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Abstract

Arrivals of crises often trigger public appeals from policy leaders, attempting to en-

courage crisis-mitigating behaviors. We ask whether the tone of an appeal changes

its effectiveness, and to what extent policymakers know what tone to use. Using a

controlled experiment in a large, general-population sample, we first study the im-

pact of appeals and of their emotional tone on contributions to a well-defined crisis

mitigation effort. Two equivalent appeals have either positive-tone or negative-tone

wordings, and both increase contributions by about 20% compared to no appeal.

Next, a sample of policymakers (n=88) is presented with our design and asked to

predict the outcome. Although they correctly predict the impact of the positive

appeal, they substantially underestimate the effectiveness of the negative one.
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1. Introduction

Fights against societal crises—such as climate change, pandemics, or loss of social cohe-

sion—suffer from collective action problems. Most ways of mitigating a crisis have costs

that are borne privately, which creates an incentive to free ride on the actions of others.

Regulation and formal institutions can incentivize or enforce certain actions, but the or-

chestration of a comprehensive turn-around in behavior is difficult, especially when under

time pressure—like during the onset of a crisis. At least in the short term, policymakers

and other societal leaders thus often resort to public appeals, trying to create a mo-

tivational force towards collective action.1 Indeed, politicians increasingly often employ

emotional speech (Gennaro and Ash, 2022) and their policy communications during crises

have measurable impact on the public (Haan et al., 2022). We ask about the efficacy of

such appeals, and how well it is anticipated. While every crisis is different and the societal

leader, when making an appeal, is subject to situational constraints, we focus on a degree

of freedom that often remains: the emotional tone of the appeal. More precisely, we ask

about the extent that a positive versus negative tone affects the mitigation outcome of a

well-defined crisis, and about the degree to which actual policymakers are aware of this

potentially differential outcome.2

Our data collection proceeds in two steps. First, we conduct a large-group experi-

ment with a participant pool that is designed to be representative of the general U.S.

population. Participants interact in groups of 100, where each participant’s individual

contribution can mitigate the severity of a welfare-destroying crisis at a private cost. We

randomly vary, between groups, whether or not they are exposed to a public appeal for

crisis mitigation before making choices. Moreover, we randomly vary whether the appeal

is framed in a positive or a negative tone, without affecting its information value. A

positive appeal emphasizes the collective benefits of collaboration and praises the contri-

butions, while a negative appeal emphasizes the danger of the crisis and denounces free

riding.

In the second step of data collection, we ask whether policymakers are aware of the

effectiveness of different types of appeals. In a survey among a sizable sample of experts

(n=88)—members of German government departments—we summarize our experiment

and ask for predictions about the outcome. The experts have experience with policy

communication, e.g., in the form of preparing speeches for leading politicians. The sur-

1See Appendix A.2 for examples of such public appeals by heads of state in the early phase of the
COVID-19 pandemic.

2We also note that emotional tone is an attribute that can be studied, and manipulated, even when
abstracting from real-world contexts. Our experiment describes, accordingly, a largely abstract crisis
situation.
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vey therefore measures the extent to which the differences in communication results are

reflected in the beliefs of actual policy communicators.

We find that public appeals have a sizable and significant motivating effect: they

increase average contributions to crisis mitigation by 20%, almost a third of a standard

deviation. The motivating effects of positive and negative appeals are of very similar

magnitudes and statistically not different from each other, with very narrow confidence

bounds. We also examine whether the effect of appeals varies by relevant characteristics

of the contributors—for example by age, gender, income or political affiliation—and find

that in all subgroups, the appeals significantly increase contributions but the emotional

tone of their delivery does not change the effectiveness. Regarding the policymakers’

anticipation, we find that they accurately predict the effectiveness of the positive appeal,

but vastly underestimate that of the negative appeal. Instead of anticipating the actual

increase by 20%, they expect a mild reduction in contributions in response to the neg-

atively toned appeal. The underestimation is highly significant and we conclude that

warnings and other negative wording are effective in a way that is surprising to policy-

makers.

Our study is related to several strands of the behavioral economics literature. A

growing body of work measures behavior in “collective risk social dilemmas”, in which

individual contributions can reduce the danger of a collective loss, as in Milinski et al.

(2008), Tavoni et al. (2011), Barrett and Dannenberg (2014), Barrett and Dannenberg

(2016), Blanco et al. (2017), Blanco et al. (2020), Szekely et al. (2021), or McEvoy et al.

(2022). Some of these studies demonstrate that communication between players can raise

collective mitigation efforts (Tavoni et al., 2011; McEvoy et al., 2022), aligning with previ-

ous findings on the effectiveness of between-player communication in commons dilemmas

and standard public goods games (see e.g. Isaac and Walker, 1988; Ostrom et al., 1992;

Brosig et al., 2003; Bochet et al., 2006; Palfrey et al., 2017). Yet, relatively little is known

about the effectiveness of communication by external parties, like in our experiment. In

public goods games, normative statements (Dal Bó and Dal Bó, 2014) or exogenously

suggested contribution levels (Marks et al., 1999; Barron and Nurminen, 2020) have been

shown to raise contributions in the laboratory. For field settings, we know that public

appeals can encourage desirable behavior (Reiss and White, 2008; Ito et al., 2018) but

may also be ineffective (Fellner et al., 2013) or lose their effectiveness over time (Ito et al.,

2018). These effects were demonstrated with a focus on individual decision making rather

than social dilemmas.3 We contribute to all of the above by focusing on public commu-

3Related to questions about ocmmunication is the ongoing discussion about the effects of information
on the support of climate actions. See, e.g., the demonstrations by Douenne and Fabre (2022), Milden-
berger et al. (2022), Dechezlepretre et al. (2023), and Woerner et al. (2024) that the support for climate
action inceases, generally speaking, in response to information about policy transmission mechanisms
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nication in crisis mitigation, with special emphasis on the tone of the communication.

