopt prosocial behavior. Informing people that most of their peers behave virtuously encourages them to improve their own behavior. The purpose of this paper is to establish a new norm that can be efficient even when implemented in behaviors practiced by a minority of people, by contrast to current social norm nudges. This new norm, named "Norm From The Top", provides information based on the most altruistic people in the population. Until now, most of the social norm nudges are built on the average behavior of the population. Thus, the promoted behavior must already be practiced by a majority of the population to avoid the boomerang effect. The boomerang effect is defined as a decline in the behavior of the people who performed better than the average; once they are informed about this, they modify their actions accordingly. This study found that this new norm acted as an efficient nudge, increasing the average decision regarding prosocial behavior. In contrast, the standard norm does not have a significant effect due to the boomerang effect. These results

show the potential of applying the Norm From The Top (NFTT) to promote low-practiced prosocial behaviors and thus increase the range of prosocial behaviors that social norm nudges can enhance.

Introduction

The interest in the impact of social norms on behaviors has been growing for the last century. Since the experiment of Salomon Asch in 1951 emphasizing the role of conformity in the decision process, numerous studies have improved our understanding of this concept (Deutsch and Gerard 1955;Reno et al. 1993;Bicchieri, 2006). Social norms can influence both favorable behaviors (keeping public places clean, respecting lines in stores) and detrimental ones (criminality [Glaeser et al., 1996]; smoking [Christakis and Fowler, 2008]). According to Bicchieri (2016), social norms can be defined as unofficial rules such that individuals tend to conform to it if: most people in their reference network conform to it or if most people in their reference network believe they ought to conform to it.

In contrast, nudge theory is more recent and has been highlighted by Sunstein and Thaler (2008). A nudge can be defined as a slight modification in the choice architecture that can alter individuals' decisions towards better, healthier, more virtuous outcomes for them, or for the society, without decreasing their own welfare.

For the last few years, the combination between nudges and social norms has proven to be a relevant tool for encouraging people to make prosocial choices (Frey and Meier, 2004;Goldstein et al., 2008). According to [START_REF] Aronson | Social psychology, 5th edn[END_REF], and Eisenberg et al. (2007), "prosocial behavior represents voluntary behavior intended to benefit other individuals or even the society as a whole, comprising actions such as helping, volunteering, donating or sharing". Social norm nudges can also promote pro-environmental choices [START_REF] Glazier | Success of Opt-In Organ Donation Policy in the United States[END_REF]Kurz, 2018), a concept described by [START_REF] Balundé | The Relationship between People's Environmental Considerations and Pro-Environmental Behavior in Lithuania[END_REF]:

"Pro-environmental behavior can be defined as all possible actions aimed at avoiding harm to and/or safeguarding the environment (Steg and Vlek, 2009), either performed in public (e.g., participation in environmental movements) or private domains (e.g., recycling: Hadler and Haller, 2011)". In the context of energy conservation, nudges tended to encourage households to bring their energy consumption closer to that of their neighbors [START_REF] Allcott | Social Norms and Energy Conservation[END_REF]Costa and Kahn, 2013).

The standard way to apply a social norm nudge is to inform people that most of their group acts in a given way (the desirable behavior) to incite them to adopt the norm. A standard structure of such information is as follows: "90% of people turn off the light before leaving the room". The objective is then two-fold, to convince the remaining 10% left to turn off the light, and to confirm to others that their behavior is correct. This concept is named "descriptive norm". A descriptive norm can also be associated with an injunctive norm that indicates the approved behavior, in our example: "and avoid energy wastes, which are detrimental to the environment". A social norm nudge is comprised of a descriptive norm, i.e., what the behavior of other people is, and an injunctive norm, i.e., what other people approve of (Loschelder et al., 2019).

However, social norm nudges are efficient if the proportion of people who already act prosocially is above a threshold. Otherwise, the norm can potentially produce a "boomerang effect" (first documented by Schultz et al., 2007); namely, this induces a person who acts prosocially to lessen her behavior since she is informed that her prosocial contribution is above the average. Boomerang effect issues reduce the scope of social norm nudges to behaviors already practiced by most of the population, except in a few studies using "trending norms" (Mortensen et al., 2017;Sparkman and Waltman, 2017).

This paper defines and implements a new social norm nudge to solve the boomerang effect issue in the context of prosocial behaviors not practiced by the majority of people in a given group. The objective is to shape new mechanisms to extend the range of behaviors where nudges and social norms could be applied. In our experiment, we set up a new type of feedback involving descriptive and injunctive norms, and then we observe whether they are more efficient than the standard social norm feedback. This new type of feedback provides information that focuses only on the people who contribute the most to prosocial behavior in a population, i.e., "top contributors", instead of informing about the average behavior. This feedback is called "Norm From The Top". This paper investigates whether a solution for solving the boomerang effect issue can be found in constructing norms based on the top contributors of a given population, thus increasing the average decision towards prosocial behavior compared to a standard norm.

The results of our experiment show that, in a context of prosocial behavior not entirely performed by a large part of the population, the standard norm had no impact on the average decision because of the boomerang effect, consistently with the literature (Schultz et al., 2007;Richter et al., 2018). Furthermore, the standard norm generated a concentration of decisions towards the average behavior. In contrast, the Norm From The Top (called NFTT in the paper) did not generate such a detrimental effect and increased the intended contributions to prosocial behavior. Therefore, the findings of this paper advance the literature on norm nudging by expanding its possibilities towards prosocial behaviors still practiced by a minority of people in a group.

The paper is organized as follows: the experimental design of the study is detailed in the next section, while the third section focuses on the hypotheses. The fourth section is dedicated to the method of the study. We present the results in the fifth section and conclude in the sixth and last section.

2 Experimental design

Strategy of the experiment

Gee and Meer (2019) defined an altruism budget where charitable giving can be made through a gift of money, time, or be hybrid. In line with the authors and the definition of prosocial behavior (see Section 1), we set a time donation task as prosocial behavior in an online experiment context. Following Mortensen et al. (2017), we asked participants to fill out additional surveys at the end of the experiment without being rewarded. We assume that asking for additional time from participants to act as volunteers while they are home and can spend their time in many ways rather than completing these surveys is a rational measure of their prosociality. Since the length of the additional surveys was not comprised in the duration of the experiment indicated to participants, this request set a time allocation trade-off for the participants. Participants were informed that these surveys concern environmental topics and that the data would be used for another study.

The participants had to choose the number of surveys they wanted to fill out (between 0 and 8).

This paper considers the number of surveys chosen by participants as the interest variable.

Participants had the opportunity to stop completing surveys at the end of each survey, regardless of the number of surveys they had chosen. Importantly, the choice architecture was structured to incite participants to leave the experiment easily. Thus, the number of surveys actually filled out is lower for all treatments. This discrepancy is discussed in another paper to keep the articles with usual sizes. The number of surveys chosen corresponds to the willingness of participants to act pro-socially, especially since they were not aware of the possibility of leaving earlier when they chose their contribution of surveys.

The study involved four treatments 1 . The experiment was run first without any feedback in order to observe how people behaved without information about their peers (Treatment 1). Then, the data of this first group were used to create the three different types of feedback. The feedback are based on the number of surveys filled out. The feedback used are therefore accurate and based on the same type of population as the rest of the sample.

Literature [START_REF] Agerström | Using descriptive social norms to increase charitable giving: the power of local norms[END_REF] stressed the importance of providing real numbers when setting a descriptive norm, yet this is not the method used in all nudge studies. By implementing real social norms, we avoid deception (Czajkowski et al., 2009;Croson and Treich, 2014), and we can establish our tool as a nudge (Thaler and Sunstein, 2008).

Note that running the control group first did not prevent randomizing the allocation of treatments to the participants (the randomization process is detailed in the subpart 4.1).

In Treatment 2, we provided these participants with the average number of surveys filled out by participants of the first treatment. This feedback corresponded to the standard descriptive norm message (Cialdini et al., 1990;Cialdini, 2003).

In the last two treatments, the feedback focused on the most significant contributors of the population (i.e., NFTT). In Treatment 3, these participants received a feedback on the number of surveys previously filled out; here we calculated the average based on the participants who had completed the highest number of questionnaires. This feedback came from the twenty participants2 who filled out the most surveys, a standard that was set to keep the message credible. Yet we assume it should vary according to the framework.

The feedback of Treatment 4 was also made up of the NFTT with the addition of an injunctive norm dimension (i.e., what one ought to do). In their study on energy consumption, Schultz et al. (2007) set an injunctive norm by displaying a happy/sad emoticon for the below/above average users. The authors argued that "adding an injunctive message indicating that the desired behavior is approved" may prevent from a boomerang effect (p2). In our framework, the highest contributors previously defined are called "the most dedicated participants" . We assume that this term makes participants perceive the behavior as approved by their peers, and we believe this feedback was comprised of the combination between a descriptive norm (i.e., what the others do) and an injunctive norm. Aside from Schultz et al. (2007), several studies showed that this combination is efficient [START_REF] Thøgersen | Social norms and cooperation in real-life social dilemmas[END_REF][START_REF] Habib | Everybody Thinks We Should but Nobody Does: How Combined Injunctive and Descriptive Norms Motivate Organ Donor Registration[END_REF] and can prevent boomerang effects (Ryoo and Kim, 2021).

Presentation of the experimental design

The whole experiment was composed of two sessions, spaced by two weeks. This paper focuses on the second session, which is divided into three parts 3 . The timeline of the experiment is summarized in Figure 1 below. During the first part, participants had to complete a tedious, real-effort task. They received an endowment once they completed the task. Then, in the second part, they played four grids of lotteries. Participants were informed that one lottery would be randomly chosen and drawn once the experiment was over. The outcome of this lottery would then be added or subtracted from the endowment received in the first part. Before the end of the experiment, participants were asked to fill out additional surveys without being remunerated, and they faced different frameworks depending on the treatment they were assigned.

Effort game and lotteries

During the first part of the experiment, subjects had to carry out an effort game.

Specifically, we assigned them a tedious task (Lévy-Garboua et al., 2009) in which they had to convert ten letter codes into numbers to earn an endowment equal to 16$. This step was added beforehand to avoid the "gambling with the house money" effect (Thaler and Johnson, 1990) when playing lotteries. Johnson and Thaler (1990) discussed that risk-seeking increases "in the presence of a prior gain" (p2). In addition, giving a flat endowment to all participants enabled us to make them play lotteries in the domain of losses and gains.

The second part was dedicated to lotteries, organized into four grids 4 . Two of the grids involved risk [START_REF] Holt | Risk Aversion and Incentive Effects[END_REF] and the other two involved ambiguity (Chakravarty and Roy, 2009). Each grid was made up of 10 pairs of lottery choices with gradual trade-offs to elicit subjects' attitudes towards risk or ambiguity. The principal role of the lottery was first to implement a game that allowed participants to win a payoff and second, to distract them from the core of our study and avoid experimenter demand effects (Zizzo, 2010). Indeed, without the lotteries, the experiment would have been shorter, and participants could have identified prosocial behavior as the major interest of the experiment and then adapted their decisions according to what they thought the 4 The Grid 1 is illustrated in supplementary materials expectation of the experimenter was.

Thus, participants received a flat endowment for completing the tedious task and a potential reward according to the lottery outcome. The lottery draw took place a few hours after the experiment. By doing this, we avoided a potential effect of the payoffs on participants' willingness to behave prosocially.

Prosocial behavior

Before ending the experiment (and the lottery draw), participants received on their screen a message (see Appendix B) that introduces prosocial behavior. Note that the subjects were not required to wait for other participants between each part of the study. In addition, since the experiment was online, they could not be influenced by other subjects leaving early or staying longer in the room. We asked participants whether they were willing to fill out additional surveys without being rewarded. This was framed as a favor to trigger altruistic motivation. These surveys are related to environmental topics and are considered prosocial behavior (Mortensen et al., 2017). Environmental issues are assumed here to provoke pro-environmental motivation. Participants had to choose the number of surveys they desire to fill out (from 0 to 8). Each survey is related to a different environmental topic5 and is made up of 8 questions. The questions are available in supplementary files. The surveys appeared in a random order for each participant. The participants who chose not to answer any surveys were conducted directly to the end of the experiment. Before leaving the experiment, all the participants were informed that they would receive an email indicating their final payoff and the procedure to retrieve their gains.

Hypotheses

In this section, we present the hypotheses regarding each treatment of the experiment6 .

First, we expect to find the usual effect documented in the literature with a standard social norm when the behavior is not entirely performed by a large part of the population, i.e., a backfire from the norm or, as described in the literature, a boomerang effect (Schultz et al., 2007;Richter et al., 2018).

H1: A social comparison feedback (Treatment 2) encourages participants to adjust their decision towards the average of the others' contributions.

According to this hypothesis, participants of T2 tend to make a decision with a smaller distance from the average than in the control group. This generates positive (people that would have contributed less choose more surveys) and negative effects (people that would have contributed more choose fewer surveys, i.e., boomerang effect).

As discussed earlier, participants in the third group received the NFTT feedback.

We expect this to act as a high benchmark for subjects who have intentions to behave prosocially, thus inciting them to increase the contributions they intend to make.

H2:

A feedback that provides a descriptive norm focusing on the greatest contributors (Treatment 3) improves the average decision towards prosocial behavior.

Despite the expectation of an increase in the average decision in the third treatment (compared to the second treatment), we still expect a boomerang effect. Indeed, boomerang effects theoretically appear when the feedback is only comprised of a descriptive norm without an injunctive norm.

H3: A descriptive Norm From The Top (Treatment 3) reduces the number of individual decisions greater than the information provided by this norm, also resulting in a boomerang effect.

We expect that introducing an injunctive norm will erase the boomerang effect found in treatments 2 and 3 and, therefore, increase the average decision towards prosocial behavior. This effect has been shown in the literature (Schultz et al., 2007).

H4:

The combination of injunctive and descriptive norms (Treatment 4) increases the average decision towards to prosocial behavior.

H5: This combination erases the boomerang effect (potentially found in the third treatment [H3]).

Methods

Participants

We recruited 203 participants from Cirano (Montreal, Quebec). Cirano is an interuniversity center, multidisciplinary and intersectoral. 7 The center allowed us to diffuse recruitment messages to their base of respondents. We first randomly sent the message to 25% of the base to recruit the respondents of the first treatment since the feedback of other treatments is built from the responses of the first group. We then sent the message to the rest of the base to compose the three other groups. Although a long interval between the two parts of the base may affect agents' decisions, especially if significant events tend to occur, we assume that the small interval between the first group and the other groups does not allow for such undesirable effects 8 .

The sample is composed of 120 women and 83 men (Average age = 37.2 ; SD = 10.5).

The most represented levels of education of the participants are bachelor (81 subjects)

and master (76 subjects). The average level of education of the sample is higher than the average in Quebec 9 . Participants obtained an endowment equal to 16$ 10 for the tedious task, then the payoffs increased (up to 32$) or decreased (down to 0$) according to the result of the lottery. The minimal remuneration was 5$.

Materials and procedure

The experiment took place online. The 203 participants were randomly assigned to one of the four treatments:

• Control condition (T1; n=49): Participants had no information regarding other participants' actions.

• Standard norm (T2; n=51): Participants were informed that other participants filled out on average four surveys.

7 The center has conducted over 800 experimental economics with the participation of the students of environing Montreal universities.

8 All sessions were conducted on weekdays. We checked for any effects potentially induced by the day and time of each session. 9 In Quebec, 25.5% of people aged 25 to 64 had a bachelor's degree or higher in 2016 ( Statistics Canada.

2017).

10 $ Corresponds to Canadian dollars.

• Norm From The Top (T3; n=52): Participants were informed that the average of surveys filled out was above seven among the participants who had filled out the most surveys.

• Norm From The Top + injunctive norm (T4; n=51): Participants were informed that the most dedicated participants filled out, on average, more than seven surveys.

One participant of the control group did not finish the experiment, and his data had to be removed from the sample. The next section presents the results of the experiment.

After the experiment, we checked the randomization of the four treatments according to the demographic variables (age, gender, education) and the elicited preferences (risk and ambiguity aversion). Using G*power software and following the procedures from Faul and al. ( 2007), a post-hoc analysis was conducted to compute the achieved power for Mann-Whitney U tests. We set the sample size of treatments, α = 0.1, Cohen's d and found a statistical power of 0.8 for comparisons between T1 and T4 and between T2 and T4.

Results

The results of the experiment are presented in this section. Treatments and hypotheses are summarized below. 

Descriptive statistics

Table 3 and Figure 2 display the number of surveys chosen per treatment. The table indicates that participants of Treatment 1 chose to complete, on average 4.73 surveys. In the end, the number of surveys they filled out was close to four. In addition, informing that the average number of surveys completed was five would have implied lying to the subjects and resulted in deceptive nudges (Croson and Treich, 2014). Thus, the feedback received by the participants of Treatment 2 is four surveys. By contrast, when the twenty participants who filled out the most questionnaires were considered, we obtained an average of more than seven surveys. We chose this criteria because, even if the feedback is real, it had to be credible in the view of the participants. For instance, if we had chosen the first fifteen participants, the average would have been eight. Providing a social norm message informing that people, even the most prominent contributors, chose on average, all the surveys could have seen as suspicious. Participants of Treatment 3 received the information that the greatest contributors completed on average, more than seven surveys each, whereas participants of Treatment 4 received the same feedback with the phrase "most dedicated participants".

A look at the preliminary results reveals that the average number of questionnaires selected is higher in treatments 3 and 4 than in treatments 1 and 2. Econometric tests are conducted later in the paper to evaluate the significance of these differences. In terms of the standard deviation, it was found that it is higher in the group without feedback than in other groups. We assume that, at least for some participants, the feedback might have been interpreted as a reference point indicating how to behave. A Levene test shows that the variance in the control group is significantly greater than in other groups. In addition, the median value of the number of surveys chosen for each treatment corresponds to the number of surveys indicated in the feedback: four surveys in T2 and seven surveys in T3 and T4. The median in T1 is five surveys. No significant effects from demographic variables (age, gender, education) were observed. for almost every treatment. Second, there is a peak at four surveys in the second treatment (blue line). This peak is worth noting since participants of this group were informed that four surveys correspond to the average behavior. The average behavior seemed to appear as a reference point for these participants. Indeed, fewer participants in T2 chose one, two, and eight surveys than in T1. It seems that people who would have selected one or two surveys increased their intended contributions to meet the average behavior, while the reverse effect applied to some people who would have chosen all of the surveys. These phenomena result in a concentration of individual choices towards the average decision. The dwindling of high intended contributions in T2 compared to T1 corresponds to the boomerang effect observed in the literature. In the same vein, note that treatments 3 and 4 are the groups with the highest number of participants who chose a contribution equal to seven surveys, the Norm From The Top. Note also that no boomerang effect seems to appear in T3. 

Analysis of the distributions

We conducted statistical tests to confirm the insights illustrated in Figure 3. Nonparametric tests were performed since the data are not normally distributed (possibly due to the small sample sizes). First, we continued to study the population distribution among treatments, notably to validate the existence of the boomerang effect in Treatment 2. To do this, we performed two-sample Kolmogorov-Smirnov (KS) tests. 11 This test has been used

in the nudge literature to analyze differences in the distributions of the treatments (Mol et al., 2021). Second, we seek to analyze the differences between treatments. We used the Mann-Whitney U test (also called Wilcoxon rank-sum test, or Wilcoxon-Mann-Whitney test) that compares the population of two treatments.12 Tables 4 displays the results of the KS and MW tests when treatments are significantly different. Kolmogorov-Smirnov and Mann-Whitney tests reveal significant results for the same pairs comparisons. First, the tests indicate a significant difference in the distributions of treatments 1 and 4. When added to the findings in Figure 1, these results demonstrate that the feedback of Treatment 4 (NFTT + injunctive norm) positively affects the number of surveys chosen compared to the group without feedback by modifying the distribution of decisions. In addition, we observe significant differences between T2 and both T3 and T4. Therefore, replacing the standard norm with the NFTT, combined or not with the injunctive norm, shifts the distribution of decisions. Thus, given this result and the descriptive statistics, T3 (NFTT) and T4 (NFTT + injunctive norm) have a positive effect on the number of surveys chosen compared to T2 (standard norm). Hypothesis H4 is partially validated. T4 is more efficient than T1 and T2, yet we still found no significant difference between T3 and T4, showing no significant impact of the injunctive norm when combined with the Norm From The Top. Also, there are no significant differences between T1 and T2, nor between T1 and T3.

Kolmogorov-Smirnov test does not assume that data are sampled from Gaussian distributions and is very useful for testing whether two samples come from the same distribution.

Identifying the effects of norms

Boomerang effects

We built logit models to identify the source of differences in treatment distributions and confirm insights from the graph. First, we wanted to investigate whether the boomerang effect observed in the graph in Treatment 2 is significant. We created the dependent variable Surveys=4, which is a dummy variable equal to 1 if the number of surveys chosen by the participants is four and equal to 0 if the number of surveys chosen is strictly higher than four. Therefore, intended contributions lower than four surveys were not considered in this analysis, leaving 148 observations. This dummy variable isolates contributions to four surveys from higher contributions and enables us to study the presence of a boomerang effect in Treatment 2. The equation of the model is specified here:

P (S = 4) = F(α + β 1 T reatment2 i + β 2 T reatment3 i + β 3 T reatment4 i + i ) , ( 1 
)
where F is the cumulative distribution function of a logistic distribution of parameters 0 and 1. The dependent variable is the dummy variable Surveys=4 defined above.

The independent variables are dummy variables that correspond to the different treatments. Treatment 1 is the reference treatment in the model. β 1 T reatment2 i is a dummy variable equal to 1 for observations of Treatment 2 and equal to 0 for other treatments.

β 2 T reatment3 i is a dummy variable equal to 1 for observations of Treatment 3 and equal to 0 for other treatments. Finally, β 3 T reatment4 i is a dummy variable equal to 1 for observations of Treatment 4 and equal to 0 for other treatments. These variables are the same for all logit models in the paper (we also checked the age and gender variables for all models).

The results of the logit regression are presented in Table 5a. The standard norm significantly increases the proportion of intended contributions equal to four surveys (B=2.086, p=0.011) compared to the control group. Since the model analyzed only the choices ≥ 4, these findings indicate a smaller proportion of high willingness to contribute when the standard norm is implemented, thus resulting in a boomerang effect. The boomerang effect is emphasized by a decrease in intended contributions equal to eight in T2 compared to T1 (see Table 8 in Appendix E). These findings also confirm the patterns seen in the graph in Figure 3. Thus, the identification of the boomerang effect in Treatment 2 validates hypothesis H1. Unsurprisingly, treatments 3 and 4 have no significant effect on the dummy variable Surveys=4.

We built a second logit model to study the presence of boomerang effects when the Norm From The Top is implemented. We followed the same method and set the dependent variable as a dummy variable named Surveys=7. This variable has a value of 1 if the number of surveys chosen by the participants is seven, which corresponds to the feedback sent by the NFTT, and a value of 0 if the number of surveys chosen is strictly higher than seven (i.e., eight). This analysis did not consider intended contributions lower than seven surveys, leaving 102 observations. This dummy variable isolates decisions equal to seven surveys from higher intended contributions and enables us to study the presence of a boomerang effect in Treatments 3 and 4. The equation of the model is specified here:

P (S = 7) = F(α + β 1 T reatment2 i + β 2 T reatment3 i + β 3 T reatment4 i + i ) , ( 2 
)
where F is the cumulative distribution function of a logistic distribution of parameters 0 and 1. The dependent variable is the dummy Surveys=7 defined earlier. The independent variables remain the same as in the first model. The logit regression results are presented in Table 5b and show no significant effect of Treatment 3 on reducing the declared contributions higher than the feedback. Thus, no boomerang effect has been generated by the NFTT alone. Hypothesis H3 is not validated. As expected, Treatment 4 does not produce the boomerang effect. As there is no boomerang effect in Treatment 3, we cannot identify the addition of the injunctive as the element that removes the boomerang effect.

Hypothesis H5 is not validated. 

Positive impacts of the norms

We are now interested in studying whether the norms lead to a decrease in intended contributions lower than the average behavior. Indeed, the concentration of decisions at four surveys in Treatment 2 could have also been triggered by a reduction of decisions equal to 0, 1, 2, and 3 surveys compared to Treatment 1. Thus, we set another dummy variable Surveys=4', which equals 1 when the number of surveys corresponds to four and equals 0 for contributions lower than four surveys. The contributions higher than four surveys are not included in this model, leaving 76 observations. Although the equation of the model is written in the same way as equation ( 1), the set of observations is different.

As in previous logit models, treatments are defined as dummy variables.

Table 6a reveals the results of the logit regression. T2 has a positive and significant effect (B=2.486, p=0.003) on the dependent variable Surveys =4', which confirms that the standard norm decreases the proportion of low intended contributions (between 0 and 3 surveys) compared to the control group. Treatments 3 and 4 have no effect on Surveys =4'.

We turn to the analysis of the positive effects of the NFTT alone and combined with the injunctive norm. We set the dummy variable Surveys=7' equal to 1 when the number of surveys corresponds exactly to seven and equal to 0 for choices inferior to seven surveys. Participants who selected eight surveys are excluded from the model, leaving 119 observations. As for the previous model, the equation of the model is written in the same way as equation ( 2), with a different set of observations. Independent variables still correspond to the different treatments.

The results of the model are reported in Table 6b. There is a positive and significant effect of Treatments 3 (B=1.634, p=0.056) and 4 (B=1.580, p=0.068) on the declared contributions equal to seven surveys. These results show that the NFTT decreases the proportion of decisions lower than the norm provided to the participants compared to the control group. Finally, note that a logit model, with the dependent variable Surveys=4, run on the entire dataset reveals that the standard norm significantly affects participants' decision towards choosing four surveys compared to the control group. By contrast, the logit model results with the dependent variable Surveys=7 on the entire sample show quasisignificant results on the effect of the Norm From The Top on choosing exactly seven surveys 13 . Therefore, since the effects of the standard norm are mitigated and, in contrast, treatments implementing the NFTT affect the decisions only positively, the corroboration of hypotheses H2 and H4 (partially) is confirmed.

Discussion

The results of the experiment show that, while the standard norm had no impact on the willingness to behave prosocially, the combination of the Norm From The Top and the injunctive norm increased the intended contributions compared to the control group.

The standard norm generated the boomerang effect found in the literature (Schultz et al., 2007), showing that it reduced the proportion of intended contributions above the average behavior. Furthermore, the standard norm led to a concentration of the decisions towards the average behavior. By contrast, the NFTT (and the combination with the injunctive norm) did not have this issue and retained an important part of high intended contributions (even increasing the seven surveys' choices) while reducing the proportion of low intended contributions. These results allow us to argue that the Norm From The Top applied as a nudge can be more adapted in contexts where a large part of the population does not adopt the desired behavior. This could be the case for new behaviors that impact emerging issues.

However, we find no significant impact when the injunctive norm is added to the Norm From The Top. The first potential reason is a lack of observations since an increase is observed in descriptive statistics when the two norms are combined. Nevertheless, it might be that the injunctive dimension is not pronounced enough and that Treatment 4 results instead in a Norm From The Top framed differently.

In addition, note that the modal answer was eight surveys in each treatment, revealing that the most popular choice was to contribute to all the surveys except in T2. The presence of a completion bias might justify this phenomenon. Completion bias is the tendency of people to feel compelled to complete a task once they have started it. When a person engages in prosocial behavior, she obtains greater satisfaction if she performs it entirely rather than leaving it unfinished. Thus, we can assume that some people perceived their behavior as prosocial only if the task was fully completed. Table 7 summarizes the results. 12 Increase observed in descriptive statistics yet not significant statistically.

Conclusion

This study reports the results of an online experiment involving prosocial behavior (filling out surveys without monetary incentives) and implementing different social norms that act as nudges. In the literature, several studies applied the "standard" social norm as a nudge that incites people to adopt prosocial behavior. However, such tools can backfire (i.e., the boomerang effect (Schultz et al., 2007) when a sufficient part of the population does not already adopt the behavior. In this study, a new social feedback was implemented to extend the input of social norms as nudges in desirable behaviors where the standard feedback would not be efficient. This feedback, called "Norm From The Top", focuses on the action of the most altruistic people in a given population.

The results of this experiment reveal that combining a descriptive Norm From The Top and an injunctive norm increases declared contributions to prosocial behavior, while the standard social norm was inefficient in enhancing the average number of surveys chosen.

Indeed, the standard norm, which informs participants about the average behavior, reduces high intended contributions and generates a concentration of decisions towards this average behavior. By contrast, the NFTT, alone or associated with an injunctive norm, does not produce a boomerang effect; therefore, we propose that it is more efficient than the standard social norm in this context. Since it provides information about people who succeed in aligning their intentions and actions, we believe the Norm From The Top is more suitable than the standard norm to illustrate how a nudge can act as a bridge for a potential discrepancy between intention and action. NFTT seems to be an anchor [START_REF] Tversky | Judgment under uncertainty: Heuristics and biases[END_REF] for participants, indicating how to behave. However, this anchor is higher than the average behavior. Consequently, applying social norms built on the behavior of the greatest contributors in a group can be a solution (as trending norms can be) in situations where standard descriptive norms are not. When using social norm nudges, the Norm From The Top has the potential to extend the range of prosocial behaviors for which the participation rate can be improved.

Whether adding the injunctive norm to the NFTT has a significant impact compared with the NFTT alone has yet to be observed. It is possible that the injunctive norm is not pronounced enough in our design. We faced a trade-off between making the injunctive norm more salient and avoiding a message that would induce an experimenter demand effect. Ending up, the difference with the treatment that includes only the NFTT may be closer to a framing effect than a second norm. Further experiments in that direction could indicate whether an injunctive norm is relevant when there is no boomerang effect issue.

Another explanation would be that the relevance of the injunctive standard depends on how close the top standard is to the maximum contribution. Here, the NFTT was very close to the maximum number of surveys, which limited the emergence of a boomerang effect. Finally, future work could expand the number of participants per treatment in order to strengthen the validity of these results.

