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In daily life, most of what we do and think is influenced, intentionally or unintentionally, consciously or unconsciously, by others. Consider the hour before Mary and her partner go to bed. After the dinner dishes are put away, they decide to watch a comedy show recommended by a friend. Mary does not particularly enjoy the show, but her partner’s laugh is contagious and the two keep watching. During a commercial break, they see ads from a public health campaign that highlight the fact that vaping and e-cigarettes are marketed as stress-reducers, when, in reality, substantial evidence shows that vaping increases stress and anxiety (Nicotine Use and Stress, 2022). Mary considers sharing the ad with a friend who vapes but worries that the friend will find it annoying. After the show ends, Mary starts to check her phone. “Checking messages is going to wind you up. Let’s go to bed,” her partner urges. 
Although Mary was only with one other person in the hour before bed, almost all of her decisions and behaviors were shaped by other people, with one exerting influence through their physical presence, some through media channels, and some through Mary’s recollection of their recommendation or imagination of how they might think and feel. Social influence refers to the diverse ways in which “the thought, feeling, and behavior of individuals are influenced by the actual, imagined, or implied presence of other human beings” (Allport et al., 1954, p. 5). Beyond small decisions, as in Mary’s hour before bed, social influence processes also critically contribute to, or impede, the development of healthy, functioning societies, guiding behaviors in the realms of politics, health, environmental conservation, and many others.
Social influence can come in many forms. Behaviors can spread socially through observation or interactions (Centola, 2010; Zhang et al., 2015, 2016), and are influenced by perceived social norms (Borsari & Carey, 2001; Neighbors et al., 2007) and defaults set by policymakers (Thaler & Sunstein, 2008). People tend to behave similarly to others in their social networks (Allen & Feigl, 2017; Centola, 2011; Christakis & Fowler, 2007, 2008). Media also spotlight the views and behaviors of both real and fictional others, which exert influence on the views and behaviors of audience members, including through impacts on norm perceptions, attitudes, beliefs, evaluations, and behaviors (Albarracín, 2021). The influences of real and imagined others also interact; for instance, people’s adherence to the advice given by health campaigns partially depends on whether and how they talk about these campaigns with people they know (Jeong & Bae, 2018). Understanding these social influence processes provides individuals, interest groups, and nations with knowledge and practical levers to intervene on, and thereby improve, population-level health and well-being. 
Many of society’s most pressing problems are affected by behaviors that people can change, and that are shaped by social influence. In the context of health, in the past several decades, leading causes of death and disease across Europe and Northern America have been associated with behaviors that many people could change, such as a lack of physical activity, unhealthy diets, alcohol consumption, or smoking (Centers for Disease Control and Prevention, 2021; Danaei et al., 2009; Foreman et al., 2018; Forouzanfar et al., 2016). This is despite billions of dollars spent on influence campaigns (Leider et al., 2020) and the efforts of individuals across the globe to change their own behavior (through behavior tracking apps and New Year’s resolutions, for example). In parallel, in the context of climate change, scientists have reached an overwhelming consensus that human behavior matters for the planet’s health (Oreskes, 2018; Swim et al., 2011). In their 2021 report, the Intergovernmental Panel on Climate Change (IPCC) estimated that systematic behavioral change (e.g., energy saving) can reduce global emissions by 40-70% (Working Group I, 2021). Expert consensus is that large-scale, coordinated policy action is essential to reduce the devastation of climate change, and as such, the future of humanity may rest both on voters’ individual behavior and civic engagement in influencing policymakers. Social influence research has shown that environmentally relevant behaviors can be socially influenced (Abrahamse & Steg, 2013; Bruno et al., 2022; de Kort et al., 2008; Goldberg et al., 2021). Still, despite significant breakthroughs in the understanding of social influence, persuasion, and behavior change, it remains very hard to change one’s own or others’ behavior (Albarracín et al., 2024). 
In response to these challenges, this chapter provides an overview of 1) how people’s preferences and behaviors are shaped directly (e.g., through observation and conversation) and indirectly (e.g., through media), by real and imagined others, and 2) how these insights can be used to support behavior change. The first part of the chapter provides a brief historical overview and summary of selected theories relevant to social influence and behavior change, which is needed to contextualize more recent developments that are highlighted throughout the remainder of the chapter. The second part of the chapter offers a summary of neuroimaging research highlighting value-based decision-making, which reinforces the idea that perceptions of value attached to a behavior guide decision-making and behavior change. Individual theories of influence and behavior vary in their emphasis on which factors make a behavior seem particularly “valuable.” Guided by neural and psychological evidence, the third part of the chapter highlights perceived personal rewards and social rewards as key inputs to value-based decision-making. Increasing individuals' expectations of personal or social rewards often underpins the most effective social influence interventions, although they are not always described in these terms. This chapter synthesizes and draws connections between diverse strands of research in social influence and behavior change, highlighting how the findings can be used to influence personal and social rewards in service of changing behavior. In closing, the chapter highlights open questions and future directions. 