Our two public contribution appeals are designed to induce either positive or neg-

ative emotions. Psychological research identified emotions as a powerful and pervasive

driver of decision making (see, e.g., Lerner et al., 2015, for a review). Building on this,

some scholars have advocated for a deeper integration of emotions into economic theory

(Elster, 1998; Loewenstein, 2000).4 White et al. (2019) and Brosch (2021) offer compre-

hensive overviews of research on how emotions—both negative and positive—relate to

sustainable behaviors. Brosch (2021) comes to the conclusion that affect and emotions

are central to climate change communication. Both positive and negative emotions in

climate change communications—hope or optimism and fear or guilt—have been shown

to increase intended and actual climate action. Positive and negative appeals may also

create different effects in that positive language emphasizes the benefits of action and

negative language highlights the losses from inaction. Similar to Kahneman and Tver-

sky’s powerful demonstrations that gain/loss framing influences the perception of risk

(e.g. Tversky and Kahneman, 1981) there is evidence that message framing can affect

prosocial behavior: negative appeals are measured as more effective than positive ap-

peals in encouraging blood donations and charitable giving (Chou and Murnighan, 2013;

Erlandsson et al., 2018). In the context of social dilemmas, it has also been shown that

positive/negative framing matters for cooperative behavior when the frame is applied

to the entire game instead of merely the message (e.g. Andreoni, 1995; Cookson, 2000;

Dufwenberg et al., 2011). Here, however, a negative frame is less effective in motivating

collective action than a positive one.5 For crisis communication, large-scale experimental

evidence from 84 countries reveals that loss-framed health messages regarding COVID-19

increased anxiety compared to gain-framed ones, but had no differential effect on behav-

ioral intentions or information-seeking (Dorison et al., 2022). All of this research points

to the fact that a positive public appeal may be differentially effective in encouraging

crisis mitigation efforts compared to a negative one, although the direction of the effect

is unclear. Relative to this body of previous work on affective communication, we focus

on collective action rather than individual decision making.

Lastly, our research relates to the literature on predictions of experimental research

(Dreber et al., 2015; Camerer et al., 2016; DellaVigna and Pope, 2018; DellaVigna et al.,

2019). Our results highlight that eliciting the predictions of relevant experts can be help-

and climate rebates.
4DellaVigna (2009) reviews empirical support for the idea that emotions shape economic decisions in

measurable ways.
5The negative frame describes contributions as not taking away from a common resource whereas the

positive frame describes them as giving to a public good. The paper by van Soest et al. (2016) shows
that the action of taking away from a common good changes cooperative dynamics in collective action
problems.
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ful for assessing the information value of an empirical result. To our knowledge, ours is

the first analysis that employs a sample of policy experts to predict the effects of public

appeals.

2. Empirical Strategy

We conducted two studies. Study 1, described in Section 2.1, is an experiment on cri-

sis mitigation behavior in a sample representative of the U.S. population in important

dimensions (n=2,380). Study 2, described in Section 2.2, measures beliefs about the

effectiveness of public appeals to motivate crisis mitigation within an expert sample of

policymakers in Germany (n=88).

2.1. Experimental Study: Crisis Mitigation Game

The general setting is a crisis mitigation game, where particpants face a one-shot linear

public goods in terms of a crisis that destroys payments in a simple and transparent way.

The public good is its mitigation. Participants maximize their individual payoff if they

contribute nothing to crisis mitigation, while the group payoff is maximized if everyone

contributes everything. In more detail, the experiment has the following features:

Crisis framing, large group size and small marginal per-capita return (MPCR).

The linear public goods game is framed in terms of a loss for all group members – the

“crisis” (thus named also in the experimental instructions). Each participant has two

accounts, a private account (“current account” in the instructions) and a public account

(“future account”). The crisis is an exogenous event that arises with certainty and de-

stroys an identical share of every group member’s public account. Individual contributions

from the private account reduce this share for everyone. Initially, the private account has

a balance of 2 USD, while the public account contains 6 USD. Every dollar contributed

from an individual’s private account increases the total group payoff by 1.2 USD, imply-

ing a comparatively low marginal-per-capita return (MPCR) of 0.012. In the end, every

participant receives the sum of what remains in both accounts. Figure B.1 shows the

payoff calculator that participants could use to simulate how different contribution levels

would impact individual and group earnings.

The framing in terms of a crisis deviates from existing presentations of one-shot public

goods games (see for instance Sonnemans et al., 1998) without changing the monetary

incentives and while straightforwardly allowing for our variation in communication. The
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large group size and very small MPCR are suitable for our purposes, since they high-

light the societal aspect of the crisis and the fact that collective efforts are required for

meaningfully lowering the severity of the crisis.6

Vocalized instructions and group leader. All participants receive written instruc-

tions and in addition, via their electronic devices, they listen to a recording by a fictitious

group leader, ”James”, who reads the experimental instructions out loud. We introduce

the group leader so that the person who makes the appeal has a factual authority, in the

sense that he also transports the rules of the game and guides the interaction.