In addition, the prosocial behavior implemented in our study is related to environmental topics. As the environment could play a role in the participants' willingness to contribute, replacing it with other topics could reveal whether the effects of nudges are consistent. In fact, it has been shown that nudges are, in part context-dependent (Hummel and Maedche, 2019). Thus, implementing a Norm From The Top in different prosocial behaviors, particularly in field experiments, would allow for observing its impact on real-world behaviors and, therefore, assess the external validity of this new tool. For example, in charitable giving, [START_REF] Kumru | The Effect of Status on Charitable Giving[END_REF] argued that first soliciting donors with a high social ranking leads to increased donations from other donors. This demonstrates that being able to first ask for the contributions of people with the expected highest prosocial attitudes could be a solution to generating a Norm From The Top. The practice of behaviors such as waste composting, bioproducts consumption, or blood donations are still adopted by a minority of people (at least in France) and could potentially be improved by this new social norm mechanism.

A final consideration when using the Norm From The Top is for nudged people to identify themselves as part of the group of top contributors. If nudged people do not feel that they belong to this group, whether socially, economically, or geographically, they may not feel concerned by the norm and hence not modify their behavior. In this sense, further experiments could be conducted to examine this potential social identity issue.
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This paper presents the extended results of a previous study (Rouillé, 2022) where we analyzed the limited effects of social norm nudges on the intended contribution to prosocial behavior. Participants were nudged to freely complete additional surveys using several social norms, including the "Norm From The Top" (NFTT), built on the behaviors of the most significant contributors in the population. The results of that study showed that while the NFTT increased the average decision, a standard norm (based on behaviors of the entire population) had no significant effect on the average behavior. However, after the study participants revealed their intended contribution, they were allowed to discontinue their participation at the end of each survey. Thus, participants were not committed to their previous declaration.

The focus of this paper is to investigate whether the effect of social norm nudges on actions is consistent with the impact on willingness. We also examine whether these potential consistency issues differ depending on the norm implemented.

The main results of this second analysis from Rouillé (2022) reveal that, contrary to the surveys chosen, the effect of social norms on the completed surveys is much lower, and in fact not significant. In this context, social norm nudges seem to act as a social pressure, which instantly has an impact, yet that impact disappears while people perform the behavior. This paper extends the knowledge on the persistence of nudges once individuals do not face the nudge anymore. We demonstrate that the persistence of social norm nudges is largely attenuated when the choice architecture is modified. We argue that this non-persistence is explained by a reduction of the uncertainty regarding prosocial behavior when the subjects are performing it, as well as by the structure of the social norm nudges, which relies on rebiasing rather than debiasing (see Section 2).

This paper is structured as follows. In the next section, we discuss the context, and provide an overview of the related literature. The design of the experiment is detailed in the third section, while the hypotheses are presented in the fourth section. Then, the methods of the experiment are described in the fifth section. The sixth section is dedicated to analyzing the results, and finally, we conclude the paper in the seventh and last section.

Context and related literature

Nudges have been shown to produce effects with unequal persistence over time. to 55 percent of the reductions persist once treatments end. However, despite a persistent effect, the effects of social norm nudges often decrease once people no longer receive social feedback [START_REF] Frey | Persistence: How Treatment Effects Persist After Interventions Stop[END_REF].

The setting of this study differs in two ways from previous literature. First, we do not measure the persistence over time of the impact generated by the nudges. Indeed, participants had to choose a number of surveys while nudged (except in the control group) and started to complete them immediately, so there was no time lag1 . The literature documented that aside from time, other dimensions such as task difficulty [START_REF] Drucker | Relation of Task Difficulty to Persistence[END_REF] or ambiguous incentives [START_REF] Hogarth | Ambiguous incentives and the persistence of effort: Experimental evidence[END_REF] could alter the persistence of specific behaviors. Here, this choice architecture provided opportunities for the subjects to stop contributing easily while performing the prosocial behavior. Since it facilitates stopping the effort, we assume that participants would fill out fewer surveys than they chose. Hence, we should observe a lack of persistence between the effect of the nudges on the willingness and action, with choice architecture playing the role of time lag.

Second, in the case of studies investigating energy consumption, it could be interpreted that people had preferences towards low energy consumption. Based on this, nudges helped them to adopt an attitude consistent with those preferences, with an interest to maintain this new attitude over time. In other studies on nudges encouraging meat consumption reduction (Kurz, 2018) and plastic cup recycling [START_REF] Ccha Cosic | Can nudges affect students' green behaviour? A field experiment[END_REF], these types of nudges that promote desirable behaviors by reinforcing already defined preferences were shown to persist at least partially over time. In our study, since the situation is new, participants had no preferences regarding the number of surveys to complete before being exposed to the experiment. The nudges do not strengthen the clearly defined preference but rather "are designed to activate a desired behavior or norm and influence a decision that an individual is indifferent or inattentive to" (Soman, 2017, p 162). As demonstrated in the experiment from Venema et al. (2020), when the situation is uncertain and people have no clear preferences, a social proof nudge provides information that removes a part of this uncertainty. Indeed, when people have no information about how to behave, they are more likely to follow the attitude of their peers [START_REF] Smith | Uncertainty and the influence of group norms in the attitude-behaviour relationship[END_REF]. However, since the norm followed by people does not necessarily match their preferences, the question remains about the nudge persistence during the practice of the behavior. So if we generalize, social norm nudges belong to the rebiasing approach.

Following [START_REF] Larrick | Debiasing. Blackwell Handbook of Judgment and Decision Making[END_REF], "rebiasing refers to the use of a second bias to offset the effects of the original bias" (Soman and Liu, 2011, p4). The intention of social norm nudges is to steer people towards the right decision by creating a social proof bias instead of erasing the initial bias (present bias, procrastination, inertia).

As far as we know, the literature has not explored the analysis of nudging persistence according to the structure of the nudge, i.e., whether it is based on a debiasing or rebiasing approach. The paper contributes to the literature by providing a better understanding of the influence of rebiasing nudges. For instance, we might be doubtful regarding the persistence of a nudge based on a rebiasing approach in the long run if it does not point in the same direction as individuals' preferences.

The second contribution of our paper is to provide insights into the mechanisms triggered by social norm nudges, both on willingness and on action, in a framework where people have no clear preferences. As discussed in the introduction, social norm nudges might act as social pressure. To the best of our knowledge, social norm nudging as pressures has only been briefly mentioned in the literature [START_REF] Charlier | Under Pressure! Nudging Electricity Consumption within Firms. Feedback from a Field Experiment[END_REF]. Nonetheless, social pressure affects individuals' behaviors in domains such as charity donation [START_REF] Dellavigna | Testing for altruism and social pressure in charitable giving[END_REF] or voter turnout [START_REF] Gerber | Social Pressure and Voter Turnout: Evidence from a Large-Scale Field Experiment[END_REF][START_REF] Rogers | Social pressure and voting: A field experiment conducted in a high-salience election[END_REF]. We propose that social norm nudges can be interpreted as social pressure in our context since there is uncertainty about the exact proper behavior; this makes it difficult for a nudge to act as a bridge between willingness and action. Furthermore, these nudges increase willingness to behave

prosocially, yet there are no significant effects on actual behaviors. We can interpret that people feel pressure while they are exposed to the social norm but then adopt a contribution according to their own preference. From this point of view, our results are in line with Rheyniers and Bhalla (2013). In a charity donation study, the authors reported that disclosing information to people regarding the behavior of their peers improves the donations but decreases happiness, resulting in coercivity to give more money.

In addition, the relation between social pressure and non-persistent effects does not appear to have been studied in nudge theory. Although not a study specifically on nudge theory, [START_REF] Gallani | Incentives, Peer Pressure, and Behavior Persistence[END_REF] revealed that peer pressure could produce a more persistent effect than monetary incentives in an organizational setting. In this sense, this study compares the persistence of social norm nudging according to different norms. As seen previously (Rouillé, 2022), the NFTT increases decisions towards prosocial behavior contrary to the standard norm when a large part of the group does not yet practice the targeted behavior.

The results demonstrate that the standard norm has a more persistent impact than the NFTT.

Finally, the results of this paper are also related to the study from [START_REF] Dur | A social norm nudge to save more: A field experiment at a retail bank[END_REF]. In their experiment, the authors set up a social norm nudge to incite people to save more money. Their results demonstrated that the nudge increased the number of clicks on a link to the webpage where people could start an automatic saving plan. However, despite an increase in the intended savings, they did not find significant effects on the actual savings.

As a result, the authors suggested that while the nudges improved people's intentions to save money, they were not able to convince people to change their behavior. Similar results have been documented regarding charity donations [START_REF] Gaudeul | Does Nudging Intentions Translate into Action? Why Nudging Pledges to Charities Does Not Result in Increased Donations[END_REF]).

3 Experimental Design The design and the database of the experiment is the same as in Rouillé (2022). The whole experiment was composed of two sessions, spaced by two weeks. This paper focuses on the second session, which is divided into three parts 2 . The timeline of the session 1 is summarized in Figure 1 above. First, participants managed a tedious, real-effort task and played grids of lotteries. The tedious task comes from a previous experiment in the literature (Levy-Garboua et al., 2009). This task avoids the "gambling with the house money" effect as discussed by Thaler and Johnson (1990) who stated that risk-seeking increases "in the presence of a prior gain" (Thaler and Johnson, 1990, p2). Thus, the participants were rewarded with a flat endowment at the end of the task. This endowment was then at stake during lotteries. After the first part, each participant faced four grids of lotteries. Two of the grids involved risk [START_REF] Holt | Risk Aversion and Incentive Effects[END_REF], and the other two involved ambiguity (Chakravarty and Roy, 2009). Each grid comprised 10 pairs of lottery choices with gradual trade-offs to elicit subjects' attitudes towards risk or ambiguity. For each pair of lottery, there are two potential gains (Grids 1 and 3) or losses (Grids 2 and 4). Participants were informed that one lottery would be randomly chosen and drawn 2 During the first session, the subjects had to complete personality scales. They must attend the two sessions to be remunerated. The results of the first session are discussed in another paper [START_REF] Rouillé | Different people, different nudges: Nudgeability, personality traits and consistency between willingness and behavior[END_REF].

Design

The entire timeline is in Appendix A.

once the experiment was over. The outcome of this lottery was added or subtracted to the endowment received in the first part. The principal role of the lottery was to implement a game allowing participants to win money and distract them to the core of our study to avoid experimenter demand effects (Zizzo, 2010). The measures of attitudes towards risk and ambiguity are also discussed in another paper [START_REF] Rouillé | Different people, different nudges: Nudgeability, personality traits and consistency between willingness and behavior[END_REF].

After lotteries and before drawing the results, we asked participants to fill out additional surveys at the end of the experiment without financial incentive. Participants were informed that these surveys concern environmental topics and that the data would be used for another study. The participants had to choose the number of surveys they desired to fill out (between 0 and 8).

We asked them for this service as a favor in order to trigger altruistic motivation. We followed a study from Mortensen et al. (2017) that implemented additional surveys as prosocial behavior. Environmental topics seem very suitable here since they should trigger pro-environmental motivation compared to other issues. Additionally, the literature has highlighted that pro-environmental behaviors tend to be plagued by gaps between willingness (or attitudes) and actions (Kollmuss and Agyeman, 2002). Here, each survey is related to an environmental topic 3 and is made up of 8 questions. Participants were informed that a survey necessitates nearly one minute. Once they had chosen their number of surveys, participants who agreed to fill out surveys began to do it. Note that the subjects were not required to wait for other participants between each part of the study. In addition, since the experiment was online, their choice could not be influenced by other subjects leaving early or staying longer in the room.

Surveys chosen versus surveys completed

In this paper, the willingness to contribute was measured by the number of surveys chosen, but the key point is that participants were not committed to that number. Indeed, they could fill out fewer surveys than planned as they are allowed to quit at the end of each survey by clicking on a button "I stop answering", or they could fill out more by clicking on "I continue". The number of surveys actually filled out corresponds to the "action". This was added to observe whether the participants tended to stick more to their commitment when nudged.

Nonetheless, it is important to stress that our framework was not neutral. First, it was oriented to incite participants to complete surveys since participants had to move the gauge between zero and eight without a default setting of no contributing. Second, when participants ended a survey, they were asked whether they wanted to continue or stop completing surveys, creating decision points. People are more likely to stop a behavior when making an active choice than a default choice (Soman, 2017). Furthermore, participants were reminded of their commitment at the end of each survey. 4Thus, while the nudges aimed to influence willingness to contribute, the choice architecture influenced the questionnaires' completion. In that sense, we assumed the choice architecture set in prosocial behavior would induce a gap between willingness (surveys chosen) and action (surveys filled out) and, therefore, a lack of persistence in the impact generated by the nudges in the treatment groups.

Participants who chose not to answer any surveys went directly to the end of the experiment.

Treatments

There are four treatments in the study. The first treatment corresponds to our control group, in which participants received no information about others' contributions. Then, we used the data of this first group to build our three different feedback. Note that running the control group first did not prevent randomizing the allocation of treatments to the participants (the randomization process is detailed in the subpart 5.1).

In the second treatment, the participants were informed about the average behavior of their peers. This feedback is named the "standard norm" since it is the usual way to implement social norm nudging in the literature.

In the last two treatments, the feedback focused on the most significant contributors of the population, i.e., the Norm From The Top. In Treatment 3, the participants received a feedback on the number of surveys previously filled out; here we calculated the average based on the 50% participants who had completed the highest number of questionnaires.

The feedback of the fourth treatment is made up of the NFTT with the addition of an injunctive norm dimension (i.e., what is ought to do). In this framework, the highest contributors were called "the most dedicated participants".

Therefore, this feedback is comprised of the combination between a descriptive norm (i.e., what the others do) and an injunctive norm (i.e., what is socially approved).

Hypothesis

In contrast to Rouillé (2022), which focused on the impact of different nudges on the number of surveys chosen, we analyze the consistency between the surveys chosen and the surveys actually completed. As discussed earlier, we set up the framework of the experiment to easily stop completing surveys since participants must decide between continuing or stopping at the end of each survey. Although there are no significant time laps in the experiment, we assume that the framework's structure engenders a persistence issue. Thus, we expect to observe gaps between surveys chosen and surveys filled out, corresponding to the impact of the nudge treatments on the discrepancy between willingness to contribute and actual contribution, compared to the control group.

Since no experimental framework currently exist for such a discrepancy, we first build the hypothesis on the social norm nudges literature, which has documented the persistence of effects through time [START_REF] Ferraro | The Persistence of Treatment Effects with Norm-Based Policy Instruments: Evidence from a Randomized Environmental Policy Experiment[END_REF][START_REF] Brandon | Do The Effects of Social Nudges Persist? Theory and Evidence from 38 Natural Field Experiments[END_REF]. Second, we rely on [START_REF] Gallani | Incentives, Peer Pressure, and Behavior Persistence[END_REF], who demonstrated a persistent effect of peer pressure. Thus, we expect participants in the nudge treatment to feel more committed to completing the number of surveys they previously reported. The hypothesis is stated below.

Hypothesis:

The participants who are exposed to social norm nudges (Treatments 2, 3

and 4) adopt a behavior that is closer to the declarations they make than the participants of the first group.

According to this hypothesis, social norm nudges fulfill, at least partially, its role as a bridge between willingness and actions.

Methods

Participants

We recruited 203 participants from Cirano (Montreal, Quebec). Cirano is an interuniversity center, multidisciplinary and intersectoral. 5 The center allowed us to diffuse recruitment messages to their base of respondents. We first randomly sent the message to 25% of the base to recruit the respondents of the first treatment since the feedback of other treatments is built from the responses of the first group. We then sent the message to the rest of the base to compose the three other groups. Although a long interval between the two parts of the base may affect agents' decisions, especially if significant events tend to occur, we assume that the small interval between the first group and the other groups does not allow for such undesirable effects 6 .

The sample is composed of 120 women and 83 men (Average age = 37.2 ; SD = 10.5).

The most represented levels of education of the participants are bachelor (81 subjects)

and master (76 subjects). The average level of education of the sample is higher than the average in Quebec 7 . Participants obtained an endowment equal to 16$ 8 for the tedious task, then the payoffs increased (up to 32$) or decreased (down to 0$) according to the result of the lottery. The minimal remuneration was 5$.

Materials and procedure

The experiment took place online. The 203 participants were randomly assigned to one of the four treatments:

• Control condition (T1 ; n=49): Participants had no information regarding other participants' actions.

• Standard norm (T2 ; n=51): Participants were informed that other participants filled out in average four surveys (based on the first treatment).

• Norm From The Top (T3 ; n=52): Participants were informed that the average of surveys filled out was above seven among the participants who had filled out the most surveys.

• Norm From The Top + injunctive norm (T4 ; n=51): Participants were informed that the most dedicated participants filled out on average more than seven surveys.

environing Montreal universities. 6 All sessions were conducted on weekdays. We checked for any effects potentially induced by the day and time of each session. 7 In Quebec, 25.5% of people aged 25 to 64 had a bachelor's degree or higher in 2016 ( Statistics Canada.

2017).

8 $ corresponds to Canadian dollars.

Recall that the feedback were based on the results of the first treatment. One participant of the control group did not finish the experiment, and therefore his data had to be removed from the sample. After the experiment, we checked the randomization of the four treatments according to the demographic variables (age, gender, education) and the elicited preferences (risk and ambiguity aversion).

Results

This section examines the results of the paper, divided into subsections. The results not only cover the validity of the hypothesis made before the experiment was conducted but also deal with supplementary results, following the findings in Rouillé (2022).

To introduce the contrast between surveys chosen and surveys filled out, it is worth noting that almost half the participants (47%) completed a different number of surveys than they had previously declared9 . Table 1 and Figure 2 display the average number of surveys chosen and filled out per participant. First, we observed that the average number of surveys filled out is lower than the average number of surveys chosen in all treatments.

In addition, the spreads of surveys filled out between treatments are tighter than those of surveys chosen. In particular, the number of surveys filled out when participants are exposed to a nudge (T2-T3-T4) is very close. The second treatment (i.e., standard norm) has the lowest spread between surveys chosen and filled out. Note also that the standard deviations are different. For surveys chosen, standard deviations are lower in T2 and T4

than in other treatments, resulting in a concentration of behaviors towards the value of the feedback received. By contrast, the standard deviations of the surveys filled out are roughly the same across treatments 10 , meaning that feedback no longer plays its roles as a reference point. Once we completed the descriptive statistics, we conducted statistical tests to detail the analysis. We performed non-parametric tests since the data are not normally distributed, possibly due to the small sizes of the samples. This subsection compares the number of surveys chosen versus filled out within groups. We already saw in Table 1 that participants tend to fill out fewer surveys than chosen. Testing enables us to observe whether these spreads are significant and, consequently, to test the validity of the hypothesis. To this end, we selected the Wilcoxon signed rank test11 . This test is adapted to the situation since we compare within-subjects data with samples that are matched, and it has already been used to compare pre-nudge and post-nudge periods (Peer et al., 2020;Barron and Nurminen, 2020).

Table 2 summarizes the results. First, Table 2 shows a significant difference between surveys chosen and surveys filled out in T1 (z=1.908, p=0.0564). In the same vein, we observe significant differences between surveys chosen and surveys filled out in T3 (z=2.009, p=0.0445) and T4 (z=2.571, p=0.0102). Thus, according to the results, a spread between the number of surveys chosen and the number of surveys filled out appears in the control group (T1), in the group of the NFTT (T3), and in the group of the NFTT combined to the injunctive norm (T4). Hence, our hypothesis is not confirmed for Treatments 3 and 4. Notice that the Wilcoxon signed rank test does not allow for comparing several results. Therefore, it is not possible to deduce whether the spreads between surveys chosen and filled out in T3 and T4 are greater than the spread in T1.

The only treatment without a significant difference between willingness and action is T2, which corresponds to the standard norm (z=0.511, p=0.609). Thus, the standard norm enables participants to adopt behaviors that are closer to their announcement than participants in the control group, confirming the hypothesis for T2. 

Between subjects: comparing willingness and action

This subpart examines the impact of the different nudges on the number of surveys filled out, compared with the impact on the number of surveys chosen. First, as discussed in Rouillé (2022), there are significant differences regarding the surveys chosen between T1 and T4, between T2 and T3, and finally between T2 and T4. Thus, these results indicate a positive impact of the NFTT, combined with the injunctive norm, over the control group and the standard norm. This section investigates whether these differences are consistent with the number of surveys filled out. We used the Mann-Whitney U test12 to compare the population of two treatments.

The Mann-Whitney test demonstrates in Table 3 that there is no significant difference between T1 and T4 (z=-1.241, p=0.2144), T2 and T3 (z=0.096, p=0.9237), nor between T2 and T4 (z=-0.374, p=0.7083), despite the increase observed in the descriptive statistics (Figure 2). The impact of the NFTT studied on the number of surveys chosen is no longer significant on the number of surveys filled out. We first observe that the modal answer is eight surveys, the maximum, for almost every treatment. Second, we notice a peak reached at four surveys in the second treatment (blue line). This peak is interesting since participants of this group were informed that the average decision was four surveys. Also, there are fewer participants in T2 who choose one, two, and eight surveys than in T1. It seems that people who would have selected one or two surveys modified their choice to meet the average behavior, while the reverse effect applied to a proportion of people who would have chosen all of the surveys. These phenomena result in a concentration of decisions towards the average. Moreover, the dwindling of high number of surveys chosen in T2 compared to T1 corresponds to the boomerang effect demonstrated in the literature (Schultz et al., 2007;Richter et al., 2018), meaning that individuals regress their behavior to the mean once they are informed that they are performing better than the average. In addition, we note that treatments 3 and 4 are the groups with the highest number of participants who chose seven surveys, the NFTT. Nevertheless, the fact that a large portion of people who chose eight surveys in T3

indicates no boomerang effect.

Figure 4 illustrates the distribution of the number of surveys filled out per treatment14 .

Compared to Figure 3, it is more difficult to distinguish the distributions of the treatments from each other since their curves are very close. First, we observe that the peak reached at four surveys for the second treatment has disappeared and the boomerang effect generated by the standard norm on surveys chosen is no longer visible. Similarly, nearly no participants filled out seven surveys in Treatments 3 and 4. In addition, there is an increase in participants who completed one survey and then chose to stop. The last point is that the modal answer is unambiguously eight surveys for all treatments . 

Analysis between subjects

We conducted two-sample Kolmogorov-Smirnov tests to confirm the insights illustrated in Figures 3 and4. This test is a non-parametric test that compares the cumulative distributions of two data sets 15 . It has been used in the nudge literature to analyze differences in the distributions of the treatments (Mol et al., 2021). By conducting twosample KS tests on surveys chosen, Rouillé (2022) observed a significant difference between the distributions of T1 and T4, T2 and T3, and finally T2 and T4 (as for the Mann-Whitney test). We performed the same test on surveys filled out. Table 4 reveals no significant differences between treatments for surveys filled out, confirming the major impact of nudges on the number of surveys chosen and not on the number of surveys filled out. 

Analysis within subjects

We also performed two-sample KS tests to compare the results within subjects for each treatment. These comparisons allow us to observe whether there are differences in the distribution of populations between surveys chosen and surveys filled out, indicating if the impacts of the nudges are consistent with the distribution of populations at the individual level. Table 5 indicates a significant difference in T4 between surveys chosen and surveys filled out (D=0.2941, p=0.024). There is no significant difference between the distributions of other treatments. However, note that T2 is the treatment with the lowest ratio of participants making consistent decisions (41%). Yet, the size of the deviations is smaller compared to T4, which explains the non-significance of the two-sample KS test. 16 . 

Discussion

While the effect of the NFTT on the number of surveys chosen was quite clear, these results show that the norm's effect on the number of surveys filled out was much less evident. Indeed, we found no significant differences in surveys filled out between treatments, neither on the populations (Wilcoxon test) nor their distributions (two-sample KS test). Moreover, the results demonstrate significant differences within treatments between the number of surveys chosen and the number of surveys filled out for Treatments 1, 3, and 4. For these groups, this indicates that participants selected, on average more surveys than they completed. The effect of the NFTT on surveys chosen demonstrated in Rouillé ( 2022) is therefore inconsistent with the surveys filled out, and the hypothesis we made is not confirmed for Treatments 3 and 4. The higher number of surveys chosen in T3 and T4 might be due to social pressure generated by the NFTT in a situation of uncertainty. Indeed, this could be the case since the situation was new for participants, which implies that they had no clear preferences regarding the number of surveys they would have liked to complete. Participants followed the social proof and tended to choose initial contributions higher than their preferences.

By contrast, there was no significant spread in Treatment 2, revealing that participants exposed to the standard norm completed, on average, as many surveys as they previously selected. Thus, the hypothesis that social norm nudging allows people to adopt behaviors closer to their willingness is only validated for Treatment 2. However, although the two-sample KS test showed no significant difference in the distributions of surveys chosen versus filled out in T2, we have seen in Figure 4 that the boomerang effect found on surveys chosen was no longer observable on surveys filled out. In addition, the standard norm led to a smaller ratio of perfect consistency between the two decisions. Hence, despite a lower spread between surveys chosen and surveys filled out, the standard norm did not seem perfectly consistent. A replication study with larger sample sizes could be relevant for more insights into the consistency of the different nudges. This might confirm that, while the nudges had different effects on the number of surveys chosen, their effects were the same on the number of surveys completed. Thus, larger gaps between surveys chosen and surveys filled out in T3 and T4 would be explained by the number of surveys chosen that were on average higher than participants' preferences due to the social pressure generated by the NFTT.

In addition, we saw that the modal value regarding surveys completed is eight, clearly more than for the surveys chosen. We seem to observe a dichotomy between filling out all the surveys and filling out only a few. As mentioned by Rouillé (2022), we can interpret that some subjects exhibited a task completion bias. This bias corresponds to a tendency to feel compelled to complete a task entirely once one has started it. In this framework, we assume that these people perceived their behavior as prosocial only if the task was fully completed. This might explain why only a few people completed five, six, or seven surveys. This effect of the task completion bias contrasts with the tendency to choose more surveys than were actually filled out, displayed by a portion of the subjects.

Conclusion

This study reports extended results of the online experiment discussed in Rouillé (2022). The experiment involved prosocial behavior (filling out surveys without monetary incentives) and implementing social norms that act as nudges, showing the efficiency of the Norm From The Top in that context. The NFTT removes the boomerang effect documented in the literature (Schultz et al., 2007;Richter et al., 2018) and thus increases the number of additional surveys chosen by the participants.

In this paper, we investigate whether the effects of these nudges are consistent between willingness (i.e., surveys chosen) and action (i.e., surveys filled out). The results come from the same study since the participants were not obliged to fill out the number of surveys previously chosen. At the end of each survey, participants could stop completing surveys and finish the experiment. Note that the framework of the experiment was oriented to incite participants to choose surveys and then leave the task easily, regardless of the number of surveys they had chosen. The literature has documented that people tend to perform fewer actions than they intend to (Allan et al., 2008;[START_REF] Sheeran | The Intention-Behavior Gap[END_REF]. Therefore, we expected a discrepancy between the surveys chosen and the surveys completed in the control group. However, we expected nudges to reduce the spread between willingness and action by inducing a greater commitment to stay consistent in treatment groups. Globally, the results do not show a reduction in this spread, specifically for the NFTT. In treatments involving the NFTT, we interpret that participants adapted their initial contribution to an excessively high reference point compared to their preference. Hence, they ended up completing fewer surveys than planned. In this framework, the Norm From The Top might act as social pressure for some participants. Furthermore, the results indicate that the different nudges (standard norm, NFTT, NFTT + injunctive norm) have no significant effect on the surveys filled out compared to the control group. In addition, the concentration of decisions toward the average in the standard norm treatment, including the boomerang effect, no longer exists on surveys filled out.

The findings of this study lead to a general result that is the non-persistent effect of the different nudges on the performed prosocial behavior. On average, participants show intertemporal inconsistencies in their decisions, with a higher magnitude when exposed to the NFTT. This lack of persistence might be related to the structure of these nudges, which are based on a rebiasing approach [START_REF] Larrick | Debiasing. Blackwell Handbook of Judgment and Decision Making[END_REF]. As discussed in the introduction, rebiasing corresponds to the creation of a second bias to cancel the non-desirable effect of the original bias. Social norm nudges can bridge the gap between intention and action, but indirectly, by creating a form of social pressure. [START_REF] Farrow | Social Norms and Pro-environmental Behavior: A Review of the Evidence[END_REF] suggested that social norm interventions could lead to psychological costs, despite an improvement in the attitude towards the desirable behavior. Indeed, social norms provide feedback about how to behave, however, that feedback does not necessarily match people's preferences.

Individuals adopt a behavior according to the feedback they receive and not directly to their preference. Then, once they are no longer exposed to that feedback, they may modify their choice, depending on their possibilities. We suspect this is what happened in this study. Likewise, the literature (Venema et al., 2020) showed that people tend to be more responsive to a social norm nudge when the situation is uncertain. In our study, participants had no prior hints about the number of surveys that matched their preferences, which can explain why they followed the nudges. Then, they shaped their preference while performing prosocial behavior and adjusted their attitude towards those preferences. This reasoning would explain why in our context, participants exposed to the NFTT chose more surveys than others and finally complete the same amount of them.

To conclude, this study contributes to the literature on nudges and, more particularly, improves the understanding of social norm nudges. Increasing this comprehension enables the design of better nudge policies that could guide people more effectively. When setting a nudge, we argue that the choice of the mechanism, i.e., rebiasing or debiasing, should include a consideration of the framework and whether people can modify their decision while executing the behavior. Other replication studies could observe the role of the framework and, in particular, the easiness of changing contributions towards prosocial behavior. In addition, the assimilation of social norm nudges to social pressure contributes to the debate on the ethics of nudges. In that vein, further research that studies the feeling of people after being exposed to these nudges could be relevant to improve our understanding of these policies. Therefore, you won't receive any reward for filling out it.

