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Abstract. Data donations promise to unlock the social benefits of personal data. Recently,
contact-tracing apps were developed to collect contact and health data from individuals to
fight the COVID-19 pandemic. Compared with commercial apps, the adoption of contact-
tracing apps involves a unique cost-benefit calculus. The prosocial motives to engage in
data donations, a mix of short- and long-term costs, and the need for continuous, yet
mostly passive, app usage render digital contact tracing a novel information systems adop-
tion setting. Because the effectiveness of contact-tracing apps hinges on widespread adop-
tion and continuous data collection, we use a randomized controlled online experiment to
evaluate the effectiveness of different monetary incentive mechanisms at promoting veri-
fied installations of the German Corona-Warn-App and short- and long-term data dona-
tions. We find that monetary incentives are effective in the short term, with no evidence of
a crowding-out of prosocial motivations: Monetary incentives significantly increase app
installations and short-term data donations, tripling the number of data donors after 14
days compared with a no-compensation treatment. However, the positive stimulus of
monetary incentives vanishes in the long term: After eight months, installers in treatments
with monetary incentives are significantly more likely to have stopped donating data than
intrinsically motivated installers who did not receive monetary incentives, as a conse-
quence of experienced opportunity costs and a lack of perceived benefits. Consequently,
long-term data donation rates are not significantly higher in treatments with monetary
incentives. This suggests that one-time payments are ineffective at promoting long-term
data donations, as the short-term crowding-in of less intrinsically motivated installers is
difficult to sustain when passive app usage limits opportunities for habit formation and
convincing users of contact-tracing benefits. Finally, we present experimental evidence that
empirical analyses based on hypothetical scenarios without verified actions are prone to
overestimating individuals” prosocial behavior in data donation contexts.
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1. Introduction

(Hillebrand et al. 2023). This has been highlighted more
generally by the European Commission’s (2020) Data

Disclosing personal data can not only personally benefit
individuals, but also yield substantial social benefits (e.g.,
Ghose et al. 2020, Rockenbach et al. 2020). Especially in
the health domain, data donations are considered a
promising approach to obtaining individual-level data
and enabling new insights based on artificial intelligence
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Governance Act aimed at promoting data altruism—that
is, “data voluntarily made available by individuals or
companies for the common good” (p. 8).

One example in this context is contact-tracing apps,
which have been launched by governments worldwide
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for individuals to donate contact and health information
in the fight against the COVID-19 pandemic. By contin-
uously recording users’ close physical contacts, these
apps collect “passive data donations” to facilitate the
tracing of infection chains. In the case of an infection,
app users can make “active data donations” by manu-
ally sharing their health status, allowing for targeted iso-
lation and warnings about exposure to contagious
people.' Although contact-tracing apps provide benefits
at any adoption rate, their effectiveness increases expo-
nentially. Hinch et al. (2020) suggest that at least 56% of
a population must use a contact-tracing app to stop the
spread of COVID-19. However, adoption in many coun-
tries has remained rather low, at 10%-30% (Rehse and
Tremohlen 2022).

This produces questions regarding whether and how
additional measures can promote the adoption of digital
contact tracing and data donations. Whereas some
countries have mandated the use of contact-tracing
apps, most countries rely on voluntary adoption by citi-
zens. Notably, such adoption decisions are character-
ized by a unique cost-benefit calculus (Carlsson Hauff
and Nilsson 2023) that involves more than just personal
benefits for the users and one-time adoption costs: in
particular, the social benefits and positive externalities
of digital contact tracing may encourage data donations
by people who engage in prosocial behavior (Rocken-
bach et al. 2020), but also trigger free riding by people
who share the social benefits without contributing
themselves (Riemer et al. 2020). Moreover, a mix of
adoption costs, including transaction costs for installa-
tion (Hillebrand et al. 2023), opportunity costs for usage
(Trang et al. 2020), and (perceived) privacy costs (Chan
and Saqib 2021), may present barriers to widespread
adoption. Hence, to maximize the social benefits from
digital contact tracing, there is a strong normative ratio-
nale to offer individuals additional incentives to pro-
mote voluntary app adoption (de Montjoye et al. 2021).
In particular, monetary incentives may serve as a simple
mechanism for increasing the benefits to individuals
(see also the proposal of a tax bonus for adopters of
contact-tracing apps; Financial Times 2020).