Figure 1. Chapter overview[image: ]
[bookmark: _cbj4soyw7bnx]Historical Foundations
For millennia, scholars and practitioners have been interested in understanding how, when, and why social influence takes hold to change behavior. This chapter synthesizes modern social influence research using a value-based decision-making framework that highlights personal and social rewards as central levers through which social influence impacts valuation and, ultimately, behavior. This work builds on research across multiple fields that have explored the roots of value and reward in human decision-making. 
Modern work on social influence is spread across psychology, communication science, sociology, political science, neuroscience, and economics, among other fields. Yet, like many sciences, it also has roots in early philosophy. As early as the 4th century BCE, Aristotle identified variables that shape the impact an orator has on their audience in Rhetoric: characteristics of the influencer (ethos), characteristics of the receiver of influence (pathos), and characteristics of the argument itself (logos). Each of these elements of the social influence process can be targets of interventions aiming to enhance the value of particular ideas and behavior for the speaker and the audience. Aristotle saw rhetoric not merely as the art of persuasion but as a means of finding truth. Although not described in precisely these terms, Aristotle's work implicitly connects intrinsic values, such as truth, virtue, and emotional well-being, to other extrinsic values or outcomes, through the ethical use of logos (logical arguments), pathos (emotional appeals) and ethos (the speaker’s character). In this way, Aristotle laid the foundations for the idea that a communicator can draw on different forms of intrinsic and extrinsic, personal and social, rewards and values to influence an audience, and in doing so might also gain clarity on a situation themselves. Further, his example highlighted that understanding these processes can help make sense of complicated and important cultural events and challenges. 
Since Aristotle, throughout history, research on social influence has played a crucial role in making sense of human behavior and attitudes in times of upheaval, change, and renewal. Conflicts such as World War II (Cartwright, 1979), norm shifts related to civil rights and feminism (Roberts et al., 2020; Snow & Oliver, 1995), apprehension about the deterioration of democratic norms (Obradović et al., 2020; Stathi & Guerra, 2021), concerns about health, well being, and climate change in the 21st century (Tam et al., 2021; van Valkengoed & Steg, 2019) are among the issues that have catalyzed and put a particular emphasis on research on social influence and behavior change. In the early 1900s, social influence researchers systematically studied situations in which individuals adjusted their behavior in accordance with social pressures (called “conformity”), and historical developments in the 1960s, such as the civil rights and feminist movements, other forms of activism, and the US-Vietnam War, led researchers to place increased focus on explaining non-conformity in order to understand how community members and groups can act and speak against the established majority norm (Wood et al., 1994). Furthermore, the introduction of new media technologies (e.g., the radio, followed by television, the internet, smartphones, and social media) created additional platforms where social influence unfolds, fundamentally changing the ways that humans interact with and influence each other. Each new technology jump-started discussions and research into the ways that people’s behaviors and social interactions might be influenced by these advances (Enli et al., 2013; Sutter, 2000). 
World War II brought a major disruption to social life in the last century and was a significant catalyst for research on social influence. The public, politicians, researchers, and militaries fervently tried to comprehend and respond to the human atrocities witnessed, highlighting the importance of understanding the power of social influence, compliance and conformity. Governments invested in understanding how to harness media for influencing people’s hearts and minds through war propaganda. Foundational work during this period demonstrated that people can be socially influenced to make incorrect or morally questionable judgments, especially in times of uncertainty and when faced with a majority of others who disagree with their private judgments. For instance, Muzafer Sherif (1935) showed that although people could not pinpoint whether or how an objectively stationary beam of light was moving in a dark room (a phenomenon called the autokinetic effect), their estimates were easily biased away from the truth by the influence of others. This type of informational influence is particularly powerful in situations where the correct behavior or judgment is ambiguous, so people look to others for useful information about the best course of action, and internalize the group’s viewpoint or behavior. Extending this, Solomon Asch (1956) demonstrated that although people were perfectly capable of matching the length of vertical lines when alone, they would frequently (almost 40% of the time) give in to majority pressure and provide incorrect answers after hearing other “participants” (who were confederates) publicly pick a different, incorrect, option. This type of normative influence instead occurs when individuals conform to group norms to be liked, accepted, or to avoid disapproval. This type of influence is driven by the desire to fit in and be part of the group, rather than necessarily believing in the group's views or behaviors. In a set of controversial experiments criticized for their unethical treatment of research participants (Griggs & Whitehead, 2015), Stanley Milgram (1963, 1965, 1978) went one step further and showed that ordinary people could be influenced to physically “harm” others (as they were led to believe), especially when instructed by authority figures requiring them to follow rules. 
World War II also led to the creation of the Yale Communication Research Program by Carl Hovland, which brought together scholars to study attitude change and developed a research program that is considered the genesis of modern research on persuasion (for a review of research on persuasion and attitude change, see Tormala & Rucker, 2024). Persuasion is a form of social influence involving a conscious attempt to influence the attitudes or behavior of individuals or groups through speech or writing in a context where the message recipient has some degree of free choice. Hovland and Weiss (1951) theorized that “a message is persuasive when it provides recipients with some concrete or symbolic reward. For example, recipients are more persuaded by a credible, trustworthy, or attractive communicator because approval by such sources is intrinsically rewarding” (Albarracín & Vargas, 2010, p. 351). In other words, this early research program already highlights connections to ideas associated with value-based decision making and identifies specific elements of the social influence process, which have each become the focus of entire research subfields. Concretely, Hovland and colleagues (1953) theorized three major contributing factors in communication (the process of a message traveling from an influencer to the target of influence): “Who says What to Whom with What Effect?” Harold Lasswell (1948) extended this list of questions to highlight the medium or channel of communication as an important influence factor (“Who (says) What (to) Whom (in) What channel (with) What effect?”). Shannon and Weaver (1998) developed a mathematical model of communication, considering an information source (e.g., a persuader), a transmitter (e.g., encoding a message), a channel (e.g., a medium), a decoder (e.g., interpretations by the receiver) and the receiver themselves, which could each influence the degree to which the message receiver would anticipate concrete or symbolic rewards. These models were highly influential because they mapped out a challenge for future social influence and persuasion researchers: Examine how different parts of the influence process (e.g., differences in the channel or sender characteristics) are related to social influence effects on receivers. In response, during the latter half of the 20th century, psychologists, economists, sociologists, and neuroscientists advanced research that identified key factors that affect whether social influence would take hold, and people would change their behavior, in a given context. 
One of the most prominent lines of research on behavior change in the 20th century focused on Reasoned Action models. These models generally assume that people’s behaviors are determined by their intentions. The Integrated Model (Fishbein & Ajzen, 2011) provides a useful summary of multiple influential models in this space, including the Theory of Reasoned Action (Ajzen & Fishbein, 1980), and the Theory of Planned Behavior (Ajzen, 2011), also incorporating elements of the Transtheoretical Model (Prochaska et al., 1992) and Social Cognitive Theory (Bandura, 1997). The Integrated Model of Behavior Change has been used most extensively to predict and change health-relevant behaviors at varying scales, including mass media campaigns (Albarracín et al., 2001; Hornik et al., 2019). 
In addition to the idea that behavior is predicted centrally by the strength of one’s intention to perform the behavior, The Integrated Model also acknowledges the role of factors such as habits, environmental constraints, and knowledge in shaping people’s behaviors, though these are not spotlighted to the same extent as intentions. Intention is affected by direct determinants, including attitudes (i.e., one’s general perception of whether the behavior is a good or bad thing and would have good or bad consequences, which can also be conceptualized in terms of personal rewards and punishments), social norms (i.e., one's perceptions of what others think or do with regards to the behavior in question, which has implications for social rewards), and perceived behavioral control (i.e., the extent to which someone believes they can perform the behavior, which impacts the likelihood of deriving the rewards). Finally, each of these direct determinants is based on a set of beliefs. Attitudes are based on outcome beliefs, that is beliefs about specific expected positive and negative outcomes of the behavior in question. Social norms are based on beliefs about what specific others do (called descriptive norms) and what others approve of when it comes to the behavior in question (called subjective norms or injunctive norms). Finally, perceived behavioral control, which is conceptually similar to self-efficacy in Bandura’s Social Cognitive Theory (Bandura, 2001), is based on specific control beliefs about what the individual is capable of. A final strong assumption of the theory is that the effect of all other variables that are not included as direct or indirect determinants (e.g., emotions, individual differences, past behavior) on behavior is mediated through the mechanisms described in the theory. 
Consistent with this model, meta-analyses have shown that intentions predict significant variance in behavior (though the effects are often small) and that a small number of key determinants (social norms, attitudes, and perceived behavioral control) predict significant variance in intentions (Armitage & Conner, 2001). Recent research on the meta-analytic effect sizes of the relationship between these variables and behavior change shows that, on average, the correlational relationship with beliefs, knowledge, and injunctive norms is small, with descriptive norms is medium, and with emotions and habits is large (Albarracín et al., 2024). These theories are compatible with the value-based decision-making framework that is used to organize the recent literature in this chapter as they highlight key factors (sources of value) that make people more or less likely to make certain decisions. Further, many of the concepts highlighted by Reasoned Action models can be described in terms of specific personal rewards (e.g., performing behaviors that one can personally achieve/feels self-efficacious about) or social rewards (e.g., adhering to social norms that confer approval or status).
Other prominent theories have focused on subsets of these antecedents. In particular, social norms have been among the most frequently studied forms of social influence on behavior. Social norms are “unwritten codes of conduct that are socially negotiated and understood through social interaction” (Chung & Rimal, 2016, p. 2), or, more classically defined, include “customs, traditions, standards, rules, values, fashions and all other criteria of conduct which are standardized as a consequence of the contact of individuals” (Sherif, 1936, p. 3). Social norms influence perceptions of what is commonly done and approved by others. In turn, people conform to group norms for two main reasons: observing others provides insight into the potential (personal) rewards of certain behaviors, and social approval is inherently rewarding (Cialdini & Goldstein, 2004), highlighting two interrelated sources of reward, and hence value. However, the influence of norms is not uniform. The Theory of Normative Social Behavior (Rimal & Real, 2005) suggests that the effects of descriptive norms on behavior are moderated by key variables, including injunctive norms, expectations about the outcomes of a behavior, and group identity. In addition to distinguishing different types of norms (descriptive vs. injunctive), The Focus Theory of Normative Conduct (Cialdini et al., 1990) also highlights that norms that are more salient at a given point in time are more likely to influence behavior. For instance, Cialdini (1990) showed that environmental cues, like the presence of litter, made norms around trash salient and significantly impacted environmental behavior. Though subsequent research has found these specific effects to be complicated (Bergquist et al., 2021), the broad idea that norms shape behavior has been robust across multiple domains (Albarracín et al., 2024). 
In addition to the idea of descriptive and injunctive norms as powerful heuristics for decision-making that simplify people’s daily interactions, Cialdini (2009) identified six umbrella principles that affect people's compliance with social influence, that often impact people’s estimates of the personal and social rewards of different behaviors, often without conscious deliberation. These principles are liking, authority, scarcity, consistency, reciprocity, and social proof. Liking implies that individuals are more receptive to influence from those they find likable, such as a friend recommending a book. Liking can be based on various factors such as similarity, physical attractiveness, or having positive interactions. Authority suggests a tendency to follow advice from experts, like a doctor prescribing medication. Authority can derive from a person's position, expertise, or reputation. Scarcity drives people to value and seek out things that are rare or in short supply, believing that they must be more valuable or worthwhile, as seen in limited-time sales driving consumer urgency. Consistency involves aligning actions with previous commitments, exemplified by people sticking to public pledges they have made. Once people commit to something, verbally or in writing, they are more likely to view it as part of their identity and follow through with actions that align with that commitment, especially if the commitment is public. Reciprocity revolves around the concept of mutual exchange, as when receiving a free sample encourages customers to make a purchase. Lastly, social proof highlights the impact of norms and collective behavior, such as people choosing a restaurant because it is popular and busy. The principle holds that people are more likely to engage in a behavior if they observe that many others—especially those they consider similar to themselves—are doing it. Cialdini’s work is well known for its focus on real-world experiments and applications, with particular emphasis on heuristics and social influences that take hold automatically, without deep deliberation. 
The effects of normative social influence can take hold automatically, but they can also impact more reasoned deliberation about the best course of action. Dual process theories of persuasion like The Elaboration Likelihood Model (ELM; Petty & Cacioppo, 1986) and the Heuristic-Systematic Model (HSM; Chaiken, 1980) offer a lens through which to view the cognitive processing of persuasive messages. This research suggests that when responding to messages, people engage two cognitive systems: a fast, automatic, affect-driven system (often termed peripheral or heuristic processing) and a slower, more deliberate, cognitively-driven system (commonly known as central or systematic processing). The degree to which each system is engaged affects how and whether attitudes or behaviors change in response to the stimulus (Gawronski & Creighton, 2013). Generally, when the receivers of influence have high motivation and ability to process an influence attempt, they show deeper message scrutiny, whereas low levels of motivation and ability prompt a stronger reliance on heuristics and peripheral cues; when someone has time and capacity, they more deeply consider whether an argument makes sense, whereas if they are in a rush and distracted, they might rely on heuristics such as whether the speaker is an expert or is attractive. The HSM posits that both systems can be active simultaneously, allowing for complex interactions. For instance, under HSM, if centrally processed information is unclear, peripheral cues might be used to evaluate argument quality (Chaiken & Maheswaran, 1994). Taking this idea a step further, the Unimodel reconceptualizes dual process models by suggesting that what were considered qualitatively distinct routes to persuasion actually involve “functionally equivalent types of evidence from which persuasive conclusions may be drawn” (Kruglanski & Thompson, 1999, p. 83). Under the Unimodel, arguments and other related cues (e.g., source information) can be simple or complex, and greater complexity requires more motivation and ability. 
This is convergent with neuroscientific evidence, which highlights the ways that brain systems that engage in more effortful deliberation are iteratively integrated with affective processing systems. For instance, the Iterative Reprocessing Model shows how ideas and behaviors typically elicit fast, automatic responses, which are modulated by higher-order processes, and in turn, the outputs of this reflection feed back into more automatic evaluations (Cunningham & Zelazo, 2007). In this model, what are considered systematic or elaborated responses under prominent dual process models are conceptualized in terms of more iterations to arrive at a final valuation or choice. 
Albarracin (2021) further synthesizes prominent models of persuasion and attitude change to map out stages of information processing, from initial exposure to information, through the decision to act on the information (or not), and distinguishes between the processes needed to start a new behavior or form a new attitude and those required to change an existing attitude or behavior. Although not described in these terms, the ease of processing, in addition to the quality of the message and source, as well as compatibility with prior attitudes and behaviors all contribute to people’s decisions, through a unified process. Likewise, this conceptualization foregrounds the importance of accounting for people’s prior attitudes and behaviors for predicting the effects of influence. For instance, psychological research inspired by social judgment theory (Sherif & Hovland, 1961) on alignability highlights that people often focus on attributes that can be directly compared between two different choice options (e.g., the battery life of two laptop computers in hours) rather than attributes that are unique to each (e.g., one laptop has a crack resistant screen, while the other’s case comes in attractive colors) and that highlighting favorable comparisons can facilitate attitude and behavior change (Albarracín, 2021; Albarracín et al., 2004; for a review of research on persuasion and attitude change, see Tormala & Rucker, 2024). Related to this phenomenon, contrast or decoy effects in persuasion and psychology refer to the phenomenon where the value or perception of a second item is influenced by its comparison with a first item. This effect occurs because the contrast between two options makes the differences between them more pronounced, leading to an altered perception that would not occur if the items were evaluated separately (Albarracín, 2021; L. W. Chang & Cikara, 2018; Heath & Chatterjee, 1995; for a broader discussion of judgment and decision-making, see Morewedge, 2024; Mussweiler, 2003). 
In sum, foundational work on social influence has documented the interplay of many factors (such as characteristics of a message, or the message’s sender or recipient) and cognitive processes mapped in the minds of receivers of influence that change people’s ultimate valuation of different choices. The remainder of this chapter uses an integrated value-based decision-making framework as a guide to more recent research on social influence and behavior change.
[bookmark: _lnd8t2wqolck]A Neuroscience Perspective on Value-based Influence
Studying what happens in the brain when people, and other animals, make choices has provided strong support for the idea of subjective valuation as a common pathway for decision- making and, in turn, for the effects of social influence on decision-making. The subjective value of an option can change based on contexts or between individuals, unlike objective value, which is fixed (e.g., the value of money). When asked to choose between a 10 and a 20-dollar bill, most people seeking to maximize financial gain would easily identify that the 20-dollar bill has a higher objective value and choose that option. But how do people compare a similarly priced salad and a fried rice dish at a favorite food truck for lunch? The two options are different across many dimensions, and the weights placed on these dimensions can change between individuals, and within individuals under different contexts, in predictable ways (e.g., effects of alignability and contrast effects reviewed above, among other biases). Still, the brain is capable of comparing qualitatively different aspects of a choice (e.g., better durability vs. attractiveness), and which dimension is given more weight can vary as a function of context. In addition, given the same choices of what to eat for lunch, two people will likely have different subjective valuations of the possible options, and make different decisions (or make the same decisions for different reasons), although they are each maximizing their lunch’s subjective value. For instance, one individual may choose the small salad because they are not very hungry at the moment, while another may choose the salad because it is slightly cheaper; or, they may be more interested in the fried rice dish because they had salad yesterday. Social influence can change a person’s subjective assessment of the value of each option by focusing on different personal rewards (e.g., emphasizing the tastiness or healthiness of the lunch option) or social rewards (e.g., appearing sophisticated in front of a date).
Neuroscientists have identified brain regions that support the process of computing and tracking subjective value, collectively referred to as the brain’s valuation system. Early insight into how the brain computes subjective value came from experiments in monkeys, which demonstrated that two key brain regions reflected the value of choice options (Lau & Glimcher, 2008; Padoa-Schioppa & Assad, 2006). The analogous brain areas in humans appear to support value-based decisions across virtually all areas of daily life, like choosing between an orange or a candy bar as a snack, buying a book or a video game, taking a safe or a risky gamble, walking up the stairs or taking the elevator, and cooperating or not cooperating with someone else (Bartra et al., 2013; Clithero & Rangel, 2013). The idea that a single brain system can accommodate this wide range of choices was a breakthrough; whereas it might plausibly have been the case that different brain systems would track food choices and social choices (or any number of other categories), instead, it turns out that a unified brain system can put these on a common scale. The brain’s valuation system adjusts to accommodate the range of options available (Cox & Kable, 2014), the relative values of different choices (Klein et al., 2017), and a range of other contextual factors (Abitbol et al., 2015; Chawla & Miyapuram, 2018), rather than using a single objective scale, like monetary value (Levy & Glimcher, 2012), or requiring multiple, separate streams.
Highlighting the fact that a common valuation pathway is not to be taken for granted, and paralleling assumptions of dual-process theories of persuasion (Chaiken, 1980; Chaiken et al., 1989; Petty & Cacioppo, 1986), robust bodies of literature in psychology and related fields highlight different qualities of thinking that vary in speed, and effort (Chaiken & Trope, 1999; Kahneman, 2003; Schneider & Shiffrin, 1977; Sloman, 1996; Stanovich & West, 2000). Early decision making researchers attempted to extend this directly to understand the brain’s valuation system, specifically in the context of intertemporal decision-making. At the time, some researchers argued that immediate and future rewards were processed by separate neural decision-making mechanisms (McClure et al., 2004). Instead, Kable and Glimcher (2007), along with many later studies and meta-analyses (Bartra et al., 2013), found strong evidence for a single valuation system, which reflected the subjective value of decision options regardless of whether they are received immediately or in the future. Beyond the specific case of intertemporal decision-making, substantial evidence supports the idea that the valuation system receives input from multiple other systems, including rational and emotional inputs, and that the weights placed on these inputs vary depending on context. This view suggests a parsimonious way of bringing together dual process theories with the actual workings of the brain, and may also help reveal some insights about the nature of subjective value and social influence. 
For instance, returning to the long history of defining value in Western philosophy, there are many fundamental questions about how an entity (an object, a decision, a person, a behavior) has or comes to have value. Plato (ca. 360-347 B.C.E./1993, ca. 380 B.C.E./2008), Aristotle’s teacher, often discussed value in the various dialogues he wrote based on his own teacher, Socrates. Because of his interest in “the Good,” his version of Socrates often asked his interlocutors if something was good in itself (e.g., a virtue like discipline) or because it could cause something else good, as in the case of money (Plato, ca. 375 B.C.E./2000). Aristotle discussed value and similarly distinguished between “intrinsic” value and “extrinsic” value. The subfield of axiology includes various frameworks for conceiving of, and delineating various forms of, value (for an introduction see: Schroeder, 2021). Neuroscience research on value-based decision-making and value-based influence complements these philosophical questions by describing underlying mechanisms that support decisions about what has value, and how other people shape these calculations. 
First, the brain system that computes valuation overlaps heavily with brain systems that generate our sense of identity and determine self-relevance– what is ‘me’ and ‘not me’-- (Chavez et al., 2017), as well as brain systems that help us understand what others think and feel (Roy et al., 2012). This means that decisions about what has value are inherently intertwined with computations related to the self; identity and self-concepts, such as thinking of oneself as capable (Bandura, 1997), and the desire to hold a positive self-image (Mezulis et al., 2004), are key determinants of the subjective value of different choice options. Second, the brain system that computes valuation overlaps heavily with brain systems that consider what others think and feel (Tamir & Hughes, 2018). The human need to connect positively to others (Baumeister & Leary, 1995), which can be shaped by social perceptions like norms and social relevance (Cialdini et al., 1991), is also a critical determinant of valuation in the brain. Feelings of fairness and social connection are converted in the brain into signals of personal reward (Lieberman & Eisenberger, 2009; Tabibnia & Lieberman, 2007). 
Critically, rather than a single hierarchy of rewards, the human brain flexibly and dynamically derives value not just from those things that are obviously key to our survival (like food and sex) but also from more abstract or deferred rewards (Bartra et al., 2013). A common valuation pathway in the brain that processes different forms of personal and social, concrete and abstract, intrinsic and extrinsic rewards (e.g., food, love, and money) supports people’s ability to choose between things that do not appear to be directly comparable (i.e., alignable) in many ways, like whether to eat a piece of chocolate, hug a loved one, or play the lottery. This final common pathway, however, integrates inputs from multiple different brain systems. 
Indeed, the existence of a common brain pathway for processing different kinds of rewards, which brings together multiple different inputs from disparate brain systems, may help explain part of why philosophers have so hotly debated what makes things good or bad, what makes rewards intrinsic, instrumental, and so on, and whether there is one common substrate for them all (e.g., pleasure) or whether there can be multiple kinds of intrinsic good. Lieberman (2010) argues that the organization of the brain can influence people’s intuitive sense of what is similar. For instance, he suggests that the separation of the brain’s networks for recognizing oneself visually (in a mirror) and reflecting on one's inner, psychological self, supports the intuitive, yet flawed, belief in mind-body dualism. The human brain inherently divides perceptions of mind and body. In considering the idea of mind-body dualism, Lieberman writes “Part of the reason that this discredited theory is so compelling is that everyone has experiences that feel like a struggle between two aspects of the self. When we ‘drag ourselves out of bed,’ this fits nicely with the notion that there is a mind that somehow forces the unwilling body out of bed. However, the clean division between the brain regions involved in internal self-focus (i.e., focusing on one’s mind) and external self-focus (i.e., focusing on one’s body) suggests that mind–body dualism may be a particularly sticky notion because our brain cleaves our perceptions of ourselves into these components whether we ask our brain to or not.” (p. 179). Similarly, the idea that there might be different kinds of inherent reward is compatible with multiple inputs to the valuation system, and the idea that there is a final common pathway is compatible with the integration of those multiple inputs by the valuation system. Thus, the philosophical question in value theory about whether there is more than one type of intrinsic, or fundamental value, is compatible with different levels of analysis of the brain’s valuation system. Further, the fact that social rewards can create the same type of activation as more obviously personal rewards highlights one reason why social influence can exert such powerful effects. 
A second insight from neuroimaging is that different dimensions of psychological distance, including physical distance, temporal proximity, social closeness, and hypotheticality impact the activation of the value system in similar ways to change the impact of potential rewards (Parkinson et al., 2014; Tamir & Mitchell, 2011). This is compatible with the idea that different types of rewards can be interchangeable in the brain’s value calculation, but that some basic dimensions like proximity change the weight placed on that input to the calculation unless other brain systems (e.g., involved in cognitive control) effortfully intervene. Thus, a variety of intervention approaches have been developed that aim to bring the sense of personal and social reward closer by reducing psychological distance. 
The subjective and context-dependent nature of valuation in the brain makes value-based decision-making a useful lens for understanding why and how social influence can lead to behavior change. Neuroimaging research has demonstrated that social influence changes behavior by changing the subjective value of different choices, as represented in the brain. Across many studies, activation of the valuation system during exposure to persuasive health messaging is associated with later changes in behavior (Falk & Scholz, 2018). For example, in one early study linking brain activity to behavior change, volunteers were scanned using functional magnetic resonance imaging (fMRI) while they were exposed to public service announcements encouraging sunscreen use. People whose brains showed greater activation of a key part of the brain’s valuation system in response to the sunscreen messages were more likely to increase their sunscreen use in the week following the scan (Falk et al., 2010). Similar findings have been reported in other health domains, like smoking and physical inactivity (Chua et al., 2009, 2011; Falk et al., 2011, 2015; Kang et al., 2017). Scanning a small group of participants can provide useful information not only about those individuals’ responses to persuasive messaging but also about how effective that messaging will be on a large scale. For example, antismoking messages that naturally evoke greater levels of activity in valuation regions in smokers were more likely to motivate larger groups of smokers to access quit-smoking resources (Falk et al., 2012, 2016). A number of these studies have found that the brain predicts additional variance in real-world behavior change beyond variables traditionally measured in models like the Integrative Model alone, such as intentions, attitudes, and self-efficacy (Falk et al., 2010, 2011). Taken together, this work provides support for the idea that influencing the brain’s value calculation can change behavior. 
[bookmark: _r0r77962xtuj]Changing Value to Change Behavior
Value-based decision-making unfolds by assessing the subjective value of different choice options, comparing them, and choosing the one with higher subjective value. Neuroimaging research suggests that social influence works in part by altering the concrete or symbolic rewards that people anticipate getting from a given choice or behavior and that these rewards can be directly personal or social. This thesis is compatible with a large-scale synthesis of meta-analyses of the psychology of behavior change, which maps the most impactful interventions for changing behavior (Albarracín et al., 2024); many of the most impactful interventions target psychological processes that are likely to increase people’s perceptions of personal rewards (emotions, ease of performing the behavior [skills, access, reminders], material incentives) and social rewards (norms, social support). Further, Albarracin’s meta-analysis shows that intervening on these targets has small but significant effects on changing behavior. 
The following two sections highlight selected empirically supported social influence effects (outlined in Table 1) that change people’s perceptions of personal and social rewards and in turn impact preferences and behaviors. The first subsection highlights intervention features that most directly alter perceptions of personal rewards. In many cases, these intervention features can also be adapted to highlight social rewards as a path to personal rewards. The second subsection delves more deeply into these social rewards, highlighting social influence intervention features that leverage people’s interest in and connection to others. Some intervention features that highlight other people’s attitudes and behaviors provide direct information about the potential for personal rewards, through informational influence. Other intervention features leverage people’s interest in and connection to others by highlighting the potential for social rewards, including opportunities to gain status or bond with others, which are also personally rewarding. 

