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Abstract

Despite widespread concern about climate change, behavioral engagement and policy
support remain limited. We present and reinterpret existing evidence through a collective-
action framework informed by belief-dependent preferences. Two belief channels—first-
order beliefs about others’ behavior (descriptive norms) and second-order beliefs about
others’ expectations (social expectations)—are embedded in a behavioral public-goods
model. When beliefs are accurate, these channels sustain conditional cooperation and self-
fulfilling collective action. Inaction may instead arise when the belief references are biased
downward. We distinguish between two empirically grounded sources of distortion: gen-
uine misperceptions, arising from informational limits and bounded rationality, and mo-
tivated misperceptions, driven by self-serving and identity-protective reasoning. This dis-
tinction guides policy: visibility and feedback correct genuine errors; identity-compatible
framing, in-group messages, and narrative persuasion counter motivated bias. We thus
connect the behavioral theory of conditional cooperation with empirical evidence on belief
distortions and map the different mechanisms to interventions that overcome collective
climate inaction.

JEL Codes: D83, D91, H41, Q54
Keywords: Environmental behavior, conditional cooperation, beliefs, bounded rationality,

motivated reasoning, behavioral interventions



1 Introduction

Despite widespread concern about climate change (Lee et al., 2025; Dechezleprétre et al.,
2025), behavioral engagement and policy implementation remain inadequate. Mitigation
is costly, its benefits are diffuse, and success depends on the actions of many others. These
features create a persistent intention—action gap: people say they care, yet they often fail
to act or to support ambitious policy (Sheeran and Webb, 2016). We study this gap
through the lens of collective action with belief-dependent motives.

Our starting point is that climate mitigation constitutes a large-scale collective action
problem. The benefits of cooperation are shared, while the costs are borne individually,
generating incentives to free-ride. In such settings, many individuals behave as conditional
cooperators: they contribute more when they believe others contribute or expect them to
do so (Fischbacher et al., 2001). In this respect, two types of beliefs matter. First-order
beliefs (FOB)—beliefs about own or others’ actions— play a role by capturing, for exam-
ple, perceived descriptive norms—what others do. Second-order beliefs (SOB)—beliefs
about own or others’ beliefs—matter because they capture perceived expectations—what
others think one will or ought to do (guilt aversion motives/injunctive norms). Existing
theories often isolate one channel at a time and, crucially, assume that beliefs are accurate.
These frameworks explain cooperation under favorable conditions but struggle to account
for persistent inaction when concern is high and pro-social intentions are widespread yet
invisible.

We propose a behavioral public good model through which we highlight the functioning
of each channel, separately but coherently. We assume that individuals care about both
their own private consumption and others’ actions or beliefs. Specifically, we assume that
deviations below either a descriptive norm based on others’ behavior—FOB channel—
or others’ expectations—SOB channel—carry a psychological cost. The resulting best
response features an interior matching region in which contributions move one-for-one with
the target induced by the relevant belief. When beliefs are accurate, these two mechanisms
yield a self-fulfilling cooperative equilibrium: people act because they expect others to
act—or expect others to expect them to act—and those expectations are confirmed.

Why, then, does inaction persist? Cooperation collapses when beliefs are systemat-
ically biased downward—toward lower norms or expectations. Using belief-dependent
models of cooperation as a conceptual framework, we classify the existing literature into
two empirically grounded sources of distortion. Genuine misperceptions arise from in-
formational frictions and cognitive limits: mitigation efforts are hard to observe, social
feedback is noisy, and people under-infer others’ willingness to act (e.g., pluralistic igno-
rance). Motivated misperceptions arise from identity-protective or self-serving reasoning:
individuals avoid or discount dissonant social information, adopt justificatory narratives,

and downweight expectations that would obligate action. After distinguishing between



the cognitive and motivational roots of misperceptions, we examine how they affect the
success of interventions aimed at restoring cooperation.

The paper proceeds as follows. Section 2 reviews the theoretical foundations link-
ing beliefs about others to conditional cooperation and connects these mechanisms to
empirical evidence from climate-related contexts. Section 3 surveys the relevant litera-
ture, describing how misperceptions about others—whether informational or motivated—
can shift behavior toward a low-cooperation equilibrium. Section 4 conclude by mapping
mechanism to policy: when misperceptions are genuine, visibility and dynamic-norm in-
formation are most effective; when they are motivated, identity-compatible framing and

in-group messengers are pivotal.

2 Conditional Cooperation and Beliefs

Consider a public good game with N players. Each player ¢ has an endowment w > 0,
chooses his/her level of contribution to a public good g;, and uses the remaining income
(w — g;) for private consumption. Let G = Z;VZI g; denote the total public good, and
let € (0,1) be the marginal per capita return. We assume that the private utility from
consumption v(w — g;) is increasing and concave(v’ > 0, v < 0). For the purpose of the
two examples discussed below, we assume v(w — ¢;) = In(w — g¢;), which is a convenient
specification that ensures analytical tractability.

Player i’s payoff depends on: i) her private consumption, ii) the level of the public
good, and iii) her social preferences on her own contribution level, which may be, for ex-
ample, preferences for matching others’ contributions, or preferences for matching others’
expectations. This last component captures conditional cooperation: the idea that indi-
viduals are more willing to contribute when they believe that others will also contribute.

Let 6; > 0 denote a parameter capturing how much player ¢ cares about aligning her
contribution with what she thinks is the socially accepted contribution target. Player ¢’s

utility can be expressed in general form as:
ui(gi; Bl) = ln(w - gi) +rG —6; (I)(gi, Bi),

where ®(g;, B;) measures the disutility from deviating from the socially accepted target,
which depends both on player i’s contribution, g;, and on her beliefs B;. Note that players
make their contributions simultaneously, hence player ¢ can only rely on her ex-ante beliefs

when choosing g;.