In the conditions with appeal, participants may feel compelled to follow James’ guid-

ance for a desire to comply with the experiment’s objective, which they may infer from

the presence of a contribution appeal. However, given our between-subjects design (see

Section 2.1.1), it is very unlikely that participants would anticipate that a specific objec-

tive is to compare the relative effectiveness of positive versus negative appeals. Thus, any

experimenter demand effects should not differentially bias the two appeal conditions.7

In a final questionnaire, each participant reports their belief about the average contri-

bution of all participants in their group of 100. Correct guesses or those that were within

a 10 Cent range were paid $0.50. Moreover, participants provide responses about appeal

perception (if applicable), and about relevant sociodemographic variables such as gender,

age, education and earnings.8

2.1.1 Treatments and Hypotheses

We randomize participants into one of three groups: a control group (N=790) that re-

ceives no appeal and two groups to whom “James” reads a positive (N=789) and a

negative appeal (N=792), respectively. The wording of the appeals was analyzed with

the Linguistic Inquiry and Word Count (LIWC, cf. Tausczik and Pennebaker, 2010)9

and the statements contain a high share of positive (positive appeal) or negative (negative

appeal) emotion words and none of the respective other category. The statements are

designed with the aim of keeping the informational value constant between the positive

and negative wordings. Both statements are assertive in the sense of demanding concrete

actions. See Appendix A.1 for the exact wording of the appeals and the share of positive

6The debate in the literature on the effect of group size and MPCR that started with Isaac and Walker
(1988), we set our parameters in order to increase external validity.

7Note also that in real-world policy and organizational contexts, the intent of an appeal is explicit, so
participants’ awareness of the behavioral objective is not an artifact of the laboratory but a feature of
how such interventions operate in practice. This enhances the external validity of our appeal treatments
(Zizzo (2010)).

8The complete instructions, including the questionnaire, are available in Appendix D.
9LIWC is one of the most widely used dictionary-based program for quantitative text analysis, count-

ing the share of words falling into linguistic or psychological categories such as, for example, positive
or negative emotion words. As of 04.26.24 about 29.600 academic papers on Google Scholar referenced
LIWC.
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and negative emotion words.

We pre-registered the following hypotheses.10

H1: Public appeals increase contributions to crisis mitigation.

Although participants know that the appeal is a mere recommendation and carries

no economic consequences, we expect appeals to raise contributions to crisis mitigation.

Pre-play communication between players is known to encourage prosocial play in all social

dilemma games, including common pool resource games, public good games and collective

risk social dilemmas (see, e.g. Isaac and Walker, 1988; Ostrom et al., 1992; Bochet et al.,

2006; Tavoni et al., 2011; Palfrey et al., 2017; McEvoy et al., 2022). Evidence on whether

communication by an external party can encourage prosocial behavior in social dilemma

games is scarce, though a few controlled studies consistently find positive effects in public

goods games (Dal Bó and Dal Bó, 2014; Marks et al., 1999; Barron and Nurminen, 2020).

For coordination games, there is more evidence that pre-play communication by an exter-

nal party, advocating for a course of action, can positively influence play, for example, by

raising group contributions in a weak-link game (Brandts and Cooper, 2007) or helping

subjects to choose the same action in a pure-matching coordination game (Heursen et al.,

2023).11

H2: Either of the appeals’ emotional tones (positive or negative) may increase contribu-

tions more than the other.

Like the previous hypothesis, we base H2 on related evidence in the literature. Here,

however, the direction of the effect cannot be discerned from previous work. As laid out

in the Introduction, both possible directions of the effect of an emotional tone would be

consistent with some of the previous findings. While negative appeals were shown to be

more effective in blood donations and charitable giving where collective action is not the

main concern (Chou and Murnighan, 2013; Erlandsson et al., 2018), a positive framing

10Link to pre-registration. In addition to the effect of communication, we wanted to study how the
perceived severity of the crisis changes the effectiveness of public communication. To this end, we
set up and pre-registered an orthogonal additional treatment that aims to manipulate the perceived
crisis severity. However, due to a very weak manipulation of crisis severity perception, the results are
inconclusive. We describe the treatments, our pre-registered hypotheses and the results in detail in
Appendix C. For the results presented in Section 3, we pool across the two severity conditions, which
does not affect our results in any way.

11Note, however, that pre-play communication is effective in coordination games or other games with
strategic complementarities when it influences higher-order beliefs about other players’ strategies. By
contrast, in our one-shot crisis mitigation game, no contribution is a dominant strategy without social or
reciprocal preferences. Therefore, public appeals may prove relatively ineffective in the type of settings
that we study, underscoring the importance of further empirical investigation.
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of the entire situation is more conducive to cooperation than a negative framing in social

dilemma games (Andreoni, 1995; Cookson, 2000; Dufwenberg et al., 2011).

2.1.2 Participants and Procedures

We conducted our experiment online in cooperation with Prolific Academic, recruiting a

sample of people living in the United States that is representative in terms of age, state,

and a broad concept of race. In total, 2,380 individuals participated in the experiment.

The study was programmed in Qualtrics (see Appendix D for experimental instructions).

Participants had to correctly answer several mandatory comprehension questions and

confirm that their audio devices were functioning properly. The average participant took

15:50 minutes to complete the study and earned $6.96, including $1.60 participation pay-

ment.

2.2. Policymaker Prediction

After we conducted and analyzed the online experiment in the US, we surveyed German

government employees to see if practitioners of public communication could predict the

effectiveness of public appeals. First, we asked them how effective negative and positive

public appeals are in general when it comes to motivating individual contributions to

crisis mitigation. To this end, we gave them a definition of what positive and negative

tone of public communication means, corresponding to the distinction made in this paper.