You can choose the number of surveys (up to eight, one minute each) you wish to fill out." The literature on nudging has been expansively growing for the last few years. Because of its low cost and the preservation of individual freedom, implementing nudges became an interesting possibility of intervention for institutions [START_REF] Halpern | Nudging by government: Progress, impact, and lessons learned[END_REF]. Despite this growing interest, most studies still concentrate on the global effect of the nudges, i.e., the one-size-fits-all approach (Warberg et al., 2019). Yet, it has been documented that individuals may respond differently to the same nudge (Johnson et al., 2012;Peer et al., 2020;[START_REF] Sunstein | The distributional effects of nudges[END_REF]. [START_REF] Hagman | Public Views on Policies Involving Nudges[END_REF] observed that people have different acceptability degrees towards nudges. For instance, the authors showed that Swedish people give more support to nudges than American people. In addition, they found that people view nudges that directly encourage people's welfare i.e., pro-self nudges, as more acceptable than nudges trying to reduce collective issues, i.e., prosocial nudges. Regarding healthy eating, Kawa et al. ( 2022) argued that individuals have different levels of acceptability according to the mechanism used by the nudge. These studies suggest that a one-size-fits-all approach is not tenable in the nudge theory. A second argument that does not support this approach is the heterogeneous sensitivity of individuals when faced with a nudge. Indeed, people can have different preferences for certain behaviors, and a nudge may shift some people towards the desired behavior but not others. Trudel et al. (2015) found that an intervention to guide people towards a healthier food option had different results on whether they were dieters or non-dieters1 . De Ridder et al. ( 2022) illustrated this heterogeneity with the concept of nudgeability. The authors discuss three conditions that can explain distortions on people's nudgeabitility: 1) whether people are aware of the presence or purpose of the nudge, 2) people's preexisting preferences for a specific behavior, as well as their personal goals, intentions, and motivations and 3) the modus of thinking that is stimulated. In this paper, we focus on the second point of that definition.

This paper presents the extended results of previous studies (Rouillé, 2022). In an online experiment framework, we first assessed the personality traits of subjects using personality scales. Then, in a second session two weeks later, we asked them to perform a prosocial behavior: completing additional surveys related to environmental topics (without monetary incentives). Before making their decisions, subjects in the treatment groups faced a social norm nudge that provided information based on the behaviors of the previous subjects. The result of the previous papers showed that a norm based on the behavior of the most altruistic people ("Norm From The Top") generated a higher willingness to contribute to prosocial behavior compared to the control group. In contrast, the standard norm (average behavior) had no effect. Furthermore, since the subjects had the opportunity to leave after each survey without being committed to their proclamation, we found no consistency between willingness and actual behavior and no effect of the social nudges on the number of surveys actually completed. Here we explore the effect of personality traits on participants' nudgeability, according to several types of social norms, and on their consistency between the two decisions. Following [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF], we implemented psychometric scales to predict people's behaviors. Participants responded to psychometric scales assessing their degree of altruism, conformity, and self-efficacy regarding several themes (including one scale on the environment). We then analyze the results of the scales and investigate the relationship with the behaviors adopted by the subjects.

This paper addresses whether social norm nudges enable people to develop the willingness to act prosocially and undertake behaviors that align with their preferences.

The main contribution of the study is that subjects who do not receive a nudge first choose, on average, intended contributions according to their preferences, yet failed to contribute as much. Conversely, subjects who receive the Norm From The Top (NFTT) combined with the injunctive norm are able to adopt, on average, both a willingness to contribute and an actual contribution in line with their preferences, which demonstrates the relevance of this new social norm. Second, we find that, contrary to previous studies, participants who display a high degree of altruism do not select a higher contribution. By contrast, the results show a positive relationship between altruism and gaps between willingness and behavior. Finally, as we expected, the results demonstrate a positive impact of self-efficacy to reduce these gaps. This paper contributes to understanding individuals' nudgeability through their personalities. In addition, we bring insights into the relevance of personalizing nudges according to people's personalities and whether people can alter their decision while performing the desirable behavior.

This paper is organized as follows: the next section provides an overview of the literature. The third section presents the design of the experiment. Hypotheses are detailed in the fourth section. The fifth section is devoted to the methods of the experiment, where we describe in this part how the recruitment of participants was conducted and what materials were used. The results of the experiment are presented in the sixth section. Finally, the conclusion and the general discussion are discussed in the seventh section.

Related Literature

Recent literature has investigated the characteristics impacting nudgeability. For instance, [START_REF] Mrkva | Do Nudges Reduce Disparities? Choice Architecture Compensates for Low Consumer Knowledge[END_REF] showed that people with lower SES (socioeconomic status)

and lower numeracy skills are more affected by nudges and therefore claimed that nudges can be a great instrument to reduce disparities between individuals. In another study, Costa and Kahn (2013) implemented nudges to reduce electricity consumption and found a higher likelihood of opting out of the nudge from political conservatives than liberals. Moreover, past behaviors have been documented as relevant factors influencing nudgeability (Theotokis and Manganari, 2015;Czajkowski et al., 2019). Indeed, when people already practice the nudged behavior, a nudge in the same direction has little impact and can even be redundant. Next to past behaviors, individuals' nudgeability is also determined by their preferences [START_REF] De Ridder | Nudgeability: Mapping Conditions of Susceptibility to Nudge Influence[END_REF]. For instance, Venema et al. ( 2019) implemented a nudge to guide people to a healthier size of a cup filled with soda and observed that individuals chose the size of the cup that matched their preference, regardless of the presence of a nudge. The level of nudgeability tends to increase when people have no clear preferences towards the behavior nudged (Venema et al., 2020). As discussed in the introduction, Trudel et al. (2015) found the same result with healthy food options. We might then expect a similar relationship between environmental consciousness and sensitivity to green nudges. Nonetheless, the literature documents mixed results. First, Taube and Vitter (2019) found that people with a high environmental attitude tend to be more receptive to green nudges. However, Mortensen et al. (2017) observed no effect between environmental orientation and nudgeability.

The objective of this paper was to predict the contributions of people towards prosocial behavior related to environmental issues, according to the nudge faced, using an altruism scale and a self-efficacy environment scale. Following [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF], we used personality scales to measure psychometric characteristics. In their study, the authors built a prosocial intention scale to predict individuals' willingness to adopt prosocial behavior: completing additional surveys without remuneration. They reported a significant correlation between altruism items and prosocial behavior. We implemented the same prosocial behavior here and assimilated these surveys to environmental issues.

Our framework differs from [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF] since subjects of the treatment groups received a nudge before choosing their contribution. In addition, contrary to Mortensen et al. (2017), our framework enables us to observe the impact of personality on nudgeability and the discrepancy between willingness and actual behaviors since participants were not compelled to complete the same number of surveys as they had announced previously.

The first purpose of this paper was to analyze the relationship between preferences related to prosocial behavior and this behavior, segmented according to the nudges. In contrast to [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF], we did not find that a high level of altruism increases the contribution to prosocial behavior. Our results suggest that altruism increases the gap between the surveys chosen (willingness to contribute) and the surveys filled out (actual contribution) by reducing the number of surveys filled out. Likewise, contrary to Mortensen et al. (2017), we observed a positive effect of high SE environment on both willingness and actual contributions when subjects faced the NFTT combined with the injunctive norm, while there was only an effect on the willingness without the nudge.

Besides preferences regarding the desirable behavior, the second purpose was to investigate the effect of self-efficacy on the efficacy of nudges. Self-efficacy is a concept introduced by [START_REF] Bandura | Self-efficacy: toward a unifying theory of behavioral change[END_REF] and refers to an individual's belief in their capacity to execute behaviors necessary to produce specific performance attainments. Self-efficacy has been identified in the literature as a mediator of the intention-action gap (Sniehotta et al., 2005). Therefore, it is relevant to study the impact of self-efficacy on potential gaps between the surveys chosen, and the surveys filled out. As far as we know, the relationship between self-efficacy and nudgeability has not been documented. However, researchers have been interested in self-control. [START_REF] Ein-Gar | Self-control and task timing shift self-efficacy and influence willingness to engage in effortful tasks[END_REF] differentiate between these two concepts: "While self-control refers to intentional regulated actions in an attempt to achieve future goals, self-efficacy refers to individuals' beliefs in their abilities to execute actions successfully."(p4). The authors then cited studies showing that the relationship between self-efficacy and self-control is significantly positive [START_REF] Luszczynska | General self-efficacy in various domains of human functioning: Evidence from five countries[END_REF][START_REF] Gottschling | Explaining the relationship between personality and coping with professional demands: where and why do optimism, self-regulation, and self-efficacy matter?[END_REF]. In this vein, Gilebaart et al. ( 2015) emphasized that people with high self-control tend to resolve self-control conflicts faster. In the nudge literature, [START_REF] Mohr | The influence of sex and self-control on the efficacy of nudges in lowering the energy content of food during a fast food order[END_REF] reported a slight positive effect of self-control in reducing the number of calories ordered. In our study, we found that high self-efficacy has a significant effect on bringing prosociality's willingness and behavior closer together, meaning that people with a high level of self-efficacy tended to complete an amount of surveys that was closer to what they had declared. Also, we measured participants' self-efficacy regarding exercise and weight management to obtain data on specific self-efficacy issues.

Since the nudges we implemented were based on social norms, the third purpose of the paper was to observe the role of conformity on nudgeability. Mortensen et al. (2017) found no relationship between the conformity scale and the fact of filling out additional surveys. The results of our study did not reveal an effect of conformity on nudgeability either, at least at the scale level. We propose that self-reported surveys are not suitable for capturing the degree of conformity of individuals.

Finally, we also conducted exploratory analyzes to investigate the relationships between risk/ambiguity aversion and the different measures of prosocial behavior: willingness, contribution, and the gap between the two decisions. Risk and ambiguity aversions were measured through incentivized games during the experiment.

Experimental design

The timeline of the experiment is summarized in Figure 1 below. For the experiment, subjects had to participate in the first session two weeks before running the session with lotteries and prosocial behavior. During this first session, we used psychometric scales to assess participants' personalities regarding altruism, conformity, and several types of self-efficacy. However, we did not exploit the part of the experiment involving personality scales as in the previous papers based on this experiment (Rouillé, 2022). The setup for the second part of the experiment was thus similar to that described in these papers. Participants ran a tedious task and played grids of lotteries. After lotteries and before drawing the results, we asked participants to fill out additional surveys at the end of the experiment without financial incentive.

Spacing out the measurement of prosocial willingness from prosocial behavior itself is relevant in our context. Indeed, we assumed that participants' decisions to act prosocially could be impacted if they had been interrogated about their prosocial intentions a few minutes before. Setting two weeks between the two parts of the experiment was done to remove any potential priming effect [START_REF] Cohn | Priming in economics[END_REF]. The psychometric scales are detailed in the subpart below.

3.1 Session 1: Personality scales

Altruism scale

Self-reported altruism has been used as a measure of prosocial behavioral intentions [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF]). Here we assessed participants' altruism to predict their decisions regarding prosocial behavior. Moreover, we observed whether the introduction of social norms nudges moderates the relation between self-reported altruism and attitude towards prosocial behavior. We used the adapted self-reported altruism scale [START_REF] Rushton | The altruistic personality and the Self-Report Altruism Scale[END_REF], which is composed of fourteen items. Each item describes an altruistic behavior, such as "Give money to charity." Participants indicated the frequency at which they would act if they met these situations on a 5-Point Likert scale from Never to More than often. We added two items correlated with prosocial behaviors in the literature: blood donation and volunteerism [START_REF] Ferguson | Costless and costly prosociality: Corre-spondence among personality traits, economic preferences, and realworld prosociality[END_REF].

Conformity scale

In their study, Mortensen et al. (2017) analyzed the effect of a conformity scale on the willingness to complete additional surveys, moderated by the addition of standard and trending norms. They did not find any significant impact. Here, we wanted to observe if people with high conformity scores tended to increase the adaptation of their behavior to the nudge they received (standard norm, NFTT, or combined with an injunctive norm). We used a fourteen-item scale to evaluate participants' conformity.

Seven items came from a scale set up by [START_REF] Gibbons | Individual differences in social comparison: Development and vali-dation of a measure of social comparison orientation[END_REF], five from [START_REF] Mehrabian | Basic temperament components of loneliness, shyness, and conformity[END_REF], and we added two items created for this study. Participants faced a statement, for instance, "I always like to know what others in a similar situation would do" and then indicated how much they agreed with the statement on a 5-Point Likert scale from I disagree strongly to I agree strongly. Four items of the scale were reversed.

Self-efficacy scales

In our experiment, participants must choose a contribution of additional surveys and then fill them out. However, they were allowed to complete a number of surveys different from the number they previously declared (for a detailed description, see the following section 3.2) to test the role of nudges as a bridge between intentions and actions (Momsen and Stoerk, 2014) through self-efficacy reinforcement. The literature has demonstrated that people fail to adopt an attitude (i.e., action) related to their intentions in some situations and that self-efficacy could mediate this gap (Sniehotta et al., 2005). We tested the influence of self-efficacy on the gap between the number of surveys chosen (intentions)

and the number of surveys completed (actions) and whether or not the impact of social norms nudges is modified according to individuals' self-efficacy.

We used a self-efficacy scale to measure the self-efficacy trait. This scale allows us to determine if, for instance, people with a low self-general efficacy score tend not to act as prosocially as they would intend. The scale is composed of four general items from a study by [START_REF] Chen | Validation of a new general self-efficacy scale[END_REF]. Participants chose the answer that corresponded to their confidence in succeeding for different behaviors on a 5-Point Likert scale from I disagree strongly to I agree strongly.

We also selected specific SE scales such as a self-efficacy scale related to eco-friendly behaviors (SE environment). SE environment corresponds to "the belief that individuals have in themselves that they have the ability and strength to take mitigation action" (Huang, 2016, p3). The literature has highlighted that pro-environmental behaviors tend to be plagued by gaps between intentions (or attitudes) and actions (Kollmuss and Agyeman, 2002). We used this scale to observe the role of SE environment scale on the decisions towards prosocial behavior. Moreover, we expected that the presence of nudges in the choice architecture might alter the role of this scale. This scale is comprised of four items (Van Zomeren et al., 2010;[START_REF] Jugert | Collective efficacy increases pro-environmental intentions through increasing personal efficacy[END_REF]. Participants indicated how confident they were in succeeding for different behaviors on a 10-Point Likert scale from I disagree strongly to I agree strongly.

We also tested the potential relations of self-efficacy scales regarding weight management and exercise. The weight management self-efficacy scale (SE WM) is comprised of four items from [START_REF] Clark | Self-efficacy in weight management[END_REF], and the exercise self-efficacy scale is comprised of four items from [START_REF] Resnick | The reliability and validity of the selfefficacy for walk-ing/exercise scale[END_REF]. Participants indicated how confident they were in succeeding for different behaviors on a 10-Point Likert scale from I disagree strongly to I agree strongly.

Session 2: lotteries and prosocial behavior

The second session of the experiment was composed of three parts. First, the participants managed a tedious task that allowed them to obtain a gain before the part with the lotteries. This tedious game was used in a study by Levy-Garboua et al. (2009).

This task avoids the "gambling with the house money" effect as discussed by Thaler and Johnson (1990) who stated that risk-seeking increases "in the presence of a prior gain" (Thaler and Johnson, 1990). Here, the tedious task involved some effort on the part of the participants to obtain the endowment used in the lotteries. Then they played lottery grids implying risk or ambiguity. The lotteries have been previously implemented by [START_REF] Holt | Risk Aversion and Incentive Effects[END_REF], Chakravarty and Roy (2009). Participants were asked to choose between two lotteries; one was riskier or more ambiguous than the other. For both risk and ambiguity, one grid involved gains, and the other involved losses, resulting in four grids total. Each grid was comprised of ten choices. Thus, the participants' risk or ambiguity aversions were assessed on a scale from 0 to 10, based on the number of times they chose the safe lottery2 . At the end of the session, we asked participants to fill out additional surveys for the end of the experiment without financial incentive. Participants were randomly allocated to a treatment that determined the social norm nudge received (or no nudge in the control group). Note that the subjects were not required to wait for other participants between each part of the study. In addition, since the experiment was online, they could not be influenced by other subjects leaving early or staying longer in the room. Following Mortensen et al. (2017), we implemented additional surveys as prosocial behavior.

Participants were informed that these surveys concerned environmental topics and that we would use the data in another study. The participants had to choose the number of surveys they desired to fill out (between 0 and 8). Each survey comprises eight questions, and participants were informed that a survey requires nearly one minute to complete.

However, participants were not committed to the number of surveys they had chosen once they started to complete the surveys. Indeed, they could fill out more or fewer surveys than planned: by either clicking on a button "I continue" or clicking on "I stop answering" at the end of each survey. Participants were reminded of their commitment at the end of each survey. 3 Thus, while the nudges influenced willingness to contribute (except for Group 1), the choice architecture influenced the completion of the questionnaires.

Treatments

The study has four treatments. The first treatment corresponds to our control group, where participants received no feedback. Then, we used the data of this first group to build our three different feedback.

In the second treatment, participants were informed about the average behavior of their peers. This feedback is named the "standard norm" since it is the usual way to implement social norm nudging in the literature.

In the last two treatments, the feedback focuses on the most significant contributors of the population, i.e., the Norm From The Top. Thus, participants assigned to the third treatment received the average number of surveys filled out by the participants, among the participants who filled out the highest number of questionnaires.

The feedback of the fourth treatment is made up of the NFTT with an injunctive norm dimension. The highest contributors are now called "the most dedicated participants."

Therefore, this feedback combines a descriptive norm (i.e., what the others do) and an injunctive norm (i.e., what is socially approved).

Hypotheses

This section discusses the hypotheses addressing the relationship between personality scales and prosocial behavior through the impact of social norm nudges. First, we expected to find a positive relationship between the score on the altruism scale and the contribution to prosocial behavior, both on the willingness and actual contribution. The literature has demonstrated this effect [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF].

H1: Participants with a high degree of altruism tend to select more additional surveys and tend to fill out more of them.

The second hypothesis concerns the SE environment scale and prosocial behavior. Since participants were informed that the additional surveys are related to environmental topics, or she could stop. If the participant completed two surveys, they received the following message: "Your 2 surveys are over. Do you agree to fill out another survey ?".

we expected that self-efficacy towards the environment would be positively correlated to both prosocial behaviors decisions. Despite the fact that the items are used in other studies, the relation between SE environment and behaviors does not seem to have been investigated in the literature. The second hypothesis is as follows:

H2: Participants who obtained a higher score on the SE environment scale tend to contribute more to the additional surveys.

As participants had the opportunity to leave after each survey, we assumed that some would exhibit a gap between the number of surveys they had chosen and the number of surveys they finally completed. The literature argues that self-efficacy could mediate the intention-action gap. Thus we expected to find a negative relationship between the score on the general SE scale and the gap between the surveys chosen and filled out.

H3: Participants with high self-efficacy are less likely to leave the experiment without filling out the number of surveys to which they are committed.

The last hypothesis is related to conformity. We expected people who obtained a high score on the conformity scale would be more sensitive to the behaviors of their peers and, therefore, would choose a contribution close to the feedback they received.

H4:

Participants who obtain a high score on the conformity scale are more likely to adjust their contributions towards the feedback they have received.

Methods

Participants

We recruited 203 participants from Cirano (Montreal, Quebec). Cirano is an interuniversity center, multidisciplinary and intersectoral. 4 The center allowed us to diffuse recruitment messages to their base of respondents. We first randomly sent the message to 25% of the base to recruit the respondents of the first treatment since the We also observed that altruism is positively correlated with all the scales involving self-efficacy. The highest correlation is found with the SE environment. This pattern is more surprising since there has been no consensus in the literature: Abraham and Kiran Babu (2021) found no correlation between GES and altruism in a sample of Indian people. By contrast, [START_REF] Song | An exploratory study of teachers' subjective wellbeing: understanding the links between teachers' income satisfaction, altruism, self-efficacy and work satisfaction[END_REF] observed a positive correlation among Chinese teachers. Another observation is the negative correlations between the conformity scale with the self-efficacy and SE Weight scales and the age and gender variables. The negative relationship between age and conformity is in line with the literature [START_REF] Pasupathi | Age Differences in Response to Conformity Pressure for Emotional and Nonemotional Material[END_REF].

However, to our knowledge, the relation of conformity with self-efficacy has not been investigated in other studies.

The literature reveals mixed findings about women being more conformist than men.

While this result is in line with the results of [START_REF] Gibbons | Individual differences in social comparison: Development and vali-dation of a measure of social comparison orientation[END_REF], who tested the scale on student samples, it differs from a study by [START_REF] Schneider | Individual differences in social comparison and its consequences for life satisfaction: Introducing a short scale of the Iowa-Netherlands Comparison Orientation Measure[END_REF]. In their study, the authors implemented the same scale on a sample representing the German population and found a tendency for men to obtain higher scores than women.

The table also reports that age is positively correlated with the SE environment and that education is positively correlated with weight management SE.

Surveys chosen and surveys filled out

Before investigating the role of personality on nudgeability, the general results of the study were synthesized in Figure 2. Then, we built ordered logit models to measure the relationships between psychometric scales and the number of surveys chosen/filled out9 . Thus, in both models, the dependent variable is discrete, with values between 0 and 8, corresponding to the number of surveys chosen/filled out. In the first model, the dependent variable is Surveys chosen. The independent variables are the personality scales, age, gender, and level of education 10 . The equation of the model is:

P (S) = F(α + β 1 Altruism i + β 2 Conf ormity i + β 3 Self Ef f icacy i + β 4 SE Environment i + β 5 SE Exercise i + β 6 SE W M i + β 7 Age i + β 8 Gender i + β 9 Education i + i ).
(1)

In the second model, the dependent variable is Surveys filled out. The independent variables are the same as in the first model. Table 2 presents the results of the ordered logit regression, including all treatments. Table 3 indicates the results of the ordered logit regression for every treatment. 

Altruism

The ordered logit regression, including all treatments, shows no significant effect of altruism on surveys chosen (B=0.089 , SE=0.268, p=0.741) nor on surveys filled out SE=0.267,p=0.291). Contrary to [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF], the results do not detect self-reported altruism as a predictor of prosocial behavior. By contrast, we see in Table 3 that altruism tends to negatively affect the number of surveys filled out in the control group SE=0.657,p=0.067). Thus, subjects who did not receive a nudge and declared themselves altruistic tended to fill out fewer surveys. Hypothesis 1 is not validated.

Environmental self-efficacy

We see a positive and significant effect of the SE environment on the number of surveys chosen by participants regardless of the treatments (B=0.265, SE=0.083, p=0.001). On the other hand, there is no significant effect of SE environment on surveys filled out (B=0.097, SE=0.087, p=0.267), which indicates that the effect of the scale on the willingness to complete surveys is not consistent with the non-effect on actual contributions. We then examined 

General self-efficacy

Although the hypothesis dedicated to general self-efficacy is related to the gap between willingness and actions, observing its relationships with the absolute values of the surveys is also relevant. First, Table 2 shows that there is no significant effect of General SE on surveys chosen or filled out for all treatments. Additionally, we only observed a negative effect of General SE on the number of surveys chosen in Treatment 2 (B=-1.095, SE=0.617, p=0. 076), yet no consistency of the effect was found on the number of surveys filled out (B=0.238, SE=0.554, p=0.667)11 .

Conformity

Table 3 indicates that conformity has a negative effect on the number of surveys chosen in Treatment 4 (B=-1.660, SE=0.991, p=0.094), which is also observed on the number of surveys filled out (B=-2.650, SE=1. 038, p=0.011). This effect on surveys filled out is significant regardless of the treatments SE=0.353,p=0.085). In addition, conformity has a slight negative effect on the number of surveys chosen in Treatment 2 (B=-1.427, SE=0.806, p=0.077).

As Hypothesis 4 states, we expected that conformity would be correlated to contributions towards others' contributions. Consequently, interpreting the results depends on the feedback provided in each treatment. To test this hypothesis, we performed logit regressions with a dummy variable that has a value of 1 when the number of surveys is equal to the feedback received and a value of 0 for other numbers of surveys12 . We saw a negative and non-significant effect of conformity on choosing exactly four surveys in Treatment 2. This result is consistent with Table 2 yet contrasts with our expectations.

Similarly, we found no significant effects of conformity on choosing exactly seven surveys in Treatments 3 and 4, yet the coefficients are opposite for those two treatments. Moreover, conformity does not affect filling out exactly eight surveys in T3 and T4. According to these results, participants with a high score at the self-reported scale did not adjust their contributions towards the feedback received. Thus, Hypothesis 4 is not validated.

Nonetheless, the results in Tables 2 and3 indicate a negative impact of conformity on completing surveys, especially for participants exposed to the NFTT combined with the injunctive norm.

Finally, the model reports that women tend to fill out more surveys in Treatment 4 (B=2.037, SE=.786, p=0.010), whereas there is no gender effect for the other treatments. 

Gap between surveys chosen and filled out

This subpart is dedicated to analyzing the impact of personality scales on gaps between two decisions: the number of surveys chosen and filled out by participants. The gaps vary from -7 to 7. First, we looked at the gaps in all treatments. We also decomposed the analysis per treatment. Then, the gaps were separated into two categories based on positive or negative gaps. A positive gap means that a participant had chosen a number of surveys greater or equal to the number of surveys they filled out. The variable Positive survey gaps corresponds to the difference between surveys chosen, and surveys filled out and included only the values ≥ 0. Conversely, a negative gap means that a participant had chosen a number of surveys equal to or less than the surveys they filled out. The variable Negative survey gaps corresponds to the difference between surveys filled out and surveys chosen and included only the values ≥ 0. Consequently, both variables contain fewer observations than the total number of observations. Positive survey gaps is comprised of 168 observations while Negative survey gaps is comprised of 141 observations. For these two variables, the gaps vary from 0 to 7. As in section 6.2, we built ordered logit models to investigate the relationships between psychometric scales and the positive/negative gaps between surveys chosen and filled out. Except for the dependent variable, the equations of the models are similar to Equation (1). The tables below report the results: Table 4a indicates the results of the gaps for all treatments, Table 4b shows the results decomposed per treatment, and 

General self-efficacy

In Table 4a, the logit regression shows a negative effect of the General SE on the gap between surveys chosen and surveys filled out SE=0.272,p=0.031). This negative effect was also found on positive gaps SE=0.316,p=0.054). This result indicates that a high self-efficacy scale score reduces participants' propensity to leave the experiment before completing the surveys they have chosen. Hypothesis 3 is therefore validated. This negative effect of self-efficacy is global and not observed for a particular treatment. We also observed that General SE does not affect negative gaps (B=.139,SE=0.447,p=0.755). positively correlated. This result seems non-intuitive and differs from previous literature.

For example, several studies showed no correlation between risk and ambiguity attitudes (Di [START_REF] Mauro | Attitudes to risk and attitudes to uncertainty: experimental evidence[END_REF]Chapman et al., 2019), and Chakravarty and Roy (2009) reported a positive relationship between risk and ambiguity aversions on gains, yet no relationship on aversions in losses.

Regarding the relationships with personality traits, the correlation matrix indicates that women of the experiment tended to be more risk averse over losses, which is in line the literature supporting that men are less risk averse than women [START_REF] Hartog | Linking measured risk aversion to individual characteristics[END_REF][START_REF] Borghans | Gender differences in risk aversion and ambiguity aversion[END_REF] We also saw no significant relationship between altruism and risk aversion in gains. In their paper, Chapman et al. (2019) argued that there is no correlation between risk aversion and altruism. So while the authors measured altruism as the donations made by participants in a dictator game, recall that our measurement of altruism is based on the self-reported scale from [START_REF] Rushton | The altruistic personality and the Self-Report Altruism Scale[END_REF]. In the same vein, Meissner et al. (2022) found no relation between risk aversion and a variable they called "benevolence", which seems quite close to altruism. Similarly, the correlation coefficients between risk aversion and age are not significant, not confirming the relationship proposed by Meissner et al. (2022). In addition, our results are similar to Meissner et al. (2022), who reported no correlation between education and risk aversion. Table 6 also reports a positive correlations between risk aversion over losses and SE exercise, which does not seem to have been explored until now.

Risk/Ambiguity aversion and prosocial behavior

In this subpart, we explored the potential impact of participants' risk/ambiguity aversion on their contribution to prosocial behavior, either the willingness (surveys chosen), the actual contributions (surveys filled out), or the gaps between the two decisions. The method used is ordered logit models, as in subparts 6.2 and 6.3. Variables of risk aversion (gain), risk aversion (loss), ambiguity aversion (gain), and ambiguity aversion (loss) were added to the previous models. Thus, the equation for the models is:

P (S) = F(α + β 1 Altruism i + β 2 Conf ormity i + β 3 Self Ef f icacy i + β 4 SE Environment i + β 5 SE Exercise i + β 6 SE W M i + β 7 RAG i + β 8 RAL i + β 9 AAG i + β 10 AAL i β 11 Age i + β 12 Gender i + β 13 Education i + i ).
(2)

The patterns we found are summarized, without the variables previously analyzed, in 

Inconsistent risk/ambiguity aversion and prosocial behavior

Risk and ambiguity aversions of the participants are assessed based on the number of times they chose the safe option. Participants had ten choices, and the risk/ambiguity increased progressively from the first to the tenth choice. Thus, people holding consistent preferences switched at most once from risky/ambiguous lotteries to safe ones. In contrast, some of the people displaying inconsistent risk preferences have been reported to switch several times [START_REF] Charness | Experimental methods: Eliciting risk preferences[END_REF]. For instance, in an experiment run in Rwanda, [START_REF] Jacobson | Learning from mistakes: What do inconsistent choices over risk tell us[END_REF] observed that 55% of the participants made inconsistent choices.