Different specifications of ®(-), which may be based on different types of beliefs B;, capture
alternative social concerns. In what follows, we focus on two examples: (i) compliance with
descriptive social norms, which depends on first-order beliefs about others’ actions (i.e.,

contributions) (Fehr and Schurtenberger, 2018), and (ii) guilt aversion, which depends on



second-order beliefs about others’ expectations (Battigalli and Dufwenberg, 2007).
These are illustrative rather than exhaustive examples, and they demonstrate that
conditional cooperation may be driven by both first-order beliefs and second-order be-
liefs. However, these are not the unique channels through which first- and second-order
beliefs may generate belief-dependent cooperation. Other well-studied mechanisms in-
clude: Inequity aversion with disutility from unequal payoffs (Fehr and Schmidt, 1999;
Bolton and Ockenfels, 2000); Reciprocity and fairness intentions with utility gains from
rewarding kind actions or intentions (Rabin, 1993; Dufwenberg and Kirchsteiger, 2004);
Reputation and social image with concern for how one’s actions are perceived by others
(Andreoni and Bernheim, 2009; Attanasi et al., 2019). These formulations all share the
same underlying logic: individuals derive utility not only from material outcomes but also

from how their behavior aligns with beliefs about others’ behavior or beliefs.

2.1 Two belief-based mechanisms

Before the two illustrative models, let us clarify the distinction between the two types
of beliefs. First-order beliefs (FOBs) concern what individuals think others do, or
what they think about the exogenous parameters of the model; we denote individual ¢’s
FOBs as «;. Second-order beliefs (SOBs) concern what agents believe about other
agents’ beliefs on behavior or exogenous parameters of the model; we denote ¢’s SOBs as
Bi. Therefore, FOBs are the beliefs that we use when modeling descriptive norms, while
SOBs are the relevant beliefs if we want to describe how agents who care about social
expectations behave.

We now present the two models, highlighting the link between beliefs and conditional
cooperation. All formal derivations, best-responses expressions, and equilibrium condi-

tions are included in Appendix A.

First-order beliefs and descriptive norms. Following Fehr and Schurtenberger
(2018) and Fallucchi et al. (2022), we consider individuals who experience a psychological
cost when their contribution falls short of a prevailing descriptive norm of cooperation.
The underlying idea is that individuals care about doing “what others typically do”, and
deviations below the normative standard are perceived as socially inappropriate. In their
model, each player incurs a loss in utility proportional to the squared distance between
her contribution g; and the norm ¢* whenever she contributes less than c¢*.

If, in the context of the public good game introduced above, we model the norm ¢* as
the descriptive norm of contribution— the average contribution individual ¢ expects others
to make—the individual’s utility depends on FOBs on others’ pattern of contribution.
Adapting the structure of Fehr and Schurtenberger (2018) to this setting, player i’s utility

becomes:



In(w — g;) +7rG — QlN (9i — ﬁ Ej;éi 9j)27 if g; < ﬁ Zj;éi gj,
U; =

In(w — g;) + rG, if g; > ﬁ Zj;&i gj,

where ¥ > 0 measures the individual’s sensitivity to deviations from the norm.

If the individuals want to match others’ current contribution, and the choices are simul-
taneous, they cannot observe g;, and therefore they have to base their contribution choices
on their belief about the contemporaneous descriptive norm. To express this formally, let
a{ = E;[g;]. The expected norm is therefore a; = ﬁ Z#i Eilg;] = ﬁ Z#i ozg, that
is, the average of the beliefs that ¢ has on other js’ contributions. Hence, individual i’s

utility becomes

In(w — gi) +rG — 0N (g, — @)?, if gi < &y,
ui(gi, i) =

In(w — g;) + rG, if g; > a.
The term QZN (gi — @;)? therefore, captures the psychological cost of contributing less than
the expected average of others. The higher GZN , the stronger the discomfort from under-
contribution, and thus the stronger the incentive to align one’s behavior with the expected
norm. This specification interprets conditional cooperation as driven by norm compliance:
individuals choose contributions that balance marginal return from the public good with
the disutility from norm deviation. When HZN = 0, players behave purely selfishly, con-
tributing only when convenient in terms of material returns. As GZN increases, they become
increasingly more reactive to the perceived descriptive norm; they raise g; whenever they
expect others to contribute more. In the limit, as QlN — 00, the best response mapping
approaches the 45-degree line g; = @;: players match others’ behavior one-to-one.

At the aggregate level, when each individual’s belief about others’ contributions is
correct, i.e., it coincides with actual average behavior, the population will reach a self-
consistent cooperative equilibrium, where individuals contribute what they expect others
to contribute, and these expectations are confirmed in equilibrium. Conditional coop-
eration thus emerges endogenously from conformity to the contemporaneous descriptive

norm.

Second-order beliefs and guilt aversion. Under guilt aversion, individuals care
about living up to others’ expectations. In contrast to descriptive norms, which rely on
FOBs about others’ actions, guilt is driven by SOBs: beliefs about others’ expectations
of one’s own contribution (Battigalli and Dufwenberg, 2007). Failing to meet these ex-
pectations generates a negative psychological experience—guilt—which individuals seek
to avoid. To formalize this idea, recall that 042 = [E;[g;] denotes player j’s expectation

about 4’s contribution, and let &' = ﬁ > ki -a;'- represent the aggregate expectation of



player ¢’s contribution.

The corresponding utility is

ui(gi, @) =In(w —gi) +r| gi+ Y g5 | — 07 (@ —g)*
J#1
where 6F > 0 captures the degree of guilt sensitivity, and (&; — ;)" = maz{0,&; — g;}.!
An individual who expects that others hold high expectations about her contribution will

increase g; to avoid the disutility from letting them down.

