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Abstract 
We study the influence of social messages encouraging the use of a Corona Tracing App, varying 
whether there is a message and if so, at what cost it came. Does this affect messaging behavior and 
norm expectations in receivers? The data show that willingness to invest in sending social 
messages increases in receivers. In contrast, norms remain largely robust. App-use and vaccine 
decisions of Corona patients are considered normatively relevant. This is reflected in norms 
regarding triage and sharing costs of Corona treatment. Yet social messages do not affect these 
norm expectations. 
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1 Introduction 

„The virus is contagious, and so is our behavior“ 

(Rutger Bregman) 

Humans are social animals. Hence, social information exerts pervasive influence on 
behavior (Cialdini 1984, and observing others’ altruistic actions, in turn, motivates pro-

social deeds (Capraro & Marcelleti 2014). As Covid reemphasizes the significance of behavioral 
insights to spur collective action (Bavel et al. 2020), we leverage social messages as moral nudge 
(Capraro et al. 2019, Dal Bo & Dal Bo 2014) to foster conditional cooperation (Fischbacher et al. 
2001) and garner public health support by promoting Contract Tracing App uptake. The propensity 
of negative content to go viral on twitter and other social media platforms is a widely discussed 
phenomenom (Sacerdote et al. 2020) and played a part in shaping recent political events (Allcott & 
Gentzkow 2017). But what if we could harness similar mechanisms to promote prosociality, even 
when messaging is costly? 

In this study, we elicit subjects’ willingness to incur personal costs for sending a message to a third 
person encouraging Contact Tracing App (CTA) use. As treatment, we vary the reception of an 
analogous moral message between subjects – such that they do or do not receive a moral messsage 
themselves before making their decision. Subjects further receive information on the cost that 
another subject had previously been willing to bear for sending that message. This observed cost 
varies between treatment groups. 

We find that receiving a moral message increases willingness-to-pay for sending a social message 
yourself significantly by around 50% – illustrating a leverage point for cascading moral appeals on 
behavior in social networks. While subjects pay more for sending a message after they previously 
received one, the willingness-to-pay observed in others has no significant impact on their own 
willingness-to-pay. Our study shows the efficacy of moral nudges in fighting a global pandemic. It 
further contributes to the discussion on social media’s welfare effects (Allcott et al. 2020a) and 
underlines the power of (social) media to propagate certain behavior by making it particularly 
observable and salient. This also provides further evidence as to the importance of avoiding false 
balance in media coverage.  

For refusing to treat patients in person who chose to remain unvaccinated against Covid, a Miami  
physician stirred up controversy (Bella 2021). The second part of our study examines the 
circumstances – if there are any – where such a stance (Wikler 2021) is deemed morally legitimate. 
In an incentivized manner, we elicit normative expectations with respect to Covid-related moral 
dilemmas, such as triage decisions that incorporate vaccination status or CTA use. We measure the 
impact of receiving a moral messages on those normative expectations. While we find irresponsible 
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behavior to be viewed morally relevant in such context, moral messages exert no significant effect 
on moral judgment. 

Recently, a fundamental development affecting communication and information sharing is 
digitization and, in particular, smartphone use. Digital and social media play a profound role in 
shaping actions and beliefs (Bond et al. 2012, Sunstein 2017, Allcott et al. 2019). Within and 
beyond the scope of the Covid pandemic, the effects of information sharing via social media have 
been widely discussed (Cinelli et al. 2020, Cuello-Garcia 2020). To improve our understanding of 
the mechanisms by which cascading social information affects real behavior through online 
networks remains an exciting field of research (Salganik et al. 2006). Often, the discussions 
revolved around detrimental effects – such as growing polarization – and media’s negativity bias 
(Rathje et al. 2021). At the same time, health-related behavior in the pandemic is intertwined with 
political polarization (Allcott et al. 2020b). Our findings, however, add to a line of research that 
suggests a potential to turn these effects around and to create a pro-social virality of behavior 
(Berger & Milkman 2012). Our inquiry further helps explain how a small piece of salient 
information can have cascading – and hence outsized – effects on the behavior of a large 
population when shared via a social (media) network (Onnela & Reed-Tsochas 2010, Fowler & 
Christakis 2010). It reemphasizes the need to remain attentive and deliberate in sharing 
information, to consider framing, and to be mindful of false balance which – according to our 
results – must be viewed as a real challenge. 