In our sample, 37% of the participants had inconsistent preferences, at least in one of the four measures. For every risk/ambiguity aversion, we set a dummy variable equal to 0 when the preferences were consistent and that was equal to 1 when the preferences were inconsistent.

Using a matrix correlation, we looked for relationships between personality scales and inconsistent preferences 14 . Table 11 reports that the inconsistent preferences have strong positive correlations with each other. We also observed that inconsistent risk aversion over gains (IRAG) is close to be negatively correlated to education (p=0.066). Further research would be needed to investigate whether people with more education tend to be less inconsistent regarding risk and ambiguity.

In this last subpart, we investigated whether inconsistent preferences towards risk or ambiguity are linked to prosocial behavior, either through the willingness to contribute, the actual contributions, or the gaps between the two. To the best of our knowledge, no study has investigated the interaction between inconsistent preferences and prosocial behaviors. We continued to use ordered logit models and replaced elicited variables of risk and ambiguity with variables measuring inconsistency in decisions on risk/ambiguity over gain/losses. The equation for the models is:

P (S) = F(α + β 1 Altruism i + β 2 Conf ormity i + β 3 Self Ef f icacy i + β 4 SE Environment i + β 5 SE Exercise i + β 6 SE W M i + β 7 IRAG i + β 8 IRAL i + β 9 IAAG i + β 10 IAAL i β 11 Age i + β 12 Gender i + β 13 Education i + i ) . ( 3 
)
Findings are summarized in Since these results are exploratory, it is difficult to interpret their significance. In this experiment, inconsistent preferences seem to impact the lack of consistency between willingness and actual behavior (especially IRAG). Further research should be conducted to identify a clear channel of influence.

Discussion

The first hypothesis (H1) was related to a potential positive relationship of the selfreported altruism scale on prosocial behavior. As we saw, this hypothesis was not found in the results. However, we observed that altruism could actually reduce contributions to prosocial behavior and thus increase the gap between willingness and actual behavior in some cases (control group). Specifically for non-nudged participants who reported a higher degree of altruism, they tended to overestimate their contribution to prosocial behavior in our setting. By acting as a reference point, nudges may alleviate this overestimation for participants who reported themselves as altruistic. These results contradict a previous study whose experimental design was quite similar [START_REF] Baumsteiger | Measuring prosociality: The development of a prosocial behavioral intentions scale[END_REF]. However, in their study, the authors asked participants to self-report their altruism degree just before soliciting them for a prosocial task. We assume that eliciting their altruism sensitivity could make people feel obliged to act in a prosocial way (priming effect). Our framework avoided this issue since participants responded to the personality scales two weeks before being confronted with a prosocial decision.

Besides altruism, since participants were informed that the surveys are related to environmental topics, we expected a positive effect of SE environment on prosocial behavior.

The results indicate that, regardless of treatments, participants with a high score in SE Environment were likely to choose more surveys. This effect is driven by participants in the control group and participants in the group with the NFTT + injunctive norm (T4).

By contrast, SE environment positively affects "actual" contributions, i.e., the number of surveys filled out, only when participants received the combinations of norms in T4. The control group was the only group in which participants with a high SE environment score had a gap between willingness and behavior towards prosocial behavior. Thus, Hypothesis 2 is fully validated in T4 and partially validated for other treatments (i.e., not the control group). We interpret this to mean that our nudge allows people with high SE environment to align their behavior consistent with their willingness. In contrast, it is not the case when people do not receive any nudge. Combining the NFTT and the injunctive norm tends to bridge the discrepancy between willingness and actual behavior for participants with a high SE environment score.

The third main result is the relationship between the scores on the self-efficacy scale and the gap between the surveys chosen and completed. We found that, for all aggregated observations, participants with high self-efficacy stopped completing surveys without filling out the surveys they had chosen less often. This result validates Hypothesis 3. Thus, implementing a nudge that aims to boost individuals' self-efficacy could incite them to adopt long-run desirable behaviors.

The last hypothesis was related to conformity. We expected that participants who obtained a high score on the conformity scale would be more likely to adjust their contributions to the contributions of others. We did not find such a relationship in the results. Hypothesis 4 is thus not validated. Since Mortensen et al. (2017) These findings, summarized in Table 9, strengthen the idea that nudgeability depends on personality traits and people's preexisting preferences. In other words, people have different reactions to the same nudge. This study also illustrates that individuals act differently after being nudged and while engaging prosocial behavior. As discussed in Rouillé (2022), participants in the NFTT groups had more significant gaps between the number of surveys they chose and the number they completed, probably because their willingness to contribute was higher than their preferences towards the task. In addition, this paper shows that the degree of self-efficacy plays a role in those gaps. These insights confirm that a one-size-fits-all approach may not be suitable for implementing a nudge policy.

Apart from the hypotheses, we observed exploratory patterns of personality traits, such that women tended to complete more surveys than men when exposed to the NFTT combined with the injunctive norm (T4). Also, the results indicate that age tended to reduce positive gaps between willingness and actual behaviors in the control group.

In addition, we noticed the negative effect of SE exercise on the gaps between the two decisions for subjects exposed to the NFTT (T3 and T4) and the positive impact of SE weight management on such gaps in T3. Finally, we analyzed the impact of risk/ambiguity aversion and inconsistent preferences on prosocial behavior. For instance, one of the most significant findings is the effect of ambiguity aversion (over losses) on increasing both the number of surveys chosen and the number of surveys filled out. We also observed that ambiguity aversion (over gains) tends to increase both positive and negative gaps between the two decisions. Additionally, inconsistent preferences regarding risk or ambiguity might be linked to inconsistency between willingness and behavior. We found preliminary patterns involving mostly inconsistent risk aversions (over losses) in that sense. Further research should be done in that direction.

Conclusion

This paper analyzed the extended results of the experiment discussed in Rouillé (2022).

This experiment involved prosocial behavior -filling out surveys without monetary incentives -and implementing different social norms that act as nudges. We measured both participants' willingness to contribute and their actual contribution to prosocial behavior. The article explored the impact of several personality traits on willingness to contribute and actual contributions to prosocial behavior. We also studied whether these impacts are altered according to whether participants are nudged.

The results of the paper show that, notably through its influence on nudgeability, the personality traits shape participants' willingness to act prosocially. This insight supports that a one-size-fits-all approach to implementing a nudge tends to be suboptimal, and tailoring nudges based on individual traits seems an alternative and promising approach (Warberg et al., 2019;Peer et al., 2020). Czajkowski et al. (2019) stated, "This suggests that if responses to a nudge depend on an easy-to-observe characteristic of households or individuals, then there is a case for targeting the provision of social norm information to identified sub-sets of households." (p15). In the case of social norm nudging, different norms can thus be implemented according to the personality traits of the people.

Following the results of the paper, a norm inducing a greater reference point for people with a high sensitivity related to the behavior targeted -here the environment -would allow for avoiding a boomerang effect for individuals willing to adopt high contributions.

In addition, a nudge such as the Norm From The Top combined with the injunctive norm, tends to bridge the discrepancy between willingness and actual behavior for individuals concerned about environmental issues. In contrast, a lesser reference point for people with lower preferences towards environmental issues could enable them to select a contribution appropriate to that preference rather than being discouraged and not contributing at all.

A second insight of this paper is the role of self-efficacy in the willingness-behavior gap.

Individuals with a lower degree of self-efficacy were more prone to leave the experiment before they reached the contribution declared. For people with low self-efficacy, tailored nudges to strengthen this self-efficacy could help them align their behavior with their willingness. Reinforcing the saliency of people's objectives while performing the behavior might help them maintain their commitment to this objective.

However, we did not find any self-reported personality trait that explains some individuals' willingness to adjust their contribution to the received social norm, not even from the conformity scale, which has also been reported in the literature. Therefore, another type of measurement would be helpful to have information about people's tendency to conform (see Section 7). Finally, the study reported on some exploratory results, including the impact of SE exercise, SE weight management, and risk/ambiguity aversions on prosocial willingness and behaviors. These results need further research to improve the understanding of these personality traits and extend the possibilities of nudge tailoring.

Therefore, this paper contributes to the nudge literature by stressing the relevance of nudgeability to efficiently implement behavioral tools. On the basis of our findings, we suggest adopting a tailored approach for nudges whenever possible.

The potential difficulty of gathering personalized data is a concern for the tailoring nudge approach. Self-reported personality scales can be biased [START_REF] Rosenman | Measuring bias in self-reported data[END_REF] and are difficult to implement in the real world. In a recent paper, [START_REF] Qu | Your Behaviors Reveal What You Need: A Practical Scheme Based on User Behaviors for Personalized Security Nudges[END_REF] discussed that personalized security nudges were more efficient when based on users' past behaviors rather than psychological scales. However, collecting data about user behaviors can be arduous for many behaviors. Ethical issues should be also considered in the case of specific data collection to implement a nudge policy (Blumenthal-Barby and Burroughs, 2012). One alternative that could mitigate this concern is the boost strategy. Contrary to nudges, boosts aim to improve an individual decision "by enriching his or her repertoire of skills and decision tools and/or by restructuring the environment such that existing skills and tools can be more effectively applied." (Gr üne-Yanoff and Hertwig, 2016, p4) For instance, boosts can be an accompaniment to setting personalized goals and improving a person's knowledge regarding a specific behavior (Lazaric and Toumi, 2021). Thus, the boost approach is a personalisable method able to adapt its intervention according to the people's personalities.

Finally, this paper investigated the role of personality traits on nudgeability regarding social norm nudges. It would be interesting to study whether the impact of personality on nudgeability differs according to the type of nudge faced. In particular, whether the effect of nudges based on a debiasing approach depends more on the personality traits than those using a rebiasing approach [START_REF] Larrick | Debiasing. Blackwell Handbook of Judgment and Decision Making[END_REF]. Such an investigation would be important to improve the understanding of nudgeability, thus enabling policymakers to implement public policies more efficiently based on behavioral sciences.
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This study examines the effectiveness of several norms on the contributions to prosocial behavior using simulations. Following the recent literature on norm-based nudging modeling (Janssen, 2011;[START_REF] Ceschi | Testing a norm-based policy for waste management: An agent-based modeling simulation on nudging recycling behavior[END_REF], an agent-based model methodology is proposed for analyzing whether a new norm mechanism, the "Norm From The Top" (called NFTT), can solve the boomerang effect issue and thus extend the range of possibilities for implementing social norms. The model simulations explain how, according to algorithms, the NFTT removes the boomerang effect when combined with a second norm, i.e., the injunctive norm (the norms are defined in Section 2). The model rationalizes the results of the experiment from Rouillé (2022) and compares theoretical and empirical results.

Additionally, the model can be generalized to measure the effectiveness of social norms nudges in other frameworks.

The model presented in this study conceptualizes the mechanisms produced by the diffusion of a social norm nudge in a population and demonstrates several points. First, the results confirm the superiority of the NFTT over standard norms. By creating a higher reference point, which concedes a smaller boomerang effect, this new norm encourages more people to improve their contribution. Second, the model sheds light on the relevance of the injunctive norm to delete the boomerang effect. The size of the boomerang effect depends on the value of the norm. The higher the value of the NFTT value, which induces a smaller boomerang effect, tends to reduce the need for combining the descriptive with the injunctive norm.

Previous literature has incorporated social norm policies in theoretical models (Benabou and Tirole, 2006;2012;[START_REF] Ouvrard | Environmental regulation through nudges. Incentives and environmental policies : From theory to empirical novelties[END_REF]. This model proposes a method conveniently adaptable for assessing the theoretical effect of different social norm nudges on desirable behaviors according to their current average and distribution. This method should help policymakers wishing to implement social norms select the most appropriate nudge.

This paper is organized as follows: in the next section, we define the types of social norm nudges and detail the original experimental setting. The model's method and material are discussed in the third section. The analysis of the simulations is presented in section four, while the model results are compared with those of the experiment in the fifth section. Then, we report the simulations of the model for a fictive case to show how the model can be generalized to all norm-based nudge projects in the sixth session. Finally, the conclusion and the general discussion are discussed in the seventh and eighth sections.

Experimental design

As mentioned in the previous section, the model developed in this paper is based on the experiment presented in Rouillé (2022). This experiment tested the impact of several social norms on the willingness to act pro-socially. Two types of norms can be used for a social norm nudge. First, the descriptive norm informs individuals about how others behave in a given situation. Descriptive norm is related to empirical expectation (Bicchieri, 2016). In the case of energy consumption, a descriptive norm reveals the average electricity consumption in the neighborhood [START_REF] Allcott | Social Norms and Energy Conservation[END_REF][START_REF] Allcott | The Short-Run and Long-Run Effects of Behavioral Interventions: Experimental Evidence from Energy Conservation[END_REF]. As discussed earlier, when a sufficient part of the population does not yet adopt the desired behavior or if the average behavior is low, a descriptive norm might generate a boomerang effect (Schultz et al., 2007;Richter et al., 2018). Thus, the risk of a boomerang effect tends to limit the use of social norms to behaviors already practiced by most people.

This experiment compared the effect of the "standard" descriptive norm versus a new descriptive norm mechanism named called NFTT. Contrary to the standard descriptive norm, the NFTT focuses on a subpart of the population, the top contributors (to prosocial behavior). Therefore, the feedback provided by this norm is higher than the average behavior. The purpose of the NFTT is to reduce the boomerang effect by creating a higher reference point than the standard norm.

Second, the injunctive norm provides information about the socially approved behavior for a situation [START_REF] Rivis | Social influences and the theory of planned behaviour: Evidence for a direct relationship between prototypes and young people's exercise behaviour[END_REF]. Injunctive norm is related to normative expectation. The literature has shown that combining descriptive and injunctive norms could deconstruct a potential boomerang effect generated by the descriptive norm alone (Schultz et al., 2007;Ryoo and Kim, 2021). In Rouillé (2022), the injunctive norm qualifies top contributors as "the most dedicated," making the behavior approved socially.

Therefore, the experiment also tested the combination of the descriptive NFTT and the injunctive norm and observed whether it could solve the boomerang effect issue in addition to creating a higher reference point.

The author chose a time donation task as prosocial behavior in the experimental project. According to [START_REF] Aronson | Social psychology, 5th edn[END_REF] and Eisenberg et al. (2007)" prosocial behavior represents voluntary behavior intended to benefit other individuals or even the society as a whole, comprising actions such as helping, volunteering, donating or sharing." The subjects of the experiment were asked about their willingness to complete additional surveys to help the experimenter without remuneration. Subjects were informed that the responses would benefit another research project, highlighting the task's prosociality. In addition, the surveys were related to environmental topics, also resulting in pro-environmental behavior. As noted in the literature, "Pro-environmental behavior can be defined as all possible actions aimed at avoiding harm to and/or safeguarding the environment, either performed in public (e.g., participation in environmental movements)

or private domains" (Balundé et al., 2019, p2). Subjects had to choose a number of surveys from 0 to 8 and started to complete them. In treatment groups, the norms informed the participants about the number of surveys completed by other participants, according to the type of norm.

Model

The model is set based on theoretical assumptions from the literature. The agents maximize their contribution to prosocial behavior, a it , which corresponds to a number of surveys from 0 to 8. a it is heterogeneously distributed among the population and can be interpreted as the intrinsic motivation to contribute introduced by [START_REF] Bénabou | Incentives and Prosocial Behavior[END_REF] 1 . The number of surveys is determined by a it such that when x < a it < x+1, the number of surveys = x. We consider a population of 300 agents divided into four groups of 75 agents2 . The utility function is adjusted according to the different groups. For the agents in the control group who have no information about others' contributions, the utility function is:

U (a i1 ) = a i - βa 2 i 2 -ca i , (1) 
where a i1 is a measure of the contribution to prosocial behavior, i.e., the number of surveys.

β is the disutility decreasing the marginal utility of completing surveys. The marginal satisfaction of acting prosocially, obtained by completing surveys, decreases over the number of surveys. c, with c ≥ 0, is the cost and can be interpreted as the effort required to complete surveys. The FOC is computed w.r.t a i :

a i1 = 1 -c β , (2) 
the contribution a i1 is lower when c and/or β increase.

Then, the role of social norms is introduced in the model for treatment groups. Many studies showed that when people can observe their peers' behaviors, they tend to adapt their choices to them (Goldstein et al., 2008;Costa and Kahn, 2013). There can be several reasons for that. For instance, people can use the behavior of others as a reference point when their preferences are uncertain (Venema et al., 2020). Additionally, people may want to mimic others' behaviors to be socially integrated. We assume that people have a conformity concern θ i and want to minimize the distance between their intrinsic contribution (a i1 ) and the contributions of their peers (η). This conformity concern tends to increase the contribution for agents with low a i1 but also to decrease the contribution for agents with a i1 greater than the norm, which generates the boomerang effect mentioned earlier. Note that all the norms are endogenous to the model. Just after the agents of the control group choose their contributions, the model computes the norms based on their actions and integrates them into the utility functions of the agents in the norm groups.

Also, the norms are rounded down to the nearest unit, as was done in the experiment. This allows us to send a clear message and avoids providing an overestimation of the behavior of others. Agents of the second group are informed about the average contribution η, such that η = ā. Therefore, the utility function became:

U (a i2 ) = a i - βa 2 i 2 -ca i - θ i (a i -η) 2 2 . ( 3 
)
In line with the literature [START_REF] My | Nudge and tax in an environmental public goods experiment: Does environmental sensitivity matter?[END_REF][START_REF] Ouvrard | Environmental regulation through nudges. Incentives and environmental policies : From theory to empirical novelties[END_REF], the reaction to the nudge takes the form of a moral cost function depending on the distance between the intrinsic contribution and the contribution announced. However, in this model, the announcement does not correspond to the optimal contribution level but to the average contribution level. The conformity concern of individuals moderates the impact of this distance.

The FOC is computed w.r.t a i :

a i2 = πa i1 + (1 -π)η , (4) 
with

π = β β + θ ,
and

1 -π = θ β + θ .
The FOC reveals a trade-off between choosing a contribution close to its initial contribution a i1 and reducing the distance with the average contribution η, which depends on π. π is the weight put by the agents on their intrinsic preference, whereas 1π is the weight put on the norm they receive.

In the third group, agents receive the NFTT η * . This norm is the average of the greatest contributors involving a different reference group of agents. In line with the experiment, the greatest contributors are the 50%3 agents who contribute the most4 . This norm tends to influence the contributions towards a point higher than the average, thus reducing the boomerang effect without removing it intrinsically.

U (a i3 ) = a i - βa 2 i 2 -ca i - θ i (a i -η * ) 2 2 . ( 5 
)
The FOC is computed w.r.t a i :

a i3 = πa i1 + (1 -π)η * . ( 6 
)
Agents of the third group face the same trade-off except that they put the weight (1π) on η * , the NFTT.

In the fourth group, agents receive the NFTT combined with an injunctive norm (IN). Adding the injunctive norm makes the behavior approved socially, which keeps influencing only the agents with an initial contribution lower than the norm and removes the boomerang effects, as demonstrated in the nudge literature (Schultz et al., 2007;Ryoo and Kim, 2021). The utility function of agents in the fourth group is an indicator function that is similar to the utility function of the third group when a i < η * , and returns to the utility function of the first group [Eq (1)] when a i ≥ η * :

U (a i4 ) = a i - βa 2 i 2 -ca i - θ i (a i -η * ) 2 2 , (7) [ (a i -η * < 0)] .
The FOC is computed w.r.t a i :

a i4 = πa i1 + (1 -π)η * , ( 8 
)
or

a i4 = a i1 , if a i -η * < 0 .
Agents of this group face the same trade-off as in the third group, except for the agents with an initial contribution (a i ) greater than the NFTT (η * ). When this is the case, the agents are not influenced by the norm, and they select the contribution corresponding to a i , which intrinsically deletes the boomerang effect issue. Thus, the fourth treatment increases the average contribution compared to the third treatment or at least equals it.

Graphic insights

The graphs in Figure 1 

Estimation

The parameters of the model were estimated with a maximum likelihood estimation (MLE). 6 . In their paper, Rand and Rust (2011) stressed that the inputs of ABM should be calibrated based on actual data to correspond to the real world. Using ML for model estimation has been recommended in the literature [START_REF] Andersen | Behavioral econometrics for psychologists[END_REF]. For instance, researchers seeking to estimate risk preferences based on experimental data used MLE [START_REF] Galizzi | In sickness but not in wealth: field evidence on patients' risk preferences in the financial and health domain[END_REF][START_REF] Harrison | Risk Preferences, Time Preferences, and Smoking Behavior[END_REF]. The parameters of the model are estimated using the data of the experiment data from Rouillé (2022). Based on the observations of the variable Surveys chosen, the ML approach estimates the latent contributing preference parameter (a * ) by calculating the likelihood of choosing each possible number of surveys, given the treatments. In the program, we set the values of the norms received in the experiment by the participants of each group: four surveys for the standard norm, and seven surveys for NFTT. The removal of the boomerang effect allowed by the injunctive norm in Treatment 4 is considered by the estimation.

Table 1 presents maximum likelihood estimates from our experiments. The estimate of the preference to contribute (a * ) is 6.46, with σ a =6.35. The agents have an initial contribution a i1 with a value drawn from a normal law N with parameters (µ = 6.46 , σ 2 = 6.35). MLE also estimates π = 0.33. π is common to all agents, and setting different π for each individual would add a lot of complexity to the model estimation. Thus, for the sake of simplicity, a common π is estimated. Nevertheless, we could imagine an extension of the model where people have different π, which can be interpreted as different sensitivity to the norm and the initial contribution. The subjects put more weight on the norm they receive (1π = 0.67 ≈ 2/3) than on their preference to contribute (π= 0.33 ≈ 1/3). The values of these coefficients are justified by the fact that the task they are asked for (completing additional surveys) is new, and therefore the subjects may have quite uncertain preferences. The literature showed that people tend to be more responsive to a social norm when preferences are not certain (Venema et al., 2020).

The other parameters are not directly estimated. β and θ are not numerically computed, yet, we deduce from the estimation of π that β = 1 2 θ. The cost c is determined by the other parameters, and it varies between individuals according to a i17 . Finally, the ABM computes the values of η and η * endogenously for each simulation. . As predicted, the standard norm in T2 has no positive impact on the average contribution, even decreasing it 10 . The NFTT (T3) and the combination of norms (T4)

increase the contributions compared to the two other groups.

Figure 2 reports the distribution of the number of surveys chosen per agent and per treatment. The solid lines represent the simulated average number of participants for each contribution. The dashed lines report the number of participants in the 2.5% and 97.5% percentiles. These lines form the 95% credible values interval. We see a reduction of contribution to eight surveys in T2 and T3 compared to T1, which is interpreted as the boomerang effect. By contrast, the number of contributions to eight surveys does not diminish in T4. Adding the injunctive norm to the NFTT removes the boomerang effect in T4. The non-reduction in the eighth survey's contributions in T4 is replaced by a diminishing of seven surveys' contributions compared to T3. In T2, there is an accumulation at four and five surveys, which is logical since the feedback based on the average contribution in T1 is 4.41. This shift is illustrated by the mode of T2, corresponding to five surveys by contrast to the other groups. In T3, there is an accumulation at six and seven surveys, which is close to the average NFTT in the model (7.06). Finally, we see a reduction in non-contribution and low contributions generated by all norms, which is accentuated by the NFTT. Rand and Rust (2011) argued that ABM should be examined using statistical tests in their article. First, we compare the average contributions to observe the global impact of the nudges. For each simulation, we computed the average contributions for every treatment. Since each observation corresponds to the average contribution in a simulation, we reduce the sample to half the observations to conduct this analysis. Thus there are 400 simulations per treatment, which results in 1600 observations in the Average variable. Note that we obtain similar results with 400 observations (100 observations per group). Since the data are not normally distributed, we use non-parametric tests to analyze whether there are differences in contributions across treatments.

Table 3 shows the results of the Mann-Whitney U test on the differences in the average contributions. Since z score > 0 for H0: T1=T2, the control group has greater contributions than the standard norm. T1 and T2 have significantly lower averages than T3 and T4

(negative z scores), and T4 has significantly greater values than T3. Thus, the simulations of the NFTT groups show an increase in average contributions compared to the control group and the standard norm. In contrast, the simulations of the standard norm indicate no improvement in the average contribution and even a negative impact. The combination of NFTT and IN leads to a significant increase on average compared to NFTT alone. 

Simulations versus experimental results

In this part, we compare the outcomes obtained from the ABM with the experimental results11 to assess the validity of the model [START_REF] North | Managing Business Complexity: Discovering Strategic Solutions with Agent-Based Modeling and Simulation[END_REF]. Table 7 indicates the descriptive statistics, and Figure 4 shows the empirical distributions of contributions per treatment. Note that the treatments of the experiment are comprised of 50 observations on average. Hence, we cannot observe as many significant results between treatments as for the theoretical part.

First, the averages of the treatments are relatively close, which emphasizes the consistency of the model. By contrast to the simulations, there is no detrimental effect generated by the standard norm on the average contribution, only no effect. This difference between the results is corroborated in Figure 4 by a decrease of eight contributions in Treatment 2, which is less important than in the model. It seems that part of the subjects did not take the norm into consideration when choosing their number of surveys. Then, the differences between Treatment 3 and Treatment 4 are less clear. Indeed, we observe a larger average gap compared to the model, yet the difference is less striking when looking at the distributions. As discussed in Rouillé (2022), there is no boomerang effect observed in T3, contrary to the theoretical predictions. Also, when comparing the averages of T1 and T4, we notice that the relative difference in the model is very close to the difference in the data12 . Since the purpose of the NFTT is to extend the scope of social norms nudges to prosocial behaviors that are practiced by a minority of people (Rouillé, 2022), it is relevant to simulate its effectiveness if the contributions had been much lower. In this vein, we ran the simulations with a different distribution of a i , the initial contribution. Imagine, for instance, that each survey would require more time to complete. For this case, we set a i with a value drawn from a normal law N with parameters (µ = 2 , σ 2 = 6). Two other cases simulated using lower µ are reported in Appendix B. The results of this case are simulated the for two scenarios. First, a scenario with the NFTT still calculated from the 37 greatest contributors over the 75 agents of the control group. In the second scenario, the NFTT is calculated from the 25 greatest contributions (the first third of the population) to obtain a higher value for the norm. The descriptive statistics are reported in Table 8, and the distributions are displayed in Figure 5.

We observe an important decrease induced by the standard norm in this case. The boomerang effect is more significant when the average behavior is low since it leads to a lower reference point. On the other hand, Treatments 3 and 4 increase the average contributions in this model. The NFTT creates a higher reference point, reducing the proportion of negatively affected agents. However, Table 8 and Figure 5 reveal that the boomerang effect in Treatment 3 is more significant in this model than in the original model. This pattern is particularly true in Scenario 1. We interpret that the higher the value of the NFTT, the smaller the size of the boomerang effect. Therefore, these cases confirm that the relevance of the injunctive norm added to the NFTT depends on the norm value and, thus, on the contributions' distribution. In addition, Scenario 2 shows that a higher NFTT shifts the concentration of contributions to greater values, thus increasing the average contributions. Comparing these two scenarios also shows the relevance of NFTT flexibility. The number of agents taken into account for the norm can be set arbitrarily to maximize the efficiency of the NFTT 13 . The two cases detailed in Appendix B report the results when the contributions are even lower, with a majority of agents that do not contribute. Case 2 (µ = 1, σ 2 = 6) and 3 (µ = 0, σ 2 = 6) confirms the positive impact of the NFTT (alone and combined with the IN) both on the distributions, with a shift of the concentrations towards higher contributions, and on the average contribution. The distributions of Cases 2 and 3 reveal that when the preference to contribute a * implies low and even negative a i1 , the concentration of contributions induced by the norms is further away from the norm value. Moreover, comparing these different cases emphasizes that when the value of the NFTT increases, the improvement obtained by adding the IN tends to diminish. The less a behavior is practiced before implementing nudges, the smaller the absolute effect of NFTT + IN will be. However, the relative impact of the combinations of norms remains similar.

These fictive cases confirm the theoretical efficiency of the NFTT for promoting desirable behaviors practiced only by a minority of the population. These cases also illustrate the model's convenience in generalizing social norms efficiency assessment based on current behaviors. Treatment 4 2.1 3.9 7.7 11.7 14.4 13.2 6.6 3.3 11.9

Discussion

The simulations of the model shed light on the mechanisms affected by the social norm nudges. In particular, the model supports the superiority of the NFTT over the standard norm. As observed in the experimental data, the standard norm is not beneficial in the framework of the experiment analyzed in this paper. The model evaluates the relevance of adding the injunctive norm to the NFTT according to the boomerang effect size. The size of the boomerang effect depends on the average contribution for the standard norm and on the top contributors for the NFTT (which is more flexible). In addition, using the ABM method enables us to collect a large amount of data and thus identify the channels used by the different norms; the channels were identified by analyzing the distributions of the contributions. For instance, the non-efficiency of the standard norm is due to a major decrease in top contributors that is not compensated by an increase in medium contributions. By contrast, the NFTT increases medium and high contributions with a reference point located higher than the average. Thus, even alone, the NFTT is efficient compared to the control group, despite a smaller but still significant boomerang effect appearing beyond the norm's value. However, the combination between NFTT and IN (T4) sets a high reference point and prevents a boomerang effect, which justifies why this is the most efficient nudge in the case of this experiment.

Also, the theoretical results were compared with experimental results. The results are pretty close, confirming the consistency of the model. Nevertheless, some differences were observed in the distributions. In particular, it seems that in the experiment some subjects do not take the norm into account when choosing their contribution, whereas in the model the agents put all the same weight to the norm they observe. One solution could be to introduce heterogeneity in the conformity parameter. Another difference is the non-appearance of the boomerang effect in Treatment 3, contrary to the theoretical hypothesis. However, the gap in observations between the experiment and the simulations might justify these variations.