Second, we elicited the government experts’ beliefs about the effectiveness of the two

specific appeals in our experiment. Before asking them to provide an estimate for aver-

age contributions in each communication treatment, we informed them not only about

the details of our experiment (e.g. a description of the US sample, a summary of the

study and a link to the full study), but also about the average contribution in the con-

trol group. We did this to make their predictions of appeal effects more easily comparable.

A potential concern is that our experimental participants (U.S. general population)

and our expert sample (German policymakers) differ in background and context. How-

ever, expert forecasts of treatment effects in abstract decision environments like ours

often involve experts who are socially and/or culturally distant from the study popula-

tion (Dreber et al., 2015; DellaVigna and Pope, 2018; DellaVigna et al., 2019). Since

our experimental design abstracts from national specifics, we expect the direction of the

motivational effects of the appeals to generalize beyond the U.S., making it informative

to elicit predictions from any policy communication experts.
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2.2.1 Participants and Procedures

We sent our survey by e-mail to personally acquainted individuals working for German

ministries on the federal or state (Land) level, asking them to forward the survey to

colleagues in their ministries. Within the survey, we used a screening question asking

respondents if they were working for a federal or state ministry to filter out unintended

accidental recipients. Appendix D reproduces the original survey in German and its En-

glish translation. Sample collection was limited to a pre-specified time frame of 22 days

in March 2023, which we included in the pre-registration of this survey.12 To credibly

guarantee anonymity of responses, we opted not to compensate participants for their

participation or for providing accurate predictions, and we refrained from collecting de-

mographic data.

3. Results

3.1. Crisis Mitigation Experiment Results

Before we present the results of the effects of the appeals and their emotional tones on

contributions to crisis mitigation, we provide evidence of how contributions vary across

relevant subgroups. This descriptive information is important to interpret the magnitude

of the appeal effects and the results on treatment heterogeneity.

Contributions of different subgroups. Table 1 reports average contributions in the

control group for several demographic subgroups and subgroups defined by median-sample

splits on reported preferences and attitudes. As expected, we find that individuals with

an above-median level of altruism provide the highest contributions ($1.10 out of $2 on

average). Moreover, individuals older than 45 and women contribute more, compared

to younger or male participants. The same holds for individuals who state high support

for income redistribution. In contrast, differences by income and education are less pro-

nounced.

Effect of public appeals (H1). Next, we consider the causal effect of public appeals

on crisis mitigating behavior. Public appeals have a sizable effect on contributions to

crisis mitigation: they increase by about 20%. Participants in the control group con-

tributed $0.98 on average, while participants that received an appeal contributed $1.18
on average. This difference is significant at all conventional levels and large at nearly

12Link to pre-registration.
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Table 1: Average Contributions in the Control Group by Subgroup

Subgroup Yes No Difference

Demographics

Age 45+ 1.073 (0.037) 0.877 (0.034) 0.196 (0.050)
Female 1.076 (0.033) 0.868 (0.038) 0.208 (0.050)
At least a Bachelor’s Degree 0.969 (0.035) 0.983 (0.037) –0.014 (0.051)
Income over $50k/month 0.934 (0.041) 1.001 (0.032) –0.067 (0.052)

Preferences: Personal

Altruist 1.102 (0.035) 0.870 (0.035) 0.232 (0.050)
Risk Averse 0.935 (0.034) 1.020 (0.038) –0.084 (0.051)

Preferences: Political

Liberal leaning 1.006 (0.034) 0.938 (0.038) 0.069 (0.051)
Democrat 1.037 (0.036) 0.913 (0.036) 0.124 (0.050)
Pro redistribution 1.037 (0.034) 0.901 (0.038) 0.135 (0.051)

Notes: Numbers are average $ amount contributed out of an endowment of $2. Standard errors in parenthe-
ses. All demographic cutoffs were chosen so that the sample split is as close as possible to 50/50. Likewise,
preferences are binarized by classifying respondents at the median of some self-reported scale. For example,
Altruist means respondents state they would give more than the median ($10) out of $100 of a hypothet-
ical lottery prize to charity. Risk averse is constructed from responses on an 11-point scale where higher
numbers indicate higher willingness to take risks. Liberal leaning is constructed from responses on a 5-point
scale from “very liberal” to “very conservative” indicating where respondents generally position themselves
on policy matters. Pro redistribution is constructed from responses on an 11-point scale ranging from “no
redistribution” to “full redistribution”. See Appendix D for the exact wordings.

30% of a standard deviation. The magnitude of the effect of the appeals is comparable to

the effect of high altruism and larger than the difference between any other sub-groups

considered in Table 1.

Effect of appeal tone (H2). We find no evidence that average contributions are lower

after exposure to a negatively worded appeal compared to a positively worded one. This

evidence is consistent with positive and negative appeals being equally effective in in-

creasing contributions to crisis mitigation. In fact, the mean difference is $0.018 with

the associated 95-% confidence interval (CI) [-0.053,0.089], which is very narrow. Based

on this, we can rule out even very modest differences in appeal effectiveness caused by

tone of the appeal. The absence of an effectiveness gap is particularly noteworthy since

the two appeals were perceived differently and had a different emotional impact, as we

describe below.
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Figure 1: Average Contributions to Crisis Mitigation (USD) by Condition

Notes: Bars shows means and whiskers 95%-CIs. Contributions could
range from $0 to $2.