However, because player i does not observe «; ;, she forms beliefs about these expec-
tations: let f; ; = E;[c;;] denote player i’s belief about what player j expects from her in
the public good. The relevant SOB is thus the average expectations she believes others
hold about her: 3; = E;[a;] = ﬁ Z#i Bi;j-

The corresponding utility becomes

ui(gi, Bi) = n(w — g;) + 7| gi + Zgj — 0718 — gi]
JF#i

where [3; — ¢;]* = max{0, 3; — g;}. This term [3; — ¢;] is i’s expectation of the disap-
pointment that he/she generates by contributing less than what others expect. In this
formulation, conditional cooperation reflects a desire to meet these perceived expectations.
When others do not expect cooperation, i.e., f3; is low, the guilt term is inactive, and be-
havior aligns with the standard material optimum. As §; increases, the marginal cost of
under-contributing increases, giving individuals an incentive to match these expectations.

This formulation interprets conditional cooperation as compliance with the social ex-
pectation: individuals contribute not merely because others do, but because they believe
others want them to do so. When HZ»G = 0, players behave as standard selfish agents. As QZG
increases, they become more responsive to others’ expectations, raising their contributions
when they believe others expect more from them. Within an interior region of beliefs, the
best response is thus to match the perceived expectations exactly. When each individual
believes that others’ expectations align with their own behavior, this process generates

the characteristic one-for-one conditional cooperation pattern. Conditional cooperation

!'Note that, while in the descriptive norm specification, the cost was quadratic in (g; —@;), following Fehr and
Schurtenberger (2018), here the psychological cost enters linearly through a shortfall function. This difference
reflects conventions in the respective literatures rather than substantive modeling differences; the goal here is to
illustrate how different belief-based motives generate conditional cooperation, not to compare their functional
forms.



thus emerges endogenously from individuals’ desire to meet others’ expectations.

2.2 Beliefs and Conditional Cooperation in Climate Miti-
gation

Beliefs about others’ actions and expectations play a central role in sustaining cooperation
in public goods settings (Battigalli and Dufwenberg, 2022). This is particularly true in
climate change mitigation, where outcomes depend on collective effort, actions are costly,
and feedback is slow, individuals rely on social cues to infer what is expected of them.
Observing others’ behaviors or perceived expectations signals shared commitment and can
reinforce personal engagement (Abrahamse et al., 2005; Allcott, 2011; Farrow et al., 2017).
When these beliefs are accurate, conditional cooperation emerges: people act when they
believe others are acting or expect them to act, and this sustains a self-fulfilling equilibrium
of collective action (Fischbacher et al., 2001; Fischbacher and Géchter, 2010).

Recall that we introduced two types of beliefs: first- and second-order beliefs. FEx-
perimental and field evidence confirm that both types of beliefs matter for cooperation.
Let us start with the evidence on the effects of FOBs. In laboratory public good games,
most participants are conditional cooperators: they contribute more when they believe
others do so (Fischbacher et al., 2001). This pattern extends to real-world settings: for-
est communities with more conditional cooperators manage resources more effectively
(Rustagi et al., 2010), and fishermen who believe peers fish sustainably are themselves
more cooperative (Fehr and Leibbrandt, 2011). Climate-specific experiments reveal the
same dynamic: individuals are significantly more likely to purchase COsy permits when
they believe a majority of others contribute (Sturm et al., 2019). Globally, Andre et al.
(2024a) show that perceived willingness to contribute (WTC) strongly predicts actual
WTC; each one-point increase in perceived others’” WTC raises individual contribution
likelihood by nearly 0.5 points.

We now move to discuss the evidence of the effects of SOBs, which are especially
influential when cooperation is costly or unobservable. Experiments in energy conservation
show that people reduce consumption more when they believe others support conservation
than when they merely believe in climate facts (Jachimowicz et al., 2018). Likewise,
individuals in the U.S. and China are more likely to back climate policies if they believe
peers or in-group members support them, regardless of personal concern (Mildenberger
and Tingley, 2019). These findings suggest that perceived expectations, more than private
conviction, motivate sustained pro-environmental behavior.

Beliefs about others’ expectations are shaped through both top-down and bottom-up
channels. Regarding the top-down channel, political and media cues often convey what is
socially expected within one’s group: people interpret elite endorsements as signals of their

in-group’s expectations (Ehret et al., 2018; Abeles et al., 2019). Yet, the most powerful



beliefs arise from close social networks. Conversations with trusted peers and family
strengthen perceptions of consensus and shared responsibility (Goldberg et al., 2019).
Schuldt et al. (2019) show that SOBs about “friends and family” predict climate policy
support far more strongly than beliefs about the general population, while Goldberg et al.
(2020) find that perceiving support among one’s social circle narrows partisan divides on
climate policy. These results align with social identity theory (Tajfel et al., 1979; Hornsey,
2008): individuals internalize expectations more readily when they come from similar or
trusted others.

Hence, we can conclude that climate mitigation thus depends on the accuracy of
beliefs about others’ cooperation and expectations. When these beliefs are correct, the
equilibrium of conditional cooperation sustains itself. When they are distorted—either by
lack of information or by motivated reasoning—the system drifts toward a low-cooperation

equilibrium.

3 From correct to distorted beliefs: when condi-
tional cooperation fails

The previous framework shows that conditional cooperation arises when individuals hold
accurate beliefs about others’ contributions or expectations. With correct beliefs, equilib-
rium cooperation is self-fulfilling: people act because they expect others to act, and these
expectations are confirmed. In reality, however, belief-action consistency rarely holds.
Information about others is incomplete or selectively interpreted, producing systematic
departures from cooperative equilibrium. We distinguish between two origins of belief
distortion: genuine misperceptions, rooted in informational deficit or cognitive con-
straints, and motivated misperceptions, shaped by self-serving or identity-protective
reasoning. While both mechanisms distort beliefs about others, they do so via distinct
mechanisms and have different implications for policy interventions, hence it is important

to distinguish when either type of misperception is in place.