Table 1 
Overview of Intervention Features Covered in This Chapter
	Behavior change intervention features
	Source of reward

	Increasing personal rewards

	Message tailoring
· Message tailoring is customization of communications to fit the characteristics, preferences, and needs of targeted individuals.
	
· Message tailoring can increase perceptions of self-relevance, highlighting the benefits of a behavior for the self. Tailored messages can highlight a subset of personal rewards that the recipient views as particularly valuable.

	Ease and autonomous motivation
· Fluency is the ease of processing information or performing a behavior. Examples of increasing fluency or ease include action planning, nudges, and reminder systems. 
· Self-efficacy is a person’s belief in their ability to execute a behavior. It relates to confidence in one’s ability to exert control over their motivation, behavior and social environment, and directly impacts the ease with which a person expects to be able to perform the behavior.
· Autonomy is the capacity and freedom to make choices and act based on one's own values and interests, rather than being influenced by external pressure, demands or coercion. 
	
· Feelings of fluency or ease increase confidence in the likelihood of a rewarding outcome; fluency and ease are also experienced as rewarding in themselves.
· Self-efficacy and perceived behavioral control make people feel capable of performing a behavior and thus increase confidence in the likelihood of a rewarding outcome.
· Autonomously motivated behaviors, that feel consistent with internal motives and values, are often experienced as easier and more personally rewarding.


	Psychological distance
· Psychological distance refers to the extent to which objects, events, or individuals are removed from a person’s direct experience, across various dimensions such as time, space, social relationships, and hypotheticality.
· Interventions to bring rewards closer include direct focus on proximal or personal benefits, temptation bundling, gamification, and effortful regulation to focus on more distant rewards.
	
· Rewards that are more immediate in time, closer geographically, or experienced by the self or close others activate the brain’s valuation system to a greater degree.
· Interventions that bring a future self or distant other psychologically closer can make the personal reward more immediate, and interventions that make the reward more immediate are more effective.

	Reducing threat 
· Reactance, avoidance, and biased processing are psychological responses that are triggered by a sense of personal threat, often causing people to distance themselves from the behavior in question.
· Assuring people that they will only change if they want to (autonomy and agency) can reduce defensiveness. 
· Values affirmation reduces threat and can increase people’s openness to otherwise threatening information. 
	
· Receiving information that agrees with prior attitudes or behaviors is personally rewarding, whereas information or advice that threatens the sense of self can prevent people from seeing the potential rewards from changing. 
· A sense of autonomy and agency can be personally rewarding.
· Priming with values affirmation increases the reward-value of new information and activation in brain regions tracking self-relevance and positive valuation. 

	Highlighting social information and increasing social rewards

	Social norms
· Social norms are the unwritten rules that govern the behavior of individuals within a group or society. These rules dictate what is considered typical, acceptable, appropriate, or desirable.
	
· Norms can change anticipated personal rewards through informational influence (i.e., if many other people have chosen this behavior or approve of it, it may be personally rewarding).
· Norms can change anticipated social rewards through normative influence (i.e., if others have chosen this behavior or approve of it, they may like or feel connected to others who make the same choice).

	Cultural norms
· Cultural norms are norms that operate at the level of broader groups and societies.
	
· Cultural norms shape what types of personal and social rewards are most valuable, and the links between different ideas and behaviors with those rewards.

	Social interactions
· Social interactions are exchanges between two or more people, involving communication or behaviors that affect each other. These interactions can occur face-to-face or through various forms of communication technology. 
· Social interactions can influence perceptions of norms and build self-efficacy
· Information sharing in social interactions often involves some degree of audience tuning or message tailoring where the message sender adjusts what is said to/shared with their audience.
	
· Informational influence in social interactions highlights opportunities for personal rewards, and social support can reduce barriers, increase ease, and build efficacy
· Social interactions highlight that others have a particular view or are performing a behavior, activating social rewards through normative pathways; or, social support can provide social reward through connection with the person providing the support

	Narratives
· Narratives are structured accounts of connected events or experiences. They convey stories in a way that makes meaning, often using characters, settings, conflicts, and resolutions, used for entertainment, education, cultural preservation, and persuasion.
· Narratives exert influence through multiple pathways including modeling, identification with characters, and transportation.
	