Appeal perception and emotional impact. After the experiment, we asked par-

ticipants in the communication treatments to rate i) the perceived tone of the appeal

that they heard and ii) what sentiment the appeal evoked in them on a scale from “very

negative” to “very positive”. Most respondents rated the tone and sentiment in a way

that corresponds to the expected effect of each appeal, with the modal perceived tone

and evoked sentiment ratings at “slightly negative” for the negative appeal and “posi-

tive” for the positive one (see Figure 2a). All average ratings are significantly different

from the neutral option (p < 0.01). That is, the manipulation was successful in shifting

perceived tone and sentiment in the intended direction—albeit more effectively so for the

positive appeal. When comparing the tone and sentiment ratings between the two types

of appeals, we can conclude that their distributions differ significantly (Wilcoxon-Mann-

Whitney test p < 0.01).

An assumption that is implicit in our design is that appeals also work through their

emotional tone and emotional impact, and that both negative and positive emotional

tones can motivate contributions. It turns out, however, that the data patterns point to

a different conclusion. When we compare contributions conditional on appeal perception,

we find that a more positive appeal perception is associated with higher contributions,

regardless of which appeal the participants heard, see Figure 2b for the results regarding

perceived tone.13

The implication is that the sentiment that an appeal evokes and how its emotional

tone is perceived may not be causal for the effect of an appeal. This could point to a

13Comparing contributions conditional on evoked sentiment yields a very similar picture.
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number of possible explanations that invite further investigation. A potential explana-

tion is a taste for authoritative guidance, that is, an appreciation of clear instructions

on how to act. Such a taste may cause individuals to perceive the guidance positively,

independent of the tone in which it is delivered and, at the same time, make individuals

susceptible to act on this guidance.

Figure 2: Appeal Perceptions and Contributions by Appeal Tone

(a) Perceived Tone and Evoked Sentiment by
Appeal

(b) Contributions by Tone and Appeal

Notes: Data are presented by experimental condition, Negative Appeal in red (n=793) and Positive Appeal in yellow
(n=795). Panel a): Bars show the share of participants in a condition who selected the answer option on the 7-point
Likert scale ranging from “very negative” to “very positive”. The perceived emotional tone of an appeal is measured with
the question “How do you perceive the tone of this statement?” and the sentiment that it invoked with “Does this statement
evoke a negative or a positive sentiment in you?” Panel b): Bars show average contributions by perceived appeal tone
and whiskers standard errors. The figure for evoked sentiment looks very similar.

Treatment Heterogeneity. We assess treatment heterogeneity across the subgroups

defined above (Table 1). First, we test the robustness of our core finding—that positive

and negative appeals are similarly effective—within each subgroup. For each, we estimate

a linear regression comparing average contributions in the control group to those in

the positive and negative appeal groups, and assess whether the resulting coefficients

differ. Figure 3a plots the differences in estimated effects alongside 95-% confidence

intervals. Across all subgroups but one, we fail to reject the null hypothesis of equal

appeal effectiveness, even without corrections for multiple testing.

Second, we find that the overall effect of appeals on contributions is remarkably con-

sistent across subgroups. Pooling across positive and negative appeals in linear regres-

sions, exposure significantly increases contributions relative to the control group in every

subgroup (Figure 3b). Moreover, in all cases, subgroup-specific treatment effects are

statistically indistinguishable in magnitude from the average treatment effect in the full
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sample (Figure 3b).

Why are appeals effective in motivating behavior? Recall that we elicit beliefs

about the average contribution in one’s own group of 100. While these beliefs are clearly

endogenous to one’s own contribution, the between-participant differences in these beliefs

account for two thirds of the treatment differences: regressions of contributions on the

treatment yield treatment coefficients of about 0.20 in the case of bivariate regressions

(see column 3 of Appendix Table B.1), versus about 0.07 in regressions where beliefs

are included as a right-hand-side variable (see column 1). Notably, for people who we

could classify as conditional cooperators based on a separate survey item, the correlation

between beliefs and contributions is only slightly larger than for other respondents (es-

timated coefficient of the interaction term 0.06, see column 2 of Appendix Table B.1).14

That means that, overall, we find no evidence of appeal effects differing significantly be-

tween conditional cooperators and other respondents (column 3). This is inconsistent

with the idea that appeals work mainly through a shift in beliefs.

3.2. Policymaker Prediction Results

From an ex-ante perspective, it appears unclear whether positive or negative appeals are

more effective in motivating crisis mitigation. Policymakers are in a situation similar to

an ex-ante state and they decide about the communication design in terms of wording

and emotional tone. Therefore, it is important to understand how policymakers think

about the role of emotional tone in public communication.

The German government officials whom we surveyed believe, on average, that only

positive appeals increases individual contributions to crisis mitigation. Our questionnaire

asked, “Can positive/negative appeals motivate prosocial behavior that reduces the risk

of a collective damage?”, with answers ranging from “strongly decrease motivation (1)”

to “strongly increase motivation (7)”. The average response is 5.3 for a positive appeal

and 4.11 (=no influence) for the negative one. Similarly, for our concrete experiment,

the policymakers expect a positive effect for the positive appeal only. With an average

predicted contribution level of $1.23, they predict its size with surprising accuracy. By

contrast, they expect the negative appeal to have no effect or even to somewhat decrease

contributions, relative to the average contribution level in the control group—the average

predicted contribution level is $0.91 (see Figure 4).