The remainder of this text is structured as follows: Section 2 lays out the experimental design. 
Section 3 presents underlying considerations that motivate three distinct hypotheses while section 
4 provides the corresponding results. Section 5 concludes. 
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2 Design 
We conduct an online study with subjects from the KD2Lab subject pool at the Karlsruhe Institute 
of Technology (KIT) who previously signed up for participation in experiments. In total, we analyze 
the decisions of 709 individuals, after excluding inconsistent (multi-switching) subjects. We 
implemented the study using the SoSci Survey tool and sent out invitations to participate via 
KD2Lab’s recruiting software hroot (Bock et al. 2014) and email. The invitation letter informed 
subjects that they would be required to use a smartphone to take part. Data collection took place in 
two rounds, with the first round being conducted in December 2020, and the second round in 
February 2021. 

At the top of the instructions, we informed subjects that – after the experiment – a computer 
program would choose randomly those subjects who receive a payoff and whose decisions would be 
implemented exactly as stated in the instructions. Since the study contains three incentivized parts, 
the computer would also randomly pick the one of them to be implemented. First, using the 
multiple price list format (Anderson et al. 2007), we elicited subjects’ willingness to pay for sending 
a message to their peers to recommend the use of the COVID-19 tracing app. Specifically, subjects 
decided for each individual price whether they would prefer to send a message to another person or 
to receive a pay-off for themselves with the monetary amounts ranging from 0.01 EUR up to 20 
EUR. Crucially, before making their individual decisions, subjects would also receive a message – 
or no message at all in the control group. The content of that message varied based on subjects 
randomized treatment assignment. This message conveyed the information of another individual’s 
willingness to pay for sending a recommendation. 

In the second part of the study, we elicited subjects’ normative expectations for specific scenarios 
using the methodology proposed by Krupka & Weber (2013). The first vignette in this part 
introduced a triage situation: Person A und Person B both are in dire need of a ventilator as a 
consequence of falling ill with COVID-19. However, there is only one ventilator available. We asked 
participants whether they would deem it morally appropriate or inappropriate that Person A would 
be chosen for treatment, given two different sets of circumstances. In the first case, Person A – 
contrary to Person B – had evidentially and publicly advocated against using the COVID-19 tracing 
app. In the second case, Person A – again contrary to Person B – had decided against getting a 
widely available and strongly recommended vaccine. Both contexts were identically applied to the 
second vignette which addressed the costs to the public health sector caused by COVID-19 
treatment. Here, we asked if it would be morally appropriate for the public health insurance to 
recall part of the treatment cost from Person A. In this stage of the study, subjects were 
incentivized to judge correctly the modal response between themselves and all other participants. 
Moral appropriateness would be expressed in the form of a 4-point-Likert scale with the 
corresponding ratings “morally very inappropriate“, “morally somewhat inappropriate“, “morally 
somewhat appropriate“ “morally very appropriate“. For the purpose of analyzing results, we 
categorized responses as –1, –1/3, 1/3, and 1 accordingly. The third and last stage of the study 
makes use of Holt & Laury’s (2002) approach to elicit individual risk preferences. 
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3 Predictions 
Digital Contact Tracing (Howell O’Neill et al. 2020, Colizza et al. 2021) provides a powerful tool to 
alleviate pandemic spread, as vast research regarding Covid attests (Wymant et al. 2021, Abueg et 
al. 2021). CTAs can be effective even at low uptake levels (Lopez et al. 2021). However, benefits 
increase substantially with growing user numbers and when combined with other interventions 
(Aleta et al. 2020, Almagor & Picascia 2020, Kucharski et al. 2020). The public goods character is 
intuitive: CTA use contributes to public benefits by mitigating the virus’s proliferation. Yet, the app 
sends out alerts to users only after contact with a positive tested person has occured – after 
potential transmission, that is. By contrast, individual users face privacy costs (Grekousis & Liu 
2021). Among other factors (Kaptchuk et al. 2020, Montagni et al. 2020), CTA uptake thus 
depends on the willingness of people to disclose personal information (Schudy & Utikal 2017, 
Preibusch et al. 2013, Benndorf et al. 2015, Beresford et al. 2012). Informational nudges and 
monetary incentives to increase CTA use have been tried and tested with varying success (Munzert 
et al. 2021). 