3.1 Genuine Misperceptions

A misperception, in this context, refers to a systematic deviation between an individual’s
belief about others’ behaviors or expectations of them and the actual distribution of those
behaviors or expectations within the relevant social environment. This section examines
genuine misperceptions, where distortions are best understood as arising from bounded
rationality or limited information: individuals operate within constraints of limited in-
formation, cognitive capacity, and inferential sophistication (Simon, 1955; Tversky and

Kahneman, 1974). Because climate mitigation efforts are hard to observe and collective



outcomes unfold slowly, people often underestimate others’ willingness to cooperate. This
pessimism discourages their own participation and generates a self-confirming low-effort
equilibrium: everyone expects little, contributes little, and thereby validates the expecta-

tions.

3.1.1 Bounded Rationality and the Formation of Genuine Mispercep-

tions

Information and Observability Gaps In the early stages of learning or when
information is limited, individuals act on possibly incorrect beliefs: they choose best
responses to their own subjective expectations rather than to actual contributions. In
climate domains, individual actions such as dietary change, household energy efficiency,
or policy support are largely invisible. As Bicchieri (2005) argues, the absence of ob-
servability weakens individuals’ ability to infer social expectations because expectations
cannot be anchored to visible behavior. Without clear signals that others are acting or
expecting action, individuals may infer that no such expectations exist. Exposure to ho-
mogeneous peer or media environments further narrows the informational field, producing
echo chambers that only amplify local norms (Jasny et al., 2015). Without credible feed-
back, individuals fill the gap with pessimistic priors about collective engagement, creating
a situation of “informational deficit” regarding others’ cooperative intentions (Suldovsky,
2017).

Cognitive Constraints Even when information is available, forming accurate beliefs
is cognitively demanding because it requires recursive reasoning about how others interpret
information and about how their behavior signals these interpretations. Such recursive
reasoning is often modeled as level-k reasoning (Camerer et al., 2004; Costa-Gomes and
Crawford, 2006). Evidence from climate-relevant public goods experiments shows that
individuals often struggle with such higher-order inference. In a study using threshold
climate games, participants systematically failed to anticipate how others condition their
contributions on shared risks, leading to coordination failures that resemble low levels of
recursive reasoning (Tavoni et al., 2011). Similarly, Guarino and Jehiel (2013) show that
individuals engaged in social learning often rely on coarse inference: rather than forming
beliefs over the full strategic structure of the environment, they group others’ behaviors
into a limited set of coarse categories, which leads them to overweight salient signals and
systematically misinterpret what others’ actions imply about their underlying intentions
or expectations. These limitations are amplified in the climate domain, where individuals
frequently default to simplifying heuristics, selective attention, or confirmation-driven
processing when interpreting social information about climate attitudes and behaviors
(Frank et al., 2024). Moreover, the ability to integrate multiple perspectives—a marker of

cognitive complexity—varies across individuals, and lower complexity is associated with



more shallow processing of climate-related arguments (Chen and Unsworth, 2019). As a
result, many people form noisy or biased beliefs about others, not because information is
unavailable, but because accurately inferring what others believe or expect exceeds their

cognitive capacity or motivation.

Heuristic-based errors: Pluralistic ignorance and False Consensus In
complex or opaque environments, people use shortcuts that systematically distort so-
cial inference. Two particularly relevant mechanisms in the climate context are pluralistic
ignorance and the false consensus effect. Pluralistic ignorance arises when a majority of
members of a group or society privately have a certain belief, opinion, or practice, yet
believe that practically every other member thinks the opposite (Katz et al., 1931; Miller
and McFarland, 1987; Prentice and Miller, 1996).? Individuals may privately endorse
climate action yet believe others do not. Recent evidence shows that U.S. citizens signif-
icantly underestimate national support for key climate policies, perceiving only 37-43%
support when actual levels range from 68-80% (Sparkman et al., 2022). This misper-
ception is especially pronounced in partisan contexts: Republicans underestimate climate
concern among fellow Republicans, largely due to perceived identity mismatches (Lyons
and Hasell, 2024). Similar findings emerge in occupational settings: Reynaud and Ouvrard
(2024) document that French farmers systematically underestimate their peers’ support
for eco-schemes under the Common Agricultural Policy, reducing willingness to adopt
them. Specifically, farmers underestimated by 15.3% to 15.5% the proportion of peers
who believed in the environmental benefits of these schemes, and by 27.8% to 30.9% the
proportion willing to adopt them. At a global level, Andre et al. (2024a,b) document a
pattern of underestimating both others’ willingness to act and others’ beliefs about what
should be done to mitigate climate change, despite private support. When experimental
participants were shown actual distributions of beliefs and willingness to contribute, both
monetary donations and policy support increased, particularly among skeptics.
Conversely, the false consensus effect leads individuals to overestimate the degree to
which their own beliefs are shared (Ross et al., 1977; Marks and Miller, 1987). Climate
skeptics are particularly prone to this bias (Sanders and Mullen, 1983), especially in
ideologically fragmented or polarized environments. Mildenberger and Tingley (2019),
using nationally representative samples from the U.S. and China, find that individuals
consistently underestimate the proportion of pro-climate attitudes among their fellow
citizens, and that climate skeptics in particular overestimate public agreement with their
views. Importantly, this misperception is observed not only among the general public
but also among the political and business elite, underscoring its reach across institutional

levels. Similarly, Leviston et al. (2013), in a longitudinal panel survey in Australia, show

2See Bursztyn et al. (2020) and Bursztyn and Yang (2022) for examples of pluralistic ignorance in other
contexts.
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that climate skeptics vastly overestimate the presence of skepticism, believing that nearly
half the population shares their views, when in fact only 7.2% do so. At the same time, pro-
climate individuals tend to underestimate public support, highlighting how false consensus
and pluralistic ignorance can coexist within the same belief environment. This coexistence
is also shown by Sokoloski et al. (2018), in a study about public attitudes toward offshore
wind infrastructure. In one sample, supporters underestimated support for renewable
development, while opponents overestimated it. This resulting information asymmetry
distorted public debate and gave the false impression of low consensus. Indeed, false
consensus and pluralistic ignorance reinforce one another. Skeptics, by being more vocal
or overrepresented in media discourse, create the illusion of majority skepticism. These
biases coexist and reinforce each other: vocal minorities create the illusion of widespread
skepticism, while supportive majorities remain silent, eroding the perceived consensus

necessary for norm-driven cooperation (Dixon et al., 2024).