14Subjects were classified as a conditional cooperator based on their answers to survey questions in
the final questionnaire (see Appendix D for the exact wording). These subjects indicated in hypothetical
scenarios, in which the average group member’s contribution is known, that they would like to increase
their own contribution when others contribute much and decrease it when others contribute little.
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Figure 3: Treatment Heterogeneity Across Subgroups

(a) Difference in Positive and Negative Appeal Effectiveness

(b) Effectiveness of Appeals (Pooled) Compared to No Appeal

Notes: Each line in the plot shows estimates from a separate regression in the specified subgroup sample.
Panel a): Difference in the estimated effect sizes of the positive and negative appeal each compared to
the control group with the associated 95-% CI. Panel b): Estimated difference in average contributions in
appeal groups (pooled) compared to the control group with the associated 95-% CI. Refer to Table 1 for
average contributions levels in the control group in each of these subgroups.
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Figure 4: Actual Contributions and Policymaker Predictions by Appeal (USD)

Notes: Bars show mean actual (in blue) or predicted contributions
(in yellow) and whiskers standard errors. Each policymaker (n=88)
predicted the average contribution amount in both appeal conditions.

Table 2: Policymakers: Professional Expertise in Public Communication and Predicted
Contributions

Frequency of Public Communication Predicted Contributions
Neg. Appeal Pos. Appeal

Number Percent Mean (SE)

Less than once a year 3 3.41 0.89 (0.10) 1.18 (0.12)
More than once a year 18 20.45 0.92 (0.09) 1.10 (0.06)
More than once a month 35 39.77 0.93 (0.05) 1.26 (0.04)
More than once a week 32 36.36 0.89 (0.06) 1.27 (0.07)

Experience Level (Self-Evaluation)

Limited experience 24 27.27 0.93 (0.07) 1.16 (0.05)
Moderate experience 31 35.23 0.90 (0.06) 1.19 (0.06)
Extensive experience 33 37.50 0.90 (0.05) 1.32 (0.06)

Total 88 100.00 0.91 (0.04) 1.23 (0.03)

Notes: Frequency of Public Communication are policymakers’ answers to the questions “How often do
you deal with public communication in your job”? Experience Level (Self-Evaluation) is derived from
policymakers’ responses to the question: “On a scale from 1 (very inexperienced) to 5 (very experienced), how
would you assess your experience with public communication in general”? Responses of 1–2 are categorized
as limited experience, a response of 3 as moderate experience, and responses of 4–5 as extensive experience.
Predicted Contributions refer to the average contributions (in $) that policymakers predicted in response
to an appeal. Means are presented by frequency of professional engagement in public communication or
experience level. Standard errors in parentheses.

One might expect that policymakers’ misperception of the effectiveness of public ap-

peals is driven by those with limited expertise in public communication. To assess this

possibility, we asked policymakers about both their experience in public communication
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and the frequency with which they engage in it professionally. When rating their gen-

eral experience on a scale from 1 (“very inexperienced”) to 5 (“very experienced”), 35%

selected the midpoint (3), and 38% chose a higher rating (see Table 2). Moreover, 76%

reported engaging in public communication more than once per month, and one in three

policymakers does so more than once per week (see Table 2). Table 2 also displays average

predicted contributions of policymakers across different levels of experience and engage-

ment in public communication. We find no evidence that greater expertise mitigates the

misperception of the effectiveness of the negative appeal. If anything, policymakers who

report more frequent engagement and greater experience in public communication ap-

pear slightly more optimistic about the effectiveness of the positive appeal than their less

experienced peers. This suggests that even among the most experienced policymakers in

our sample, there is a substantial underestimation of the effectiveness of negative appeals

to motivate contributions to crisis mitigation.

4. Conclusion

Our study offers two sets of conclusions, one for scholars who research public commu-

nication, and one for policymakers who professionally engage in it. From a perspective

of behavioral economics and communication, it is interesting to observe that appeals are

effective in helping to mitigate a collective action problem. We find no evidence that the

emotional tone of a public appeal changes its effectiveness. Although our positively and

negatively worded appeals were perceived as such and although their effects on contribu-

tions were of similar magnitude, there was no association between the intended emotional

tone and contributions. Rather, the appeals were uniformly perceived as more positive

when contributions were higher.

From a perspective of policymakers, it may be useful to see evidence that appeals

have a material effect on behavior in a large and representative sample of individuals

living in the United States. Among our sample of German policymakers, who are largely

similar to policymakers elsewhere in terms of their job descriptions and experiences, the

effectiveness of negative appeals is generally underestimated. It is important to highlight

that our study demonstrates the effectiveness of appeals in motivating contributions to

a well-defined crisis mitigation effort, particularly when individuals are exposed to the

appeal immediately before making their contribution decision. There are many aspects

of the environment that may amplify or mute appeal effectiveness, for example, time-

lagged or repeat exposure (Ito et al., 2018), political alignment or uncertainty about how

behavior contributes to crisis mitigation. Therefore, we interpret our findings as evidence

that appeals can help to create a motivational force towards crisis mitigation, and that

there is no evidence of them hurting the policymakers’ objective. Given their potential
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for rapid, large-scale dissemination, such appeals can complement regulatory measures

and other institutional mechanisms that promote crisis-mitigating behavior.