Finally, this method allows the simulation of fictive cases to assess the effect of the NFTT in different frameworks. Simulating the model with a lower preference for contributing highlights the relevance of the NFTT as a tool adapted for a larger scope of behaviors than current social norms. In addition, adapting the model to different cases demonstrates the potential of this method for modeling other prosocial or pro-environmental behaviors in which social norm nudges have been or will be implemented. In particular, this model can be used to predict the shapes of the distributions impulsed by social norm nudging. One could estimate the preferences for contributing using ML on current data (corresponding to the control group of our experiment)14 and use the estimation of this model for the conformity parameter15 .

Conclusion

This paper presents a model for measuring the impact of social norm nudges in promoting prosocial behaviors. The model is structured with a utility function and uses the agent-based model method to integrate social interactions and easily make simulations.

The model is built according to hypotheses from several studies in the nudge literature (Schultz et al., 2007;Goldstein et al., 2008;[START_REF] Allcott | Social Norms and Energy Conservation[END_REF]. The parameters of the model are estimated using experimental data and the ML approach, which strengthens the validity of the results. The model is then simulated to establish the theoretical results of the social norm nudges. The results indicate the superiority of the Norm From The Top over the standard norm. This new norm creates a higher reference point, which positively affects most agents compared to the standard norm. In addition, associating the NFTT with an injunctive norm improves the nudge efficiency accordingly to the size of the boomerang effect. Indeed, the simulations of the model based on a fictive case confirm the increasing need for the injunctive norm (to delete the boomerang effect) when the preference to contribute is low. Based on these results, the nudge combining the NFTT with the injunctive norm should encourage prosocial behaviors even when practiced by a minority of people. This tool extends the range of possibilities where social norm nudges might be implemented. Desirable behaviors still emerging could be encouraged through the implementation of the NFTT.

Beyond modeling the experiment from Rouillé (2022) and the impact of the treatments, the method detailed in this paper is generalizable to different frameworks. A straightforward method is provided, which conceptualizes the mechanisms triggered by social norm nudges. In particular, the model can be easily adapted for estimating the adoption of other prosocial or pro-environmental behaviors in different contexts in order to visualize the theoretical impacts of implementing such nudges16 and decide which norm is the more appropriate. Rationalizing the functioning of the social norm nudges will improve their understanding and help design better future policies.

This method can also be used to assess the effectiveness of other types of social norm nudges, such as dynamic norms (Sparkman and Waltman, 2017). Creating a common method for assessing the effectiveness of social norm nudges in different settings could reconcile the research on this topic. pro-environmental behavior in a field experiment. Moreover, the study is the first2 to implement behavioral methods to promote waste composting, providing insights into the nudge theory possibilities towards this pro-environmental behavior. We focus on two nudge strategies: priming and social norms. Following Wilson et al. (2016), priming nudges correspond to "subconscious cues which may be physical, verbal or sensational, and are changed to nudge a particular choice" (p3), and priming interventions might improve the desirable behavior's visibility, accessibility, or availability. For instance, priming nudges have been mainly documented in the literature to foster healthy food choices (Wilson et al., 2016;[START_REF] Friis | Comparison of three nudge interventions to promote vegetable consumption in a self-service buffet setting[END_REF][START_REF] Vecchio | Increasing healthy food choices through nudges: A systematic review[END_REF]. Additionally, nudges can also use the power of social norms. Indeed, several studies have shown that social norms pressure could be a tool to improve pro-social behaviors (Frey and Meier, 2003;[START_REF] Chen | Social comparisons and contributions to online communities: A field experiment on MovieLens[END_REF]. According to Bicchieri (2016), social norms can be defined as unofficial rules that individuals tend to conform to if most people in their reference network conform to it (empirical expectation), and/or if most people in their reference network believe they ought to conform to it (normative expectation).

In particular, social norm nudges have been implemented in pro-environmental behaviors such as energy conservation [START_REF] Allcott | Social Norms and Energy Conservation[END_REF]Costa and Kahn, 2013), water saving (Goldstein et al., 2008), recycling (Czajkowski et al., 2019), or sustainable consumption (Richter et al., 2018). Indeed, pro-environmental behaviors are an essential issue since literature has highlighted that pro-environmental behaviors tend to be plagued by gaps between intentions and actions (Kollmuss and Agyeman, 2002;[START_REF] Bamberg | Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis of psycho-social determinants of pro-environmental behaviour[END_REF]. Social norm can be used to bridge these gaps. More precisely, social norms can be implemented as nudges that aim to reduce the intention-action gap by using descriptive or injunctive norms. Descriptive norms provide information about behaviors people adopt in a given population, solving empirical expectation uncertainty, while injunctive norms inform people about the behaviors approved by their peers, solving normative expectation uncertainty. Social norm nudges are therefore only efficient if the proportion of people who already act prosocially is above a threshold, otherwise it can produce a boomerang effect (Schultz et al., 2007). A boomerang effect appears when a sufficient part of the population does not practice a desirable behavior. In that case, the descriptive norm incentivizes a deterioration of the behavior for a significant part of the population. Until now, nudges using social norms have been limited to behaviors already practiced by most of the population (except using trending norms: Mortensen et al., 2017;Sparkman and Walton, 2017). Thus, widening that nudge category to other pro-environmental issues seems necessary. Here, we based our norms only on the group of people practicing the desired behavior. Since social norms are informal rules indicating the appropriate behavior within groups [START_REF] Bicchieri | Social norms[END_REF], highlighting the behavior of a group to people who are also willing to adopt this behavior and thus be part of this group seems a relevant lever to promote desirable behavior.

This paper focuses on waste composting, a behavior still practiced by a minority of people.

The literature on interventions to encourage waste composting (or food waste sorting) is relatively recent. In a study, [START_REF] Bernstad | Door-stepping as a strategy for improved food waste recycling behaviour -Evaluation of a full-scale experiment[END_REF] point out the role of accessibility as a key factor for increasing food waste recycling. Also, interventions using leaflets, either stuck on the bins [START_REF] Shearer | A problem unstuck? Evaluating the effectiveness of sticker prompts for encouraging household food waste recycling behaviour[END_REF] or distributed to households [START_REF] Linder | Using behavioural insights to promote food waste recycling in urban households-evidence from a longitudinal field experiment[END_REF], have been shown to increase waste composting. [START_REF] Linder | Using behavioural insights to promote food waste recycling in urban households-evidence from a longitudinal field experiment[END_REF] also included an injunctive norm on the leaflet (yet without identifying the effect of the norm).

Furthermore, Li et al. (2020) highlighted the role of social influence in decreasing food waste. Finally, the very recent study conducted by Boomsma and van Soest (2021) is the study we are closest to. In a field experiment in the Netherlands, the authors designed an intervention that encouraged organic waste sorting by using local and social norms and creating social learning.

In this study, we designed nudges to encourage collective composting in a field experiment based in Lyon (France). Our approach was based on making information available as a preliminary step before behavior change. To do this, we partnered with a local organization named Mouvement de Palier3 . This organization launches projects related to ecological issues, including collective composting. The objective of the study was two-fold.

purpose was to provide clear and straightforward information about the composting virtues: reducing the waste quantity, the compost creation, and a social link between the members of the collective compost. In addition, the poster was made up of two colors: blue, known to enhance altruistic behaviors, and green, a color that introduces the environmental atmosphere. Using such colors to create a favorable atmosphere towards collective composting corresponds to the priming theory. The second purpose was to inform people that they can create their collective compost project, especially since the organization "Mouvement de Palier" can accompany them during the process. To encourage people interested in composting, we set a QR Code on the poster, redirecting to Mouvement de Palier's website. More precisely, the QR Code redirected people to the Compost Section of the organization, where information about waste composting and how to set up a new collective compost is provided. People could also directly contact the organization to obtain personalized advice about the procedure. Hence, the nudge did not foster adopting waste composting directly, but facilitated access to information regarding waste composting. The nudge encouraged thus a prequel action: obtaining information about waste composting's possibilities.

QR Codes provide information very quickly (as Nutri-score does5 ). In this context, the purpose of the QR Code was to ease the decision and to remove the time between the awareness and decision-making periods. As Thaler stated, "if you want to encourage people to do something, you should remove the barriers that impede them.". The QR Code is a convenient tool, as a barrier removing, and as a data collecter (we will discuss data collection later in the presentation). It has recently begun to be used for some nudges (Nudge Challenge 20206 ). Thus, we set our first hypothesis as follows:

H1: The nudges incite people who are partial to waste composting to scan the QR Code and visit the Compost Section of the website.

Although it is true that a part of the population is not able to scan a QR Code, a study surveying consumers across the U.S., U.K., Germany, Netherlands, France, and Spain in September 2020 indicates that 86% of the population have scanned a QR Code in the past year (Mobileiron). We can assume that this percentage has increased during the year 2021 through the implementation of the health record pass, meaning that a large part of the French population can now use a QR Code. Nevertheless, to avoid losing people who cannot scan QR Codes, we also indicated the website's address at the bottom of the poster.

The second poster was added for the second and third treatments. As we discussed earlier, we could not use the standard descriptive norm (i.e., % of the people are practicing waste composting) since only a minority of French people practices this behavior and thus the effect would backfire (boomerang effect). Therefore, we built a descriptive norm that focused on people who acted virtuously and increased their saliency. Thus, for treatments 2 and 3, maps were included on the poster, indicating the location of the collective composts near the place where the poster was hung. Moreover, instead of social norms, the nudge represented a local norm [START_REF] Agerström | Using descriptive social norms to increase charitable giving: the power of local norms[END_REF] since each map was customized according to the district where the poster was hung. In this sense, our design is close to the study from Boomsma and van Soest (2021). In addition, the poster was entitled "Your neighbors did it, why not you?" to use the leverage of proximity identification with "virtuous" people.

H2:

The addition of a local descriptive norm has a more significant impact on the incitement to scan the QR Code than in treatment 1.

For treatment 3, we implemented an injunctive norm dimension. In addition to the map, we included three testimonies of people who set up a collective compost. These short testimonies highlighted an injunctive norm (here, "what "virtuous" people would approve of being the right thing to do") as they described how the process took place and what the current situation was. Each testimony was illustrated with a picture showing, for instance, the teamwork and the social links brought about by the compost. All the testimonies are real, made by collective compost referents. As the literature has shown (Schultz et al., 2007 ;[START_REF] Habib | Everybody Thinks We Should but Nobody Does: How Combined Injunctive and Descriptive Norms Motivate Organ Donor Registration[END_REF], we assume that combining a descriptive and an injunctive norm will be the most effective.

H3:

The combination of a local descriptive norm and an injunctive norm (testimonies) has a more significant impact on inciting to scan the QR Code than the local descriptive norm alone and the nudge in treatment 1.

Methodology

Locations the posters

We wanted to hang the posters in strategic places in the city. These places allowed us to target people with a high interest for waste composting and where that interest could be activated. In this vein, we set the posters in two categories of places.

The first category was collective and public composts. These places are relevant since the compost bins are often very visible and attract individuals interested in this approach.

Moreover, the members of a public compost might like to set up a collective compost in their building or share information with their friends on the waiting lists. We obtained the permission of 32 referents of collective composts to hang up the posters.

The second category are eco-shops. We assumed a correlation between waste composting and organic product consumption. To demonstrate this, we surveyed inhabitants of Lyon who are part of a collective compost. The sample was comprised of 142 individuals. The survey indicated that 58% of composting practitioners often make their purchases in eco-shops. In comparison, only 18% 7 of French people used eco-shops. Furthermore, 85% of the sample either totally agree (43.7%) or agree (41.5%) that consuming organic products is important, and they estimate their consumption of organic products to an average of 6.7 on a scale from 1 to 10 (10 meaning a total consumption of organic products). Hence, hanging posters that promote collective waste composting in eco-shops seemed relevant to us. After we contacted several eco-shops in the city, we obtained permission to hang up our posters in 10 of them. All the posters were laminated to withstand the weather during the experiment. 

Measuring the effects of the Nudges

Website

In order to observe the global effect of the intervention, we compared the number of visits to the website before and during the experiment. We looked at the visits on the compost subpart (where the QR Code is redirecting) and on the website's Home Page. We retrieved daily and weekly data from March 8 to July 7. We also retrieved monthly data from the site's opening to October 31. Moreover, checking these data let us know if some people went directly to the website with their electronic device instead of scanning the QR Code. Our methodology is two-fold. First, we used time series graphs to examine the visiting trends of the Compost Section compared with the Home Page. Second, we conducted an event study that allowed us to determine whether the posters' settlement impacted visits to the Compost Section webpage.

QR Codes

As we said earlier, the QR Codes allow us to obtain results in real-time. Importantly, setting a different QR Code to each poster enabled us to isolate the effect of these posters and observe the difference for each site, treatment, category of place, etc. Therefore, using the QR Codes data, we were able to measure the impact of social norms on the number of scans.

Results

This section presents the results of the experiment. The first subpart of the section treats the evolution of the organization website's visits over time. We investigated the impact of the posters' settlement on the Compost Section of the website compared to the Home Page Section. We first looked at this using graphs and then conducted an event study to observe whether the effect was significant. Then, we looked at the relationship between scans made by people and the number of visits to the two web pages. Thus, this subpart provides insights regarding the first hypothesis. The second subpart presents the results of the analysis by treatment, which corresponds to the second and third hypotheses. We proceeded to non-parametric tests to determine whether there were significant differences in the number of scans between treatments. Finally, the third subpart is dedicated to analyzing scans by location category (i.e., shops or collective composts). We also performed non-parametric tests to investigate whether there are significant differences according to the category of place where the poster is hung.

The results are summarized in the last subpart of this section.

Website

We collected data from the organization's website daily, weekly, and monthly. In addition, we compared the number of visits to the site's Home Page with the Compost Section's page, where the QR Codes redirect.

Daily data

We compared the number of visits for the two web pages per day from two months before the experiment (5th March) to two months after (5th July). The data are smoothed to facilitate the analysis. Figure 1a represents the smoothed daily data, and Figure 1b represents smoothed daily data with standardized variables. The Home Page's visits are in blue, and the Compost Section's visits are in red. Figure 1a indicates that, while the number of visits to the Home Page slowly decreased from March to July, probably owing to the third wave of Covid-19 and the third national lockdown, the number of visits to the Compost Section began to increase at the start of May. The daily number of visits to the Compost Section increased by 156% during the experiment (5th May to 5th July), compared to the period before (5th March to 5th May), and the number of visits to the Home Page decreased by 25% during the same period.

Then, we standardized the data to point out the differences in trends between the Home Page and the Compost Section8 . Thus, the data are standardized in Figure 1b and highlight the reverse trend of the website's two pages that appears at the beginning of the experiment.

Figure 1a and Figure 1b 5

.1.2 Weekly data

We also collected weekly data during the same period. Weekly data allow for analyzing smoother trends. As the experiment began after a week had past, the data are very slightly lagged. Before the experiment (8th March to 2nd May), the weekly number of visits to the Compost Section was, on average, 11.5. By contrast, during the experiment (3rd May to 11th July), the average number of visits was 25.4 per week, thus more than twice as much.

Figure 2a and Figure 2b According to Figure 2a, we can confirm that the gap between the curves decreased during the experiment period. In addition, we see a peak of the Compost Section's visits towards weeks 20 and 22. In the same way as Figure 1b, Figure 2b shows that standardized data make the reversing trends of the two web pages more explicit. This figure points out that the increase in the Compost Section's visits is not related to a global improvement of the organization's visibility yet comes from an external factor: the posters.

Monthly data

Regarding monthly data, we retrieved data over a longer period, allowing us to extend the analysis duration to October 7. We stopped the analysis at this date because eco-shops were required to keep the poster(s) for three months. Nevertheless, some kept it longer. Figure 3 

Econometric method

Once we had seen the trends of the results, we examined them more precisely with econometric methods. Our methodology relies on an event study comparing the number of visits to the Compost Section webpage at different points in time. Table 1 presents the econometric results of the event study. Note that for all tables, the observations indicated correspond to a number of months. We created a dummy variable, Posters, equal to 0 before the experiment and equal to 1 once the experiment started. The equation of the model is as follows:

Y t = α + βD t + t with D t =      1 if P osters = 1 0 otherwise , ( 1 
)
where Y t is the outcome variable (i.e., number of visits to the Compost Section webpage) at time t, and βD t is the dummy variable indicating whether the posters have been set up (i.e., the event). According to the event study's results (Table 1), posters' settlement positively affects the number of visits to the Compost Section (B=53.97, p=0.000), which confirms insights from the figures. Note that the results are similar for daily and weekly periods (from 5th March to 5th July, Tables 9 and10, see Appendix A).

In addition, we used a Difference in difference (DiD) analysis to confirm the results. DiD is designed to control both for pre-treatment differences between the treatment and the control group and for trends over time that are unrelated to the intervention [START_REF] Gertler | Impact Evaluation in Practice[END_REF]. This statistical technique has been used to evaluate the efficiency of similar methods of interventions [START_REF] Kallbekken | Nudging' hotel guests to reduce food waste as a win-win environmental measure[END_REF][START_REF] Linder | Using behavioural insights to promote food waste recycling in urban households-evidence from a longitudinal field experiment[END_REF]. Here we set the visits to the Home Page as the control variable condition and the visits to the Compost Section as the treatment variable. The results are presented in Appendix A and confirm the difference between the two groups (Table 11).

Table 2 shows the result of the Shapiro-Wilk test and indicates that the data come from a normally distributed population. Then, a pre-event regression reveals in Table 3 that the visits to the Home Page Section positively increase the visits to the Compost Section (B=0.092, p=0.005). Thus, the Home Page Section seemed to be the main way to enter the Compost Section during the pre-event period.

Table 4 shows the regression results of scans and Home Page visits on Compost Section visits. The number of scans positively affects the Compost Section's visits (t=5.41, p=0.012). In contrast to the pre-event period, the Home Page's visits no longer impact the dependent variable during the post-event period. Indeed, while the Home Page visits tend to decrease during this period, the Compost Section's visits increased largely. This phenomenon is illustrated in Figure 3. These results confirm that the posters were the main driver of increasing visits to the Compost Section during the experiment.

Hence, we can reject any claim that Compost Section visits increased during the experiment period because of a global improvement in the organization's website and rather conclude that the experiment positively impacted the Compost Section's activity.

Since the results reveal that posters incited people to scan the QR Code and thus visited the Compost Section of the website, the hypothesis H1 is validated. in September and a deep at 33% in July. Furthermore, as discussed in the nudges design part, it confirms that posters also encourage people to visit the Compost Section of the organization without using the QR Codes, resulting in an indirect increase in visits.

In addition, note that the experiment had been run mostly during a curfew restriction in France: 7 pm until 19th May, and 9 pm until 9th June. Thus, we could expect more significant results without these curfew restrictions.

Analysis by treatment

The 42 posters had been scanned more than 180 times between May 5th and October 6th.

To analyze the differences between the three treatments, we removed the duplicate scans (several scans from the same person), for a total of 157 scans.

Descriptives statistics of the scans per treatment are detailed in Table 5. To observe the potential differences between the three treatments, we first checked for the normality of the distribution with the Shapiro-Wilk test. As shown in Table 6, we can reject the normality hypothesis for these data. Thus, non-parametric tests were run.

We performed a Kruskal-Wallis test to determine whether there are differences between treatments, meaning a different number of scans across treatments9 . This test was performed to determine whether samples originate from the same distribution by comparing two or more independent samples of equal or different sample sizes. The Kruskal-Wallis test (Table 7) results demonstrate that there are no significant differences between the treatments (χ 2 = 0.197, p = .9060, df = 2). We also performed Mann-Whitney tests and obtained similar results. Therefore, we cannot conclude that local norms have an effect of inciting people to scan the QR codes of the posters. Hypotheses H2 and H3 are therefore invalidated. 

Analysis by location category

As we discussed earlier, the posters were hung in two categories of locations: organic shops and collective composts. Although the location distribution is not well-balanced (32 collective composts and 10 organic shops), it seems relevant to investigate whether one type of location performed better. The Kruskal-Wallis test (Table 8) shows that the difference between location categories is not statistically significant (χ 2 = 0.257, p = .6125, df = 1). Therefore, there was no effect of the type of location on the number of scans. This could be partly due to the previously mentioned lack of balance in the observations of the two categories. 

Summary of the results

The main results hold in three points. First, the event study reveals an increase in the Compost Section's visits after the settlement of posters. We have established that this increase is related to the intervention since the results showed a positive effect of scans on the number of visits. In addition, the Home Page visits did not increase during the same period, demonstrating no generalized increase in the website's visits. Therefore, these results indicate that the posters allowed easier access to information related to collective composting through the organization's website. Consequently, hypothesis H1 is validated.

These results also confirm the relevance of priming theory in that framework.

Second, the results report no effects of adding dimensions of social norms to the posters compared to the baseline poster. Thus, in that framework, descriptive and injunctive norms were not found to incite more people to scan QR Codes, invalidating hypotheses H2 and H3. Since the posters were in format A4, an excess of information on the second poster might explain these results. In particular, the testimonies could have been difficult

to read by bystanders.

Finally, the results showed no effect of the type of location of the posters. Nevertheless, we cannot generalize that finding since the number of observations between the type of location was not well-balanced.

Conclusion

This study aimed to encourage people with pro-environmental intentions to scan the QR Code on posters to obtain information about how adopting waste composting.

Waste composting is a pro-environmental behavior, growing in large cities such as Lyon.

In fact, a national french law will compel all cities by 2024 to provide their inhabitants with a waste composting solution. However, even if towns such as Lyon or Paris are willing to provide collective composts, the information is sometimes not easy to find.

People with pro-environmental intentions may be discouraged and postpone their aim to adopt waste composting. The objective of this nudge was to remove the barriers (i.e.

reduce information search costs) and create a favorable atmosphere towards collective composting, using priming theory. The QR code redirected people to the Compost Section of the organization Mouvement de Palier, where information about waste composting and how to set up a new collective compost is provided. The results show that, while the global statistics of the website dwindled during the same period (-25%), the posters increased the visits to the website's Compost Section (+156%). These results were achieved despite the presence of curfews in France during this period.

Thus, posters with straightforward information and a QR Code can act as a nudge to inform people and ease the adoption of virtuous behaviors. Therefore, we expect that people would be more likely to start composting their waste after undertaking this prequel action (obtaining information about composting behavior).

The second purpose of this study was to implement social norms to promote a behavior practiced by a minority of people. To avoid a potential boomerang effect (Schultz et al., 2007), we first created a descriptive norm highlighting people who already compost their waste through a district map. Second, the injunctive norm was represented by testimonies of people who are settled in their collective composting. Thus, these norms were rather local than social since they focused on a group in the same location as the nudged people.

Unfortunately, we did not find a significant effect of these local norms on the number of scans.

Nevertheless, the findings of this experiment contribute to the literature since it is one of the first study that has implemented behavioral sciences and the nudge approach to incite people to compost their waste, therefore providing insights about the tools that can promote this pro-environmental behavior. Moreover, we suggest our results are particularly relevant as they come from a field experiment. The experiment is quite easy to replicate in other cities wherever at least one organization that offers to help people compost their waste. Besides, QR Codes are a promising tool for setting up a nudge. They are easy for individuals to use, and allow the experimenter to obtain reliable data about the number of people who used it.

The power of local norms combined with the nudge approach could be implemented in other ways to incite people to practice waste composting. Indeed, since this paper is the first one combining priming and social norms on this topic, it opens the door to other ideas of nudges to improve the practice of waste composting, a behavior with a real positive impact on the environment. Replications of the experiment in other areas and with different posters could improve comprehension and strengthen the external validity of waste composting nudging.

Limitations

This study measures the effect of the nudge on access to information regarding collective composting and not the impact on the rate of people adopting waste composting.

Indeed, since existing collective composts are saturated, we focused on inciting citizens to get informed about the possibilities of setting up a compost. The number of new collective composts set up in Lyon in 2021 increased. However, we cannot claim that our intervention has driven that increase. An objective for future studies would be to directly encourage the creation of collective composts by citizens. A solution could be to lead the project in partnership with the town hall if they provide the composting material to have better data access. Another advantage of conducting a project in partnership with the town hall is that if they are responsible for the composts' materials, they may have facilities to also promote the existence of the project. Finally, in this study, we restricted the intervention to places correlated with waste composting (collective composts, eco shops) to target individuals who are more likely to have such behavior. An extension of the project could add neutral places to increase the scope of the intervention and compare the efficiency of the posters based on whether their location is related to an environmental issue.

Introduction

The interest in research on pro-environmental behaviors has rapidly increased in recent years [START_REF] Lu | The progress and trend of pro-environmental behavior research: a bibliometrics-based visualization analysis[END_REF]. Different fields, such as psychology, economics, politics, or education, now cover research on PBE (pro-environmental behaviors). Nevertheless, the literature is ambiguous on the evolution of concern for PBE: increasing in some cases (Minelgait ė and Liobikien ė, 2021, in Lituania) and declining in others [START_REF] Franzen | Two decades of measuring environmental attitudes: A comparative analysis of 33 countries[END_REF]. Additionally, gaps between intentions and actions are observed in pro-environmental behaviors (Kollmuss and Agyeman, 2002;[START_REF] Bamberg | Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis of psycho-social determinants of pro-environmental behaviour[END_REF].

As [START_REF] Rommel | Motivation crowding theory and pro-environmental behavior: Experimental evidence[END_REF] discussed, this gap also exists for leaflets. On the one hand, in France, only 7% of the population throws their leaflets systematically, 27% does not pay attention to them, and 52% sorts them (ADEME). On the other hand, the average reading rate is only 13% 1 . Leaflets represent 10 kg of paper per person yearly and have a detrimental environmental impact. In order to avoid receiving leaflets in the postal box, the solution is to stick the sticker "No Ads" on it. These stickers are globally efficient since they reduce the leaflets equal to 93%. Therefore, since No Ads stickers reduce the number of leaflets, adopting a No Ads is a pro-environmental behavior [START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF]. In addition, from January 1, 2021, companies that do not respect the No Ads may be fined up to € 1,500. Nevertheless, even if the reading rate of leaflets is low, only 17% of French households use No Ads. ADEME also reported that among people who do not use No Ads, 14% would like to use it, which illustrates the intention-action gap.

Several campaigns have been carried out in France to encourage people to adopt the No Ads, mostly by local communities. In the literature, several papers conducted experiments to incite people to adopt No Ads (Reese et al., 2013;[START_REF] Liebig | Active and Forced Choice for Overcoming Status Quo Bias: A Field Experiment on the Adoption of "No junk mail" Stickers in Berlin, Germany[END_REF][START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF]. The most used way is to directly put a sticker in all the mailboxes to set the sticker more accessible. This approach is successful in all studies, yet this causes significant waste since at least half the household does not use the stickers. Therefore, finding a new and costless way to facilitate the No Ads adoption seems necessary.

In that study, a nudge was created to ease the adoption of No Ads without distributing stickers in all the mailboxes, thus reducing No Ads wasting. Nudges are soft incentives that aim to modify the decision of individuals towards better or healthier outcomes and are defined as costless policies (Thaler and Sunstein, 2009). In this vein, we set up a poster that provided information regarding leaflets' detrimental effects and enabled residents to obtain a No Ads through a QR Code. Then, the stickers were directly dropped in the 1 ADEME, 2020.

202 mailboxes where a sticker had been asked. We expected this tool to ease the decision to adopt the No Ads and simultaneously reduce costs and waste compared to a classic intervention.

In addition to the nudge theory, a rich literature review from [START_REF] Farrow | Social Norms and Pro-environmental Behavior: A Review of the Evidence[END_REF] illustrated the growing interest in social norm interventions on pro-environmental behaviors. In the case of leaflets, previously mentioned literature demonstrated the impact of social norms on adopting No Ads. Indeed, sticking a No Ads on its mailbox is a behavior visible to others. The second purpose was thus to observe whether a salient descriptive norm could trigger a cascade of prosocial behavior. Hence, before hanging the posters, we dropped stickers in a fraction of randomly chosen mailboxes to create a dynamic descriptive norm (see Section 2 for a definition).

Thus, this paper investigates whether a nudge approach, combined with different descriptive norms, increases the adoption of No Ads without wasting a significant proportion of them.

The results show that the nudge, designed as a poster providing information about the detrimental effects of leaflets and offering the opportunity to obtain a No Ads sticker, did increase the adoption of No Ads. In contrast, we observed a dynamic norm only for one location when some stickers were dropped before the settlement of the posters. Thus, the hypothesis of the cascade of prosocial behaviors generated by a dynamic descriptive norm cannot be validated. Nevertheless, the nudge was used more by people who had a neighbor with a No Ads on its mailbox, confirming the role of social norms.

The paper is organized as follows. The second section is dedicated to the literature on No Ads and to the presentation of the experimental design. The third part defines the hypotheses of the experiment. The results are presented in the fourth section. Finally, we discuss the results in the fifth section and conclude the paper in the sixth session.

Literature review and experimental design

The literature has shown different ways to promote No Ads adoption. First, residents influence each other when they put a sticker on their mailboxes because of the observability of their behavior. The presence of No Ads creates a descriptive norm that motivates other residents to adopt it (Reese et al., 2013), and the effect is more substantial when the descriptive norm is already high [START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF]. The study by [START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF] several "clusters" of NAs in some mailbox areas. These clusters indicate a tendency for residents to be influenced by their neighbors in adopting a No Ads. Finally, there is no gender effect on the likelihood of asking a No Ads.

Discussion

The study results show that the nudge increased the number of NAs in the mailboxes compared to the period before the intervention and the control group. Despite the marginal adoption rate in T1: 4.53% (with 3.45% due to the experiment), this suggests that QR codes can be an alternative way -yet perfectible -to encourage residents to ask for a Stop Pub, rather than putting stickers in every mailbox. Hypothesis 1 is validated.