3.1.2 From Best Responses to Self-Confirming Equilibria

The mechanisms above explain why individuals enter cooperation dynamics based on
inaccurate social beliefs. In practice, people do not solve for a full rational-expectations
equilibrium; they follow best-response thinking: acting on the basis of their subjective
beliefs about others rather than on actual contributions. As long as those beliefs roughly
match observed outcomes, behavior appears consistent and persists. With limited or
biased feedback, these subjective equilibria become self-sustaining. Under such conditions,
agents are rational: each player’s strategy is a best response to some internally consistent
belief. In the context of climate cooperation, this implies that if individuals expect little
contribution, observe little visible action, and thus find their pessimism confirmed: this
is a stable but inefficient low-contribution equilibrium. In the framework introduced
previously, players still best respond to belief-based references (N; or 5;), but because
beliefs are downward-biased, equilibrium cooperation remains trapped at a low level.
Moreover, the presence of sparse and noisy feedback about others’ cooperation may
make beliefs converge only locally, producing what Fudenberg and Levine (1993) call a
self-confirming equilibrium. Social communication dynamics are a potential cause of these
informational distortions. When people believe that few others care or act, they hesitate
to express their own pro-environmental views, reinforcing the appearance of apathy. This
process, known as the spiral of silence (Noelle-Neumann, 1974), creates a visibility bias
that sustains pessimistic expectations: widespread private support remains hidden be-
cause individuals fear social isolation or reputational costs. The resulting communication
gap strengthens the self-confirming loop: beliefs of inaction suppress the expression and
visibility of action, which in turn confirms the initial belief. Maibach et al. (2016) report
misperceptions hinder people’s willingness to talk about global warming: 57% of Amer-

icans rarely or never talk about global warming, and nearly a quarter never hear it dis-
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cussed, despite broad concern. This creates a spiral of silence, where the belief that climate
inaction is widespread reduces pro-climate opinions, creating false perceptions of social
expectations and maintaining the status quo of inaction. Geiger and Swim (2016) experi-
mentally confirmed this mechanism: participants who underestimated pro-climate beliefs
in their peer group were less likely to share their own views, and an over-representation
of individuals who held anti-climate beliefs, who, on the contrary, believe their opinion
is more common than they think, dominated the conversation. The authors find that a
spiral of silence develops when pro-environment individuals, who exhibit pluralistic igno-
rance by underestimating the proportion of the population that holds pro-climate beliefs,
are less likely to communicate their beliefs to others.

Overall, genuine misperceptions reflect informational and cognitive limits rather than
strategic bias. Yet their behavioral implications mirror those of strategic defection: by
weakening the perception of shared effort, they erode the belief-action feedback on which

conditional cooperation depends.

3.2 Motivated Misperceptions

While genuine misperceptions arise from informational or cognitive constraints, motivated
misperceptions reflect directional and self-serving distortions of belief. They emerge when
individuals avoid, reinterpret, or strategically construct social information in ways that
preserve a convenient view of others’ behavior and expectations. In the context of cli-
mate change, these distortions enable individuals to justify inaction and free-riding, even
when evidence indicates broad social support for mitigation. Motivated misperceptions,
therefore, represent a departure from equilibrium not because information is missing, but
because individuals are psychologically or socially motivated to resist it. By altering
the belief-based reference that sustains conditional cooperation, they erode the reciprocal

logic of “I will act if others act or expect me to.”

3.2.1 Motivated Beliefs and Conditional Cooperation

Motivated beliefs are shaped less by evidence than by psychological or social needs: to
avoid cognitive dissonance, maintain self-consistency, or protect group identity. They arise
through motivated reasoning: the selective acquisition and interpretation of information to
reach preferred conclusions rather than accurate ones (Kunda, 1990; Epley and Gilovich,
2016). As the “Cultural Cognition Thesis” demonstrates, individuals’ perceptions of
others’ expectations often reflect the norms of their cultural or political in-group more
than an unbiased reading of facts (Kahan et al., 2012). Motivated beliefs thus diverge
systematically from reality, yet remain subjectively coherent and socially functional.
These distortions can be self-serving or identity-protective. Self-serving motivated

beliefs rationalize costly or unpopular behavior while preserving moral self-image. Indi-
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viduals downplay others’ cooperation (“most people do nothing”) or reinterpret social ex-
pectations as lenient, providing a credible rationale for inaction. In public discourse, such
“justifying rationales” help minimize reputational costs while sustaining self-consistency
(Bursztyn et al., 2023). Group-serving motivated beliefs, by contrast, affirm in-group
norms or superiority, sustaining cohesion but distorting reciprocity. For instance, people
often believe that their own group contributes more to climate mitigation than others,
irrespective of evidence (Taddicken et al., 2019). Both forms undermine conditional co-
operation: when perceived expectations (3;) or descriptive norms (@;) are strategically
downweighted, equilibrium contributions g; decline even though the belief-response link

remains positive.