While we find no evidence of one type of appeal being more effective than the other

to motivate behavior, they may differ on other dimensions, such as the ability to create

attention. Evidence by Robertson et al. (2023) suggests that negative wording increases

news consumption rates, and to the extent that attention is important for public com-

munication practitioners, a conclusion may therefore be to also incorporate negative

wordings, like warnings and admonitions, into their appeals for action.
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Appendices

A. Appeals

The Linguistic Inquiry and Word Count (LIWC, cf. Tausczik and Pennebaker, 2010)

is one of the most widely used dictionary-based program for quantitative text analysis,

counting the share of words falling into linguistic or psychological categories such as,

for example, positive or negative emotion words. We used this program to construct

the appeals for our experiment and to analyze examples of real-world appeals made by

policymakers during the early phase of the COVID-19 pandemic.

A.1. Appeals in Public Goods Game

Positive Appeal: Be generous and contribute to the common good! The more you

contribute the more everyone will profit. Help your group succeed and benefit everyone!

If everyone in your group works together, you can make matters better.

LIWC: Positive tone words = 22.22%, Negative tone words = 0.00%

Negative Appeal: Don’t be selfish. Reduce collective damage! The less you con-

tribute to making the crisis less severe, the more everyone will lose. You will let your

group down if you don’t minimize the harm to everyone! If your group fails to join forces,

then matters will remain bad.

LIWC: Positive tone words = 0.00%, Negative tone words = 12.24%

A.2. Appeal Examples from COVID-19 Crisis

French President Emanuel Macron during televised “Address to the French People” (12

March 2020, source): “The other danger would be that of being too centered on individ-

ual self-interest. We can never overcome such difficulties on our own. On the contrary,

it’s by standing shoulder to shoulder and saying ”we” rather than thinking ”I” that we’ll

meet this huge challenge.

This is why I want to tell you this evening that I’m counting on you in the coming

days, weeks and months. I’m counting on you because the Government can’t do every-

thing alone and because we’re a nation. Everyone has their role to play. I’m counting

on you to follow current and future guidelines issued by the authorities, particularly the

well-known ”barrier actions” to combat the virus. Even now, these are inadequately
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applied. It means washing your hands long enough with soap or anti-bacterial gel. It

means greeting people without kissing them or shaking their hand to avoid passing on

the virus. It means keeping a distance of a meter away. These actions may seem insignif-

icant to you. They save lives. This is why, my dear compatriots, I solemnly urge you to

adopt them. Every one of us plays a part protecting others, starting with our loved ones.”

LIWC: Positive tone words: 5.03%, Negative tone words: 2.01%

German Chancellor Angela Merkel during televised “Address to the Nation” (18 March

2020, source): “I therefore urge you to abide by the rules that will remain in place for the

time being. The government will constantly reassess what measures can be adjusted and

also what further measures may still be necessary. This is a developing situation, and we

will ensure that we continue to learn from it so that we can adjust our thinking and de-

ploy new instruments at any time. If we do so, then we will explain our reasons once again.

Therefore, I call on you to not believe any rumours, but rather only the official mes-

sages that we will always translate into many languages. We are a democracy. We thrive

not because we are forced to do something, but because we share knowledge and en-

courage active participation. This is a historic task, and it can only be mastered if we

face it together. I have absolutely no doubt that we will overcome this crisis. But how

many victims will it claim? How many loved ones will we lose? The answer, to a great

extent, lies in our hands. Right now, we can take decisive action all together. We can

accept these current limitations and support one another. The situation is serious, and

the outcome uncertain. Our success will also largely depend on how disciplined each and

every one of us is in following the rules.”

LIWC: Positive tone words: 4.02%, Negative tone words: 0.89%

US President Donald Trump during Coronavirus Task Force press briefing (30 March

2020, source): “Our future is in our own hands, and the choices and sacrifices we make

will determine the fate of this virus and, really, the fate of our victory. We will have a

great victory. We have no other choice. Every one of us has a role to play in winning this

war. Every citizen, family, and business can make the difference in stopping the virus.

This is our shared patriotic duty.

Challenging times are ahead for the next 30 days, and this is a very vital 30 days.

We’re sort of putting it all on the line, this 30 days. So important because we have to

get back. But the more we dedicate ourselves today, the more quickly we will emerge on

the other side of the crisis. And that’s the time we’re waiting for. The more we commit
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ourselves now, the sooner we can win the fight and return to our lives. And they will be

great lives — maybe better than ever.”

LIWC: Positive tone words: 5.39%, Negative tone words: 1.8%

Notes : The Linguistic Inquiry and Word Count (LIWC) is one of the most widely

used dictionary-based program for quantitative text analysis, counting the share of words

falling into linguistic or psychological categories such as, for example, positive or negative

emotion words.
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B. Figures and Tables

Figure B.1: Payoff Calculator for Participants in Experimental Study

Notes: Participants in the experiment could simulate different payoffs by moving the two bottom sliders. We added
this feature to enhance comprehension in this general-population sample.
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Table B.1: Linear Regressions Predicting Contributions to Crisis Mitigation

(1) (2) (3)
Contribution Contribution Contribution

Negative Appeal 0.071*** 0.070*** 0.212***
(0.025) (0.025) (0.048)

Positive Appeal 0.061** 0.059** 0.230***
(0.026) (0.026) (0.049)

Conditional Cooperator 0.011
(0.052)

Negative Appeal x Cond Cooperator -0.041
(0.073)

Positive Appeal x Cond Cooperator -0.040
(0.073)

Belief 1.013*** 1.002***
(0.021) (0.021)

Belief x Conditional Cooperator 0.056***
(0.019)

Constant 0.045* 0.034 0.971***
(0.026) (0.026) (0.034)