· Modeling and identification can highlight personal rewards of performing a behavior based on outcomes for the character.
· Modeling and identification can highlight the social rewards of performing a behavior through parasocial connection or normative influence.
· Transportation can reduce psychological distance, making the impact of potential rewards more salient.
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[bookmark: _3j2qqm3]Increasing Personal Rewards
People’s perceptions of how relevant a piece of information, message, or intervention is to their own lives can influence their attention to it, elaboration, and expectation of personal rewards. This is partly because self-relevant ideas and behaviors hold greater potential to gain personal rewards, and self-relevance can also be inherently rewarding. Indeed, self-relevant information is generally more likely to draw attention, more likely to be processed deeply, and perceived as more important (Chaiken, 1980; Petty & Cacioppo, 1986), and thus, potentially more impactful (Darke & Chaiken, 2005; B. T. Johnson & Eagly, 1989; Noar et al., 2009). In addition, a long history of research in social psychology and neuroscience highlights that the brain systems that calculate self-relevance also calculate value (Chavez et al., 2017; D’Argembeau, 2013) and correspondingly, people often confound self-relevance and value (Alicke, 1985; Dolinski et al., 2022; Mezulis et al., 2004; Sharot et al., 2011; Shepperd et al., 2013).
Consistent with the role of self-relevance in message elaboration, classic models of persuasion, like the ELM (Petty & Cacioppo, 1986) and the HSM (Chaiken, 1980) describe the self as a preliminary filter in the persuasion process. If information is highly self-relevant, there is a greater likelihood of engaging in deep processing of this information. This deep engagement, or elaboration, can result in more durable changes in attitudes (Darke & Chaiken, 2005; B. T. Johnson & Eagly, 1989). Other theories assign a more direct role of self-perceptions on behavior. In the identity-value model (Berkman et al., 2017), the implications of a choice option for a person’s self-identity are a major factor in determining the perceived value of that choice option. Behaviors that are judged to reflect positively on ourselves or that are generally related to ourselves are perceived to be more valuable. In this view, beyond increasing the chance of elaboration, highlighting self-relevance can also directly act as a source of personal reward that motivates behavior change. The following sections describe commonly used intervention strategies designed to change behavior by underscoring the self-relevance, and in turn, potential personal rewards, of behaviors. 
[bookmark: _2f27a3gp105e]Message Tailoring Can Highlight Rewarding Opportunities
Message tailoring involves customizing communication to fit the characteristics, preferences, and needs of individual target group members. For instance, instead of reporting the overall health risks associated with smoking, a tailored message might mention statistics that are specific to the age group, gender, and smoking intensity of a message recipient. Thereby, tailoring emphasizes the self-relevance of the information and allows recipients to focus on concrete or symbolic rewards that are more likely to motivate change for that individual. Initially, tailored information is more likely to capture attention, be processed deeply, and lead to lasting attitude change. Tailored messages also often address personal goals, such as improving health, which can work with people’s existing motivations. 
Brain imaging research confirms the idea that tailored messages work, in part, by changing the expectation of personal and social rewards. Tailored messages elicit stronger activation than untailored messages within parts of the brain’s self-relevance, social-relevance, and valuation systems, and activation in some of these regions is associated with message-consistent behavior change (Casado-Aranda et al., 2022; Chua et al., 2009, 2011). For example, Chua and colleagues (2011) tailored messages to highlight personal rewards related to each smoker’s motivation for quitting, to build self-efficacy by addressing personally relevant barriers, and to highlight personally identified social rewards and sources of support (e.g., support and approval from specific friends and family). In turn, the tailored quit-smoking messages increased activation in brain regions tracking self- and social-relevance of messages, and the degree of this increased activation predicted successful quitting. Casado-Aranda and colleagues (2022) compared brain responses to tailored and untailored messages focused on healthy eating, as well as participants’ behavior change in response to related messages over the following month. In addition to activation of brain regions involved in self- and social-relevance, message tailoring also directly increased activation in the valuation system, which was linked to behavior change. This neuroimaging research highlights both increased depth of processing, as well as both self- and social-relevance, as pathways linking tailored messages and behavior change, though more studies are needed to more clearly delineate boundary conditions regarding which types of tailoring tap into which types of rewards, and whether different forms of tailoring across different domains work through the same pathways. 
Given the general success of tailoring methods, many different subtypes have been developed, which differ in complexity from tailoring on surface-level characteristics like demographics or addressing the recipient by name, to deeper tailoring on people’s core values. Deeper approaches also include tailoring according to individual needs, context, or performance of the message recipient, such as their current progress toward a goal (Hawkins et al., 2008; M. Kim et al., 2016). 
Surface-level tailoring (e.g., matching variables like the demographics between a protagonist in a persuasive message and a message receiver) is based on the idea that people may anticipate similar personal rewards to those who are more similar to themselves (i.e., increasing the impact of informational influence), and may identify more closely with people who are similar to themselves, opening the possibility for connecting with like individuals (i.e., increasing the impact of normative influence) (J. Cohen et al., 2018). In one study (Balietti et al., 2021), volunteers were randomly assigned to view the social media profile of someone who was either similar or different from them along many dimensions (e.g., demographics, family structure, places they had lived). After learning about the other person’s background, volunteers read an essay written by the person whose profile they viewed about their political views on how to reduce wealth disparities. When people read essays by others whom they previously learned were similar to them, they were more willing to adjust their prior political views in response to hearing others’ opinions. Impressively, this was true both for people who started with more extreme and more moderate views. These source effects are akin to those studied for decades in the context of the ELM (Jones et al., 2003; Petty et al., 1987; White & Harkins, 1994). On the other hand, merely matching demographics such as age, gender, or race sometimes fails to elicit high levels of perceived similarity, and hence fails to achieve strong persuasive effects, pointing to the need for deeper tailoring strategies (Butrick et al., 2011; Robinson & Coveleski, 2018). The perception of self-relevance is paramount; when messages are framed as being developed for the message recipient, they can be more persuasive, even when the message itself is generic (Webb et al., 2005, 2007). In other words, “placebo tailoring” can increase people’s perceptions of self-relevance, and hence message effectiveness through similar pathways to those described for true tailoring, and true tailoring works best when the messages are experienced as more self-relevant. 
Deeper tailoring of messages, which takes into account individual experiences, preferences, and beliefs, is often even more effective in influencing behavior (Hawkins et al., 2008; Kreuter & Wray, 2003; Lustria et al., 2013; Noar et al., 2007; Rimer & Kreuter, 2006). Supporting this, a meta-analysis by Huang & Shen (2016) found small yet significant benefits of cultural message tailoring, with messages deeply tailored on values outperforming those based on surface-level demographics. A study on diabetes prevention demonstrated that customizing messages to reflect participants' perceived risk and self-efficacy improved their intentions to adopt preventive behaviors (Rains et al., 2019). In the realm of breast cancer screening, visual messages that were tailored in order to influence participants’ perceptions of benefits, barriers, and self-efficacy were more effective than untailored messages (Jensen et al., 2012). The positive effect of tailoring on screening intentions was mediated by perceptions of self-relevance. Similarly, tailored web messages based on personal demographics and sexual history significantly increased engagement and screening for sexually transmitted infections, with more participants ordering home test kits (Lustria et al., 2016). Furthermore, aligning health messages with their values, such as autonomy and social justice, led to healthier food choices among adolescents, proving more effective than standard health education (Bryan et al., 2016). Instead of making decisions about which content to present based on the characteristics of a message recipient, message tailoring can also be done by the recipients themselves, by allowing them to choose the content they want to see and how they want the information to be presented. A review of the tailoring literature advocated for more attention to tailoring on self-determined motives and goals (Pope et al., 2018). For instance, cancer patients who received information tailored to their preferences for more brief vs. extensively detailed information retained more information than those who received either too much or too little information given their preferences (Lehmann et al., 2020). Likewise, when clients at a low-income food pantry were given the opportunity to choose recipes suited to the way they preferred to prepare food, and the kinds of recipes they might enjoy, they ate more vegetables in the week following, compared to clients at food pantries assigned to receive generic recipes or no recipes (Clarke et al., 2011). 
It is important to note that autonomy is not the best solution for everyone. People differ systematically in the extent to which they prefer to be given high or low levels of freedom in choosing which and how much information they receive. Messages tailored to people’s particular goals and motivations were more effective for volunteers who preferred autonomy-supporting messages than people who preferred that an expert tell them what to do (Resnicow et al., 2008). Research similarly finds that smokers high in preference for autonomy benefitted from messages framed accordingly (i.e., giving them choices and autonomy supportive frames), whereas such messages were not more effective than control messages for smokers who did not have strong autonomy preferences (Altendorf et al., 2020). This suggests that tailoring strategies also interact with people’s personalities and preferences for communication. 
More broadly, meta-analyses show small but significant positive effects of message tailoring on behavior change (Lustria et al., 2013; Noar et al., 2007). Looking more closely at specific parts of the tailoring literature, however, reveals mixed evidence. For instance, in a review of culturally adapted health messages, only five out of 17 studies reported significant effects (Nierkens et al., 2013), suggesting more substantial cultural adaptations, including family values, might enhance effectiveness. In line with this perspective, people are more open to enrolling in an intervention that is aligned with their cultural values (Wilson et al., 2013). Similar findings of modest but significant impacts are echoed in various meta-analyses, covering print-based interventions (Noar et al., 2007), print-, computer-, and telephone-based health behavior changes (Krebs et al., 2010), web-based health communications (Lustria et al., 2013), cancer messaging (Y. Huang & Shen, 2016), and mammography screening (Sohl & Moyer, 2007). These studies collectively indicate that although the effects of tailoring are typically positive, they tend to be small. 
The growing use of artificial intelligence tools such as large language models that can more deeply tailor messaging at scale means that even small effects may have large consequences. As such, message tailoring also raises ethical questions (Alvarez et al., 2023). Recent technological and methodological advancements have made it increasingly feasible to tailor messages based on both surface-level characteristics (like gender or age) and deeper psychological traits and values, often without requiring active participation or awareness from the recipient. For instance, analysis of digital trace data from social networking sites enables communicators to customize messages according to their online behaviors and inferred personality characteristics, which can be used for a variety of ends, including to advance the profit motives of diverse organizations. On the other hand, message tailoring can also be used in ways that enhance people’s agency and confidence in their ability to change their behavior and pursue their goals, when used in combination with other strategies described in the following sections. 
[bookmark: _3whwml4]Ease and Autonomous Motivation Are Rewarding and Make Other Rewards More Accessible 
Among the most effective ways to change behavior are to increase people’s ability to perform the behavior (through behavioral skills training) and to take steps toward making the behavior automatic or habitual (Albarracín et al., 2024), which reduces the effort required to perform the behavior in a given moment. Feeling capable and in control is personally rewarding and can also increase people’s confidence that their efforts will in fact yield the rewards associated with performing a behavior successfully. Interventions that make people feel capable of changing their behavior can take a variety of forms, including building confidence in the person’s ability to change (termed self-efficacy, and the related concept of perceived behavioral control) or making it easier to perform the behavior (e.g., through action planning, nudges, and reminder systems). 
A key approach in this category is to build a person’s confidence in their ability to perform a specific task or behavior. When individuals perceive a behavior as easy, they see the cost-benefit ratio as more favorable, and feeling capable or in control can make the effort seem more worthwhile. Conversely, even if a change seems beneficial, people’s perceptions of the value of a behavior may be dampened if they feel incapable of implementing it effectively. Meta-analyses highlight that social influence interventions that enhance specific behavioral skills, and make people feel more capable or confident in their ability to perform a behavior, are among the most effective, though the effects are still small to medium on average (Albarracín et al., 2024; Gómez Plata et al., 2022; van Valkengoed & Steg, 2019). A meta-analysis focused on constructs from the Integrated Model also found relatively strong experimental support and medium-sized effects for the links between self-efficacy and intention change, and also between self-efficacy and behavior change (Sheeran et al., 2016). Additional meta-analyses further highlight the importance of self-efficacy in health behaviors; for example, higher self-efficacy was among the strongest predictors of positive outcomes for weight management and physical activity interventions (Teixeira et al., 2015), and also related to blood donation behavior (Bednall et al., 2013) and physical activity in cancer patients (Husebø et al., 2013). As described earlier, self-efficacy and perceived behavioral control are core components of several major theories of behavior change, such as the Integrated model (which posits Attitudes, Norms, and Self-efficacy as major predictors of intention and hence behavior; Montaño & Kasprzyk, 2015), self-determination theory (Deci & Ryan, 1985), the health belief model (Becker, 1974) and social cognitive theory (Bandura, 1991). 
To effectively enhance self-efficacy and perceived control over behavior, interventions must address the specific barriers involved. These barriers can be external and beyond an individual's control, like addiction or financial limitations, and need outside assistance. Other (perceived) barriers, such as lack of knowledge or skills, can be overcome through learning, support, or even a reframing of the difficulties involved. For communicators aiming to persuade or influence, providing both resources and reasons for change can lead to more successful interventions. For example, building people’s skills to refuse when others offer them alcoholic beverages decreases both the frequency of alcohol use and how much people drink (Gómez Plata et al., 2022). Likewise, greater self-efficacy predicts a greater likelihood of engaging in behaviors to prepare for climate disasters (e.g., buying insurance, and supporting climate adaptation policies; van Valkengoed & Steg, 2019). Complementing interventions that build behavioral skills, policies that improve access to the needed elements to perform a behavior (e.g., free vaccines) are among the most effective ways to change behavior, though the effects are still small to medium on average (Albarracín et al., 2024; Gómez Plata et al., 2022; van Valkengoed & Steg, 2019). 
Another intervention category that aims to make behaviors easier to execute reduces the cognitive work needed to perform the desired behavior in the moment through action planning, for instance in the form of implementation intentions (Gollwitzer, 1999; Gollwitzer & Sheeran, 2006). Implementation intentions are detailed if-then plans that specify situational triggers (ifs) that should cause a given behavior (then; “If I have a craving for something sweet after lunch, then I will eat a piece of fruit instead of chocolate.”). 
Forming implementation intentions and more broadly making action plans taps into several of the sources of reward, and hence value, described above, and also activates other pathways such as memory (Rogers et al., 2016). First, implementation intentions let people pre-establish links between specific situations (usually a barrier towards desired behavior change) and specific plans to tackle those barriers (e.g., “If someone requests a meeting in the morning hours when I want to focus on my main project, then I will ask them to reschedule.”), which could increase self-efficacy to reach one’s goals. As discussed in the last section, self-efficacy can increase the expectation of personal rewards. Second, implementation intentions help people remember to engage in the desired behavior whenever the trigger situation (the if) occurs (“I am craving sweets right now, it is time for a banana.”). This makes rewards associated with the behavior more accessible and, thus, appear more valuable. Finally, making a plan taps into the psychological desire to stay consistent and follow through on commitments (Rogers et al., 2016).
More broadly, action planning can increase ease of performing behaviors. During the 2008 national election, when researchers included a voting plan prompt in a standard get-out-the-vote call script, voter turnout increased substantially, verified by voting records (D. W. Nickerson & Rogers, 2010). For people who interacted with the team through calls, the experiment on 287,228 people increased turnout by 4.1 percentage points. Meta-analyses suggest that implementation intentions can also increase the effectiveness of interventions designed to increase healthy behaviors like physical activity (Silva et al., 2018) and healthy eating (Turton et al., 2016), and decrease unhealthy behaviors like smoking (McWilliams et al., 2019) and alcohol use (Malaguti et al., 2020). 
Commitment devices are another related way to tap into the link between a person’s self-concept and the value they place on actions. The underlying idea is that making a commitment to oneself, and especially to others, can increase the chances that one follows through. In his foundational summary of early work on influence, Cialdini (2009) highlighted the idea that people find it personally rewarding to act in accordance with their past behavior, and aversive not to; in parallel, ideas, behaviors, and objects that are connected to the self are valued more. People do not like feeling like hypocrites, and so they seek to act in ways that are consistent with their self-image. In a study with cigarette smokers trying to quit, smokers had the option to deposit money in a savings account for 6 months; if they had not quit smoking at the 6-month mark, the money was given to a charity. Smokers who took part in this program were more likely to make a successful quit attempt (Giné et al., 2010).
More broadly, lowering the barriers or friction can make acting in a healthy or prosocial way the easiest option. This can also happen by increasing the effort or friction required to engage in harmful behaviors. Changing the cognitive effort required can change people’s perceptions of efficacy and influence perceived rewards through that route. Easier options are also, by definition, less costly (e.g., in terms of time investment or cognitive effort required), which can shift the value calculation associated with a behavior. Finally, easy accessibility or the designation of a given choice as the default can serve as a signal that the option is considered the best or liked by most others. Next to these influences, which change the cognitive effort associated with a behavior, such strategies can also work outside of conscious deliberation altogether. 
One prominent class of such a strategies are nudges, popularized by Thaler and Sunstein (2008). Nudges involve changing the environment in which people make choices (the choice architecture) in order to change their behavior in a predictable way, often by making a particular choice easier than the alternatives. The authors describe this approach as Libertarian Paternalism, where people are nudged towards specific choice options (hence “Paternalism”), but ultimately remain free to choose what they like (hence “Libertarian”). For example, most mobile phone mapping software highlights a suggested route from a chosen origin to a destination (e.g., prioritizing distance). Of course, users remain free to choose any alternative route they may prefer, but sticking with the default option requires the least effort (Thaler, 2018). 
A common strategy for nudging people towards a particular decision is changing the default option. For instance, in countries where the default policy for organ donation is that people will donate their organs unless they opt out, the vast majority of citizens (often 98-99%) are organ donors even though it would be easy for each individual to opt-out (E. J. Johnson & Goldstein, 2004). By contrast, in countries with opt-in policies that consider citizens not to be donors unless they explicitly opt in, much fewer people are organ donors (often below 25%) (International Organ Donor Rates, 2012). 