3.2.2 Mechanisms of Motivated Belief Distortion

A Priori Avoidance: Strategic Ignorance of Social Expectations One route
to motivated misperception is the deliberate avoidance of social information that could
increase perceived obligation to act. Individuals may choose not to learn what others do or
expect, maintaining ignorance that shields them from moral or social pressure (Grossman
and Van Der Weele, 2017; Golman et al., 2017). In climate domains—where mitiga-
tion behaviors are effortful—such a priori motivated ignorance preserves a convenient
status quo. This avoidance aligns with the logic of cognitive dissonance reduction (Fes-
tinger, 1962): rather than reconciling personal behavior with pro-environmental norms,
individuals minimize discomfort by remaining uninformed or selectively engaging with
confirmatory sources.

Empirical evidence supports this mechanism. Rimbaud and Solda (2024) find that in
trust games, individuals avoid learning about others’ expectations when doing so could
induce moral conflict with monetary incentives. Similarly, Dimant et al. (2024) show that
people prefer norm information from lenient in-group sources, avoiding stricter signals
that could generate moral obligations. In climate communication, selective exposure to
ideologically congruent media creates echo chambers that filter out cross-cutting cues
(Jasny et al., 2015; Del Vicario et al., 2017). Online discussions reinforce this bias: both
climate skeptics and advocates engage primarily with sources aligned with their views,
selectively engaging not only with facts but also with others’ perceived beliefs (Areni,
2024). Such environments sustain a form of “motivated Bayesianism” (Gino et al., 2016),

where the updating process never begins because dissonant evidence is never encountered.

Motivated Distortion During Belief Updating FEven when individuals are ex-
posed to social information, motivated reasoning can distort how it is processed. Rather
than ignoring cues, individuals reinterpret them defensively, discounting their credibility
or reframing them to maintain preferred conclusions (Kunda, 1990). This process, of-

ten described as identity-protective cognition, leads people to trust sources aligned with
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their in-group and reject others, resulting in biased but internally consistent updating
(Druckman and McGrath, 2019; Bago et al., 2023; Bayes and Druckman, 2021). Con-
firmation and disconfirmation biases reinforce this tendency (Nickerson, 1998; Golman
et al., 2016). In the climate domain, where attitudes are highly politicized, individuals
process information about others’ expectations through the filter of group identity (Hart
and Nisbet, 2012; Doell et al., 2021). Conservatives, for instance, discount messages from
environmental institutions perceived as “left-leaning,” while liberals ignore cues framed
by conservative messengers (Cohen, 2003; Fielding et al., 2012). Such asymmetric trust
produces a “negative cooperation” dynamic: each group sees the other as uncooperative,
reinforcing inaction through mutual distrust.

A large body of experimental evidence shows that individuals also strategically distort
beliefs to preserve moral self-image under informational ambiguity. When the social con-
sequences of one’s actions are uncertain, people exploit this “moral wiggle room” to act
selfishly while maintaining plausible deniability. In dictator and public-goods settings,
Dana et al. (2007) demonstrate that reduced transparency lowers giving precisely because
participants can deny responsibility. Similarly, Di Tella et al. (2015) find that individuals
systematically downplay others’ altruism to justify their own lower contributions, even
when accuracy is incentivized. Such distortions occur without conscious deceit: beliefs
are adjusted in the direction that renders one’s behavior norm-consistent.

Motivated distortion thus replaces the equilibrium of mutual expectation with one of
mutual skepticism. In the framework we developed, the functional form g; = BR;(B;)
still applies, but B;—the belief-based reference—is endogenously biased downward by
identity-protective filtering. Individuals act conditionally, yet their conditions are defined
by pessimistic, self-justifying beliefs. Those misperceptions are sustained not by lack of
information but by the psychological and social utility of believing them. The resulting
state mirrors a self-confirming equilibrium: each player’s belief about others’ expectations

is validated by the very inaction those beliefs sustain.

3.2.3 Narratives as Amplifiers of Motivated Beliefs

Narratives provide the interpretive infrastructure that anchors and spreads motivated mis-
perceptions. They transform isolated biases into coherent, emotionally resonant stories
that justify inaction while preserving moral coherence (Shiller, 2017; Flgttum and Gjer-
stad, 2017; Tuckett and Nikolic, 2017; Roos and Reccius, 2024). In climate discourse, these
narratives often take the form of “climate delay” or “free-rider” arguments, portraying
others as insincere (“hypocrisy” narratives) or emphasizing that mitigation should come
from others first (Lamb et al., 2020; Hornsey and Fielding, 2020; Cherry et al., 2024). Such
narratives lower perceived collective expectations and weaken reciprocity, functioning as
cognitive and social justifications for defection.

The diffusion of these narratives is amplified by polarized media ecosystems and social
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media algorithms that prioritize engagement over accuracy (Brady et al., 2017; Falken-
berg et al., 2022). Online, emotionally charged and identity-consistent content circulates
more rapidly than corrective information, while automated accounts and coordinated cam-
paigns create false signals of public opinion (Ferrara et al., 2016). Empirical studies show
that contrarian narratives surged after COP26, reinforcing climate polarization (Falken-
berg et al., 2022). In such environments, motivated misperceptions become collectively
entrenched: individuals no longer merely misread others’ expectations—they inhabit nar-

rative worlds that make these misperceptions appear true.

3.2.4 Motivated Misperceptions as Endogenous Departures from Equi-

librium

Motivated misperceptions constitute endogenous departures from belief-action consis-
tency. Unlike genuine misperceptions, which reflect incomplete learning, motivated dis-
tortions stem from preferences over which beliefs to hold. They transform the equilibrium
condition itself: agents still best respond to perceived norms and expectations, but those
perceptions are endogenously biased downward through self-serving cognition and iden-
tity alignment. The equilibrium that emerges is internally coherent yet collectively ineffi-
cient—a belief-consistent low-cooperation state stabilized by psychological utility rather
than informational accuracy. Restoring cooperation, therefore, requires more than cor-
recting misinformation: it demands interventions that make pro-social identities and ex-

pectations salient without threatening group belonging.