Regarding the second objective, no cascades of prosocial behaviors after dropping NAs in some mailboxes, except for one location, seemed to emerge. For the other locations, the low rate of stickers used among those distributed did not create a sufficiently salient social norm. These outcomes indicate that Hypothesis 2 is not validated. Nonetheless, the residents were more likely to ask for a sticker when there was already a NA on a mailbox near theirs. Besides the nudge, the drop of stickers in all mailboxes led to the highest number of NAs stuck, yet still wasting a large part of the stickers (more than 60%) in line with previous experiments.

One possible explanation for the low impact of the nudge is the type of residences chosen.

We implemented the different tools in student residences where very few No Ads stickers were stuck before the intervention. Thus, the emergence of the norms started from the very bottom, which could have created norms with limited salience.

Conclusion

The objective of the study was to generate a two-step action: increase the adoption of No Ads using nudges as posters based on priming and QR codes, and create a dynamic descriptive norm that would enhance the efficiency of the nudge. The nudge was set up to improve access to NAs, removing the barriers for people who would like to stop receiving Ads in their mailbox. The residents could ask for a NA by scanning the QR Code of the poster. The results indicate that this tool increased the rate of NAs. Although there was no minority, the probability of a resident having a NA near their mailbox is not too high.
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NA in most residences before the intervention, the national rate -a NA in 17% of the mailboxes -has been reached in several residences. In addition, implementing this nudge avoids wasting stickers compared to traditional interventions.

By contrast, dropping No Ads in a small proportion of mailboxes before hanging the posters does not generally generate dynamic norms (except for one location). One explanation for the absence of dynamic norms could be the low starting NAs rate in the residences selected. Most residences had no No Ads before the intervention since they were either new or just stopped prohibiting the sticking of No Ads. Moreover, since students are tenants of the flats, they might doubt their rights to stick something in their mailbox7 . Also, students do not often stay in the same apartment long, which can alter their decision to put a NA in their mailbox. These characteristics could have restrained the emergence of dynamic norms. Although dynamic norms have been shown

to promote desired behaviors practiced by a minority of people (Sparkman and Walton, 2017), these results seem to indicate a threshold below which the dynamic standard is not activated. Nevertheless, the inhabitants of the residences were more likely to ask for a sticker when at least one of their neighbors had already adopted it. This effect confirms that a descriptive norm is efficient in encouraging the adoption of NA, in line with the literature (Reese et al., 2013;[START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF].

Despite the mixed results, the findings of this study highlight the relevance of nudges and social norms to facilitate access to pro-environmental behaviors and reduce the intention-action gap. This nudge also reduced the quantity of NAs wasted compared to traditional interventions. Further research would be relevant to improve the effectiveness of the posters. For instance, one could make the request for the NA even easier.

Other projects to reduce leaflets have been launched in France in 2022. The French government is experimenting "Oui Pub" (literally Yes Ads) stickers in several cities. This policy reverses the default, which prohibits the distribution of leaflets in mailboxes unless a sticker allows it. The experiment results will determine whether the French government generalizes the "Oui Pub" in the whole country. This project seems promising and illustrates the growing interest of national governments in behavioral sciences as a credible response to pro-environmental behaviors.

General conclusion

These three parts focus on the nudge theory and contribute to improve the understanding of this type of policy. First, we propose new tools to help design nudge policies more efficiently. We demonstrate that the Norm From The Topalone or combined with an injunctive norm -creates a high reference point and removes the boomerang effect, which increases the contributions towards prosocial behavior. This norm expands the range of desirable behaviors whose participation can be improved using social norm nudging, especially emerging behaviors. The third part reveals that QR codes increase the adoption of pro-environmental behaviors by removing barriers to the action.

This thesis also illustrates the different ways of implementing social norm nudging.

In the experiment of the first part, we provided direct information describing how other people behave, which is the most common way to design social norm nudging.

We explore two other ways in Part 3. In the first experiment, we designed a choice architecture highlighting the presence of "virtuous" people, individuals practicing waste composting. On the other hand, the second experiment made the desirable behavior, sticking a No Ads, more visible to create a norm without providing direct information.

The second chapter of the first part brings insights in the underlying mechanisms of social norm nudging. Social norm nudges affect decisions at the moment, but this effect tends to disappear if the choice architecture encourages the opposite behavior while people are performing the action. We argue that social norms could actually act as social pressure for some people. We support this idea by the fact that social norm nudges are based on a rebiasing rather than a debiasing method.

Another explanation is that these nudges are more efficient when the promoted behavior is unusual since individuals do not have clearly defined preferences and cannot measure the effort required for that behavior. The social norm then acts as a reference point and reduces the uncertainty of the behavior.

In the last chapter of the first part, we demonstrate that the effects -and their persistence -produced by social norm nudges on prosocial and pro-environmental behavior depend on some personality traits of the individuals nudged. For instance, people with high environmental self-efficacy tend to be more willing to contribute.

Still, the actual contributions of these people increase only for those exposed to the nudge comprised of the NFTT and the injunctive norm. For people with high environmental self-efficacy, this nudge acts as a bridge between intentions and actions. In addition, the general self-efficacy trait tends to strengthen the persistence of the effect. Based on these results, we recommend designing tailored nudges based on individual traits whenever possible, and implement nudges these individuals can appropriate, such as boosts.

The 

  Partie 1 Premier chapitre Comparaison de l'efficacité de plusieurs normes sociales sur le choix d'agir pro socialement Deuxième chapitre Analyse de la persistance de l'effet des normes sociales tout au long de la réalisation du comportement pro social Troisième chapitre Analyse des traits de personnalités jouant un rôle sur l'efficacité des nudges Chapitre 1 : « Norm from the top », un nudge de norme sociales pour promouvoir des comportements peu pratiqués sans effet boomerang Dans ce premier chapitre, nous testons l'impact de cette norme sur la volonté de se comporter vertueusement. Nous comparons notamment son impact avec celui d'une norme sociale dite « standard ». Enfin, en ligne avec l'étude de Schultz et al. (2007), nous testons la combinaison entre cette nouvelle norme (qui est une norme descriptive) et une norme injonctive. En effet, notre hypothèse suppose, qu'en indiquant une contribution au comportement pro social plus élevée que la norme standard, une norme sociale se basant sur les individus les plus altruistes réduirait la taille de l'effet boomerang sans toutefois le supprimer totalement. Par conséquent, combiner la NFTT avec une norme injonctive devrait à la fois fournir une incitation à se comporter vertueusement plus élevée et résoudre le problème de l'effet boomerang. Pour cela nous avons mis en place une expérimentation en ligne, avec l'aide du CIRANO 1 . Cette expérimentation s'est déroulée en deux sessions espacées de deux semaines. Lors de la première session, les participants devaient répondre à des questionnaires sur leur personnalité. L'objectif étant d'obtenir

Chapitre 2 :

 2 Nudging ou pression sociale ? L'influence mitigée des nudges de normes sociales Le deuxième chapitre se focalise sur les mécanismes d'influence exercés par les nudges de normes sociales ainsi que leur persistance. Le rôle des nudges vise à encourager des comportements vertueux au sein de la société ou à maximiser le bien-être à l'échelle individuelle. Certains nudges remplissent ce rôle en abrogeant l'effet de biais cognitifs, empêchant les individus d'adopter des comportements en adéquation avec leurs intentions. Ce type de mécanisme est appelé debiasing. C'est notamment le cas de nudges modifiant les opt-in en opt-out : au lieu de devoir faire le choix actif d'adopter un comportement (opt-in) le choix par défaut est désormais d'adopter ce comportement, et l'individu doit activement choisir de ne pas adopter le comportement (opt-out) s'il ne souhaite pas le faire. Cette modification du choix par défaut a été notamment mise en place dans les enrôlements aux plans de retraite aux Etats-Unis (Carroll et al., 2009) et permet d'annihiler le biais de statu quo, qui tend à obstruer l'adoption d'un compor-

  permettent d'éclaircir plusieurs points. Tout d'abord, les simulations du modèle confirment l'inefficience de la norme standard lorsque la contribution au comportement vertueux n'est pas suffisamment élevée. La norme standard provoque une concentration des contributions autour de la norme, réduisant la proportion de contributions élevées et donc la contribution moyenne. D'autre part, le modèle démontre la pertinence de la NFTT, implémentée seule ou combinée avec la norme injonctive. Pour rappel, d'un point de vue théorique, la NFTT tend à réduire l'effet boomerang en créant un point de référence plus élevé qu'une norme standard, ce qui réduit la proportion d'individus incités à réduire leur contribution, sans toutefois le supprimer totalement. Seule la combinaison entre une norme descriptive (comme la NFFT) et une norme injonctive 3. La deuxième partie est constituée d'un seul chapitre, le chapitre 4. élimine le risque d'effet boomerang. Dans notre cas, la valeur élevée de la NFTT entraîne un effet boomerang faible lorsqu'elle est communiquée seule, ce qui explique l'écart plutôt modeste entre les contributions moyennes du traitement avec la NFTT, et celui avec la NFTT et la norme injonctive. La taille de l'effet boomerang dépend donc de la valeur de la NFTT, et plus celle-ci est faible, plus l'accompagner de la norme injonctive est pertinent pour atteindre une politique optimale. De plus, la simulation de scénarios fictifs, dans lesquels les préférences intrinsèques pour contribuer à des comportements pro sociaux sont moins élevées, permet de démontrer la nécessité de combiner ces deux normes lorsque le comportement vertueux est pratiqué par une minorité d'individus, ou que la moyenne des contributions est faible. Ces scénarios fictifs soulignent également la flexibilité de la NFTT, qui peut être définie à différents niveaux en fonction de la distribution des comportements dans la population, tout en restant crédible, contrairement à la norme standard qui est forcément rattachée à la contribution moyenne. La simulation de différents scénarios sert également d'exemple pour illustrer la généralisation de cette méthode à d'autres comportements vertueux qui impliquent des préférences différentes (moyenne et/ou loi de distribution différente). Ce modèle constituant le quatrième chapitre de cette thèse propose donc une méthode relativement simple pour évaluer l'impact théorique de nudges de normes sociales, avant ou après la mise en place d'une telle politique. Cette méthode peut également être étendue à la modélisation d'autres types de nudges. Nous suggérons que l'évaluation de l'efficacité des nudges de normes sociales (et autres nudges) en utilisant une méthode unique permettrait d'harmoniser les nombreuses recherches sur le sujet et d'améliorer ainsi la compréhension de ces outils. Partie 3 : Mise en place de green nudges pour favoriser l'adoption de comportements durables sur le terrain Dans la troisième partie nous présentons les deux derniers chapitres de la thèse. Ces deux chapitres sont regroupés dans la même partie car ils présentent de nombreux points communs. Premièrement, ce sont tous les deux des projets expérimentaux réalisés sur le terrain. Ensuite, ils visent tous les deux à faciliter des actions ayant des bienfaits sur l'environnement, grâce à la mise en place de nudges. La conception de ces nudges se base sur des mécanismes similaires : la communication de normes sociales et l'utilisation d'un QR Code. Enfin, dans les deux études, le comportement pro environnemental que nous cherchons à promouvoir est pratiqué par une minorité d'individus (au moins en France), ce qui nous a contraint à concevoir des normes sociales adaptées. Le tableau ci-dessous synthétise les caractéristiques de ces deux études.
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  et al. (2011) reported that social comparison interventions have a persistent effect over time, while standard interventions generate changes only in the short run. In the context of energy conservation, a meta-analysis from Brandon et al. (2017) -regrouping the results from 38 field experiments implementing social norm nudges -revealed that 35
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  illustrate the contributions (i.e., the surveys) selected by the agents in the model, according to their latent preference a * and the potential norm they received. The solid red lines represent the function corresponding to the treatment, and the red dashed line in the three last graphs is the function of Treatment 1 compared to the other functions. The boomerang effect areas are represented with blue dashed lines. For illustration purposes, η and η * are set close to their simulated values (see subsection 4.1).The contribution in Treatment 1 is a linear function that depends only on the latent preference, with a = 0 when a * ≤ 0 and a = 8 when a * ≥ 8. In the second treatment, the standard norm η increases a if η > a * . When η < a * , the norm decreases a, which corresponds to the boomerang effect. The NFTT has the same characteristics, yet since η * > η its impact is greater on a given a * < η and it has a positive effect on η < a * < η * , by contrast to the standard norm. The NFTT reduces the boomerang effect to cases where a * > η * , which is illustrated with fewer blue dashed lines in the third graph. The same patterns appear for the fourth treatment, except that adding the injunctive norm removes the boomerang effect entirely. Graphically, this involves a linear function for the contribution when a * ≥ η * . The graphs highlight, therefore, the superiority of Treatment 4 in the model. Indeed, Treatment 2 is superior to Treatment 1 on the interval ] -∞, η] , yet detrimental on the interval [η, +∞[ and Treatment 3 is superior to Treatment 1 on the interval ] -∞, η * ] , yet detrimental on the interval [η * , +∞[ , however, Treatment 4 dominates or is equal to Treatment 1 in ] -∞, +∞[.
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 1 Figure 1: Graph of contributions a based on preferences a * 5

Figure 4 :
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 5b Figure 5b: Number of surveys chosen per agents in Scenario 2
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  Details regarding the characteristics of the places are available in Appendix C. The posters were set up between May 5 and May 8, 2021. The timeline of the experiment in-Store Media / IPSOS 2019.

  shows the figures of the two web pages since the organization's website was created. We can see that, although the curve of the Home Page had several peaks and deeps, the figures of the Compost Section are linear during the time until the implementation of the experiment. Furthermore, at that exact moment, the numbers of visits to the Home Page are at their lowest point since August 2020. The visits to the Home Page return to their previous level on September 2021, a growth triggered by increased activities (not especially related to collective composting). Conversely, the Compost Section maintained a regular number of visits, supported by the experiment, as we will see in Figure4.

Figure 3

 3 Figure 3

Figure 4

 4 Figure4displays the curves of the visits to the Compost Section and the number of scans until the end of October 2021. We see that the curves follow the same pattern. The number of scans corresponds to 40% of the Compost Section's visits, with a peak at 46%

  second part introduces an agent-based model estimated with experimental data. This model examines the mechanisms affected by the social norm nudges and emphasizes the superiority of the "Norm from the top" over the standard norm. In addition, the different scenarios of the model indicate the situations in which adding an injunctive norm is significant. We propose this method to be generalized for assessing the impact of norm nudging on different contexts : other prosocial/pro-environmental behaviors and populations. A generalized version of this model would reconcile the research on this topic and improve the understanding of nudging.

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  tion facile, via un choix actif à effectuer à la fin de chaque questionnaire(Soman, The last mile, 2017), nous nous attendions à des divergences entre la volonté de contribuer et la contribution effective. Néanmoins, nous supposions que les nudges renforceraient la persistance entre questionnaires annoncés et remplis, en créant un engagement plus fort envers la contribution annoncée, provoquant chez les sujets exposés aux nudges des divergences moins importantes entre leurs deux décisions. Suivant cette hypothèse, les effets des normes sociales comparées au groupe de contrôle devaient être au moins aussi élevés sur le nombre de questionnaires effectivement remplis que sur le nombre de ques-Il semble donc que dans cette expérimentation, les nudges aient agi comme une pression sociale, incitant une partie des sujets à choisir un comportement indépendamment de leurs intentions. Ce mécanisme de rebiasing a eu un effet instan-tané significatif, mais l'effet s'est estompé durant la réalisation de l'action puisque les individus n'étaient pas obligés de respecter leur annonce. Cette non-persistance semble être accentuée lorsque l'architecture des choix permet d'arrêter de contribuer durant la réalisation du comportement. Ce chapitre contribue donc à améliorer la compréhension du fonctionnement des nudges de normes sociales. En effet, en recommandant un niveau de contribution qui ne correspond pas forcément aux intentions des individus, et se basant sur la création d'un biais de preuve sociale, ce type de normes semble agir comme une pression sociale. L'impact de cette pression sociale dépend du niveau d'incertitude de l'individu concernant ses préférences, et sa persistance dépend de l'architecture des choix au moment où l'individu réalise cette contribution. Ces deux critères déterminent l'efficacité d'un nudge de normes sociales et sont donc à prendre en considération pour tout organisme souhaitant implémenter ce type de politique.

	tionnaires annoncés.

Les résultats montrent que les participants annoncent en moyenne un plus grand nombre de questionnaires qu'ils n'en remplissent. Cependant, ce résultat se vérifie encore plus lorsque l'on se focalise sur les deux groupes implémentant la NFTT. L'effet positif de cette norme sociale tend à disparaître au cours de l'exécution du comportement, indiquant une non-persistance de son impact. Les individus qui sont exposés à la norme standard sont ceux qui ont en moyenne la contribution effective la plus fidèle à ce qu'ils avaient annoncé. Néanmoins, en analysant la distribution des contributions effectives, on remarque que l'effet boomerang disparaît. De manière globale, on observe une dichotomie entre ne remplir aucun ou un questionnaire, et tous les remplir. L'architecture des choix durant l'exécution du comportement vertueux prend le pas sur les nudges de normes sociales qui ne sont plus présents à ce moment-là. Nous interprétons que les différentes normes sociales ont eu un effet sur la décision lorsque les participants n'avaient pas d'intentions clairement établies. En effet, devoir choisir un nombre de questionnaires à remplir entre zéro et huit était très certainement inédit pour les participants, et l'estimation de leurs préférences intrinsèques devait comporter une part d'incertitude. La littérature a démontré que les nudges de normes sociales sont plus influents lorsque la situation est incertaine

(Venema et al., 2020)

. Puis en commençant à remplir les questionnaires, ils ont pu affiner leurs préférences et ajuster leur comportement en fonction, profitant de la possibilité de choisir une contribution effective différente de celle annoncée auparavant. Dans les groupes exposés à la NFTT, les sujets avaient choisi des contributions en moyenne trop élevées comparées à leurs intentions, ce qui explique pourquoi c'est dans ces groupes qu'apparaissent les plus gros écarts entre contribution annoncée et contribution effective.

Chapitre 3 : Des personnes différentes, des nudges différents : Nudgeabilité, traits de personnalité et cohérence entre la volonté et le comportement

  Partie 2 : Modélisation des nudges de normes sociales : Méthodologie pour comparer la Norm From The Top et les normes standards Dans cette deuxième partie 3 , nous présentons un modèle permettant de mesurer l'impact des différents nudges de normes sociales sur l'adoption d'un comportement vertueux. Le modèle est basé sur l'expérimentation du premier chapitre, et notamment sur la comparaison entre la NFTT et la norme standard. De plus, cette méthode est généralisable à d'autres normes sociales visant à encourager différents comportements vertueux. Dans ce modèle, nous cherchons à identifier les mécanismes théoriques impulsés par les différentes normes sociales sur la distribution et la moyenne des contributions, notamment ce qui détermine la formation d'effet boomerangs. Pour cela, nous utilisons l'approche ABM (agent-based model). Cette approche permet notamment de faciliter la modélisation d'interactions sociales entre les agents via les normes

	Comme mentionné dans le premier chapitre, le comportement vertueux se compose de
	questionnaires à remplir qui sont rattachés à l'environnement. D'autres traits de person-
	nalités sont mesurés dans la première session, comme la conformité ou l'auto-efficacité
	générale.
	La principale contribution de l'étude est que les sujets qui ne reçoivent pas de nudge
	annoncent, en moyenne, des contributions conformes à leurs préférences, mais que leur
	contribution effective n'est pas corrélée à ces préférences. À l'inverse, les sujets qui sont
	exposés à la Norm From The Top combinée avec la norme injonctive et qui ont des préfé-
	rences élevées concernant le comportement augmentent, en moyenne, à la fois leur volonté
	2. Introduit par Bandura (1977), le concept d'auto-efficacité fait référence à la croyance d'un
	individu en sa capacité à exécuter les comportements nécessaires pour atteindre des performances
	spécifiques.

. De Ridder et al. (2022) justifient cette hétérogénéité par le concept de nudgeabilité (nudgeability). Selon les auteurs, la nudgeabilité d'un individu dépend notamment de ses préférences préexistantes concernant le comportement spécifique, ainsi que de ses objectifs personnels, ses intentions et ses motivations. Dans ce chapitre, nous tentons d'identifier la nature des traits de personnalités pouvant interférer sur la nudgeabilité et donc sur l'efficacité d'une politique de nudge. Plus précisément, nous cherchons à déterminer si les nudges permettent de jouer le rôle de « connecteur » entre intentions et actions à propos du comportement vertueux. Pour cela, nous analysons la relation entre les réponses des participants aux questionnaires sur la personnalité (i.e., échelles de personnalités, complétées lors de la première session) et les contributions annoncées et effectives concernant le comportement vertueux, ainsi qu'avec l'écart entre les deux contributions. Les préfèrences concernant le comportement vertueux sont mesurées par deux échelles de personnalité : une échelle d'altruisme, et une d'échelle d'auto-efficacité 2 à adopter des comportements pro environnementaux. de contribuer et leur contribution effective, ce qui démontre la pertinence de cette nouvelle norme sociale. La NFTT, combinée avec une norme injonctive, semble jouer le rôle de connecteur entre intentions et actions dans ce contexte, contrairement aux autres normes. De plus, ces résultats démontrent que c'est l'échelle d'auto-efficacité envers l'environnement qui capture le mieux les préférences des sujets. En effet, contrairement aux études précédentes, les participants qui font preuve d'un haut degré d'altruisme ne semblent pas choisir une contribution plus élevée. Au contraire, les résultats montrent une relation positive entre l'altruisme et les écarts entre la volonté et le comportement. Enfin, comme nous l'attendions, les résultats démontrent un impact positif de l'auto-efficacité sur la réduction de l'écart entre la volonté et le comportement. La mise en place de nudges renforçant l'auto-efficacité de l'accomplissement d'un comportement vertueux semble donc intéressante. Ce chapitre contribue à la compréhension de la nudgeabilité des individus en fonction de leur personnalité. En outre, nous apportons un éclairage sur la pertinence de configurer les nudges en fonction de la personnalité des individus. Nous suggérons donc d'adopter cette approche de nudges personnalisés lorsque cela est possible. En ce sens, les stratégies de boosts pourraient également constituer une alternative pertinente. Contrairement aux nudges, les boosts (Grüne-Yanoff et Hertwig, 2016) visent à améliorer les décisions individuelles en fournissant des outils aidant à prendre des meilleures décisions en fonction des objectifs de chaque individu. Pour inciter à des comportements pour lesquels les agents ont des intentions hétérogènes, les boosts semblent donc adaptés pour leur permettre de se rapprocher de leurs préférences intrinsèques personnelles.

  Pour tenter de résoudre ce problème, nous avons mis en place un nudge facilitant l'accès à l'information concernant les possibilités de composter ses déchets, et notamment sur l'opportunité de monter un nouveau composteur en étant accompagnée d'une Les résultats démontrent que le nombre de visites de la section compostage de l'association a augmenté de plus de 150% durant la période où les posters étaient affichés. Ces résultats sont consolidés par la non-augmentation du nombre de visites de la page d'accueil de l'association pendant la même période. En revanche, nous n'avons pas observé d'effets significativement différents entre les traitements, ne démontrant pas l'efficacité des normes locales dans ce contexte. Il est possible que la superposition des mécanismes d'amorçage et de normes ait conduit à un excès d'informations pour les individus. Les résultats de cette expérimentation de terrain permettent de mettre en lumière l'utilisation de QR Codes comme nudge, réduisant le coût de recherche d'une information. ce comportement, nous avons mis en place une politique de nudges présentant des points communs avec celle du précèdent chapitre. D'une part, nous avons conçu un poster, basé lui aussi sur le mécanisme d'amorçage. Le poster décrit les vertus du Stop Pub et permet, via un QR Code, de demander un Stop Pub que nous déposerions dans la boîte aux lettres correspondante. Le QR Code agissant ici aussi comme un barrier removing, qui facilite le comportement vertueux. Les posters étaient accrochés dans plusieurs résidences étudiantes de l'agglomération Paris-Saclay. Les habitants de ces résidences devaient donc scanner le QR Code présent sur le poster, et indiquer le numéro de boîte aux lettres (et de bâtiment si nécessaire) avant de recevoir l'autocollant directement dans leur boîte aux lettres. D'autre part, nous avons essayé de générer des normes dynamiques (Sparkman et Walton, 2017), conduisant à des cascades d'adoptions Par conséquent, en déposant les Stop Pub au fur et que le faible taux d'autocollants utilisés parmi ceux distribués n'ait pas créé une norme sociale suffisamment visible. Une explication possible du faible impact du nudge est le type de résidences choisi. Nous avons mis en place les différents outils dans des résidences étudiantes où très peu d'autocollants étaient collés avant l'intervention, rendant plus difficile la formation de normes. Néanmoins, durant l'intervention les résidents étaient plus susceptibles de demander un autocollant lorsqu'il y avait déjà un Stop Pub sur une boîte aux lettres près de la leur, ce qui confirme le rôle des normes sociales. Malgré les résultats mitigés, les conclusions de cette étude soulignent la pertinence des nudges, par le biais de QR Codes, et des normes sociales pour faciliter l'accès aux comportements pro environnementaux et réduire l'écart entre l'intention et l'action. Ce
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Chapitre 5 : Le nudge pour informer : l'amorçage et les normes sociales pour faciliter le compostage des déchets Le premier chapitre de cette partie est une expérimentation de terrain dans laquelle nous avons mis en place une politique de nudge visant à faciliter la pratique du compostage collectif des déchets dans la ville de Lyon. Le compostage des déchets est un processus de décomposition et de recyclage de matériaux organiques en engrais naturel appelé plus couramment « compost ». En plus d'obtenir de l'engrais, composter ses déchets permet de réduire sa quantité de déchets de 30% (Etude Modecom, 2017), ce qui correspond à environ 200kg de déchets par ménage en moyenne chaque année 4 . Dans les grandes villes comme Lyon, des composteurs collectifs sont installés pour permettre aux habitants de la ville de pratiquer le compostage des déchets plus facilement. Cependant, la ville de Lyon doit faire face à une importante demande de ses habitants voulant devenir membre d'un composteur collectif, et la plupart de ses composteurs ne peuvent désormais plus accueillir de nouveaux membres. Il en résulte donc une saturation des composteurs collectifs de la ville, empêchant de nombreux habitants de composter leurs déchets. 5 . De plus, ces informations sont accompagnées d'un QR Code redirigeant vers la section compostage du site internet de l'association. Ce QR Code permet de réduire le coût de recherche de l'information. Dans une interview, Thaler suggère que retirer les barrières obstruant un comportement est la meilleure manière d'encourager son adoption 6 . Nous considérons le QR Code comme un « barrier removing. ». D'un point de vue méthodologique, la présence de QR Codes est cruciale puisqu'ils nous permettent de mesurer l'impact des posters à travers le nombre de « scans » effectués. Dans les traitements 2 et 3, un second poster est ajouté, combinant l'amorçage et les normes sociales. Dans le traitement 2, le poster est composé d'une carte de l'arrondissement où il se trouve affiché, indiquant tous les composteurs collectifs existants aux alentours. Le but de cette carte est de rendre saillante la présence d'individus pratiquants déjà le comportement vertueux. Elle s'apparente donc à une norme descriptive, avec une dimension locale puisque la carte est personnalisée en fonction de chaque arrondissement. Le traitement 3 comprend les éléments des deux premiers traitements, et combine la norme descriptive locale à une norme injonctive. Ainsi, en plus de la carte, des témoignages de plusieurs référents de composteurs collectifs ont été ajoutés. Ces témoignages racontent les expériences de ces référents et illustrent les bienfaits du compostage collectif, renforçant la vision de ce comportement comme socialement approuvée. Une fois le processus de randomisation des traitements effectué, les posters furent affichés sur des composteurs collectifs déjà existants, ainsi que dans des magasins bio de la ville. Les 42 affiches comprenant un QR Code ont été scannées plus de 180 fois entre le 5 mai et le 6 octobre 2021. De plus, cet outil s'avère très pratique pour avoir une mesure de l'efficacité des posters dans notre cas. Ce chapitre contribue donc à la littérature sur les nudges en proposant un outil encore peu utilisé pour ce type de politique. De plus, il contribue à étendre l'éventail de comportements pro environnementaux pouvant être encouragé par les nudges, cette étude étant une des premières premières à favoriser le compostage des déchets par le biais des sciences comportementales. Chapitre 6 : Mes voisins commencent-ils à interdire les prospectus ? Nudges et normes dynamique pour encourager l'adoption du « Stop Pub » « For a social norm to emerge, normative expectations must be created first, and empirical expectations will follow. » (Cristina Bicchieri, Norms into the wild, 2016, p111). Le deuxième chapitre de cette troisième partie est donc également consacré à un projet expérimental de terrain. Cette expérimentation vise à inciter l'adoption d'autocollants Stop Pub à coller sur la boîte aux lettres. En effet, malgré un taux de lecture faible des prospectus reçus dans les boîtes aux lettres (13% 7 ) seulement 17% des Français utilisent un Stop Pub. Les prospectus représentent environ 10kg de papiers par personne chaque année. Coller un Stop Pub sur sa boîte aux lettres a des vertus pro environnementales puisque la présence d'un de ces autocollants réduit la quantité de prospectus reçus d'en moyenne 93%. concernant de Stop Pub. Étant collés sur la boîte aux lettres, les Stop Pub sont visibles par les autres résidents de l'immeuble. Or plusieurs études sur le sujet ont démontré l'impact positif des normes sociales sur la probabilité d'adopter à son tour le Stop Pub (Reese

et al., 2013 ;[START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF]

. nudge a également permis de réduire la quantité d'autocollants gaspillés par rapport aux interventions traditionnelles. Les deux chapitres de cette dernière partie apportent un éclaircissement sur l'implémentation de nudges basés sur les effets d'amorçage et de normes sociales pour promouvoir des comportements pro environnementaux directement sur le terrain. Malgré l'impact limité des normes sociales dans ces deux études, ces travaux semblent pouvoir ouvrir la voie à d'autres interventions de ce type pour encourager le compostage des déchets, l'adoption de Stop Pub, ainsi que d'autres actions durables encore peu explorées par les sciences comportementales. Bibliographie ADEME. 2020. Déchets chiffres-clés. L'essentiel 2020. Allcott, H. 2011. Social Norms and Energy Conservation. Journal of Public Economics 95(9-10) : 1082-95. DOI : https ://doi.org/10.1016/j.jpubeco.