While the emergence of cooperation for the common good remains an intriguing puzzle (Nowak et 
al. 2004, Nowak 2006), studies have demonstrated the existence of mechanisms based on 
conditionality that promote cooperation (Reischmann & Oechssler 2018) – e.g., in dynamic and 
repeated public goods games (Oechssler et al. 2020). Behavioral insights can be leveraged in this 
context (van Lange et al. 2018) to make the contributions of others towards fighting Covid more 
salient (Jordan et al. 2021). With increased public attention towards nudging interventions in 
recent years (Benartzi et al. 2017) to promote collective welfare, this approach proved a promising 
tool to encourage pro-social behavior. According to Thaler & Sustein (2o08), a nudges are defined 
as „any aspect of the choice architecture that alters people’s behavior in a predictable way without 
forbidding any options or significantly changing their economic incentives.“ Researchers have 
employed nudge interventions successfully in a variety of settings and policy areas (Halpern 2015; 
Allcott 2011) including medicine (Johnson & Goldstein 2003) and Covid specifically (Serra-Garcia 
& Szech 2021). Other examples in the domain of public health include nudges that help to increase 
attendance of healthcare appointments (Hallsworth et al. 2015), encourage physical activity 
(Milkman et al. 2014), establish healthier dieting habits (Wisdom et al. 2010), or to motivate 
people to get their flu vaccine shot (Milkman et al. 2021). 

An effective way to nudge public good provision and other-regarding behavior is the 
communication of social norms in an attempt to motivate people to conform with the salient norm 
(Kraft-Todd et al. 2015, Krupka & Weber 2013, Hallsworth et al. 2017, Bicchieri & Dimant 2019, 
Pruckner & Sausgruber 2013). Such social norm interventions are often implementable at low cost 
and might be added to existing communication channels. There are several ways to categorize 
social norm nudges with a particularly prominent distinction (Cialdini 1984) being the one between 
injunctive and descriptive norms. While injunctive norms state what others regard as appropriate 
behavior, the pervasive effect of descriptive norms lies in stating how, on average, other people – 
who are in the same situation – actually behave. Depending on the setting, descriptive norms 
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might be more effective category since they do not only reflect on hypotheticals but on real 
behavior. Yet, they also carry an inherent risk of unintended consequences as people who are 
already behaving in a desirable way might receive this social norm information as a signal that 
their own behavior is „above average“ which provides them with moral leeway to slacken their 
efforts. 

A closely related strand of the nudging literature highlights social influence and employs the 
provision of social information to study effects on individual behavior, where the observed 
behavior need not necessarily be the overall prevelant course of action – i.e. the social norm – but 
rather an individual observation. Receiving social information about the choice taken by another 
person who was confronted with the same decision choice might yield value to the observer in two 
different ways: First, in a situation where the expected values of choice options remains obscure, 
social proof can provide an informational cue as to what might be the individually optimal or most 
acceptable option.  In a normatively relevant situation, social proof can additionally serve as an 
indication of the morally appropriate and socially acceptable course of action, or even as a quick 
reminder of the moral obligation, one should adhere to. In any case, there exists plenty of empirical 
evidence suggesting that behavior – and, in particular pro-social behavior – can be contagious 
(Sisco & Weber 2019, Centola 2010, Bond et al. 2012). Previous studies have build on that insight 
and employed moral message to nudge behavioral cascades (Fowler & Christakis 2010). 

Emphasis on the informational value of observing others’ behvaior, on the other hand, is very much 
in line with a more game-theoretically informed perspective on behavior (Milgrom & Roberts 
1986). Paying to send a recommendation message constitutes a costly signal about the unknown 
expected value of opting to send.  When receiving the message, a Bayesian agent adjusts her prior 
belief about the value towards this new piece of information and decides accordingly. 

Both perspectives on the informational value of social information arrive at common predictions 
regarding the effect of costly messages which we formulate as our first set of hypotheses: 

H1 Social messages influence others’ moral behavior. 

H2 Moral behavior of receivers increasing with higher costs of messages. 

The course of the pandemic has brought up a range of moral questions and dilemmas. Due to the 
omnipresence of COVID-19 related topics, such moral questions were frequently discussed in 
public and private conversations. One specific problem that rose to sinister prominence early on in 
the aftermath of the events in Northern Italy and New York City was the question of triaging 
patients. E.g. in hospitals in Italy and the US, not enough ventilators were available for patients in 
need. Doctors were confronted with the grueling task of selecting some patients while rejecting 
others (Glenza 2020)– fully aware of the potential consequences this decision would entail. We 
asked subjects via an incentive-compatible approach (Krupka & Weber 2013) to judge the moral 
appropriateness of a triage decision between two patients, coupled with the possibility to take into 
account or not take into account prior patient behavior. In particular, we studied two different 
cases: In the first case, one of the patients had previously discouraged others from using the 
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COVID-19 tracing app before falling ill. In the second case, one of the patients had rejected to get a 
widely available and safe vaccine before falling ill. In both cases, the other patients had not engaged 
in that trangressive behavior. 