4 Restoring Equilibrium: What Works and What
Does Not

Conditional cooperation depends both on belief-action consistency and on the accuracy of
beliefs. When individuals hold accurate beliefs about others’ cooperation or expectations,
their preferences for conditional cooperation translate into collective action: each person’s
contribution reinforces others’ expectations, sustaining a self-fulfilling cooperative equi-
librium. In climate change mitigation, where individual effort is costly and outcomes are
diffuse, this mechanism is essential. Collective progress depends not only on what people
do, but also on what they believe others do and expect.

The preceding sections showed how this equilibrium breaks down. Genuine misper-
ceptions arise from informational and cognitive limits: people lack reliable cues about
others’ behavior or expectations and thus underestimate collective engagement. Moti-
vated misperceptions, by contrast, are not errors of ignorance but products of self-serving

or identity-protective reasoning. Both undermine conditional cooperation, yet they do so
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through distinct channels: the first through incomplete information, the second through
motivated interpretation of that information.

Restoring cooperation thus requires different levers. When misperceptions are genuine,
the most effective remedies are informational. Increasing visibility and feedback about
others’ engagement can correct pessimistic beliefs and restore confidence in mutual par-
ticipation. Experimental evidence confirms that revealing the true distribution of beliefs
and willingness to act increases pro-climate engagement, particularly when information is
credible and value-congruent (Andre et al., 2024a,b; Goldberg et al., 2019; Schuldt et al.,
2019). Highlighting dynamic norms—that more people are beginning to act—can further
convey normative momentum and help realign expectations (Sparkman and Walton, 2017;
Sabherwal et al., 2021). However, factual data alone often fails to persuade: individuals
respond more strongly when social information is embedded in relatable narratives or
examples from their community (Bushell et al., 2017; Yang and Hobbs, 2020).

When misperceptions are motivated, informational corrections alone are insufficient.
The obstacle is not the absence of knowledge but psychological resistance. Individuals
interpret evidence through identity-protective and self-justifying filters, rejecting mes-
sages that imply moral obligation or ideological disloyalty (Hart and Nisbet, 2012; Bayes
et al., 2020; Ma et al., 2019). Here, effective interventions must work through the psy-
chological channel. Framing climate action in identity-compatible terms, such as energy
independence, innovation, or community pride, reduces perceived threat and fosters in-
ternal alignment (Feinberg and Willer, 2013; Druckman and McGrath, 2019; Bayes et al.,
2020). Trusted in-group messengers and positive norm reframing can make cooperation
appear both expected and desirable (Kahan et al., 2012). Similarly, narrative-based per-
suasion can convey expectations indirectly, through emotionally engaging stories about
relatable individuals taking climate action, thereby sustaining belief-action coherence
without overt moral pressure (Barron and Fries, 2024; Bushell et al., 2017). Emotional
cues such as hope, pride, or shared anger can reinforce perceptions of shared commitment,
whereas fear-based or “doom” narratives may exacerbate apathy (Chapman et al., 2017;
Hinkel et al., 2020; Moser, 2010).

Across both domains, the goal is not merely to increase knowledge but to rebuild
shared beliefs and mutual expectations. Successful collective action requires a belief-
based equilibrium in which people’s perceptions of others’ behavior and expectations
are accurate and mutually reinforcing. Restoring cooperation thus entails more than
transmitting correct information; it requires rebuilding trust in others’ engagement and

aligning perceived norms with actual collective intentions.
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A Appendix: Formal Analysis of First- and Second-
Order Belief Mechanisms

This appendix provides a detailed derivation of best responses and symmetric equilibria
under the two preference specifications used in the main text. Throughout, we assume
a one-shot public good game with n players, each choosing contribution g; € (0, w) from
an exogenous income w > 0. The utility from public good consumption is linear with
marginal per-capita return r € (0, 1), and individual utility includes a belief-dependent
term capturing either descriptive-norm compliance (first-order beliefs) or guilt aversion

(second-order beliefs).

First-order beliefs and descriptive norms

Utility and interpretation. Recall that under the descriptive-norm specification,

individual ¢’s utility is

wi(gi, @) =In(w—g)+r g+ g | =07 (g — @), (1)
J#i

Best response. To derive the best response, fix g_; and @; and differentiate (1) with

respect to g;:
= — +r—260:"(g; — @;). 2

An interior optimum g; € (0, w) satisfies the first-order condition

o= ) =0 )
The second derivative is
Pui 1 20N < 0
0g? (w—g)* " 7

so any solution to (2) is indeed a unique local maximum. This defines an implicit best-
response function BR;(@;) as the unique g; solving (2) for given &;.
Although (2) does not yield a simple closed-form expression for BR;(&;), its compar-

ative statics with respect to the perceived norm are transparent. Define

1
F(gi,a;) = R +r — 20N (g; — ).
(3

Then F(g;,@;) = 0 implicitly defines g; = BR;(@;). By the implicit function theorem,

O0BR; _BF/ao‘ci _ QQZN
0, - 8F/8g, - — 1 __9yN"

(w—g;)? ?
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The denominator is strictly negative, so for 6~ > 0 we obtain

O0BR;
o0a;

> 0. (3)

Thus the best response is strictly increasing in the perceived descriptive norm: as i believes
others contribute more on average, she optimally increases her own contribution.

Two benchmark cases are useful for interpretation:

e If 9N =0, the norm term drops out and (2) reduces to

1
+r=0 = g=w--,
r

w—9gi
i.e. the standard selfish optimum (provided w > 1/r).

e As QZN — 00, the quadratic penalty dominates and the optimum approaches g; = @;:

the agent fully matches the descriptive norm.