Observations 2,371 2,371 2,371
R-squared 0.515 0.517 0.018

Notes: Linear regressions of amount contributed out of an endowment of $2 to crisis
mitigation. Positive appeal/ negative appeal indicate that a participant was exposed
to the positive appeal/negative contribution appeal before making their contribu-
tion decision. Conditional cooperator indicates that a subject was classified as a
conditional cooperator based on their answers to survey questions. These subjects
indicated in hypothetical scenarios, in which the average group member’s contribu-
tion is known, that they would like to increase their own contribution when others
contribute much and decrease it when others contribute little. Belief is how much
money a participant believes the average group member has contributed to crisis mit-
igation out of their endowment of $2. Standard errors in parentheses. ***p < 0.01,**
p < 0.05,*p < 0.1
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C. Communication and Crisis Severity

The types of systemic crises we consider differ in many aspects and characteristics of a

crisis may influence the effectiveness of public crisis communication. We hypothesized

that the perceived severity of a crisis may be one such characteristic. Intuitively, a crisis

which is very urgent, such as a pandemic, feels more severe and may therefore warrant a

different kind of appeal to foster collective mitigation than one whose consequences still

feel distant such as climate change. In the following, we describe our precise hypotheses,

treatments, and results.

C.1. Treatments and Hypotheses

In an orthogonal sample split, we randomize participants into one of two groups, with

the intention of varying the perceived severity of the crisis. In one condition, the crisis

destroys 50% of the public account if no participant contributes to crisis mitigation (we

call this condition “Low Impact”). In the other condition, it destroys 90% of the public

account if no-one contributes (“High Impact”). However, between the groups, the to-

tal amount by which contributions can reduce the crisis damage is held constant at 40

percentage points. Therefore, the smallest damage that the crisis can do to the public

account is 10% (Low Impact) and 50% (High Impact). The default value of the public

account is $6 in both conditions. That is, also the public good multiplier of each dollar

contributed from an individual’s private account is the same at 1.2, implying that the

marginal individual and social gains of an additional dollar invested remain the same.

Effectively, the only economic difference between the two conditions is a minimum guar-

anteed transfer to participants worth (1-default crisis damage)xpublic account default

value, which amounts to $3 (Low Impact) and $0.6 (High Impact).

We pre-registered the following hypotheses.

H3: Higher perceived crisis severity may increase or decrease average contributions to

crisis mitigation.

We did not have a directed hypothesis about the effect of perceived crisis severity itself.

H4: The positive appeal increases contributions more in the low-severity crisis, while

the negative appeal increases contributions more in the high-severity crisis.

This hypothesis is consistent with Construal Level Theory (cf. Trope and Liberman,

2010) and with Dual-System Theory (e.g. Evans, 2003). Under both theories, the less

“distant” and more severe second version of the crisis (the one with 90% impact) is
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likely to invite a representation of lower abstraction and more System-1-immediacy. We

hypothesize that this implies a more selfish instinctive reaction and the negative wording

may resonate better with this selfish pre-inclination.

C.2. Results

Severity (H3). There is no evidence that our crisis severity treatment changed the aver-

age willingness to contribute to crisis mitigation in either the control, negative or positive

appeal groups (see Appendix Table C.1).

Interaction of severity and tonality (H4). Descriptively, the data seem to support our

interaction hypothesis (cf. Table C.1). The point estimate of the effect of the positive

appeal on contributions is higher when the crisis severity is low, while that of the negative

appeal is higher when crisis severity is high. However, the difference between the two

differences is not significantly greater than zero (p=0.16 for a one-tailed F-test as per our

directed pre-registered hypothesis).

Table C.1: Average Contribution by Treatment Cell

Appeal High Impact Low Impact Difference

Control 0.959 (0.036) 0.992 (0.036) 0.033 (0.051)
Positive 1.165 (0.036) 1.211 (0.037) 0.046 (0.052)
Negative 1.185 (0.036) 1.155 (0.036) –0.029 (0.051)

Difference-in-Differences:
Positive vs Negative 0.075 (0.073)

Notes: Standard errors in parentheses.

Manipulation of crisis perception. After the experiment, we asked participants to

what extent they agreed with the statements that the crisis felt “threatening” to them

and that it felt “distant” to them on 5-point Likert scales. We expected that the high

impact treatment would be perceived as more threatening and less distant than the low

impact treatment. However, evidence for a successful manipulation is weak (see Appendix

Figure (C.1).
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Figure C.1: Manipulation Checks Perceived Crisis Severity: Low Impact versus High
Impact Treatments

(a) Perceived Crisis Distance (b) Perceived Crisis Threat

Notes: Distributions of perceived crisis severity by impact treatment. Panel a): Agreement with the statement:
“The crisis felt distant to me.” on a 5-point Likert scale. Panel b): Agreement with the statement: “The crisis felt
threatening to me.” on a 5-point Likert scale. Low Impact condition: n=1193, High Impact condition: n=1185.

For perceived threat of crisis and distance, the distributions are different according to

a Wilcoxon-Mann-Whitney test at the 5% significance level, but the difference is small

(see Appendix Figure C.1). Weak manipulation of crisis perception has likely contributed

to the statistical insignificance of i) the perceived distance of the crisis on contributions

and ii) the interaction effect of appeal type and crisis distance.
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D. Instructions

This Appendix presents the original instructions as presented to participants.

1. Instructions Experimental Study

2. Instructions Policymakers

• German original

• English translation
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