Differences in the default policy not only change implicit norms (i.e., change the potential social rewards associated with a behavior) but also change perceptions of the difficulty and relevance of the choice options themselves. When researchers studied how people thought about organ donation, they found that citizens of opt-in countries considered organ donation “roughly akin to giving away half of one’s wealth to charity upon one’s death.” In opt-out countries organ donation “fell between letting others get ahead of one in line and volunteering some time to help the poor” (Davidai et al., 2012). 
The simplicity and potentially profound impact of nudging has made it popular with scientists and policymakers around the world. Several countries, including Australia, the Netherlands, Canada, Germany, Singapore, Peru, and the USA, among others, as well as international institutions such as the World Bank, UN, OECD, and the EU have dedicated departments (sometimes called Nudge or Behavioral Insight Units) which are tasked with developing and testing choice architectures and other strategies informed by behavioral science, to encourage citizens to make decisions that enhance public welfare. Many of these nudges work by changing the anticipated personal or social rewards of behaviors, by changing the ease of performing them, or by highlighting their popularity. Nudges have been explored as potential tools to, for instance, fight poverty in Kenyan farmers (Duflo et al., 2011), reduce the overprescription of antibiotics (Raban et al., 2023), support pro-environmental behaviors (Byerly et al., 2018), enhance education (Damgaard & Nielsen, 2018) and public health (Ledderer et al., 2020), and support decisions in the digital sphere (Jesse & Jannach, 2021; Weinmann et al., 2016). 
More broadly, although specific nudging interventions can be powerful, researchers remain uncertain about the effectiveness of nudging as a general strategy. Summaries of the literature find small average effects (DellaVigna & Linos, 2022; Mertens et al., 2022) and others even claim that these effects disappear altogether when properly accounting for publication bias favoring studies that find effects (Maier et al., 2022). Still, more work is needed to understand when and for whom nudging is most effective, and who should get to decide what types of behaviors are prioritized through nudges (e.g., Selinger & Whyte, 2011). Still, taken together, a substantial body of research highlights the effectiveness of imparting behavioral skills, enhancing perceived control, and offloading cognitive effort to make behaviors seem easier and more achievable, and the associated rewards of performing the behavior seem more likely. 
Choice architects may be able to influence behavior at scale through planning for defaults and other nudges, but individuals can also make desired behaviors more automatic or offload the cognitive work to reminder systems. For instance, "just-in-time" interventions typically use mobile devices to deliver context-specific messages tailored to an individual's current situation. This approach leverages the immediacy and personal nature of mobile technology to enhance message relevance and effectiveness, increase ease of remembering to perform a behavior, and sometimes highlight associated personal or social rewards. Such interventions have been successfully employed for stress management (Smyth et al., 2016), smoking (Businelle et al., 2016; Hébert et al., 2018; for a review, see Naughton, 2017), alcohol use (Gustafson et al., 2014; cf. Wright et al., 2018), and other behaviors. 
As one example, many of us have so much going on that it can be hard to keep track of additional to-dos. This can put one-off behaviors, like getting a flu vaccine, lower on the priority list. In a large-scale, randomized study led by Milkman and colleagues (2022), 689,693 Walmart pharmacy customers were assigned to different mobile text message-based reminders encouraging them to get their flu vaccine, at the appropriate time of year. The team found that when volunteers received reminder text messages during flu vaccine season, they were 2 percentage points (6.8%) more likely to go in to get their flu shot than people randomized to the business-as-usual (no reminder) control condition. Psychologically, the team also compared different messages within the reminders and found that messages that told people that their vaccine was ‘waiting for’ them were most effective. 
In another study that compared the effectiveness of multiple interventions (a mega-study) encouraging patients to get vaccinated before an upcoming doctor’s appointment, the top-performing messages told patients that their vaccine was ‘reserved for you’ (Milkman et al., 2021). The authors highlight multiple ways that this type of messaging might increase the perceived value of vaccination behavior. First, telling people that their vaccine is ‘waiting for you’ or ‘reserved for you’ taps into endowment effects where a sense of personal ownership increases a sense of personal reward since people often conflate “me” and “valuable” (Chavez et al., 2017). In other words, people value things that they think of as theirs more than equivalent things that are not associated with them already. In this way, the vaccine reminders not only reminded people to get vaccinated but also tapped into the inherent positivity of the self. The idea that a dose of vaccine is reserved also highlights that getting the vaccine might be quick and easy, and might imply normative approval from the pharmacy or doctor’s office (Milkman et al., 2022), which could increase the perception of likely personal reward (e.g., the vaccine makes it likely that I will stay healthy) as well as social reward (e.g., others will approve and appreciate if I am vaccinated). These messages likely tapped into multiple sources of reward including making it seem easy and removing the barrier requiring patients to remember their appointments, while also increasing self-relevance. 
Another proven method for making behaviors seem easier and more personally rewarding is fostering or working with people’s internal motivation to engage in the behavior rather than dictating or coercing them to do it. People can be motivated to change their behavior by autonomous, or intrinsic, factors such as personal interests and values, and/or a goal for personal growth and wellness, or by extrinsic factors such as guilt, shame, external image, or obtaining external approval or rewards (e.g., prizes). Meta-analyses suggest that providing material incentives leads to small, but significant effects on behavior change (Albarracín et al., 2024; Durantini & Albarracín, 2009; Noguchi et al., 2007), across a range of domains including health behaviors like vaccination and substance use (Bolívar et al., 2021) and environmental behaviors (Geiger et al., 2019; Maki et al., 2016). However, self-determination theory (Deci & Ryan, 2000; Ng et al., 2012) highlights the value of autonomy and a sense of competence (along with being understood and cared for by others) as basic human drives and mechanisms of behavioral regulation and change. Internally motivated behaviors feel less burdensome. When people meet these needs, they are more likely to engage in positive behavior changes, such as going to the dentist (Halvari et al., 2010) and exercising (Edmunds et al., 2007). In addition, interventions that include multiple autonomy-supportive components have larger effects on promoting autonomous motivation for change (Gillison et al., 2019). A meta-analysis of 73 studies that used constructs from self-determination theory to change behavior found medium-sized intervention effects on average, and small effects with longer-term follow-up (Ntoumanis et al., 2021). 
Within the self-determination framework, a process of internalization can move a person’s motivation toward intrinsic, autonomous (rather than extrinsic) motivations, which can facilitate less effortful (Ludwig et al., 2020), and more sustainable change. In these cases, the internally motivated personal reward may be more powerful than social rewards such as external approval (though some social rewards can also be internally motivated, such as connecting with loved ones). If a person initially starts taking piano lessons and practicing because their parents want them to but eventually comes to love playing music, then this shift would make the practice more sustainable than if they continue to play because of external pressures to perform. Likewise, if a person initially changes their diet because of suggestions from their family to eat healthier, but then finds recipes that they like and appreciate the way it makes them feel, then they will be more likely to maintain the change. In other words, shifting focus from motivations to please other people for extrinsic rewards to more internally driven motivations and intrinsic rewards can be beneficial. 
This work also makes clear that externally motivated behavior change, such as willing oneself not to eat cake at a birthday party per a well-meaning relative’s suggestion, is harder and often less successful than focusing on internally driven motives, such as how the cake is likely to make one feel shortly after eating it (Ludwig et al., 2020). In a foundational meta-analysis of meta-analyses on behavior change, related forms of attention training, and reframing the way a person thinks about a given situation (i.e., reappraisal) are highlighted as among the most successful methods of changing behavior (Albarracín et al., 2024). In other words, just as autonomous or intrinsic motivation can increase people’s sense of personal reward, focusing attention or reframing the meaning of a behavior to be consistent with personal rewards can also facilitate a sense of autonomy, agency, and self-determination. 
[bookmark: _1ci93xb]Changing Psychological Distance Changes Rewards
Achieving important goals often involves influencing oneself or others to exert effort now to reap benefits later. For example, doctors advise patients that exercise and consistent sleep contribute to longevity, and parents tell children that studying is crucial for future success. Yet, rewards that are far away in time, far away in space, happening to people who are very different from us, or hypothetical, may seem less valuable, and hence less motivating; the personal rewards appear more distant. Indeed, psychologically these dimensions of psychological distance are related to one another (Trope & Liberman, 2010), and within the brain, activation of the valuation system decreases across various dimensions of psychological distance, including physical distance, temporal proximity, social closeness, and hypotheticality (Parkinson et al., 2014; Tamir & Mitchell, 2011). Therefore, a value-based influence framework suggests that emphasizing closer, immediate rewards can be more effective, and that successful influence interventions can make otherwise distant personal and social rewards feel closer. For instance, focusing on the enjoyment of "me time" during exercise or the satisfaction of learning something new, could make related influence attempts more effective than focusing on more abstract future goals like longevity or a future educational degree. 
 In the brain, the valuation system assesses the subjective value of immediate versus delayed rewards (Kable & Glimcher, 2007). Generally, people prefer immediate rewards, and give them more weight in decision-making. Therefore, even when a behavior is linked to future rewards, the delay in obtaining these rewards can diminish their perceived value. For instance, when given a choice between less money now or more later (e.g., $20 today vs. $21 next week), people's patience levels vary. An impatient person might choose immediate gratification, while a patient one might wait for even a small future gain. 
Some of the same brain regions involved in broader value-based decision-making and social influence, such as the ventromedial prefrontal cortex (VMPFC), also manage delay discounting—the perceived decrease in a reward's value based on the delay in receiving it. More broadly, the VMPFC distinguishes between the immediate self and the "future me" (Parkinson et al., 2014; Tamir & Mitchell, 2011). This explains why highlighting immediate pleasures, like the refreshing taste of a salad, can be more motivating than focusing on the long-term health benefits of behaviors. It also suggests that interventions that highlight more immediate or proximal rewards, or that increase the immediacy of the rewards, might be more effective.
One way to increase the impact of behavior change interventions is to bring the personal rewards closer. Focusing on the potential immediate (instead of long-term) rewards of a recommended (e.g., healthy) choice can increase perceptions of its value. Despite this, when considering how to motivate themselves for long-term health benefits most people focus on long-term rewards, with only about a quarter considering immediate rewards (Woolley & Fishbach, 2016). This may be due to the high perceived value of long-term outcomes, like a healthy heart, while the behaviors themselves are often seen as a chore. However, messages that emphasize immediate rewards, like the taste of healthy foods, might be more effective due to people’s natural preference for immediate gratification. Research indicates that focusing on short-term rewards can increase the likelihood of persisting in health behaviors, such as gym attendance and healthy eating (Woolley & Fishbach, 2016, 2017). This preference for immediate rewards also influences brain activity and choice behavior. For instance, focusing on the immediate taste or health consequences of foods alters people's willingness to eat healthy foods and the amount they are willing to pay for them (Boswell et al., 2018). Similarly, focusing on the immediate taste of food, rather than its health benefits, changes how much people value healthy food options and what they choose to eat (Hare et al., 2011; Scholz et al., 2022). In university dining halls, vegetable dishes labeled with tasty descriptions like “Herb n’ Honey Balsamic Glazed Turnips” were more popular than those labeled as healthy (Turnwald et al., 2019; Turnwald & Crum, 2019). This highlights the way that drawing attention to more immediate, personal rewards can influence people’s choices. 
	An alternative strategy to boost the immediate personal rewards of choices that feel hard in the short term, but support long-term goals, is to pair the difficult behavior with an immediate reward, termed temptation bundling. For example, Milkman and colleagues (2014) randomly assigned volunteers to either have access to an audio player with exciting audiobooks that was only available to them at the gym, or a gift card that they could use to purchase audiobooks and listen any time, for instance at the gym. When the rewarding audiobooks were exclusively available at the gym, people exercised more. Following similar logic, when high school students were given healthy snacks, fun pens, and music that they enjoyed, it increased their tendency to persist in challenging school work (Woolley & Fishbach, 2016). In other words, temptation bundling can make actions that are compatible with longer-term goals more immediately rewarding. 
Gamification, and the related concept of ‘serious games’ (i.e., games that aim to achieve goals other than pure entertainment), is a particular form of temptation bundling. Game mechanics can create immediate rewards that encourage purchases (van Berlo et al., 2021), or healthy or prosocial behavior change; for reviews see (Edwards et al., 2016; Pereira et al., 2014). For instance, a team of researchers at Penn State monitored the energy use of 288 appliances in an office setting over the course of several months and created a serious game to encourage people to reduce their energy consumption (Orland et al., 2014). Reducing energy consumption in an office setting is something that requires effort from employees, with little visible, immediate, personal reward. After four weeks of baseline measurement, participants played 12 weeks of “Energy Chickens,” in which their real-world energy savings (e.g., unplugging their devices at night) led to healthy, egg-laying chickens in the game on their personalized, virtual farm. The eggs, in turn, could be cashed in for more immediate rewards like accessories to use on their virtual farm. Across the intervention period, the office workers’ energy use decreased by 13% (7% reduction on work days, and 23% reduction on non-work days). The majority of the participants also reported that playing the game made them more energy-conscious, which sometimes translated to changes in their personal lives outside of work as well. This suggests that providing virtual rewards for environmentally friendly behaviors can motivate people to change. 
	Similar temptation bundling game concepts have also been used to encourage healthy behaviors like exercise and healthy eating. For instance, in one research study, kids were given the chance to interact with a virtual pet for three days. The virtual pet learned tricks and got more physically fit as the kid did more real-world physical activity and met particular physical activity goals, as monitored by activity tracking devices. The kids who were encouraged to get active with this game did more than an hour more physical activity per day (156% increase) compared to kids who were given access to the same information on the computer without the virtual pet (Ahn et al., 2015). The kids who engaged with the virtual pet developed more positive beliefs and more self-efficacy to engage in physical activity and also intended to continue their physical activity more in the future, compared to the control group. 
Another study using the same type of virtual pet intervention found that kids who interacted with a virtual pet chose to be served more fruits and vegetables than kids in a computer-only information condition that provided the same coaching without a virtual pet (Ahn et al., 2016). That said, the kids in the virtual pet condition did not end up eating more fruits and veggies (though both virtual pet and computer-only volunteers ate more fruits and veggies than those in a no-treatment control condition). 
A meta-analysis of the effects of gamified smartphone apps on physical activity in adults suggests smaller, but still significant, effect sizes on average across randomized controlled trials (Yang et al., 2022). A second meta-analysis that included a broader range of gamified interventions, beyond only smartphones, found that gamified interventions were significantly more effective than inactive waitlist controls with medium-sized effects, as well as active comparison groups that engaged volunteers with content that was not focused on physical activity with small effects. The effects over longer periods are smaller, and more work is needed to determine how factors like dose and engagement relate to the effectiveness of gamified interventions. 
Another way to achieve the feeling of more immediate rewards is to bring the person who will experience those later rewards (“future me”) closer, psychologically, or to effortfully upregulate a focus on longer-term goals. People who tend to have greater perceptions of continuity between their current and future selves are more willing to save for retirement (Ersner-Hershfield, Garton, et al., 2009). Researchers have made “future me” psychologically closer by using a computer algorithm to age the faces of volunteers. Showing volunteers an aged avatar of themselves reduces cheating and delinquency (van Gelder et al., 2013). After meeting their “future self,” people are also more likely to be willing to save for retirement– seeing a version of their ‘future self’ more vividly encourages people to allocate more resources for that future self (Hershfield et al., 2011). By making the consequences of current decisions feel more immediate (i.e., making salient how an easier option now might make for a bad choice for future me), people change their behavior. Within the brain, people who show more overlap between current and future selves are also more patient and do better with tasks like saving for retirement (Ersner-Hershfield, Wimmer, et al., 2009). Bank of America implemented a version of this intervention with their “face retirement” program, where people upload photos of their own faces and are cued to save by an aged version of themselves. When people are able to more vividly imagine their future selves, it leads them to prioritize that future self. Thus, decreasing psychological distance, and increasing self-relevance of future rewards can motivate people to change now. 
It is also possible to change the degree to which people value rewards that may be in the future through effortful regulation. When people are directed to consider the healthiness of foods, their brain's valuation system more closely aligns with the healthiness of their choices (Hare et al., 2011). This suggests that although certain dimensions of a choice (like the immediate tastiness) are often salient, interventions influencing the aspects people consider in their value calculations can change their choices to be more aligned with longer-term goals.
Taking this one step further, Doré and colleagues (Doré et al., 2019) taught young adults to regulate how much they focused on what was self-relevant and valuable about messages in order to change their receptivity to health messages discouraging binge drinking. Participants in this study viewed persuasive anti-binge drinking messages while undergoing functional neuroimaging. When they were asked to reduce psychological distance by focusing on what was persuasive and self-relevant about these messages, participants showed more activity in the brain’s valuation system and also rated the messages as more relevant to them than when they were asked to simply view the messages naturally; by contrast, when participants were asked to find fault in the messages by considering why the messages did not apply to them, the opposite happened. Participants who were more successful at up-regulating their neural valuation signal when considering the persuasiveness and self-relevance of the message were also less susceptible to pro-drinking peer influence on their drinking behavior throughout the month after the neuroimaging experiment (Scholz et al., 2019). 
Neuroscience research suggests that although effortful regulation can lead to healthier choices in the short term, it may be less effective over longer periods (Giuliani et al., 2020). Therefore, interventions aligning with people's existing preferences can be more effective, like encouraging them to choose enjoyable diet and exercise options (Woolley & Fishbach, 2016, 2017). 
[bookmark: _1pgjieytjwtb]Reducing Threat Increases Reward 
Self-relevance can enhance people’s tendency to find personal rewards in target behaviors, and hence increase the effectiveness of persuasive messages. Self-relevance can increase the chance that interventions are taken seriously and messages are considered deeply; however, it also has the potential to elicit psychological reactance if the message is perceived as overly critical or threatening to one's sense of self (Fransen et al., 2015). Messages encouraging an individual to change behaviors that form important parts of their identities can be perceived as confrontational, triggering a defensive stance. This defensiveness is a protective mechanism, aiming to preserve self-image and autonomy. Psychological reactance is a motivational response to offers, persons, rules, or regulations that threaten or eliminate specific behavioral freedoms. It manifests as resistance to the message and can lead to the rejection of beneficial advice or information, devaluation of messages, and curtailed consideration of the behavior’s potential rewards.