For intermediate GZN , the best response trades off selfish incentives and norm compliance,
and (3) shows that the strength of norm sensitivity determines how responsive contribu-

tions are to shifts in the perceived norm.

Symmetric equilibrium and conditional cooperation. We now characterize
symmetric Nash equilibria under homogeneous parameters (w,r,6") and discuss their

conditional cooperation property.

Proposition 1 (Descriptive norms and conditional cooperation) Assume that all
individuals have utility (1), and that they are homogeneous in (w,r,0N) with 6N > 0. Let
BR(&) denote the best-response function defined by (2). Then:

1. BR(a) is strictly increasing in & for all & € (0,w).

2. In any symmetric Nash equilibrium, contributions g* satisfy
9" = BR(g"),

and if agents coordinate on a higher perceived descriptive norm g’ > g*, the corre-

sponding symmetric equilibrium contribution g’ is higher.

Proof Part (1) follows directly from (3), which shows OBR/da > 0 for 6V > 0.
For part (2), a symmetric Nash equilibrium is a profile (g1,...,g,) with g; = g* for
all 4, such that each ¢* maximizes wu; given others’ contributions. Under symmetry, ’s
perceived average contribution of others is & = ¢*, and the best-response condition reduces
to
9" = BR(g").
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Monotonicity of BR then implies that if players instead coordinate on a higher perceived
norm @ = ¢’ > ¢g* and best-respond to it, the resulting symmetric fixed point ¢’ = BR(g')
must satisfy ¢ > ¢g*.

Note that equilibrium contributions are increasing in the norm around which beliefs
coordinate. Hence, the mechanism exhibits conditional cooperation: higher perceived

average contributions by others induce higher equilibrium contributions by each player.

Second-order beliefs and guilt aversion

Utility and interpretation. We now turn to the guilt-aversion specification, in
which the relevant belief is a second-order beliefs about what others expect from i. Indi-

vidual utility is

wigi, Bi) =I(w —gi) +r | g+ > g | =67 (Bi — 90", (4)
J#i

Best response. We first characterize the best response to a given expectation f;.

There are two regions, depending on whether the guilt term is active.

Case 1: g; > f3; (inactive penalty). In this region, (3; —g;)* = 0 and the utility reduces
to
wigi, Bi) =In(w — g;) +7 | gi + Y g;
J#i
The first-order condition for an interior optimum is

. 1
+r=0 = gi=gi =w-=

w—gi
provided g > 3; and g} € (0,w).

Case 2: g; < B; (active penalty). In this region, (3; — g;)T = B;i — ¢; and the utility
becomes
wilgi, Bi) =In(w —gi) +r | i +Y_g; | =07 (i — g0)-
J#i

The first-order condition is now

1
+(r4+60=0 = g=g =w- —7H,
w—gi ( i) 9i = 9; T+‘9¢G

provided g* < fB; and g* € (0,w). Note that gi* > g7 because r + 6% > r.
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These two benchmarks ¢ and g* are the selfish optimum (no guilt) and the “guilt-
adjusted” optimum (when falling short of expectations is costly), respectively.

Combining the two regions yields the piecewise best response to a given expectation

Bi:

BR;(8i) = { Bi, if gf <Bi<g}*, (5)

g, if B > g

When expectations are low (3; < gF), the guilt term doesn’t bind and the agent behaves
selfishly. When expectations are moderate (3; € (gf, g;*)), the agent finds it optimal to
exactly meet the perceived expectation, so contributions track expectations one-for-one.
When expectations are very high (3; > g;*), the agent is willing to contribute more than

the selfish optimum but caps her contribution at g;* even if expectations increase further.

Symmetric equilibrium and conditional cooperation. Under the homogeneity
and symmetry assumptions, a symmetric rational-expectations equilibrium requires that
each player’s contribution equals what she expects others to expect from her, so g; = ¢

and B3; = g for all i. We can now characterize the set of such equilibria.

Proposition 2 (Guilt aversion and conditional cooperation) Suppose all players
share the same (w,r,0%) and utility (4), and suppose each player expects a symmetric
contribution level from everyone else, so that B; = g for all i. Let g* = w — 1/r and

g =w—1/(r +0%) with 0 < g* < g** < w. Then:
1. The best-response function BR(B) given by (5) is weakly increasing in [3.

2. For any g € [g*, g**], the symmetric profile with g; = g and B; = g for all i is a Nash
equilibrium. In particular, for any g € (g%, g™), we have BR(g) = g, so expected

contributions and actual contributions coincide.

Proof Part (1) follows immediately from the piecewise definition (5): BR(/3) is constant

** 00), hence

on (—oo,g*], equal to the identity on (g*,¢**), and constant again on [g
weakly increasing.

For part (2), consider any g € [¢g%, g**] and suppose that each player i expects 3; = g
and chooses g; = g. If g = g*, then 3; = ¢* and (5) yields BR(B;) = g%, so g; = g* is
a best response. If g = g**, then B; = ¢** and (5) yields BR(3;) = g**, s0 g; = ¢** is a
best response. If g € (g*, g**), then 3; € (g*, ¢**) and (5) gives BR(B;) = B; = g, so again
gi = ¢ is a best response. In all cases, no player has a profitable unilateral deviation, so

the profile is a Nash equilibrium. W

Note that, within the intermediate region g € [¢*, g**], the guilt mechanism generates

conditional cooperation: higher expected contributions g lead players to choose exactly
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higher contributions g. There, (5) implies BR(S) = f3, so if players coordinate on a higher
expected level ¢’ > ¢ within that range, their actual contributions also increase one-for-
one from ¢ to ¢’. Thus, in this region, the guilt mechanism exhibits a strong form of
conditional cooperation: higher second-order beliefs about what others expect from you

translate directly into higher contributions.
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