Besides the problem of triage, we also examine a question regarding COVID-19 treatment costs and 
the tension between individual responsibility and common solidarity in the health care system. We 
asked subjects to evaluate the moral appropriateness of requiring patients to (partly) bear costs 
from their COVID-19 treatment themselves after those patients previously transgressed against 
measures of safety and caution before falling ill. As with the triage question, those transgressions 
are represented (a) by opposing the use of the app and (b) by refusing to get vaccinated. 

Studies show that people are willing to punish – even at individual cost – the behavior of others 
when they act in an anti-social or non-cooperative way (Fehr & Gächter 2002). We study if subjects 
also take into account patient behavior when it comes to judging the outcome of moral dilemmas 
and if subjects would also tend to punish questionable behavior in these circumstances. One might 
assume e.g., that subjects find it morally problematic in terms of an equitable distribution to favor 
a trangressing patient over another patient about whom such transgressions are not known. 

Are these concerns aggravated when subjects received a costly social message prior to passing a 
judgment? Learning about another person’s willingness to bear individual costs to send a message 
may put a focus on the fact that some people act very pro-social and cautions while others – such as 
the trangressing patients we present – lack this ambition. This focus could in turn increase 
subjects’ willingness to consider the individual responsibility of patients for falling ill in a triage 
dilemma. Respectively, the focus on large costs voluntarily borne by some to promote the common 
good – contrasted with the failure of others to comply with basic safety standards – might increase 
the appropriateness rating of holding transgressors financially liable for the costs caused by their 
COVID-19 treatment. In light of these considerations, we formulate our third hypothesis: 

H3 Social messages influence norm perceptions of receivers. 
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4 Results 
Subjects are willing to pay substantial amounts to send a recommendation. When they do not 
receive a costly message before making their decision, the willingness to pay for a recommendation 
averages at 3.95 EUR which we observe in our control group. With most subjects being students 
(average age = 24.6 years), this amount already is noteworthy. Looking at the decisions of subjects 
in our treatments groups where they received either the 1cent, 2EUR, 10EUR, or 20EUR message, 
we find that subjects are on average willing to pay 5.95 EUR to send a recommendation message 
for the app (Figure 1). Compared to the control group which we use as baseline, this amounts to a 
relative increase of more than 50% as a result of this simple nudge. 

Result 1  We can confirm hypothesis H1 based on the observed treatment effects. 
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Figure 2. Receiving a costly social message affects own messaging behavior. Note: This 
figure presents the average willingness to pay for sending a social message in the different 
treatment condition group – elicited using the multiple price list format. Stars indicate the 
p-values resulting from pairwise Wilcoxon rank-sum tests against the control group (where 
no message was received prior to the decision). * p < 0.10, ** p < 0.05, *** p < 0.01.

€1,00

€2,00

€3,00

€4,00

€5,00

€6,00

Willingness to pay for sending social message

5,95

3,95

Control Treatments (pooled)

Figure 1. Receiving a costly social message substantially 
increases willingness to pay for the receiver. Pairwise 
Wilcoxon rank-sum test: p = 0.0001.

***



– Work in progress: Please do not circulate or cite without permission. –

Examining the different treatments individually, we find that subjects receiving the 10EUR 
message display the highest average willingness to pay at 6.58 EUR (Figure 2). Compared to the 
baseline wtp of 3.95 EUR, this constitutes a relative increase of more than 66%. All four 
treatments, however, yield a large, postive and statistically significant effect (p=0.0179 1 cent 
message, and p<0.01 respectively for the three other treatments) on wtp compared to the baseline 
level. The smallest relative increase still amounts to roughly 38% and is associated with the 2EUR 
message where subjects were willing to pay 5.48 EUR on average. Even in the case where the 
observed cost is as low as 1 cent, messages prove to be highly effective. However, we do not find 
clear evidence to support the idea that higher costs for sending systematically translate into higher 
wtp on the receiving side. While we find modest variation in wtp between the four treatments 
ranging from 5.48 EUR to 6.58 EUR, those differences are not statistically significant. 
Interestingly, the data suggest that there could be a level of observed cost above which additional 
cost for the sender do not yield an additional effect on the receiver’s behavior.  