Table 1

 1 

				: Treatments
		Treatment		Definition	Cue received
		Treatment 1	Control condition	/
		Treatment 2	Standard norm	4 surveys
		Treatment 3	Norm From The Top	7 surveys
		Treatment 4 Norm From The Top + injunctive norm	7 surveys
				Table 2: Hypotheses
	Hypothesis Treatment		Definition	Treatment compared
	H1	T2	Boomerang effect of decisions towards the average	T1
	H2	T3		Increase in the average decision	T1, T2
	H3	T3		Boomerang effect towards the NFTT	T1, T2
	H4	T4		Increase in the average decision	T1, T2, T3
	H5	T4		Avoid the boomerang effect	T3

Table 3 :

 3 Descriptive statistics

	Average number of surveys per treatment	
		Observations Mean Stv.Dev Median
	Treatment 1	48	4.73	3.28	5
	Treatment 2	51	4.84	2.58	4
	Treatment 3	52	5.65	2.98	7
	Treatment 4	51	6.06	2.60	7

Table 4 :

 4 Two-sample Kolmogorov-Smirnov test & Mann-Whitney U test

			Surveys chosen		
			Two-sample KS test	Mann-Whitney U test
	Treatments Obs	D	Exact p value	z	Prob |z|
	H0: T1 = T4	99	0.2610	0.055*	-1.649	0.0991*
	H0: T2 = T3 103 0.3104	0.025**	-1.818	0.0690*
	H0: T2 = T4 102 0.3137	0.012**	-2.551	0.0107**
			p			

* < .10, p * * < .05, p * * * < .01

Table 5a :

 5a 

	Control group	27			
	Standard norm	39	2.086[.819]	0.011**	8.052 [6.598]
	NFTT	40	.034[.954]	0.972	1.034[.986]
	NFTT + injunctive norm	42	.019[.952]	0.984	1.019[.970]
	Age				
	Gender				

Logit regression on the sample including the decisions ≥ 4 surveys Variable Dummy variable: Surveys chosen = 4 Obs Coef [Std. Dev] p-value Odds ratio [Std. Dev]

Table 5b :

 5b Logit regression on the sample including the decisions ≥ 7 surveys

	Variable		Dummy variable: Surveys chosen = 7
		Obs Coef [Std. Dev] p-value Odds ratio [Std. Dev]
	Control group	23			
	Standard norm	16	.359 [1.068]	0.737	1.432 [1.529]
	NFTT	31	1.262[.850]	0.138	3.531[3.001]
	NFTT + injunctive norm	32	1.061[.857]	0.216	2.890[2.476]
	Age				
	Gender				

Table 6a :

 6a Logit regression on the sample including the decisions ≤ 4 surveys

	Variable		Dummy variable: Surveys chosen = 4
		Obs Coef [Std. Dev] p-value Odds ratio [Std. Dev]
	Control group	23			
	Standard norm	26	2.486[.847]	0.003***	12.014 [10.175]
	NFTT	15	.913[.990]	0.356	2.492[2.466]
	NFTT + injunctive norm	12	1.352[1.014]	0.183	3.864[3.919]
	Age				
	Gender				

Table 6b :

 6b Logit regression on the sample including the decisions ≤ 7 surveys Variable Dummy variable: Surveys chosen = 7 Obs Coef [Std. Dev] p-value Odds ratio [Std. Dev]

	Control group	27			
	Standard norm	37	-.264 [1.040]	0.800	.768 [.799]
	NFTT	29	1.634[.856]	0.056*	5.123[4.385]
	NFTT + injunctive norm	26	1.580[.865]	0.068*	4.853[4.197]
	Age				
	Gender				

Table 7 :

 7 Results hypotheses

	Hypothesis Treatment	Definition	Treatment compared	Result

Table 8 :

 8 [START_REF] Balundé | The Relationship between People's Environmental Considerations and Pro-Environmental Behavior in Lithuania[END_REF] Relationship between People's Environmental Considerations and Pro-Environmental Behavior in Lithuania. Frontiers in Psychology. DOI: https://doi.org/10.3389/fpsyg.2019.02319 Bicchieri, C. 2006. The grammar of society: The nature and dynamics of social norms. DOI: https://doi.org/10.1002/9780470147658.chpsy0311 Faul, F., Erdfelder, E., Lang, A,G., Buchner, A,. 2007. G*Power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav Res Logit regression on the whole sample

	Asch, S. E. 1951. Effects of group pressure upon the modification and distortion of
	judgments. In H. Guetzkow (Ed.), Groups, leadership and men. Pittsburgh: Carnegie Press.
	Pp 177-190.
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Table 10 :

 10 Logit regression on the whole sample

	Variable		Dummy variable: Surveys chosen = 7
		Obs Coef [Std. Dev] p-value Odds ratio [Std. Dev]
	Control group	48			
	Standard norm	51	-.051[1.025]	0.960	.950 [.974]
	NFTT	52	1.440[.820]	0.079*	4.221[3.460]
	NFTT + injunctive norm	51	1.303[.831]	0.117	3.682[3.061]
	Age				
	Gender				

Table 1 :

 1 Average number of surveys per treatment

	Table 1a: Surveys chosen		Table 1b: Surveys filled out	
		Observations Mean Stv.Dev		Observations Mean Stv.Dev
	Treatment 1	48	4.73	3.28	Treatment 1	48	3.94	3.20
	Treatment 2	51	4.84	2.58	Treatment 2	51	4.55	3.20
	Treatment 3	52	5.65	2.98	Treatment 3	52	4.58	3.33
	Treatment 4	51	6.06	2.60	Treatment 4	51	4.75	3.25

Table 2 :

 2 Analyse within subjects: Wilcoxon signed rank test

	H0: Surveys chosen = Surveys filled out
	Treatment	T1	T2	T3	T4
	Obs	96	102	104	102
	z	1.908	0.511	2.009	2.571
	Prob |z|	0.0564* 0.609 0.0445** 0.0102**
		p			

* < .10, p * * < .05, p * * * < .01

Table 3 :

 3 Analyse between subjects: Mann-Whitney U test

			Surveys chosen	Surveys filled out
	Treatments Obs	z	Prob |z|	z	Prob |z|
	H0: T1 = T4	99	-1.649 0.0991* -1.241	0.2144
	H0: T2 = T3 103 -1.818 0.0690*	0.096	0.9237
	H0: T2 = T4 102 -2.551 0.0107** -0.374	0.7083
	6.3 Distribution of the samples	

Table 4 :

 4 Analyse between subjects: Two-sample Kolmogorov Smirnov test

			Surveys chosen Surveys filled out
	Treatments Obs	Exact p value
	H0: T1 = T4	99	0.055*	0.668
	H0: T2 = T3 103	0.025**	0.994
	H0: T2 = T4 102	0.012**	1.000

Table 5 :

 5 Analyse within subjects: Two-sample Kolmogorov-Smirnov test

	H0: Surveys chosen = Surveys filled out
	Treatment	T1	T2	T3	T4
	Obs	96	102	104	102
	Exact p value 0.680 0.178 0.126 0.024**

Table 1 :

 1 Correlation matrix on personality traits(203 observations) 

	Altruism Conformity Self Efficacy SE Environment SE Exercise SE WM Age Gender Education	1.000	0.113 1.000	(0.109)	0.255 -0.221 1.000	(0.000***) (0.002**)	0.319 -0.035 0.219 1.000	(0.000***) (0.625) (0.002**)	0.277 0.015 0.202 0.197 1.000	(0.000***) (0.831) (0.004**) (0.005**)	0.187 -0.216 0.383 0.299 0.299 1.000	(0.007**) (0.002**) (0.000***) (0.000***) (0.000***)	0.043 -0.195 0.060 0.195 0.021 0.226 1.000	(0.541) (0.005**) (0.396) (0.005**) (0.767) (0.001**)	0.118 0.161 -0.033 0.002 -0.110 -0.071 -0.044 1.000	(0.094) (0.022*) (0.644) (0.976) (0.117) (0.315) (0.534)	0.127 -0.130 0.047 -0.009 1.000 -0.107 0.141 0.138 -0.029	(0.071) (0.065) (0.505) (0.898) (0.130) (0.045*) (0.049*) (0.685)	p values are indicated between brackets. p * < .05, p * * < .01, p * * * < .001
	Variable	Altruism	Conformity		Self Efficacy		SE Environment		SE Exercise		SE WM		Age		Gender		Education		

Table 3

 3 and surveys filled out(B=0.596, SE=0.235, p=0.011) is observed. According to these results, we interpret that participants with a high degree of SE environment tended to only have greater willingness when they did not receive a nudge. By contrast, T4 participants also had greater willingness but this was aligned with greater contributions. Therefore,

	to observe the presence of such patterns per treatment. Regarding
	the control group, the results are similar: a positive and significant effect on surveys
	chosen (B=0.401, SE=0.174, p=0.021), yet no significant effect on surveys actually filled

out (B=0.129, SE=0.181, p=0.476)

. No significant effects were observed in Treatment 2 nor Treatment 3. However, in Treatment 4 (NFTT + injunctive norm), a positive and significant effect of SE environment on both surveys chosen (B=0.

530, SE=0.232, p=0.023) 

Table 2 :

 2 All treatments (Ordered Logit model)

	Variable	Surveys chosen	Surveys filled out
		Coef [Std. Dev] p-value Coef [Std. Dev] p-value
	Age	-.011 [.014]	0.443	-.007 [.014]	0.604
	Gender	.108 [.273]	0.692	.215 [.275]	0.435
	Altruism	.089 [.268]	0.741	-.282 [.267]	0.291
	Conformity	-.460 [.340]	0.176	-.608 [.353]	0.085*
	Self Efficacy	-.309 [.254]	0.225	.037 [.254]	0.885
	SE Environment	.265 [.083]	0.001***	.097 [.087]	0.267
	SE Exercise	-.027 [.067]	0.684	.043 [.068]	0.531
	SE WM	-.030 [.077]	0.695	-.057 [.076]	0.454
	Education	FE		FE	
	Observations	202		202	
	Pseudo R 2	0.0233		0.0198	
		p			

* < .10, p * * < .05, p * * * < .01

Table 3 :

 3 Decomposition by treatment (Ordered Logit model)

	Treatment 1 Treatment 2 Treatment 3 Treatment 4	Surveys chosen	Coef [Std. Dev] p-value Coef [Std. Dev] p-value Coef [Std. Dev] p-value p-value Coef [Std. Dev]	-.041 [.031] 0.188 -.030 [.034] 0.387 -.005 [.029] 0.204 0.859 .048 [.038]	.324 [.744] 0.663 -.786 [.666] 0.238 -.212 [.618] 0.212 0.732 .877 [.702]	-.501 [.692] 0.469 .486 [.587] 0.408 .410 [.759] 0.638 0.589 .296 [.629]	-.115 [.852] 0.893 -1.405 [.795] 0.077* -.000 [.781] 0.094* 0.999 -1.660 [.991]	-.659 [.632] 0.297 -1.095 [.617] 0.076* 1.068 [.664] 0.744 0.108 -.231 [.706]	.401 [.174] 0.021** .143 [.210] 0.495 -.091 [.202] 0.023** 0.654 .530 [.232]	.166 [.169] 0.328 -.003 [.177] 0.989 -.118 [.135] 0.476 0.382 -.124 [.174]	-.144 [.189] 0.447 .017 [.215] 0.937 .202 [.163] 0.299 0.215 -.178 [.171]	FE FE FE FE	48 51 52 51	0.0899 0.0734 0.0952 0.1094	Surveys filled out	-.007 [.030] 0.820 .010 [.034] 0.774 -.036 [.035] 0.805 0.302 .010 [.039]	.734 [.720] 0.308 -.156 [.649] 0.810 -.459 [.623] 0.010*** 0.461 2.037 [.786]	-1.203 [.657] 0.067* -.021 [.610] 0.972 .353 [.736] 0.817 0.631 -.140 [.603]	-.642 [.915] 0.483 -.416 [.787] 0.597 -.456 [.833] 0.011** 0.584 -2.650 [1.038]	-.714 [.598] 0.233 .238 [.554] 0.667 .605 [.681] 0.230 0.374 -.903 [.752]	.129 [.181] 0.476 -.155 [.235] 0.509 -.146 [.199] 0.011** 0.462 .596 [.235]	.129 [.173] 0.456 -.027 [.179] 0.881 .125 [.128] 0.173 0.329 .230 [.169]	-.115 [.184] 0.532 .046 [.227] 0.837 .053 [.159] 0.380 0.738 -.142 [.162]	FE FE FE FE	48 51 52 51	0.0495 0.0350 0.0940 0.1382
		Variable		Age	Gender	Altruism	Conformity	Self Efficacy	SE Environment	SE Exercise	SE WM	Education	Observations	Pseudo R 2		Age	Gender	Altruism	Conformity	Self Efficacy	SE Environment	SE Exercise	SE WM	Education	Observations	Pseudo R 2

Table 4a :

 4a Gap between surveys chosen and completed

	Variable			Surveys gaps
				All treatments
		Coef[Std. Dev]	p-value
	Age		-.004 [.014]	0.760
	Gender		-.104 [.285]	0.716
	Altruism		.550 [.282]	0.051*
	Conformity	.183 [.348]	0.600
	Self Efficacy	-.588 [.272]	0.031**
	SE Environment	.139 [.091]	0.127
	SE Exercise	-.080 [.069]	0.245
	SE WM		.038 [.078]	0.621
	Education		FE		FE
	Observations	202		
	Pseudo R 2		0.0248	
	Table 4b: Decomposition by treatment (Ordered Logit model)
		Treatment 1	Treatment 2
	Variable			Surveys gaps
	Coef [Std. Dev] p-value	Coef	[Std. Dev]
	Age	-.056 [.034]	0.097*	-.018 [.037]	0.631
	Gender	-.604 [.897]	0.501	-.721 [.660]	0.275
	Altruism	1.802 [.878]	0.040**	.469 [.571]	0.411
	Conformity	.174 [1.052]	0.868	-.670 [.787]	0.394
	Self Efficacy	-.527 [.705]	0.455	-.973 [.638]	0.127
	SE Environment	.614 [.244]	0.012**	.292 [.248]	0.241
	SE Exercise	-.095 [.220]	0.666	.020 [.178]	0.910
	SE WM	-.114 [.203]	0.573	-.210 [.234]	0.370
	Education	FE			FE
	Observations	48			51
	Pseudo R 2	0.1685		0.0509
		Treatment 3	Treatment 4
	Age	.020 [.032]	0.531	.060 [.039]	0.124
	Gender	.502 [.674]	0.456	-1.556 [.704] 0.027**
	Altruism	.553 [.824]	0.502	1.230 [.662]	0.063*
	Conformity	-.197 [.835]	0.814	1.694 [.957]	0.077*
	Self Efficacy	-.350 [.728]	0.631	.190 [.705]	0.788
	SE Environment	.067 [.199]	0.737	-.298 [.229]	0.194
	SE Exercise	-.264 [.148]	0.074*	-.409 [.185]	0.027**
	SE WM	.314 [.156]	0.044**	-.109 [.169]	0.518
	Education	FE			FE
	Observations	52			51
	Pseudo R 2	0.1219		0.1812

Table 6 :

 6 Correlation matrix on risk, ambiguity aversions, and personality traits(200 observations) 

	Variable	Risk aversion (gain)	Risk aversion (loss)	Ambiguity aversion (gain)	Ambiguity aversion (loss)
	Risk aversion (gain)	1.000			
	Risk aversion (loss)	-0.155	1.000		
		(0.028*)			
	Ambiguity aversion (gain)	0.054	0.026	1.000	
		(0.444)	(0.714)		
	Ambiguity aversion (loss)	0.081	0.162	-0.048	1.000
		(0.255)	(0.022*)	(0.500)	
	Altruism	0.103	0.029	0.065	0.094
		(0.148)	(0.685)	(0.358)	(0.185)
	Conformity	-0.024	0.122	-0.083	0.118
		(0.740)	(0.084)	(0.243)	(0.096)
	Self Efficacy	0.061	0.057	-0.007	0.077
		(0.388)	(0.418)	(0.918)	(0.276)
	SE Environment	0.013	0.061	0.037	0.067
		(0.850)	(0.388)	(0.599)	(0.345)
	SE Exercise	-0.130	0.144	0.076	0.080
		(0.066)	(0.042*)	(0.281)	(0.262)
	SE Weight	0.018	0.059	0.090	-0.015
		(0.800)	(0.408)	(0.203)	(0.838)
	Age	0.056	0.019	0.087	0.065
		(0.435)	(0.788)	(0.218)	(0.359)
	Gender	-0.047	0.139	-0.043	0.019
		(0.510)	(0.050*)	(0.545)	(0.791)
	Education	0.110	0.014	0.026	-0.010
		(0.124)	(0.841)	(0.713)	(0.161)
		p values are indicated between brackets. p		

* < .05, p * * < .01, p * * * < .001

Table 7 .

 7 

	SE=.133, p=0.014) gaps between their two decisions. Then, risk aversion over gains (RAG)
	positively affected the number of surveys chosen (B=.325, SE=.175, p=0.064) and filled out
	(B=.524, SE=.183, p=0.004) in the control group. Nevertheless, this effect seems stronger
	for surveys filled out since RAG had a negative impact on the general gaps between surveys
	chosen and surveys filled out (B=-.546, SE=.216, p=0.011). RAG also had a negative effect
	on surveys chosen for participants in Treatment 4 (B=-.664, SE=.228, p=0.004) and tended
	to reduce positive gaps for all treatments (B=-.143, SE=.081, p=0.077). Finally, a high-risk
	aversion over losses (RAL) negatively impacted the number of surveys chosen in the control

First, regardless of the treatments, participants with a high ambiguity aversion over losses (AAL) tended to choose more surveys (B=.133, SE=.058, p=0.022) and to fill out more of them (B=.115, SE=.060, p=0.054). These effects are especially observed in Treatment 2 (Surveys chosen: B=.306, SE=.122, p=0.012; Surveys filled out: B=.246,

SE=.123, p=0.045)

. Second, participants with a high ambiguity aversion over gains

(AAG) 

were more likely to have positive (B=.147, SE=.075, p=0.051) and negative

(B=.325, SE=.168, SE=.140, p=0.007)

, while this effect was only observed in the control group regarding surveys filled out

 SE=.154, p=0.035)

.

Table 8

 8 main result we observed is the role of inconsistent risk aversion in gains (IRAG).IRAG has a global positive effect on the gaps between surveys chosen and surveys filled out (B=.878, SE=.400, p=0.028), and specifically on positive gaps (B=1.032, SE=.459, p=0.024). This effect was also significant in T2 (B=3.084, SE=1.092, p=0.005).

	below (results of the variables previously analyzed

14 

The table is in Appendix C. The

  also reported no impact of conformity, future work should use other tools than self-reported scales to measure people's conformity. The recent BEAST (Berlin Estimate AdjuStment Task) implemented by Molleman et al. (2019) could be a suitable alternative to measure conformity.

Table 9

 9 

	: Hypotheses

Table 1 :

 1 Estimate of contribution to prosocial behavior and marginal utilityUsing the equations and the estimated parameters of the previous section, we run the 800 simulations 8 of the model in NetLogo. Table 2 reports descriptive statistics. As discussed in the previous section, the norm value is computed for each simulation based on the contributions of the control group. The table indicates the average value of the two norms 9

	Parameter Estimate Standard Error p-value	Lower 95%	Upper 95%
					Confidence Interval Confidence Interval
	a *	6.46	0.85	0.000	4.79	8.13
	σ a	6.35	1.17	0.000	4.65	8.67
	π	0.33	0.63	0.183	0.14	0.58

Table 2 :

 2 Number of surveys per treatment

	Treatment	Norm value Mean surveys Mode
	Treatment 1: Control group	/	4.91	8
	Treatment 2: Standard Norm	η = 4.41	4.56	5
	Treatment 3: NFTT	η * = 7.06	6.11	8
	Treatment 4: NFTT + IN	η * = 7.06	6.23	8

Table 3 :

 3 Analyse between subjects: Mann-Whitney U test

		Average Surveys	
	Treatments Observations	z	Prob |z|
	H0: T1 = T2	800	11.431	0.000***
	H0: T1 = T3	800	-24.393	0.000***
	H0: T1 = T4	800	-24.436	0.000***
	H0: T2 = T3	800	-24.480	0.000***
	H0: T2 = T4	800	-24.480	0.000***
	H0: T3 = T4	800	-6.043	0.000***
		p * < .05, p * * < .01, p * * * < .001	

Table 7 :

 7 Average number of surveys per treatment

		Observations Norm value Mean Std.Dev	Mode
	Treatment 1: Control group	48	/	4.73	3.28	8
	Treatment 2: Standard Norm	51	4	4.84	2.58	4 and 8
	Treatment 3: NFTT	52	7	5.65	2.98	8
	Treatment 4: NFTT + IN	51	7	6.06	2.60	8

Table 8 :

 8 Average number of surveys per treatment

		Scenario 1		Scenario 2	
		Norm value Mean Mode Norm value Mean Mode
	Treatment 1: Control group	\	2.80	0	\	\	\
	Treatment 2: Standard norm	η = 2.29	1.91	0	\	\	\
	Treatment 3: NFTT	η * = 4.99	3.54	4	η * = 6.22	4.34	4
	Treatment 4: NFTT + IN	η * = 4.99	3.90	3	η * = 6.22	4.49	4

Table 10 :

 10 Average number of surveys per treatment

		Scenario 1		Scenario 2	
		Norm value Mean Mode Norm value Mean Mode
	Treatment 1: Control group	\	1.94	0	\	\	\
	Treatment 2: Standard norm	η = 1.42	1.05	0	\	\	\
	Treatment 3: NFTT	η * = 4.03	2.32	0	η * = 4.91	2.83	3
	Treatment 4: NFTT + IN	η * = 4.03	2.71	0	η * = 4.91	3.10	3

Figure 7a: Number of surveys chosen per agents in Scenario 1 169

Table 1 :

 1 Event Study: Regression analysis

	Compost Section Obs	Coef.	Std. Err.	t	P> |t|	[95% Conf. Interval]
	Posters	17	53.967	10.959	4.92 0.000***	[30.611 ; 77.328]
	const	17	35.364	6.511	5.43 0.000***	[21.487 ; 49.241]

Table 2 :

 2 Shapiro-Wilk W test for normal data

	Variable Obs	w	V	z	Prob>z
	residuals	17	0.952 1.011 0.022	0.491

Table 3 :

 3 Regression analysis; pre-event

	Compost Section Obs	Coef.	Std. Err.	t	P> |t|	[95% Conf. Interval]
	Home Section	11	.092	0.025	3.64 0.005***	[.035 ; .149]
	const	11	-11.278	13.278	-0.85	0.418	[-41.316 ; 18.759]

Table 4 :

 4 Regression analysis; post-event

	Compost Section Obs	Coef.	Std. Err.	t	P> |t|	[95% Conf. Interval]
	Home Section	6	-0.015	0.028	-0.55	0.621	[-.103 ; .073]
	Scans	6	2.187	0.405	5.41	0.012**	[.900 ; 3.474]
	const	6	18.216	19.503	0.93	0.419	[-43.848 ; 80.279]

Table 5 :

 5 Descriptive statistics

	Average number of scans per treatment	
	Treatment	Obs Means Stv.Dev Median
	Treatment 1	14	3.57	2.38	4
	Treatment 2	13	3.62	3.38	3
	Treatment 3	15	4.00	3.14	4

Table 6 :

 6 Shapiro-Wilk W test for normal data

	Variable Obs	w	V	z	Prob>z
	residuals	42	0.92244 3.183 2.444 0.00726

Table 7 :

 7 Number of scans per treatment: Kruskal-Wallis test

	Treatment	Obs	Rank Sum
	Treatment 1	14	295.00
	Treatment 2	13	269.00
	Treatment 3	15	339.00
	χ 2 =	0.194 probability = 0.9075
	χ 2 with ties = 0.197 probability = 0.9060

Table 8 :

 8 Number of scans per type of location: Kruskal-Wallis test

	Category Obs	Rank Sum
	compost	32	705.00
	Shop	10	198.00
		χ 2 =	0.252 probability = 0.6156
		χ 2 with ties = 0.257 probability = 0.6125

Une étude de l'ADEME (2020) a révélé que la quantité moyenne de déchets produits par ménages en France est de 580kg.

à mesure dans les boîtes aux lettres des résidents les ayant demandés, nous nous attendions à ce que la probabilité que leurs voisins demandent à leur tour un sticker augmente, créant petit à petit une norme sociale dynamique. De plus, nous souhaitions identifier si l'atteinte d'un seuil minimal était nécessaire au déclenchement d'une norme dynamique. Pour cela nous avons divisé l'ensemble des résidences en plusieurs groupes. Le premier groupe correspond à la simple disposition des posters dans le hall des résidences. Dans les deux autres groupes, nous avions déposé des autocollants dans une proportion des boîtes aux lettres quelques semaines avant d'installer les posters. De ce fait, lorsque les posters étaient accrochés, certains résidents avaient déjà collé un Stop Pub, augmentant ainsi la perception d'une norme descriptive au sein de la résidence. Pour ces deuxièmes et troisièmes groupes, nous avions déposé des Stop Pub dans respectivement 20% et 40% des boîtes aux lettres (choisies de manière aléatoire). Les résultats de l'étude montrent que le nudge a augmenté le nombre de Stop Pub comparé à la période précédant l'intervention et au groupe de contrôle. Malgré un taux d'adoption relativement faible, les résultats démontrent que les codes QR peuvent être un moyen alternatif -toutefois perfectible -pour encourager les résidents à demander un Stop Pub, plutôt que de mettre des autocollants dans chaque boîte aux lettres comme c'est le cas dans les campagnes traditionnelles. En ce qui concerne le deuxième objectif, nous ne semblons pas observer de cascades de comportements vertueux après avoir déposé des Stop Pub dans une partie des boîtes aux lettres, sauf dans une résidence. Pour les autres résidences, il semble

Pictures of the treatments are available in the Appendix A.

22 among the 48 participants in the control group i.e., ≈ 50% of the participants.

During the first session, the subjects had to complete personality scales. They must attend the two sessions to be remunerated. The results of the first session are discussed in another paper that has yet to be published. The entire timeline is in Appendix C.

Global environmental sensitivity, waste, waste composting, sustainable purchasing, reuse of electronic goods and devices, energy consumption, transports, consumption of non-reusable plastics.

No preregistration was done for this experiment.

Non-parametric test that compares the cumulative distributions of two data sets. The two-sample

Test based on the null hypothesis that, for randomly selected values X and Y from two populations, the probability of X being greater than Y is equal to the probability of Y being greater than X.

Positive effect of Treatment 3 but no significant effect of Treatment 4 (p=0.117). See tables 9 and 10 in Appendix E.

In addition, the average duration for participants to complete a single survey was 1 minute 43 seconds (1 minute

seconds without outliers), indicating a relatively short duration of the effort, which does not correspond to the time persistence discussed in the literature.

Global environmental sensitivity, waste, waste composting, sustainable purchasing, reuse of electronic goods and devices, energy consumption, transports, consumption of non-reusable plastics.

For instance, if a participant selected two surveys, they received the following message after the first survey: "This survey is over. You have 1 left". The participant could continue to fill out another survey or stop. If the participant completed two surveys, they received the following message: "Your 2 surveys are over. Do you agree to fill out another survey ?". Illustrations are in the appendix.

The center has conducted over 800 experimental economics with the participation of the students of

30.2% of the participants filled out fewer surveys than declared, while 16.8% of them filled out more surveys than previously declared.

A Levene test shows that the variance in the treatments groups is significantly different between surveys chosen and surveys filled out.

Non-parametric test that evaluates the null hypothesis that two related paired samples come from the same distribution.

Non-parametric test of the null hypothesis that, for randomly selected values X and Y from two populations, the probability of X being greater than Y is equal to the probability of Y being greater than X. Also called the Wilcoxon rank-sum test, or Wilcoxon-Mann-Whitney test.

More detailed charts are provided in Appendix C.

More detailed charts in Appendix C.

The two-sample Kolmogorov-Smirnov test does not assume that data are sampled from Gaussian distributions (or any other defined distributions) and is useful for testing whether two samples come from the same distribution.

Ratio of the other groups are the following: T1: 58%, T3: 56%, T4: 57%

The authors defined dieters as the people who answered "Yes" to the question "Are you currently watching your diet?".

The grids of lotteries are in Appendix A .

For instance, if a participant selected two surveys, they received the following message after the first survey: "This survey is over. You have 1 left". The participant could continue to fill out another survey,

The center has conducted over 800 experimental economics with the participation of the students of environing Montreal universities.

Coefficient sizes are not comparable across scales since some are graduated up to 5 and others up to

[START_REF] Thaler | Gambling with the House Money and Trying to Break Even: The Effects of Prior Outcomes on Risky Choice[END_REF] Education is an ordered categorical variable with eight levels added as fixed effects.

Note that coefficients are not proportional since some scales have a different number of levels (ex: general SE and SE environment). Moreover, we cannot compare coefficients of logit regressions across models.

See Table 11 in Appendix B.

Unfortunately, the risk/ambiguity aversion traits of three participants had not been correctly recorded, leaving 200 observations for this part of the analysis.

In their model, the authors indicate that the intrinsic motivation to behave prosocially can come from "pure" altruism or from "joy of giving" (i.e., impure altruism). Here we do not decompose between pure and impure altruism.

300 agents is the population maximum in Netlogo.

Specifically the 37 greatest contributors among the 75 agents in the control group.

We discuss in Section 6 that this proportion is flexible and can vary depending on the initial distribution of contributions.

A similar graph of the contributions is in the Appendix A.