Although monetary incentives have an intuitive eco-
nomic appeal, previous research on prosocial behavior
in related contexts has raised concerns that such extrin-
sic incentives can crowd out intrinsic motivation, ulti-
mately reducing overall contribution (e.g., Mellstrom
and Johannesson 2008). Thus, monetary incentives may
also induce negative effects on app adoption and data
donations (Anderson and Agarwal 2009). Moreover, the
long-term effects of monetary incentives on data dona-
tions have not been analyzed yet. This is of particular
concern because the social value of data donations for
digital contact tracing hinges on individuals’ continuous
and sustained contributions. At the same time, the bene-
fits and some costs of app adoption, such as a shorter

smartphone battery life, may only become clear to users
over a longer period of usage. Theoretically, short-term
monetary incentives could have positive spillover
effects for long-term adoption if a higher initial uptake
induces more users to continue donating data in the
long term because of sampling of app features or user
inertia. This further raises questions about how to struc-
ture the monetary incentive mechanism. In particular, it
is unclear whether incentives should be front-loaded to
maximize uptake or should be paid as an ex post bonus
contingent on individuals” donations to give them a sus-
tained economic incentive. Therefore, to help policy-
makers identify effective measures for promoting the
adoption of contact-tracing apps, it is vital to isolate the
causal effects of incentives on the actual behavior of
individuals.

To this end, we conduct a randomized controlled
online experiment with university students to evaluate
the effectiveness of different incentives at promoting the
installation and usage of the Corona-Warn-App (CWA),
the official German contact-tracing app. The experiment
took place one month after the launch of the CWA,
when a large majority (85%) of Germans already knew
about the app but were skeptical about its impact: while
only every fifth person believed that “through the app,
public life can return to normal,” half of the people in a
survey stated that “the app will not change anything”
(Initiative D21 2020). Only 29% of the survey respon-
dents stated that they were using the CWA. Although
policymakers and health experts considered the CWA
to be much more effective than manual contact tracing
by the local public health authorities, there was no legal
obligation to use the CWA. In this context, we compare
the effectiveness of the following four incentive mecha-
nisms at promoting the adoption of the CWA: (i) no
monetary compensation; (ii) front-loaded payments
contingent on app installation, where subjects receive
immediate monetary compensation for installing the
app; (iii) ex post bonus payments contingent on short-
term data donations, where subjects receive deferred
monetary compensation for installing the app and leav-
ing the contact-tracing feature activated for 14 days; and
(iv) a choice between monetary compensation and
donating the money to charity. In contrast to many pre-
vious studies on contact-tracing apps, we elicit subjects’
verified decisions instead of stated intentions in hypo-
thetical scenarios. Moreover, we investigate the long-
term effects on data donation behavior based on a sur-
prise follow-up study with the same participants eight
months after the initial experiment.

Our results show that monetary incentives are effec-
tive at significantly increasing app installations and
short-term data donations 14 days after installation, up
to tripling the number of data donors compared with
the no-compensation treatment. Giving subjects the
additional choice to donate the money to a charity
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instead of receiving the money for themselves does not
further increase app installations or data donations
beyond outcomes of pure monetary incentives. This sug-
gests that there is no crowding-out of intrinsic motiva-
tions in the short term, despite the social benefits that
subjects in our experiment attribute to the contact-tracing
app. For the alternative payment structures, we find
no significant difference in short-term data donations
between front-loaded and ex post bonus payments.
Whereas front-loaded payments are more effective at
motivating subjects to initially install the app, bonus pay-
ments are more effective at motivating subjects to con-
tinue donating data in the short term once they have
decided to install the app. These two effects are shown to
offset each other, engendering similar effectiveness in
terms of promoting short-term data donations.