Two prominent theories explaining resistance are Psychological Reactance Theory (Brehm, 1966; Steindl et al., 2015) and Cognitive Dissonance Theory (Festinger, 1957). Psychological Reactance Theory suggests that attempts to change someone's attitudes or behaviors are perceived as threats to their identity and freedom, leading to a motivation to restore this lost freedom by resisting the influence attempt (Rosenberg & Siegel, 2017), especially if the behavior or attitude is important to them (Clee & Wicklund, 1980), or they lack confidence that they will be able to resist the influence or refute the message (Festinger, 1964; Lowin, 1967). 
Cognitive Dissonance Theory focuses on people's preference for consistency among their beliefs and actions. Social influence or persuasive attempts sometimes highlight that there is inconsistency in beliefs and behaviors, for instance, when someone who values their health and longevity is told that their smoking behavior is detrimental to both. Acknowledging such inconsistency typically causes discomfort, which can be resolved by either changing one’s beliefs (or behaviors) to increase alignment or by resisting or disregarding the message that highlighted the inconsistency. This can happen by seeking information that aligns with existing beliefs, challenging the source of the threat through counterarguments, or altering one’s thinking by giving more importance to attributes that align with current attitudes and behaviors (Fransen et al., 2015). Thereby, resistance is often rooted in defense motivation, that is, the desire to protect one's self-worth and existing attitudes (Aronson, 1969), in contrast to accuracy motivation, which prioritizes seeking a more accurate understanding of the world (Chaiken et al., 1989). 
Selective exposure is an avoidance strategy where individuals reduce discomfort by avoiding information that challenges their beliefs (R. S. Nickerson, 1998). This type of confirmation bias manifests in behaviors like switching channels during an anti-smoking ad or avoiding opposing political discussions. In the online media environment, people are targeted with messages that are pre-filtered (i.e., tailored) to their prior interests and online behaviors, but people also have very broad possibilities for what information to view. This exacerbates the likelihood of selective exposure, such that selective exposure is readily evident in online information consumption (Barnidge & Peacock, 2019). For instance, individuals tend to gravitate toward news articles that align with their pre-existing political stances on issues like gun control or abortion (Trilling et al., 2016). 
Likewise, people often choose to engage with others who share their views when discussing potentially contentious issues (Lyons, 2019). As seen in the neuroimaging research described above where group consensus activated brain systems that track personal rewards and valuation (e.g., Nook & Zaki, 2015), belief reinforcement can serve as both a personal and social reward. Thus, people often choose to expose themselves to information that aligns with their existing beliefs and behaviors, particularly when they are less confident in their ability to defend against the message or intervention (Albarracín, 2021). This may feel more rewarding in the short term, but then prevents exposure to potentially useful information or possibilities for change.
Without message exposure, it is unlikely that a person will consider the potential rewards of changing their behavior (Hornik, 2016; Wakefield et al., 2010). Research shows that individuals often choose information that aligns with their beliefs, especially when core values are at stake (Brannon et al., 2007; Smith, 1977); indeed, exposure to congenial information offers personal reward, and prior behaviors predict openness to related interventions. For instance, a meta-analysis of HIV prevention behavior found that prior condom use was associated with a greater likelihood of enrolling in further HIV prevention interventions (Noguchi et al., 2007), and studies find that high-risk participants (for whom the intervention is likely most relevant) may be reluctant to engage (Earl et al., 2009). The tendency to engage in selective exposure is stronger among those who are more closed-minded, but is present across multiple behavioral domains and populations (Hart et al., 2009). However, confidence that one is likely to be able to resist the influence and that people will only change if they want to can make people more open to exposing themselves to the content (Albarracín et al., 2008; Albarracín & Mitchell, 2004). This form of defensive confidence can make people more open to interventions and messages that ultimately do change their beliefs and behaviors (for a review, see: Albarracín, 2021).
Biased processing is another reactance strategy, where individuals reinterpret information through a biased lens (Fransen et al., 2015). An example is optimism bias, where people believe they are less likely to experience negative outcomes than others (Dolinski et al., 2022; Sharot et al., 2011; Shepperd et al., 2013). This optimism bias is one among several biases rooted in people’s fundamental drive to maintain a positive self-image and makes them overly optimistic about future outcomes of their behavior (Mezulis et al., 2004), more readily imagining personal rewards of current behaviors. This bias leads to underestimating threats and has implications for how people respond to messages encouraging behavior change. For instance, individuals frequently resist persuasive attempts because they underestimate the likelihood of negative health consequences related to their actions, such as COVID-19 spread (Bottemanne et al., 2020) and smoking cessation (Masiero et al., 2015; Senft Everson et al., 2022). Psychologically, the immediate personal rewards of the ease and self-consistency in maintaining one’s current behavior may outweigh the longer-term benefits of change. Notably, unrealistic optimism about health outcomes differs from general life optimism, which is linked to healthier behaviors (Boehm et al., 2018). 
In addition to underweighting the potential negative outcomes of their behavior, people also adjust the weights assigned to other attributes of a decision (Fransen et al., 2015). If a certain piece of information does not fit into a person’s prior belief system, they may simply decide that this piece of information is insignificant compared to all the other evidence that is available on the matter. This dovetails neatly with assumptions in value-based influence frameworks; individuals continually assess and weigh numerous inputs when making daily decisions. Without changing the quality of any given input, they may downweight its importance—for instance, by deeming it unlikely to apply to them or as less crucial than another attribute. Just as interventions that increase a sense of personal relevance, control, ease, or autonomous motivation can increase the effectiveness of influence attempts, reactance, avoidance, and biased processing do the opposite.
When individuals find themselves unable to ignore or evade information that threatens their sense of freedom or self-worth, another option for resistance is to actively contest the source or the content of the challenging information through counterarguing. For example, individuals may scrutinize the trustworthiness of the message source, assess the message's weak arguments, or weigh them against contradictory points. This occurs when receivers process a message centrally, with the ability and motivation to engage actively (Y. Chang & Thorson, 2023). Studies of counterarguing's impact on attitudes (Clayton et al., 2020; Petty et al., 2004; for a review of research on persuasion and attitude change, see Tormala & Rucker, 2024; Walter & Cohen, 2019) have found that effective counterarguing can reduce the likelihood of successful social influence. As a result, researchers are exploring methods to circumvent counterarguing and other forms of defensive processing in influence attempts.
Since defensiveness can arise when people feel that their self-worth is threatened, strategies to reduce defensiveness often help people protect their self-image from the potential negative consequences of social influence. Values affirmation, or self-affirmation, is a process where individuals bolster their self-worth by reflecting on their core values, especially when a specific aspect of their identity feels threatened (G. L. Cohen & Sherman, 2014). In such interventions, participants usually spend a few minutes reflecting on a value important to them before receiving persuasive messages. For example, a smoker might focus on being a good parent or friend, which can make it easier to accept information about the negative consequences of smoking without feeling like their entire self-worth is challenged.
Self-affirmation has been shown to effectively enhance receptivity to change, particularly when messages might otherwise be threatening. Several meta-analyses report small but significant effects of self-affirmation on health behavior changes, such as smoking, caffeine and alcohol consumption, and diet (Epton et al., 2015; Sweeney & Moyer, 2015). Additionally, affirmation has shown positive impacts on academic achievement, like GPA (Wu et al., 2021). By reducing defensiveness, self-affirmation can make threatening information seem more relevant and valuable to individuals.
Neuroimaging studies support the effectiveness of self-affirmation. In studies by Falk et al. (2015) and Kang et al. (2018), sedentary participants reflected on a value that was either significant or insignificant to them and then received health messages about increasing physical activity. Those who reflected on core values showed increased activation in the brain’s valuation system when exposed to the health messages, and this activation correlated with subsequent behavior change. This suggests that values affirmation can enhance the brain's receptiveness to messages promoting beneficial behaviors like physical activity by increasing people’s ability to find self-relevance and value in otherwise threatening messages. This may make it easier to imagine the personal rewards of behavior change.
[bookmark: _2xcytpi]Highlighting Social Information and Increasing Social Rewards
Social influence interventions commonly leverage people's natural tendency to engage with and relate to others. Humans inherently seek to establish and sustain social connections (Baumeister & Leary, 1995), using their ability to understand the thoughts and feelings of those around them—a skill known as mentalizing or theory of mind (Frith & Frith, 2006; Schaafsma et al., 2015). This ability facilitates learning from others' behaviors and forging connections, influencing how individuals value different people, ideas, objects, and actions.
Individuals are often aware of the opinions and actions of others, which serve as a source of information about potential personal benefits (i.e., informational influence). Additionally, the degree to which an action provides social rewards, such as opportunities for connection or status enhancement, plays a crucial role in valuation.
Social relevance can arise from social cues at different scales, from broad social norms to various kinds of social networks of people one is in regular contact with to social information conveyed through narratives. This section reviews different social relevance cues and discusses how interventions that take advantage of people’s interest in what others think and do can directly increase people’s expectations of personal reward, or increase social reward processes. 
[bookmark: _ywzz5dfse230]Social Norms Shape Perceptions of Available Personal and Social Rewards
Extensive research has consistently shown that people often rely on insights about what groups of others think one should do (injunctive norms) and what others do themselves (descriptive norms), starting with Asch and Sherif’s foundational work on conformity, Cialdini’s work on social norms (Cialdini et al., 1991; Cialdini & Goldstein, 2004), and models like the Integrative Model (Fishbein & Ajzen, 2011). Both injunctive and descriptive norms can change the likelihood of engaging in a recommended behavior by providing information about the right way to act (increasing perceptions of personal rewards through informational influence) or highlighting the potential to connect with others or gain status (increasing social rewards through normative influence). In other words, norms shape people’s perceptions of the value of performing that behavior, in part by highlighting the rewards others must derive (if many people do a behavior) and the approval, status, or chances to connect with them. Descriptive norms emphasizing that many people are performing a behavior imply that the behavior is rewarding or valuable– why else would others do it? Behaviors appear more socially rewarding if they allow one to be part of a large or relevant (e.g., friend) group behaving the same way or thinking it is a good thing to do. Likewise, injunctive norms emphasizing that people approve of the behavior imply the potential for social approval (a particular kind of reward), which enhances one’s status in a group or one’s chances to be part of the group in the first place. 
Meta-analyses show that both descriptive and injunctive norms can influence behavior, though the causal effects are small on average (Albarracín et al., 2024). This is true across domains, including health and environmental behaviors (Bednall et al., 2013; Geiger et al., 2019; Niemiec et al., 2020; van de Bongardt et al., 2015). For example, a meta-analysis of adolescent smoking behavior highlighted that having peers who smoke doubled the risk that teens would start or continue to smoke (Liu et al., 2017), and this was particularly true for close friends. In another study of 14- to 17-year-olds (M. Huang et al., 2005), having friends who smoked put teens at greater risk for smoking than any other factor measured, including their demographics, other health behaviors, education, and depression, among others, speaking to the power of norms.
The approach to changing behavior through social norms is rooted in the idea that people frequently misjudge how widely a behavior is accepted, and hence the personal and social rewards of engaging in it. Changing these (mis)perceptions about actual norms can influence both intentions and behaviors. For example, to address overestimations of alcohol consumption among college students, campaigns have been deployed to align perceptions with reality (Mattern & Neighbors, 2004; Prinstein & Dodge, 2008). 
Neuroscientists have begun to describe how social influence takes hold in human brains and have, thereby, provided initial physiological evidence complementing the psychological theories discussed thus far. Specifically, neuroimaging studies have shown that the brain's valuation system is sensitive to group alignment through both informational and normative influence pathways, though more research in this domain has focused on situations where people actually internalize the influence (rather than studies of compliance without internalization). In these studies, being aligned with others is conceptualized as rewarding in itself, and deviations from the group opinion trigger conflict signals that motivate change. One of the earliest studies in this area focused on people’s perceptions of the attractiveness of faces (Klucharev et al., 2009). At the start of the study, volunteers rated the attractiveness of dozens of faces. Then, the volunteers were given experimentally manipulated feedback about how attractive other people found the faces. Later in the study, the volunteers rated the same faces again. When people’s views were out of line with their peers’ judgments, their brains showed increased activation in regions involved in conflict detection and decreased activity in regions tracking reward. People who showed particularly strong brain responses to being misaligned with the group were also more likely to update their ratings after learning about the group consensus. Several similar studies have made related arguments. For example, when participants in other studies received feedback highlighting that they were misaligned with the opinions of others about the quality of songs, their brains showed increased activation of regions involved in conflict monitoring and arousal (Berns et al., 2010; Tomlin et al., 2013). On the other hand, being aligned with expert opinions about music taste was associated with activation of valuation regions like the ventral striatum (Campbell-Meiklejohn et al., 2010). These neural responses illustrate that conformity is rewarding, and deviation triggers motivation to align with group norms. The impact of social norms on the brain's valuation system was also evident in a study by Pandey and colleagues (2021). Sedentary adults who perceived higher levels of physical activity as normative in their social networks showed more positive responses in the valuation system to messages promoting physical activity, even though the messages themselves did not focus on social arguments. This suggests that perceptions of what others were doing change people’s valuation of new messages about physical activity, perhaps by reinforcing the possibility of the kind of personal rewards emphasized by the messages, or social rewards of being aligned with others in the network. Further, the magnitude of these neural responses was linked to increased physical activity in the following month. Together with studies highlighting how normative influence results in alterations in the brain's valuation system, this study demonstrates one way that real-world social influence and differences in neural valuation relate to behavior change outside the lab.
The studies reviewed thus far leave an open question: How similar are informational and normative pathways to influence? In one study, hungry volunteers rated how much they wanted to eat different healthy and unhealthy foods (Nook & Zaki, 2015). They then received experimentally manipulated peer feedback about how much the peers wanted to eat the different foods, and later participants re-rated how much they wanted to eat each food. Consistent with earlier work on social influence in the brain, activation within key parts of the valuation system, including the ventral striatum increased when participants’ food preferences matched their peers and decreased when they were misaligned. During the follow-up ratings, participants then updated their own ratings to be closer to the peer’s opinions, again with the initial magnitude of reward system response tracking how much participants updated their final ratings. In the participants’ first ratings of the foods, they tended to prefer unhealthy foods and showed greater activation of the valuation system in VMPFC in response to the unhealthy foods. After receiving peer feedback, the social influence seemed to outweigh the participants’ initial bias toward unhealthy foods, such that VMPFC activity tracked peer opinions more strongly than the healthiness of the foods, even though the participants had no reason to believe that peers would know their specific preferences. Further, the task was incentive compatible, meaning that the participants knew that one of their in-scanner choices would be randomly selected after the scan and the outcome of their choice would be implemented (i.e., they would receive the food or not according to their rating in the scanner). Incentive compatibility encourages people to make ratings that are consistent with their true preferences. These two analyses highlight overlap in the neural substrates of changes in personal and social rewards; social influence leads to changes in the valuation of behaviors rooted in both the initial reward of aligning with the group and subsequent changes in personal reward perceptions rather than just socially motivated compliance. 
	The effects of social influence on people’s value calculations are not limited to these examples focused on perceptions of facial attractiveness or health behaviors. Social influence can also impact brain activation when considering what is acceptable or moral behavior. Crockett and colleagues (2017) showed that peers can influence the willingness of volunteers to allow harm to happen to others in exchange for personal gain. In the first series of experiments, the team explored brain regions involved in moral decision-making where volunteers could trade money for harm to themselves and others (i.e., pay to avoid electric shocks). Consistent with moral values that cross many societies that discourage harming other people to profit personally, most people in this experiment required more money to harm others than themselves. These preferences correlated with activation in the valuation system, including the dorsal striatum; in particular, people who had especially strong moral preferences (i.e., placing greater cost on harming others for personal gain) showed lower dorsal striatum activation when allowing shocks to happen to others for personal gain. In other words, they showed lower valuation of the behavior, possibly because they perceived lower social rewards (or rather greater social punishments), or less compatibility with their personal values. Brain regions implicated in top-down cognitive control, such as the lateral prefrontal cortex (LPFC), were more active when people gained profit from harming others, and the team observed connectivity between LPFC and striatum during these decisions. The authors interpret these findings to suggest that personal rewards gained from harming others may be devalued by the lateral prefrontal cortex, modulating the activation of the valuation system. Follow-up work led by Yu and Crockett showed that observed peer behavior, which sets a social norm for the experimental situation, influenced the value that volunteers placed on prosocial and antisocial behavior in this type of task (Yu et al., 2021). This provides another example of how norms can change people’s behavior. 
Similar findings come from work on norms in the context of prosocial actions (Hackel et al., 2020) and moral judgments (Earp et al., 2021). In a study led by Leor Hackel (2020), volunteers played Public Goods games while their brains were scanned. When people violated group norms about whether to play selfishly or cooperatively, they showed more connectivity between dLPFC, a region associated with cognitive control, and VMPFC, suggesting that top-down control might be needed to override the norm. This highlights the importance of norms in influencing judgments around what is right and wrong and how one should act toward others, which is consistent with other related work (Dimant, 2020; Jung et al., 2020; Nook et al., 2016). However, more research is needed to establish whether the pathways might differ in situations where a person conforms to avoid punishment, or for other reasons studied more extensively in the social psychology of compliance and conformity.
At scale, interventions relying on these social influence effects can have large impacts. One large, randomized field experiment on Facebook, including 50,000 Facebook users, tested the effects of social proof on people’s exploration of a range of different security features including Login Notifications, Login Approvals, and Trusted Contacts (Das et al., 2014). Highlighting the number of Facebook friends in a person’s network who used the security features increased the number of people who explored the security features by 37%, which, in turn, increased the adoption of these features. 