Result 2 We reject hypothesis H2 based the treatment effects we find. Variation in   
 wtp between the different message treatments is statistically not significant. 

Overall, as one might expect based on charitable giving literature, females () display substantially 
higher wtp than males (N=289, mean wtp= 6,03 EUR versus N=415, mean wtp=5,19 EUR; 
p=0.036 Wilcoxon rank-sum test). Not surprinsingly, the roughly 25% of subjects in our sample 
stating they had not previously installed and used the tracing app on their phone, also exhibit a 
significantly lower wtp compared to those who do use the app (N=168, mean wtp=4.03 EUR versus 
N=539, mean wtp=6.02 EUR; p=0.0 Wilcoxon rank-sum test). 
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Normative expectations appear remarkably constant across treatment variation. We find that 
receiving a costly social message does not affect normative judgment for the triage scenario and the 
cost scenario (Figure 3, 4, 6).  Looking a treatment groups individually and using the Wilcoxon 
rank-sum test again, we find that none of the treatments has any significant effect on any of the 
normative expectation we elicited – not even at the p=0.1 level. 

Result 3 We reject hypothesis H3. In our data, receiving a social message does not   
 affect normative expectations. 

Examining the same two types of patient behavior (AntiApp & AntiVax) against the backdrop of 
two distinct moral dilemmas allows us to draw relative comparisons of the normative judgments. 
In light of the very high stakes and existential triage decision, AntiVax behavior is consistently seen 
as more morally relevant across all treatments (p<0.05, matched ttest). However, the ratings of  
the case involving AntiApp behavior is quite close across treatments (Figure 4). 

For the cost scenario where stakes are still high but also not as existential as in the triage scenario, 
we again find that AntiVax behavior is regarded as morally more problematic. Here though, the 
difference between ratings based on AntiApp versus AntiVax behavior (p<0.01, matched ttest) is 
substantially larger (Figure 5). 

Result 4 Opting against getting vaccinated bears greater moral relevance as    
 compared to advocating against using the COVID-19 tracing app. 
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Figure 4. “Anti-Vax” behavior entails larger moral relevance than “Anti-App”, and normative 
expectations are robust regardless of which social message – if any –  had been received. Note: 
This figure shows subjects’ average assessment of the moral appropriateness for the cost sharing 
case – elicited in an incentive-compatible guessing game. The response scale ranges from -1 = 
“morally very inappropriate” to 1 = “morally very appropriate”.
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Result 5 The difference in normative relevance betwenn Anti-App and Anti-Vax    
 behavior (Result 4) is greater in  the cost scenario with relatively lower     
stakes as compared to the triage scenario that invoves very high stakes. 

Further observation: Subjects stating not to use the app differ in another dimension as well –their 
normative  judgment of people refusing to get vaccinated is much more favorable. This applies to 
both scenarios studied, the triage decision and the case of passing on costs of medical treatment. 

Regarding risk attitudes, there is no meaningful relation neither to messaging behavior, nor to 
normative expectations. As one would expect, females in our sample tend to be slightly more risk-
averse. They average 5.42  safe choices in the selection task, while males opt for the safe choice in 
4.96 cases out of 10. 
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5 Conclusion 
Social messages can be leveraged as a powerful and effective nudge to promote pro-social behavior. 
We strongly encourage policy-makers to appreciate in future considerations the enormous 
potential of making good examples and role models more visible. Increased observability of pro-
social behavior promises behavioral contagion that in the end contributes to the common good. 
The findings can and should inform communication strategies and information campaign in 
connection tackling public health issues.  

The media holds the power to play an important part as well and could learn from these findings. 
While a lot of coverage during the pandemic has focussed on the deviant behavior of a small 
subsgroup of the population, the considerate and diligent behavior of the overwhelming majority 
for most of the time, day in and day out, received comparatively little attention. 

Re-adjusting that focus and making admirable acts of pro-sociality more visibile will increase  their 
salience. This in turn can help to spark motivation in observers to set higher standards of behavior 
for themselves. This ambition is enormously important in taking on any challenge of enormous 
scale like a global pandemic. It might even initiate a virtuous cycle at times where observing pro-
social behavior turns out to be self-reinforcing. 
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