The model has been coded in Stata. The code is available upon request.

We interpret that the estimation of ai captures the heterogeneity of the cost to contribute: the more an agent is willing to contribute, the less they feel costly to do so.

Each simulation is the average of the 75 agents. Thus, there are 60 000 observations per treatment.

As mentioned in subsection 3.2, the norms are rounded down to the nearest unit, which explains the difference between the mean surveys in T1 and η.

Rounding the norm down to the nearest unit partly explains that decrease, yet there is no positive impact when the norm is simply rounded.

The results are presented and discussed in detail inRouillé (2022).

6.23 -4.91 = 1.32 in the model and 6.06 -4.73 = 1.33 in the data.

A limit for the norm's value is to avoid discouraging potential low contributors. In an energy conservation study with peer rank information disclosure, Bhanot (2017) reports a demotivated effect from inefficient households, called the "last place effect". Nevertheless, we do not integrate this phenomenon into the model.

For instance, MLE on the data of the control group estimates a * = 6.05 and σ a = 5.78. These estimations are inferior but relatively close to estimations on all the data.

We suggest using the same value for π, especially if the contribution to the desirable behavior also involves uncertainty.

We recommend the ML approach to estimate the model, which is quite convenient. Do not hesitate to contact us if you have any questions.

To the best of our knowledge.

https://www.mouvementdepalier.fr/

Posters are in French, however, a translation of the text is available by contacting the author at alix.rouille@ens-paris-saclay.fr .

The Nutri-Score is a nutrition label that converts the nutritional value of products into a simple code consisting of 5 letters, each with its own color. Each product is awarded a score based on a scientific algorithm.

http://www.nudgefrance.org/laureats-nudge-challenge-2020-covoiturage/

A standardized variable (sometimes called a z-score or a standard score) is a variable that has been rescaled to have a mean of zero and a standard deviation of one.

The Kruskal-Wallis test is considered the non-parametric equivalent of the one-way analysis of variance (ANOVA).

Here near means next to the mailbox, diagonally, or one mailbox away. Since the No Ads rate is in the

It was the case for some residences we contacted for the experiment.
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Appendix:

Appendix B:

The authentic message received by the participants asking to fill out additional surveys (in french): "Before finishing the experiment, we would be grateful if you could take some time to fill out additional surveys.

These surveys are related to the environment and are not linked with the experiment you have just carried out.

Therefore, you will not receive any reward for filling it out.

You can choose the number of surveys (up to eight, lasting only one minute each) you wish to fill out."

Appendix C: Nudging or social pressuring?

The mixed influence of social norm nudges Abstract Social norm nudges for promoting desirable behaviors are now widely used in the literature. Nevertheless, their effects are mixed and depend particularly on the part of the population that already practices the fostered behavior. In a previous paper, we presented the "Norm From The Top", a new social norm providing information based only on the most altruistic people. In an experimental framework, we reported that this norm increases the willingness to behave prosocially compared to the standard social norm.

Here, we present the extended results of this experiment. Although the Norm From The Top leads to declarations of more prosocial behaviors, those actually performed are not significantly greater. Thus, the Norm From The Top produces an improvement in the willingness to act prosocially, but it is not consistent with the actions performed. Since the participants were first asked to choose their contribution, we interpret this norm as impacting their decisions before executing the task since they have no clearly defined preferences. However, this impact tends to disappear when they perform the behavior and could therefore shape their preferences gradually. We argue that these social norm nudges can be felt as social pressure since they provide feedback that is not based on preferences but instead creates social proof bias altering the decisions. This paper contributes to improving the understanding of nudge mechanisms, the type of influence exerted, and the persistence of their impact.

JEL CODES: C91, D91.

Key words: Social norms, nudge, Norm From The Top, social pressure.

Declarations of interest: none.

The figures on pages 72, 75, 76, and 86-91 should be printed in colors.

Appendix A: How many surveys do you want to complete ?" How many surveys do you want to complete ?"

3-Authentic messages received by a participant after he completed surveys (while he selected an initial contribution of two surveys): We argue that this nudge fulfills its role as a bridge between willingness and behavior for people with high environmental sensitivity. In addition, general self-efficacy tends to reduce the gap between the two decisions, regardless of the nudge received. Also, general altruism and conformity did not act as relevant factors in nudgeability in our setting. These insights support an approach of nudge tailoring, based on individuals' personalities and the architecture of the environment, is preferable whenever possible.

These results contribute to identifying how nudgeability differs across individuals and could help policymakers design behavioral policy more efficiently.
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feedback of other treatments is built from the responses of the first group. We then sent the message to the rest of the base to compose the three other groups. Although a long interval between the two parts of the base may affect agents' decisions, especially if significant events tend to occur, we assume that the small interval between the first group and the other groups does not allow for such undesirable effects 5 .

The sample is composed of 120 women and 83 men (Average age = 37.2 ; SD = 10.5).

The most represented levels of education of the participants are bachelor (81 subjects)

and master (76 subjects). The average level of education of the sample is higher than the average in Quebec 6 . Participants obtained an endowment equal to 16$ 7 for the tedious task, then the payoffs increased (up to 32$) or decreased (down to 0$) according to the result of the lottery. The minimal remuneration was 5$.

Materials and procedure

The experiment took place online. The 203 participants were randomly assigned to one of the four treatments:

• Control condition (T1 ; n=49): Participants had no information regarding other participants' actions.

• Standard norm (T2 ; n=51): Participants were informed that other participants filled out, on average, four surveys (based on the first treatment).

• Norm From The Top (T3 ; n=52): Participants were informed that the average of surveys filled out was above seven among the participants who had filled out the most surveys.

• Norm From The Top + injunctive norm (T4 ; n=51): Participants were informed that the most dedicated participants filled out, on average, more than seven surveys.

Recall that the feedback is based on the results of the first treatment. Five participants of the first session did not show up for the second session and were therefore excluded. In addition, one participant in the control group did not finish the experiment, and therefore his data had to be removed from the sample. After the experiment, we checked the 5 All sessions were conducted on weekdays. We checked for any effects potentially induced by the day and time of each session. 6 In Quebec, 25.5% of people aged 25 to 64 had a bachelor's degree or higher in 2016 ( Statistics Canada.

2017).

7 $ corresponds to Canadian dollars.

104 randomization of the four treatments according to the demographic variables (age, gender, education) and the elicited preferences (risk and ambiguity aversion).

Results

This section examines the results of the paper, divided into several subsections. The first subpart is a preliminary analysis of the relationships between personality traits. In the second subpart, we investigate the impact of personality scales on the number of additional surveys chosen and filled out. The first analysis is common to all treatments. A second analysis is specified according to the different treatments. This further analysis allows us to study the impact of personality on nudgeability. In the third subpart, we examine the effect of personality on the gap between the two decisions (willingness and actual contribution) towards prosocial behavior. Finally, the fourth and last subpart of the result section explores the impact of risk and ambiguity aversion.

Correlation between personality scales

Before interpreting the personality scales' results, we must look for consistency. The Cronbach alpha measures the internal consistency of scales. The literature indicates an acceptable value above 0.70 (Cortina, 1993). In our experiment, each scale has items with Cronbach's alpha above 0.75. The scales are thus considered consistent.

Following the literature, we used a correlation matrix to analyze the relationships between personality measures. Table 1 presents the results of the correlation matrix between personality scales. Age, gender, and education variables were also included 8 . The main pattern we observed is the positive correlations between self-efficacy scales. Indeed selfefficacy, SE environment, SE exercise, and SE WM are all positively correlated. Such relationships are not surprising since the literature has shown that general self-efficacy (GSE) could be correlated with specific self-efficacy scales: Bryton and Stahlmann (2019) reported positive correlations between GSE and SE environment, while Tamura (2014) found similar results between GSE and SE exercise. In addition, [START_REF] Choi | Self-efficacy and self-concept as predictors of college students' academic performance[END_REF] demonstrated a positive relationship between GSE and academic self-efficacy.

8 Gender is a dummy variable equal to 0 for males and equal to 1 for females. The education variable is an ordered categorical variable defined by the last degree obtained by the participants. Since the last category of the variable was "Other degree," the only subject who chose this option was removed from the correlation analysis.

Exploratory Results

The other results we observed are not directly related to the hypotheses of the study.

First, Table 4a indicates a slight positive and significant effect of altruism on gaps between surveys chosen and surveys filled out (B=.550, SE=0.282, p=0.051), which comes from positive gaps (B=.585,SE=0.336,p=0.082). Participants with a high degree of altruism chose more surveys than they completed. This effect seems to be driven mostly by participants of the control group (B=1.802, SE=.878, p=0.040), which is consistent with the negative effect of altruism on surveys filled out in T1 (Table 2) and in T4 (B=1.230, SE=.662, p=0.063).

Regarding SE environment, Table 5 shows a negative effect of the scale on negative gaps SE=0.135,p=0.013). This result means that participants with a high degree of SE environment were less likely to fill out more surveys than those chosen. This global impact of SE environment on gaps seems to be driven by participants of the first group (B=.614,SE=0.244,p=0.012), which revealed that this effect disappeared for people who people received a social norm nudge. Therefore, when people with a high altruism or SE environment were informed about the contributions of their peers, they tended to have fewer gaps between their willingness to behave prosocially and their actual prosocial behavior than when they had no information.

In line with the previous section, conformity tended to increase the gap for participants in T4 (B=.1.694,SE=0.957,p=0.077).

Then, we examined some effects of personality scales on survey gaps in specific treatments.

We observed a positive and significant impact of the weight management SE gaps in T3 (B=.314,SE=0.156,p=0.044). Conversely, Table 4b shows a negative effect of the exercise SE on gaps in T3 (B=-.266, SE=0.148, p=0.074) and T4 SE=0.185,p=0.027). Also, we observed an effect of gender on gaps in T4. In line with the negative effect observed on surveys filled out, women in T4 tended to be more consistent between the number of surveys they declared and the number they filled out, compared to men (B=-1.556, SE=0.704, p=0.027). Finally, we found that the age of the participants affects survey gaps. The main effect is a negative impact of the age on positive gaps (B=-.032, SE=0.018, p=0.080) and in T1 for all gaps(B=-0.56, SE=0.034, p=0.097). This means that older participants were less likely to leave the experiment without completing as many surveys as they had chosen. 

Relationship with risk and ambiguity aversion

In the last subpart of the results section, the relationships of the variables discussed previously with risk and ambiguity aversion are investigated. The data measuring participants' risk and ambiguity aversion were collected through the lotteries they played during the second session before the prosocial behavior. Descriptive statistics about the four variables are provided in Appendix A. The lottery grids are also available in Appendix A. Note that this part of the results is exploratory. Therefore, we did not interpret the results but, where possible, we compared them with previous literature.

Risk/ambiguity aversion and personality traits

Using the same method as in subpart 6.1, we investigated the correlations between risk/ambiguity aversion and personality traits. The correlation matrix results are summarized in Table 6 below 13 . We first observed the correlations between risk and ambiguity aversions. Table 6 shows a negative and significant correlations between risk aversion over gains and risk aversion over losses .This result contradicts the findings of Chapman et al. (2019). In their study, the authors reported a positive correlation between the two types of risk aversions. In addition, we did observe that risk and ambiguity aversion over losses are 
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Social norm nudges have recently become a recognized tool for encouraging desirable behaviors. This paper presents a model assessing the effectiveness of several social norm nudges on the contributions to prosocial behavior. The model is based on a laboratory experiment from Rouillé (2022), in which participants were asked to complete surveys related to environmental topics without any remuneration. It was built using the agentbased model (ABM) approach, which facilitates social interactions between agents and obtains reliable results through a large number of simulations. This approach also allows the ability to easily compare different scenarios. The proposed model is estimated with a maximum likelihood using the experimental data. The model simulations demonstrate the superiority of the "Norm From The Top" over the standard norm as well as the need to add an injunctive norm that depends on the current distribution of behaviors. The results further confirm the potential of the "Norm From The Top" to be effective for prosocial behaviors where the average contribution is currently very low. Given its relative simplicity and adaptability, researchers interested in this topic may adopt this method for evaluating the effectiveness of social norm nudging in different frameworks.
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3 Methods and material

Procedure

The model is created to highlight the mechanisms of different social norm nudges on the contributions to prosocial behavior. We built the model using the agent-based model (ABM) approach. An agent-based model is a computational model for simulating the actions and interactions of autonomous agents to understand individual and collective behaviors in a system and what governs its outcomes. ABM is a suitable method for several reasons. First, ABM is advantageous over other methods when agents are heterogeneous since it allows to compute their preferences at the individual level. In addition, agent-based models can efficiently simulate social interactions between agents.

For instance, this method allows for the introduction of conformity parameters handily [START_REF] Jensen | Agent-based assessment framework for behaviorchanging feedback devices: Spreading of devices and heating behavior[END_REF][START_REF] Zhang | Agent-based modeling approach for group polarization behavior considering conformity and network relationship strength[END_REF]. In our case, using the ABM method is also convenient to simulate the distribution of contributions per treatment and thus examine the impact of the norms in more detail. ABMs have been used in the literature to analyze the impact of social norms on pro-environmental behaviors in specific cases, such as waste recycling [START_REF] Scalco | The Implementation of the Theory of Planned Behavior in an Agent-Based Model for Waste Recycling: A Review and a Proposal. Agent-Based Modeling of Sustainable Behaviors[END_REF] and even the efficiency of social norm nudges [START_REF] Ceschi | Testing a norm-based policy for waste management: An agent-based modeling simulation on nudging recycling behavior[END_REF]. In addition, Kaaronen and Streltovksii (2020) used an ABM to identify the emergence of tipping points in adopting sustainable behaviors. Finally, an ABM allows one to compute a model with simple micro-rules of behavior and then observe macro-level results (Rand and Rust, 2011). [START_REF] Richetin | A micro-level simulation for the prediction of intention and behavior[END_REF] demonstrated interest in the ABM approach to explain the transition between intention and behavior, compared to other models.

The decision of the agents are structured with a utility function. Hesselink and Chapin (2019) mentioned in their agent-based model review that using utility function was quite common in this type of model [START_REF] Hicks | An agent based approach to the potential for rebound resulting from evolution of residential lighting technologies[END_REF][START_REF] Mccoy | Consumer preferences and the influence of networks in electric vehicle diffusion: An agent-based microsimulation in Ireland[END_REF][START_REF] Palmer | Modeling the diffusion of residential photovoltaic systems in Italy: An agent-based simulation[END_REF]. Following [START_REF] Andersen | Behavioral econometrics for psychologists[END_REF], the model's parameters are estimated by a maximum likelihood using the experiment's data.

We computed the model on NetLogo software. NetLogo is a multi-agent programming language and modeling environment for simulating complex phenomena [START_REF] Wilensky | NetLogo[END_REF]. Based on the parameters estimated, we ran 800 simulations of the model to obtain robust results. The code and complete source code for the model are freely available from the authors upon request.

Analysis of the distributions

We used ordered probit models to analyze the effects of the treatments on every possible contribution from Surveys=0 to Surveys=8. This method allows us to examine whether the patterns observed in Figure 2 are significant. The results are reported in Tables 4a,4b, and 4c. Table 4a indicates that all the norms reduce non-contributions (Surveys=0) compared to the control group. The standard norm also decreases contributions to eight surveys while increasing contributions from two to seven, with a more substantial effect on four and five surveys. These results correspond to the concentration of contributions around the average observed in the graph and are in line with the theoretical effects expected.

NFTT's treatments significantly reduce contributions to one and two surveys yet improve medium and high contributions. The distinction between T3 and T4 is that T3 decreases contributions to eight surveys compared to the control group, while T4 does not. By contrast, T3 significantly increases seven surveys' contributions, whereas T4 very slightly, compared to T1. This is in line with the boomerang effect expected in seven when the NFTT is alone (since η * = 7.06), and the removing of the boomerang effect when the NFTT is combined with an injunctive norm (IN), stabilizing the contribution to eight surveys compared to the control group. These results are confirmed in Table 4c, which reports the effects of T4 with T3 as a dependent variable. The table indicates that only a negative effect on Surveys=7 and a positive effect on Surveys=8 from T4 are significant. Table 4b reveals the ordered probit models' results with Treatment 2 as the dependent variable and Treatment 3 and 4 as independent variables. The models show that T3 and T4 significantly reduce contributions from zero to five surveys, whereas increasing contributions from six to eight surveys, with the strongest effect for Surveys=8 (except a small negative effect of T4 in Surveys=7). This brings insights into how the NFTT is more appropriate than the standard norm in this context. These results are consistent with Figure 2 and confirm the superiority of Treatment 4 over the other treatments.

Appendix A Fictive Case 2: a i with a value drawn from a normal law N (µ = 1 , σ 2 = 6). Treatment 3 4.8 6.6 10.7 14.0 14.5 11.5 7.2 3.7 1.9

Treatment 4 4.9 6.7 10.8 14.0 13.9 8.9 3.9 2.9 9.2

Part 3: Implementation of green nudges to encourage the adoption of pro-environmental behaviors in the field Chapter 5

Nudging to inform:

Priming and social norms to facilitate waste composting 1

1 Many thanks to Anne Corcos, Francois Pannequin, Thomas Vendryes, the audience of EUGLOH ( 2021)

and FAERE (2022) for their comments and advice.

Abstract

The combination of social norms and nudges has proven to be a powerful tool for inciting people to adopt pro-environmental behaviors. In this study, we implemented nudges that promote pro-environmental behavior still little explored by behavioral economics: collective waste composting. In particular, we designed priming and social norm nudges to incite people looking for information about waste composting possibilities. We set up a field experiment with a two-fold purpose. First, remove the barriers towards collective composting in Lyon by using posters related to priming theory with QR Codes that redirect directly to the website of a local association dedicated to environmental actions. Second, these posters created new social norm mechanisms. Since composting is still practiced by only a minority of people in France, the standard way of combining nudges and social norms is insufficient in this context. Here, we focus on descriptive and injunctive norms with local dimensions. These new norms aimed to make the nudge more efficient by increasing the number of scans. We observed that the scans of the posters allowed for a significant increase in the visits to the website over several months, thus improving information about collective waste composting. Although no significant differences were found between social norms treatments, these results show that the QR Code is a promising tool for implementing nudges.
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First, the objective of implementing priming nudges was to improve access to information about collective composting and facilitate its adoption. These nudges take the form of posters on which are placed QR Codes. QR Codes can be seen as barrier removing and bridge the gap between intention and action. The second purpose was to use local social norms focusing on groups of people who practice waste composting to promote a behavior that most people do not perform.

Thus, this article addresses whether combining priming and social norms promotes a still-emerging behavior, waste composting. The experiment had mixed results. Regarding the first objective, the nudge improved access to information on collective composting through the association's website. These results establish the role of the QR Code as a nudge that removes the barriers by reducing the search costs regarding waste composting.

However, treatments using social norms did not have a significant effect compared to the priming treatment.

The paper is structured as follows. The next section provides information about the context of waste composting, particularly in Lyon. In the third section, we discuss the design of the nudges. The fourth section is dedicated to the methodology of the experiment. We present the results of the study in the fifth section. Finally, we discuss the results and conclude the study in the sixth and last section.

Context

Over the last decades, pro-environmental behaviors have become more prevalent as the consciousness of individuals with regards to environmental issues has improved. [START_REF] Balundé | The Relationship between People's Environmental Considerations and Pro-Environmental Behavior in Lithuania[END_REF] defined the concept of pro-environmental behavior based on several definitions: "Pro-environmental behavior can be defined as all possible actions aimed at avoiding harm to and/or safeguarding the environment (Steg and Vlek, 2009), either performed in public (e.g., participation in environmental movements) or private domains (e.g., recycling: Hadler and Haller, 2011)" (p2). Nowadays, more resources have become accessible that encourage pro-environmental behaviors, even in large cities. Collective composting is a great example of these possibilities. Composting is the natural process of decomposition and recycling of organic material into a humus rich soil amendment known as compost [START_REF] Risse | FOOD WASTE COMPOSTING: Institutional and Industrial Applications[END_REF]. Composting organic waste reduces the total quantity of waste by 30%, representing an average of 200kg per household for a year.

Mainly developed in rural areas, composting is growing in large cities through collective composts. Nonetheless, in France, only 34% of the population composts its organic waste, although 92% state that waste sorting and composting are essential or important (ADEME, 2020). Thus, a gap between intentions and actions seems to exist. As discussed in the introduction, such gaps often exist in ecological issues.

Furthermore, in France, each municipality must offer a composting solution to its inhabitants by 2024. These composts can be public, for instance, settled near public parks or private buildings. Lyon (France) is an example of a city where a significant part of the citizens is sensitive to such pro-environmental behaviors. During the last decade, hundreds of collective composts have been settled in the town on the initiative of citizens accompanied by the local community (Métropole de Lyon). For instance, in 2021, Métropole de Lyon provided 175 collective composts after providing 156 collective composts in 2020 and 78 in 2019. However, the demand to be a member of these collective composts largely exceeds the available supply. A standard collective compost can welcome 60 households. However, the waiting list of these composts often exceeds that number, thus resulting in saturation since the households who are members of a compost rarely quit it. The solution for reducing that saturation is to create more composts. Nevertheless, even if there are people who want to compost, setting up a compost seems complicated and time demanding to them. People might think they would not gather enough neighbors to launch a compost project, and they are not aware of the possibility of being helped by organizations. To address this saturation issue, we decided to use behavioral sciences and design nudges that ease the setting up of composts and incite people to take action.

Nudges design and Hypotheses

The nudge was made up of one or two posters according to the different treatments.

The posters were in format A4. Treatment 1 was comprised of one poster, while treatment 2 and treatment 3 were made up of two posters (see Appendix B 4 ). The nudge had several dimensions, which were added following these different treatments.

The first poster was identical for the three treatments. It used several well-known tools in the nudge theory: clear information, attractive colors, and a barrier removing. Its first Appendix A: Difference in differences analysis:

Equation of the model: the injunctive norm provides information on the approved behavior, that is, what people approve of doing (Reno et al., 1993). Second, besides social norms, [START_REF] Liebig | Active and Forced Choice for Overcoming Status Quo Bias: A Field Experiment on the Adoption of "No junk mail" Stickers in Berlin, Germany[END_REF] demonstrated that attaching stickers to the mailboxes compels people to choose, overcoming status quo bias, which had a higher impact than just dropping the stickers into the mailboxes. In another study, [START_REF] Rommel | Motivation crowding theory and pro-environmental behavior: Experimental evidence[END_REF] Ajzen, 1991). In particular, the author discussed that social pressure, through stickers put in neighbors' mailboxes, increases the attitude towards adopting the No Ads. Additionally, she documented that the No Ads' environmental concerns and perceived environmental benefits positively impacted its adoption.

In this study, we considered these previous results and attempted to reduce the cost and waste of putting stickers in all the mailboxes. The approach was two-fold. First, we allowed the residents to ask for a sticker by scanning QR Codes printed on posters. The second purpose was to trigger cascades of prosocial behaviors by creating descriptive norms. Hence, we dropped No Ads stickers in some mailboxes two weeks before setting up the posters. We expected some residents to stick them, making their behaviors salient to their neighbors and increasing the number of stickers asked via the posters. Residents would stick a No Ads over time, emerging into a dynamic norm that would persuade other residents to adopt the same behavior. In the literature, dynamic norms are defined as "information involving widespread change in others' behavior or attitudes" (Sparkman and Walton, 2017), compared to static norms. Dynamic norms have been documented

as promoting prosocial or pro-environmental behaviors practiced by a minority, such as eating less meat (Sparkman and Walton, 2017) or reducing plastic use (Loschelder et al., 2019). However, in this study, individuals were not informed directly of the percentage of the population that modified their behavior, but they observed the evolution of their neighbors' behavior at the individual level.

We created a poster allowing residents to ask for a No Ads (NA) 2 . These posters hung in visible places of the residences provided information about the benefits of adopting a

No Ads (as suggested by [START_REF] Simon | Consumer adoption of No Junk Mail stickers: An extended planned behavior model assessing the respective role of store flyer attachment and perceived intrusiveness[END_REF]. In particular, the posters informed residents that leaflets represent 40kg of paper per year per household. The green color was prominent to introduce an environmental atmosphere. These elements are related to priming theory.

2 Poster available in the Appendix.
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Priming nudges are defined as "subconscious cues which may be physical, verbal or sensational, and are changed to nudge a particular choice" (Wilson et al., 2016). We also set a QR Code on the posters. Following Liebig and Rommel's results, the idea of the QR was to ease the decision to adopt the No Ads sticker. The residents had to scan the QR Code to order the NA. More precisely, the QR Codes redirected to a form where people had to indicate their name and the number of their mailboxes. In an interval of fifteen days, we dropped the NAs in the mailboxes of the residents who ordered them. Second, to generate a dynamic descriptive norm, we dropped a NA in a proportion of mailboxes before setting up the posters. In Treatment 1, there were no NAs dropped before the posters. In Treatment 2, we dropped NAs in 20% of the mailboxes, and in Treatment 3, we dropped NAs in 40% of the mailboxes. Finally, we implemented the last treatment to compare our intervention with a traditional intervention where NAs are dropped in all mailboxes (Control Group 2), which is costlier. The treatments are summarized below: The experiment took place in student residences. The student residences were all in the same area (on the campus of the University Paris-Saclay) 3 . For all the residences, there were no or very few NAs before the experiment (see Figure 1, column SP Before Expe).

Males represented between 68% and 75% of the residents depending on the locations 4 , and the average age was from 21.8 to 22.5. The timeline of the experiment is summarized below:

Timeline of the experiment

Start

No Ads dropping Random 0%; 20%; 40% of the mailboxes

Step 1

Posters settlement

Step 2

No Ads dropping for residents who asked for it

Step 3 End

3 Residences Polytechnique and Les Rives were first used as Control Group 1 and then as groups of intervention. We assumed there was no seasonal effect at this period of the year. 4 We lack information for three of the residences: L'ile, Les Rives and Polytechnique.
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Step 3 was repeated four times every two weeks (called Phase in Figure 1).

Hypotheses

In this section, we formulate the two hypotheses of the study 5 . First, we expected that residents would scan the QR code on the poster and ask for a NA, significantly increasing the number of NAs stuck within the residence. Hypothesis 1 formulates this assumption: 

Results

The data of all the sites are indicated in Figure 1. SP stands for Stop Pub, which is the french equivalent for No Ads. The treatment was randomly assigned for each site. First, we analyzed the differences of No Ads per location before and after the intervention using a Wilcoxon signed rank test. This non-parametric test determines whether two related paired samples come from the same distribution. The Wilcoxon test is adapted here since we compare within-subjects data with matched samples, and it has been used to compare pre-nudge and post-nudge periods (Peer et al., 2020;Barron and Nurminen, 2020). The results are reported in Table 2. Table 2 shows that all locations of interventions have a significantly different number of No Ads before and after the intervention. Predictably, there are no differences for locations of Control Group 1 (CG1).

Then, following the literature, we measured the effects of the treatments with logistic and logit regression models [START_REF] Rommel | Motivation crowding theory and pro-environmental behavior: Experimental evidence[END_REF][START_REF] Hamann | Affixing the theory of normative conduct (to your mailbox): Injunctive and Descriptive Norms as Predictors of Anti-Ads Sticker Use[END_REF]:

Logit model with dummy variable

(1) 207 The results of the models show that all the treatments were positively significant compared to Control Group 1 (Table 3b). Table 3a indicates that Treatment 2, 3, and Control Group 2 were significantly more efficient than Treatment 1. Surprisingly, there was no significant difference between Treatment 2 and Treatment 3. As expected, Control

Group 2 was the more affecting group on NA adoption.

Treatment 1 significantly increased the rate of mailboxes with a No Ads compared to Control Group 1, which validates hypothesis H1. Nevertheless, the rate in Treatment 1 is only 4.53% (with 3.45% due to the experiment). Hypothesis 2 is partially validated since there are significant differences between Treatment 1 and Treatment 2 and 3, but only when the NAs dropped in the mailboxes before hanging the posters are considered.

Results are significant but not quite strong when considering the number of No Ads dropped (and part of them wasted) in Treatment 2 and 3. The cascade of prosocial behavior was observed for a single residence. Additionally, there are no differences between dropping NA in 20% or 40% of the mailboxes. The ratios in Figure 1 reveal that the results were heterogeneous depending on the locations. For instance, the intervention was quite efficient on the site Eileen Gray but much less in Jean d'Ormesson or Kley. Finally, another logit model with Control Group 2 as the dependent variable reveals that dropping stickers in all the mailboxes (CG2) is the treatment that generates the highest number of NAs stuck (significant at the level 0.001 compared to all treatments, table not included in the paper but available upon request).

We also wondered whether residents were more likely to ask for a No Ads if a sticker was close to their mailbox. Among the 74 residents who asked for a NA (including Treatment 1), 37 (i.e., 50%) had a No Ads already stuck on a mailbox near theirs 6 . Thus, we observed

Limitations

This paper acknowledges some limitations. First, the results of the different treatments are heterogeneous depending on the locations. All of the residences selected were inhabited by students, and we found no significant differences in their characteristics (age, gender, nationality) when available and located in the same area. For each residence, we selected places with many passages to set the posters. Nevertheless, the architecture of the residences could have played a role. Additionally, as discussed in the conclusion part, we ran the experiment in locations with initially almost no No Ads. It would be interesting to intervene in residences where the number of NAs is close to the national rate to observe if the dynamic norm is generated.

Second, a potential limitation is the use of QR Codes. Even if its use has increased recently, some people might not be able to scan a QR Code. A study surveying consumers across the U.S., U.K., Germany, Netherlands, France, and Spain in September 2020 indicates that 86% of the population have scanned a QR Code in the past year (Mobileiron). We might expect that this percentage is slightly higher for students. Nonetheless, we also indicated the link at the bottom of the poster (but we must admit that the link is quite onerous to write). "The Stop-Pub sticker will be in your mailbox in less than 15 days!"
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