During the 2010 U.S. midterm elections, halfway through Barack Obama's first term as president, a large-scale study conducted on Facebook's platform used social proof to motivate voting behavior (R. M. Bond et al., 2012). The experiment involved altering the Facebook feeds of 61 million users (all U.S. users over 18 who logged in on Election Day) to display information about local polling places. A majority of these users (98%) saw a feature enabling them to share that they had voted, along with photos of friends who had reported voting and a tally of "I voted" button presses. This group represented the social proof condition. Conversely, 1% of the users saw the polling place information without the shareable button, serving as a non-social control group. Another 1% did not receive any intervention and acted as a no-message control group. The study's findings suggested that this strategy led over 200,000 additional people to vote who might not have otherwise done so, a significant impact considering the narrow margins in recent U.S. elections. For context, recall that the 2000 Presidential election between Al Gore and George Bush was decided by a mere 537 votes in Florida, illustrating the potential influence of such interventions (Elving, 2018).
Using a similar strategy, the Cobb County Water System in metropolitan Atlanta, Georgia successfully reduced voluntary water consumption by ~5% during a drought in the summer of 2007 and even observed meaningful long-term intervention effects after sending consumers messages about their own water consumption in the last year in comparison to other inhabitants of their county (Bernedo et al., 2014). Similar success stories have been documented in the contexts of motivating Norfolk residents in England to sign up for a water conservation program (Lede et al., 2019), buy flood insurance (Lo, 2013), and prepare for wildfires (P. D. L. Howe et al., 2018). 
Correcting misperceptions of social norms around a given behavior is only a viable option if the true norms, as they are perceivable and experienced by the recipient of influence, are indeed more desirable than the original perceptions, however (Lapinski & Rimal, 2006; Prentice, 2018). For instance, imagine that at the national level, the majority of people do not smoke, and do not approve of smoking. Yet, if a teenager sees their parents and peers smoke often, a message highlighting anti-smoking norms would be less effective. The direct observation of their peers will overwrite any potential message effects. To avoid such situations, scholars have thus called for the use of injunctive norm messages that highlight what others think rather than do (Blanton et al., 2008). Yet situations in which the true majority norm is unfavorable have generally proven problematic for persuasive attempts. For instance, persuasive messages emphasizing social norms have been shown to backfire if they inadvertently highlight undesirable norms while highlighting an issue they are hoping to address (e.g., “Too many college students are drinking too much alcohol.” or “Too many people still prefer flying over more environmentally friendly alternatives.”), thereby making the behavior appear acceptable (Prentice, 2018). 
Another important insight is that social norm interventions can be more effective when careful thought is given to how the norm is presented, particularly regarding the reference group used in the message. People are more influenced by groups they find relevant, such as those similar to them. For instance, Cialdini and Goldstein (2008) conducted a field experiment in a hotel chain, comparing the effectiveness of two social proof messages encouraging towel reuse. One message referred to the behavior of other hotel guests, while the other more specifically mentioned guests who had stayed in the same room. The latter, targeting a more specific reference group, proved more effective than the generic social proof message. 
What can be done when the majority norm is unfavorable? Instead of utilizing the influence of an entire group of people, related interventions have focused on the impact a single, high-status individual can have, focusing people’s attention on the rewards gained by that exemplar, or the social status they have. Meta-analyses also suggest that strategic use of role models can be a particularly effective way of changing behavior (Albarracín et al., 2024; Latkin et al., 2010). 
Another approach uses the concept of dynamic norms. Dynamic norms occur in situations where prevailing norms do not align with the desired change. For example, promoting reduced meat consumption in a meat-eating culture poses a challenge. Dynamic norms focus on how behaviors are evolving, such as emphasizing the increasing number of people reducing meat consumption or quitting smoking. Sparkman and Walton (2017) review evidence showing that highlighting these positive changes in norms can influence behaviors across various domains, including smoking cessation, sleep habits, identification with feminism, dietary choices (Sparkman & Walton, 2019), and environmental practices like meat consumption and water use (Sparkman & Walton, 2017, 2019). In field studies, dynamic norms have effectively promoted sustainability, such as increasing reusable mug use in a café setting (Loschelder et al., 2019).
Dynamic norms operate through several mechanisms: They not only highlight desirable behaviors or potential social connections (i.e., social rewards) but also emphasize the possibility and compatibility of change with one's identity (which implies potential for personal rewards), as well as increasing a sense of efficacy (Sparkman & Walton, 2019). For example, informing high school and college women about the growing number of women in STEM fields increased their interest in and intention to pursue STEM, partly by enhancing their sense of efficacy and identity compatibility with STEM (Cheng et al., 2020). Although the current norms suggest that the undesired behavior is the correct and rewarding choice, a message focused on dynamic norms highlights that the recipient is in danger of being misaligned with a group in the future if they do not change together with the group, thereby presumably impacting the perceived social reward and valuation of the behavior.
However, embracing changing norms can be scary or challenging due to uncertainties about their acceptance or the potential negative consequences of change. To mitigate these concerns, emphasizing the opportunity to join a community striving for change can be effective. This approach works even in the absence of favorable prevailing norms and leverages the value of social bonding. Experiments have shown that normative appeals emphasizing collective action, like "join in" and "do it together," can increase charitable donations and environmentally friendly behaviors like reducing paper towel usage or personal carbon emissions (L. C. Howe et al., 2021). This strategy is particularly valuable in scenarios where establishing a prosocial norm is challenging but where collective action can drive societal change, such as in addressing climate change or racial equity issues.
[bookmark: _2bn6wsx]Cultural Norms Shape What Is Rewarding
 As illustrated in the prior sections, social norms influence decisions, preferences, and behaviors through informational and normative mechanisms. Norms can operate at multiple levels, including larger cultures. For example, people in Western countries such as the United States, and a large part of Western Europe, often tend to place relatively more value on independence and prize a focus on individual actors and their unique qualities (independent/individualistic cultures). By contrast, in many East Asian countries, people place relatively more value on interdependence, collectivism, and people’s relationships with one another (Nisbett et al., 2001). People in collectivist cultures, which place more emphasis on social harmony, might be more likely to be impacted by social norms than people in more independent or individualistic cultures. For instance, Cialdini and colleagues (1999) found that when students were asked to participate in a marketing survey for free, both Polish and American students were susceptible to the effects of norms (describing how others had complied with the request in the past). However, the effects were strongest in Poland, where the culture is relatively more collectivist. By contrast, an appeal highlighting the individual’s past behavior (focused on individual commitment and consistency) was relatively stronger in the American participants. Extending this logic, a meta-analysis by Liu and colleagues (2017) examined the effects of peer norms on adolescent smoking behavior. They found strong effects of peers on both adolescent smoking initiation and continuation and the effects of this type of social influence were significantly stronger for adolescents in collectivistic cultures compared to individualistic cultures. This implies that the power of peer influence also relates to broader cultural norms that make the opinions or behaviors of others more or less salient. Likewise, a meta-analysis of 133 Asch-style conformity studies across 17 countries found stronger effects on conformity in collectivist cultures than in individualist cultures (R. Bond & Smith, 1996). Findings like these emphasize that people not only compare and integrate different types of potential rewards (for instance social and personal rewards), but rewards may also be gained at different levels, for instance through affiliation with other individuals, groups, or entire societies.
Cultural norms can also influence the reward value of actions like sacrificing one’s own immediate rewards to help others or to achieve a goal (Telzer et al., 2010, 2017). In a study conducted in the U.S.A. (Telzer et al., 2010), young people with European backgrounds showed a greater reward response to earning money for themselves, while young people with Latino backgrounds showed relatively more reward activation when earning money for their families. This highlights one way in which cultural values shape what is salient and impactful during valuation calculations in the brain. 
In addition to directly impacting what people find persuasive and how they can be influenced, cultural norms also shape who has the power to influence others in the first place. For instance, the voices of women across the globe have long been systematically downweighted in their impact on public life, debate, and policy through gender-biased regulations and social norms. Even though the perception and valuation of women have changed significantly across many countries over the last century (Dilli et al., 2019), gender equality remains elusive and gender biases continue to impact public life across many domains, including scientific research. Interdisciplinary work has shown, for instance, that scientific articles authored by women and people of color are cited less frequently than might be expected based on the number of their contributions (Bertolero et al., 2020; Chakravartty et al., 2018; Dworkin et al., 2020; Wang et al., 2021). In social and personality psychology, papers by women authors are systematically under-included in course syllabi (Skitka et al., 2021). Likewise, papers authored by women are cited significantly less often than papers authored by men, and this remains true for single-author publications, first-author publications, and senior-author publications (Odic & Wojcik, 2020). Another review evaluated the field of communication science, which extensively studies social influence and persuasion processes (Wang et al., 2021). This work found that papers in communication science journals with both a woman as first and last author (positions that generally highlight the most influential authors) were cited 15.79% less often than would be expected if gender was not a determining factor for citation practices, and this gender-bias was particularly pronounced in papers written by first and last authors who are men. Man-man teams were also more likely to have more men in their network of co-authors across their own body of work, suggesting that social connections impact people’s views on science over and above the quality of the scientific evidence that is available more broadly. In other words, even when women do participate in the scientific debate, their contributions are less likely to be impactful and less likely to be amplified (through citations) by others, even though this trend has improved somewhat over time. Similar findings are true for racial bias in citation practices (Bertolero et al., 2020; Chakravartty et al., 2018).  Although most academic authors do not consciously propagate racial and gender biases in their work, researchers have called for conscious and proactive treatment of gender biases in citation practices (Mott & Cockayne, 2017; Ray et al., 2024; Zurn et al., 2020). That is, a growing group of researchers has begun to raise awareness and actively correct for these biases. Common practices include quantifying and openly sharing whether and to what extent citation practices in a published article reflect the base rates of publications in the field. Several tools have been created for this purpose (Cosme, n.d.) and many authors now include statements that follow the template for describing the distribution of citations in their work (Zurn et al., 2020). For example, describing the gender bias for this chapter would read: 
First, we obtained the predicted gender of the first and last author of each reference by using databases that store the probability of a first name being carried by a woman. By this measure and excluding self-citations to the first and last authors of our current paper), our references contain 11.72% woman(first)/woman(last), 22.22% man/woman, 22.44% woman/man, and 43.61% man/man. This method is limited in that a) names, pronouns, and social media profiles used to construct the databases may not, in every case, be indicative of gender identity and b) it cannot account for intersex, non-binary, or transgender people.
[bookmark: _lrwnyofys4o1]Social Interactions Shape Perceptions of Messages, Norms and Behavior
	The influence of a few close friends or recent interactions can also shape people’s decisions, in addition to societal norms. Such peer influence effects encompass a variety of more specific behaviors (e.g., face to face and mediated conversations between different actors, through various channels, with various intentions, relationships, persuasion skills), most of which have not been systematically linked to persuasion (Duryea, 1991). To make progress in this area, specific sub-behaviors must be identified and studied in more detail, such as peer conversations about persuasive messages and information sharing.
	Conversations about persuasive media can impact people's receptiveness to the messages. This means that if a campaign can generate conversation, it has the potential to impact both the sharer and the receiver. A meta-analysis (Jeong & Bae, 2018) suggests that the effectiveness of health campaigns can be partially attributed to whether and how these campaigns are discussed among individuals. On average, there is a small positive indirect effect, such that campaign exposure motivates interpersonal conversations about the campaigns, and these conversations then have positive effects on campaign-targeted outcomes. Both those who hear about a campaign from someone else and those who tell others about a campaign can be influenced, such that the process of sharing affects both the sharer and their audience (H.-Y. Chan et al., 2021; Moore & Lafreniere, 2020; Turcotte et al., 2015). On the side of the sharer, even considering whether to share content can alter how it is processed in the brain (Baek et al., 2017; H.-Y. Chan et al., 2021). Research shows that giving advice to someone else helps people change their own behavior (Eskreis-Winkler et al., 2019). On the side of the receivers of shared content, sharing can extend a message's reach and influence the audience's interpretation and decision-making (Green et al., 2019; cf. Guess et al., 2023; Hornik & Yanovitzky, 2003; Wakefield et al., 2010).
Several factors contribute to the effects of conversations on influence outcomes. While talking about a campaign, people automatically tailor the content to their conversation partners (e.g., by discussing it in the context of their own lives) and help to reduce uncertainty in the complex space of health decision-making (Jeong & Bae, 2018). Sharers often tailor their content to their audience's characteristics (or ‘audience tune’). Audience tuning enhances the message's impact by increasing its relevance to the audience, and also enhances the sharer’s chances of gaining social rewards by clarifying for the audience how the shared content could be helpful or beneficial (Barasch & Berger, 2014; e.g., audience size or attitude; Scholz, Baek, et al., 2020). In other words, by sparking conversations, general mass media campaigns can gain benefits typically associated with tailored messaging, and increase perceived personal rewards of a behavior. At the same time, learning that a campaign is relevant to others in one’s social network can enhance perceived social rewards as well. For example, in a study of adolescent smoking, people’s assumptions of how mass media would impact their peers influenced their own susceptibility to smoking (Gunther et al., 2006). However, not all sharers customize their content; some simply forward information. Even in these situations, sharing serves as a form of social proof that can highlight the potential for personal rewards (informational influence) or social rewards (normative influence). 
A meta-analysis of studies incorporating influence through social networking sites in behavior change interventions found substantial heterogeneity in their effects (Laranjo et al., 2015).  For example, when one person exercises, others who are given this information through a social app are more likely to exercise as well (Aral & Nicolaides, 2017; Zhang et al., 2015). Likewise, when people share that they have voted on social media, this in turn influences others in their social network to do the same (R. M. Bond et al., 2012).  On the other hand, during a large-scale experiment with consenting adults in the US around the 2020 presidential election, researchers temporarily removed all reshared content from some participants' feeds. Over three months, this led to noticeable reductions in both the exposure to political news and the political knowledge of these individuals, compared to those in a control group who continued to see reshared content (Guess et al., 2023). However, the research did not observe changes in political polarization as a result of this intervention, suggesting that the re-shared content was not directly responsible for people’s extreme views. This implies that not all content that is shared has strong effects. Rather, like other messages and influence interventions, there is variability.  What mechanisms might increase or decrease the impact of sharing on downstream behaviors? 
One mechanism driving indirect campaign effects is cognitive elaboration (Morgan et al., 2018). Those who talk about a campaign automatically engage longer and possibly more deeply with the content than those who do not. This greater engagement can lead to greater salience of potential rewards communicated by the message.
Others have also shown that although conversations about campaigns can augment their effects, this is not always the case. The details of personal interactions are salient to recipients, highly dynamic, and difficult to control. The valence of conversations is a moderator of the effects of interpersonal communication (Hendriks et al., 2015; Walther et al., 2010).  For instance, the effect of interpersonal communication is not always in line with the intended effect of the shared content and can lead to boomerang effects. Adolescents who chatted about a carefully designed anti-drug campaign later reported more positive attitudes about drugs than adolescents who did not get to chat after seeing the campaign, no matter whether the campaign ads they talked about presented strong or weak anti-drug arguments (David et al., 2006). This may have occurred because peer conversations highlighted potential personal and social rewards of drug use rather than abstinence, which was recommended by the campaign. Likewise, more positive conversations about alcohol consumption (e.g., about how much fun it is to drink while partying) are linked to higher alcohol consumption, whereas conversations focused on negative aspects of drinking are linked to lower consumption (Scholz et al., 2019).  
 Further research has highlighted the difficulty of leveraging interpersonal conversations to augment campaign effects. In line with prior work highlighting the importance of conversational valence (Frank et al., 2012; Hendriks et al., 2012; Scholz et al., 2019), Tveleneva and colleagues (2022) demonstrated that although anti-cannabis interpersonal conversations explained and enhanced the effects of an anti-cannabis campaign, pro-cannabis interpersonal conversations also emerged as a mediator that diminished campaign effects.Field studies that have been carefully designed to encourage more favorable conversations between target group members of a persuasive campaign have yielded null effects (Mesman et al., 2022). 
Another example of the interplay between media campaign messages and conversational influence comes from a study of HIV prevention behaviors in men who have sex with men. Chan and colleagues (2018) examined the interaction between social media messaging and the prevalence of same-sex couples in different counties on HIV testing, condom use, and PrEP use. Social media messaging about HIV was associated with more HIV prevention and testing in counties with more same-sex couples but had virtually no impact on men who have sex with men in counties where there were few same-sex couples. The researchers found that these effects were mediated by conversations, including conversations with physicians. The data highlight the ways that descriptive norms (in this case the commonality of same-sex relationships in a county) change the likelihood of open conversations about a topic, which in turn influences the relationship between media exposure and action (Albarracín, 2021).
Taken together, research highlights that persuasive intervention and campaign materials are subject to interactions with interpersonal social influence that may or may not be in line with the original campaign or intervention goal. This can significantly change the reward profile of a recommended behavior that is ultimately communicated. Explicitly considering the interaction of media influence and interpersonal interactions, rather than simply evaluating campaign effects on isolated individuals, can help to avoid surprising boomerang effects. 
Another intensively studied question around sharing behavior has been: When and why do people share in the first place? Research across communication, psychology, and neuroscience has shown that the anticipated value of sharing is driven by both personal and social rewards. Studies have linked greater brain activation in areas associated with valuation, self-relevance, and social relevance to higher sharing rates (Falk & Scholz, 2018; Scholz, Jovanova, et al., 2020). In other words, people share information when they believe that doing so will yield personal and/or social rewards.
Like the persuasion processes studied by the earliest social influence scholars such as Aristotle, sharing information depends on the sharer themselves, the to-be-shared content, and the sharer’s audience. Social groups that people belong to and interact with affect their perception of social norms as well as what they express online (Wojcieszak et al., 2022). Providing opportunities for sharers to present themselves positively or connect with others can also motivate sharing through simultaneous activation of both personal and social rewards (Falk & Scholz, 2018; Scholz, Jovanova, et al., 2020). People often share information to express themselves or bond with others (Berger, 2014; Scholz, Jovanova, et al., 2020). Research led by Tamir and Mitchell (2012) suggests that sharing information with other people may be personally rewarding. Tamir and Mitchell scanned the brains of volunteers as they made trade-off choices about whether to share information about themselves or judge information from others. Volunteers were willing to give up monetary rewards to disclose information about themselves to other people. This suggests that they attached value to the opportunity to share information about themselves. Furthermore, within their brains, choosing to share information about themselves activated their brains’ valuation systems more than other choices. Together, these pieces of evidence suggest that sharing may be personally rewarding to people. 
	The inclination to share for self-enhancement and bonding is also evident in how people choose to share certain types of content that might improve their image or foster connections (Milkman & Berger, 2014). People share information that they believe will make them look good (Gatignon & Robertson, 1985; Hennig-Thurau et al., 2004). They also share information to bond with others and feel close to them. Berger and Milkman (2014) examined how likely people were to share summaries of different scientific content. Summaries of scientific findings that were likely to make the communicator look good, that were perceived to be interesting or useful, and that were more emotional were all likely to be shared. The authors argue that these qualities are likely to enhance the communicator's reputation.
Although sharing can seem self-centered, it also serves constructive social purposes, such as building relationships and trust, which provide social rewards. Sharing personal information not only brings people closer but can also make them more likable (Collins & Miller, 1994). This dual nature of sharing—self-expression and social connection, conferring personal and social rewards—extends to broader content types, including news, where people share content that evokes positive emotions or seems useful to others. Work by Jonah Berger and Katy Milkman (2012) found that people tended to share New York Times headlines that inspired positive emotions in others and that were perceived as useful, as well as scientific content with similar qualities (Milkman & Berger, 2014). This work highlights some ways that sharing might be thought of as a value-based decision– but with primary emphasis on the value to the receiver. 
In another study, volunteers were asked to imagine that they were interns at a television studio who were in charge of triaging TV show pilot ideas. Each “intern” learned about 24 different TV show pilot ideas while their brains were scanned. For each pilot show idea, they rated how likely they would be to recommend the show to their boss, the producer. After they got out of the brain scanner, each “intern” was videotaped talking about the shows and sharing their recommendations with their boss. Next, those videos were shown to a second group of participants, called “the producers.” These volunteers learned about the shows based on the interns’ descriptions and made further ratings about how likely they would be to recommend the shows to others. Across the 24 show ideas, some tended to be recommended more highly than others, on average. Brain activation in the interns, specifically in parts of the valuation system and mentalizing system, predicted the ideas’ success with the producers (Falk et al., 2013). 
Since then, a number of studies have examined what brain responses track people’s willingness to share different kinds of information. Across these studies, greater activation in brain regions of interest tracking positive valuation, self-relevance, and social-relevance are associated with more message sharing. Scholz, Baek, and colleagues scanned the brains of two groups of volunteers as they read article abstracts from the New York Times. First, activity in valuation, self, and social relevance regions tracked positively with people’s individual preferences to share news content (Baek et al., 2017). Second, news headlines that tended to elicit more activation in these same brain regions of interest across volunteers were also more likely to be shared widely at scale (as indicated by objective logs of sharing from the New York Times website; Scholz et al., 2017). A study in the Netherlands replicated the prior findings, showing that greater activation in brain regions chosen for their role in reward, self-relevance and social-relevance tracked with the large-scale sharing of the news headlines. In addition, these effects held across two different cultural settings. When compared to the level of sharing in the relevant population, the brain responses of American and Dutch volunteers were similarly predictive of the population-level virality of the headlines. This held despite the fact that participants’ self-reports of how likely they would be to share each article were only predictive of large-scale sharing in the US sample (H.-Y. Chan et al., 2023). This suggests that there is some commonality in the ways that people’s brains respond to news content that is shared across cultures, which maps onto the larger-scale social relevance of the content. More broadly, these data suggest that messages that evoke feelings of reward, self and social relevance across audience members are more likely to be shared at scale.
Building on these insights about why people decide to share, some recent work has begun to attempt to systematically influence sharing behavior. Building on Tamir and Mitchell’s findings that sharing about oneself could also be rewarding, Scholz and colleagues showed that nudging people to actively search for opportunities to achieve their sharing motives (personal and social rewards) by sharing a specific piece of content can systematically increase sharing intentions (Scholz et al., 2023). In a neuroimaging experiment, the authors attached short prompts to news articles about health which asked participants to use a given article in order to “Help Somebody” (social reward), “Describe Yourself” (personal reward), or “Spread Information Objectively” (control condition). Results show that both the social and personal reward conditions significantly increased brain activity in regions associated with self-related and social processing, which had been linked to sharing behavior in prior work. Further, when participants were asked to actively consider whether it could be rewarding for them to share a piece of content with others, they were more likely to identify potential rewards and, ultimately, more likely to share. A major advantage of this intervention approach is that the short prompts can easily be attached to diverse types of content and do not require editing of the content itself. Prior, content-focused work identified key content characteristics (e.g., emotionality and sensationalism) that are associated with sharing (Berger & Milkman, 2012). The mechanisms that drive these content effects may be similar to those observed by Scholz and colleagues. That is, sharing emotional or sensationalistic content may provide sharers with opportunities to fulfill key motives such as appearing interesting in front of others or gaining likes and other interactions from their audience. 
Helping somebody and describing yourself are very specific types of social and personal rewards that may not easily apply to every sharer and every piece of content. Cosme et al. (2023) broadened this intervention approach by asking potential sharers to simply consider the self- and social relevance of a piece of content, thereby allowing people to draw from more diverse types of rewards. First, Cosme and colleagues explored whether news articles and social media posts about health, climate action, voting, and other topics would be more likely to get shared if people viewed them as relevant to themselves and relevant to people they care about. Here, people who tended to find the content more self-relevant tended to be more willing to share. In addition, people were most willing to share content that they found most self-relevant, relative to their own baseline. Finally, in an experiment, participants were asked to write brief social media posts focused on either what the content is relevant to them personally, why the content is relevant to other people in their network, or a control condition where they just summarize the content. Relative to the control condition, participants were more willing to share content when they had a chance to make it about themselves, or about people in their network. 
More broadly, making different aspects of the sharing decision salient changes how much people want to share. A growing body of research has investigated this in the context of the spread of misinformation, which is caused by many individual actions (Raponi et al., 2022). Understanding behavior change as a value-based decision helps us break down and structure a complicated question such as: “How do we stop the spread of misinformation?” by focusing our attention on the more specific question “Why is sharing misinformation valuable to people?”. The inputs to this value calculation then become potential target mechanisms for interventions aiming to change his behavior. To illustrate, Bago and colleagues (2020) found that people do not usually share misinformation because they cannot distinguish it from true information, but because other motivations for sharing information (e.g. connecting with others over shared opinions) are more salient than the veracity of content at the moment of decision-making (Bago et al., 2020). Building on this insight about the inputs to the perceived value of sharing, Pennycook and colleagues (Pennycook et al., 2021) found that when participants were first asked to rate the truthfulness of articles, making veracity salient (for instance through a “speed bump” on Twitter), they were less likely to want to share the false news headlines on social media. Thus, even if people automatically default to sharing for some reasons, interventions can change the salience of different potential considerations like being a truthful source of information.
[bookmark: _32hioqz]Narratives Highlight Both Personal and Social Rewards
Narratives combine many of the intervention features described above and can be powerful sources of social influence. Narratives illustrate concepts through characters and plots, rather than through direct persuasive appeals or social interactions, and enable people to view the world from others' perspectives. This reduces resistance and increases the chances of persuasion by highlighting potential personal rewards, and increases the viewer’s experience of social connection and social reward (Braddock & Dillard, 2016). Stories can be presented in various formats, including written texts, videos, and "entertainment education" content. This latter category integrates educational or persuasive messages into entertainment with familiar characters and storylines, seen in telenovelas (Singhal et al., 1993) or medical dramas like Grey’s Anatomy (Singhal et al., 1993). Much of the research on narrative persuasion has concentrated on health communication (H. K. Kim, 2014), and finds that narratives moderately enhance the effectiveness of persuasive messages over non-narrative approaches (Shen et al., 2015; Tukachinsky & Tokunaga, 2013). Narratives can also alter or create beliefs (Green et al., 2019). Meta-analyses confirm that narratives have small yet significant effects on beliefs, attitudes, intentions, and behaviors compared to no message, unrelated messages, or related non-narrative messages control conditions (Braddock & Dillard, 2016; de Graaf et al., 2016; Shen et al., 2015), with engagement and transportation being crucial for persuasion (Tukachinsky & Tokunaga, 2013; van Laer et al., 2014). For a comprehensive overview, refer to Green & Gabriel (2024) in this handbook.
Narratives involve a number of elements that increase both social and personal rewards and make them an effective influence tool. Narratives provide audiences with an opportunity to be transported into a story (van Laer et al., 2014), and see the world through someone else’s eyes, which increases the viewers’ experience of social reward and connection. For example, experience taking involves “the imaginative process of spontaneously assuming the identity of a character in a narrative and simulating that character's thoughts, emotions, behaviors, goals, and traits as if they were one's own” (Kaufman & Libby, 2012, p. 1). When people identify with characters and are transported into a story, they are more likely to be influenced by it (de Graaf et al., 2012; Green, 2006; Niederdeppe et al., 2015). This type of merging of a person’s initial self-views with those of the character increases behavior change. Narratives capture people’s attention, are easier to process than many other forms of didactic argument, and increase the likelihood that people elaborate on the messages (Igartua & Barrios, 2012; Slater & Rouner, 2002). These ingredients, like identification with characters and modeling, can also work through changing the anticipation of personal rewards from performing particular behaviors. 
Connecting with story characters highlights the potential for social rewards, making interventions more effective (de Graaf et al., 2016). Parasocial interaction is the non-reciprocal relationship between a viewer and a media character (Horton & Wohl, 1956). This connection with characters can provide social rewards, through eliciting emotional and informational social support (Kreuter et al., 2007). Consistent with the idea that narratives work in part by highlighting the potential for social rewards, understanding stories consistently engages brain regions associated with theory of mind and mentalizing (Mar, 2011). Likewise, when people have similar understanding and interpretation of stories, they have similar profiles of activation in mentalizing regions of their brains (Mar, 2011; Nguyen et al., 2019). Finally, studies using brain stimulation suggest that narratives may engage different neural pathways than other forms of persuasion; in particular, evaluating narrative messages relies less on deliberate cognitive processing than evaluating non-narrative messages, potentially making narratives effective for communication even when cognitive resources are limited (Coronel et al., 2022). 
The social immersion achieved through narrative content also increases the perception of personal rewards by distracting audiences from otherwise threatening elements of a message and thus reducing their resistance to persuasion (Moyer-Gusé, 2008; Slater & Rouner, 2002). Building on prior theorizing, Moyer-Gusé (2008) has developed a detailed theoretical model, the Entertainment Overcoming Resistance Model (EORM), outlining how narrative features such as enjoyment and character identification can lessen resistance through mechanisms such as reducing counterarguments. The EORM makes many detailed predictions, but only a few have been researched extensively (Ratcliff & Sun, 2020). One such claim is the idea that narratives reduce resistance because they consume people’s attention by transporting them into an alternative world (Green & Brock, 2000). Feeling transported in this way distracts viewers from the fact that they are being influenced or from feeling threatened, for instance, by messages asking them to change their behavior (Dal Cin et al., 2004). A meta-analysis of 63 effect sizes from 25 studies shows that there is a small, negative correlation between engagement with narratives and resistance (Ratcliff & Sun, 2020). 
Identification with characters allows narratives to serve as simulations of different circumstances, offering modeling opportunities, as in social cognitive theory (Green et al. 2019). This identification increases engagement, relevance, and the depth of information processing, crucial for lasting changes in attitudes and behaviors (Slater & Rouner, 2002). For instance, during the COVID-19 pandemic's onset, narratives about affected individuals, like healthcare workers or incarcerated persons, increased people’s feelings of transportation into the message; in turn, transportation was associated with message-consistent beliefs that physical distancing could protect vulnerable people in the pandemic, as well as people’s intentions to engage in prosocial behaviors to help both people close to them and people who were vulnerable because of their life circumstances (Andrews et al., 2022). 
Similarly, when undergraduate men watched movies with a character who smoked, identifying with the character increased their implicit associations between smoking and the self, and also increased intentions to smoke for smokers (Dal Cin et al., 2007). On the other hand, when a nationally representative sample of smokers read testimonials from someone who had quit successfully, it led them to feel more narrative engagement than reading other kinds of facts, and narrative engagement in turn predicted their intention to quit (H. S. Kim et al., 2012). Identifying with characters in narratives about health issues like HPV led to increased perceived risk and influenced behavior six months later (Frank et al., 2015). Relating to a character in a story is associated with an increased chance that people will change; and when people do not identify with the character, it can have the opposite effect of pushing in the opposite direction (Appel, 2011). These insights underscore narratives' role in engaging social relevance processing and fostering changes in beliefs, attitudes, intentions, and behaviors, in part by facilitating ease in processing, and identification of personal and social rewards.
[bookmark: _2grqrue]Summary and Conclusion
Social influence can come from observing and interacting with others directly or indirectly (e.g., through media). Influence from interpersonal interactions and communication in social networks, and from other people’s behaviors and expressions in mass media, can change people’s attitudes and beliefs, their perceptions of norms, and their behaviors (Albarracín, 2021). As such, scholars in a range of social science fields have studied how social influence impacts decision-making, and consequently health, politics, purchase behavior, and the fundamental human ability to connect and coordinate with others. 
Value-based decision-making frameworks derived at the intersection of psychology, neuroscience, and other social sciences highlight that people’s intentions and actions are determined by their expectations about the personal and social rewards that a given choice and behavior is likely to yield. These assessments are shaped by people’s past experiences, current needs, and future goals, which are each shaped by interactions with others. The value-based influence framework described in this chapter synthesizes common elements across multiple lines of research on social influence and behavior change, by highlighting the ways that each makes salient a combination of personal and social rewards. The brain’s valuation system integrates multiple different inputs to estimate the likelihood of personal and social rewards and arrive at a decision. As such, interventions that change the weight placed on different inputs to the calculation, and highlight opportunities for personal reward, change the outcome (i.e., the decisions people make).
Message tailoring can highlight particular personal rewards that are likely to be most powerful for a given individual, or particular aspects of their situation that increase the chance of obtaining rewards. Likewise, interventions that build self-efficacy or perceived behavioral control make the potential rewards of a given behavior seem more attainable, and feelings of accomplishment are rewarding in themselves. Action planning and behavioral nudges increase ease and remove the cognitive work of implementing specific behaviors, thus making associated rewards easier to attain. 
Within the brain, rewards that are psychologically closer (i.e., occur closer in time or space, and are more socially relevant to the receiver) are more powerful. The brain’s valuation system treats multiple forms of psychological distance similarly, and as such, reducing psychological distance along any of these dimensions can increase perceptions of self-relevance, and change behavior. Examples include interventions that make the immediate rewards of goal-congruent behaviors salient, temptation-bundling, gamification, and connecting with one’s future self. 
	By contrast, resistance, avoidance, and biased processing are hallmarks of defensive processing. Interventions to reduce defensiveness include methods such as reassuring people that they will only change if they want to, using values affirmation to restore people’s ability to see otherwise threatening information as self-relevant, and narrative persuasion to increase both self and social relevance. 
Social influence interventions also commonly leverage people’s interest in and connection to others. First, people’s attention to the thoughts and behaviors of others can provide direct information about the potential for personal rewards, through informational influence. Second, people’s attention to the thoughts and behaviors of others can provide information about the potential for social rewards, including opportunities to gain status or bond with others, which are also personally rewarding. Messages that provide information about norms can highlight the potential for either personal or social rewards, through informational and normative influence, respectively. Sharing helps fulfill people’s natural desire to express their identity (which is personally rewarding) and connect with others (a social reward). In addition, information sharing provides a natural way for people to tailor content to their audiences, and can therefore increase the impact of media campaigns and other forms of influence by highlighting personal and social rewards that are particularly relevant to the receiver. Likewise, narratives can highlight the personal rewards of behaviors through modeling and character identification, and social rewards through parasocial interactions and conveying normative information. 
Although the foundations for this chapter’s value-based influence framework bring together research in psychology, neuroscience, and other social sciences, substantially more work is needed to integrate and distinguish findings from across fields. For instance, brain activation in the valuation system and people’s self-reports of their intentions to act often predict distinct variance in actual behavior change, though both capture elements of personal and/or social rewards. Likewise, digital trace data (e.g., from online interactions and mobile devices) have made it increasingly possible to track relationships between the structure of people’s social and communication networks and behaviors, highlighting opportunities to further integrate theories of influence and change from sociology and other population sciences with psychology and neuroscience. 
Looking ahead, modern societies are facing enormous challenges: foundations for climate action, health promotion, equity, and democracy are all the product of human decision-making. Given our social nature, each of us is influenced by and can influence others. These stakes make research on social influence and behavior change as critical now as ever. In addition, meeting the challenges ahead will require relying on implementation science to make scientific insights about the nature and mechanisms of social influence actionable. A value-based influence framework suggests multiple tested and testable levers to create change.
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