However, short-term monetary incentives are found
to be ineffective in significantly increasing data dona-
tions over the long term. This is because adopters in
treatments with monetary compensation are signifi-
cantly more likely to have stopped donating data eight
months after installation than intrinsically motivated
adopters who did not receive monetary compensation.
Hence, the effectiveness of monetary incentives at
“crowding-in” additional installers and data donors in
the short term has important implications on app instal-
lers” willingness to incur the costs of long-term app
adoption and, thus, their propensity to engage in sus-
tained data donation in the long term. In particular,
once the monetary compensation is paid out, installers
motivated by money are more likely to stop donating
data in the long term, as a consequence of experienced
opportunity costs and a lack of perceived benefits, com-
pared with intrinsically motivated installers in the treat-
ment without compensation. This indicates that passive
data donations can be particularly prone to churn of
extrinsically motivated users over longer periods of
usage. Altogether, these findings suggest that although
monetary incentives can serve as an effective policy
instrument to encourage app adoption and data dona-
tions in the short term, one-time payments are insuffi-
cient for long-term promotion. Therefore, composite
and recurrent payment schemes should be considered.

Our research contributes to several strands of
research. First, it adds to the emerging literature on data
donations by analyzing the effectiveness of monetary
incentives in a novel information systems (IS) adoption
setting. In particular, the prosocial motives of indivi-
duals to engage in data donations and the need for
long-term, continuous, and mostly passive app usage
distinguish contact-tracing apps from commercial apps.
We show that monetary incentives can be effective, at
least in the short term, when app installation and
passive data donations incur low transaction costs for
users. Moreover, we demonstrate that an additional
choice for users to forego monetary compensation does

not promote data donations any further, thus providing
empirical evidence against a crowding-out effect. These
findings contribute to the broader literature on prosocial
behavior and suggest that intrinsic motives for the
donation of contact-tracing data can be effectively com-
plemented by extrinsic incentives. This finding diverges
from previous findings for other contexts of prosocial
behavior, such as donations of blood or genetic data,
which may be explained by alternative motives for dif-
ferent types of prosocial behavior. Furthermore, we add
new insights to the IS adoption literature by evaluating
how prosocial app benefits and different costs of
adoption interact over the long term. We show that the
special characteristics of (passive) data donations, espe-
cially the nonnecessity of interacting with an IS and the
special cost-benefit calculus involving social benefits, as
well as a mix of different short-term and long-term
costs, have important ramifications for long-term adop-
tion. In particular, our findings demonstrate that sus-
taining long-term donations of contact-tracing data
among extrinsically motivated installers is particularly
challenging, as the passive usage associated with these
data donations presents only limited opportunities for
habit formation and convincing users of the benefits of
contact tracing. In consequence, opportunity costs asso-
ciated with data donations can outweigh the limited
benefits of app sampling and inertia, especially for users
who exhibited less intrinsic motivation for app adoption
in the first place. Therefore, the short-term crowding-in
of less altruistic installers is unlikely to be sustained in
the long term without additional interventions. Finally,
our study makes a methodological contribution by dem-
onstrating that stated intentions can significantly over-
estimate actual installation decisions in the context of
digital contact tracing. Thus, empirical analyses of
actual behavior, instead of hypothetical decisions, are
especially important if app adoption involves prosocial
behavior that is prone to social desirability bias.

2. Research Background and Hypotheses
This study relates to several literature strands: First,
recent studies investigate user acceptance of digital contact
tracing by analyzing different app specifications (e.g.,
Kaptchuk et al. 2020) and privacy concerns (e.g., Chan
and Saqib 2021). These studies emphasize that the adop-
tion of digital contact tracing is characterized by a
unique cost-benefit calculus (Carlsson Hauff and Nils-
son 2023), as contact tracing can yield both personal and
social benefits, but also involves transaction costs for
installation (Hillebrand et al. 2023), opportunity costs
for usage such as battery draining or disk storage (Trang
et al. 2020), and heterogeneous (perceived) privacy costs
(Chan and Saqib 2021).

Second, because contact-tracing apps can yield sub-
stantial social benefits, they involve prosocial behavior
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(Rehse and Tremohlen 2022)—that is, “activities that
are costly to [individuals] themselves and that primarily
benefit others” (Bénabou and Tirole 2006, p. 1652).
Whereas many health apps (e.g., fitness apps) are
designed to personally benefit users, contact-tracing
apps aim at promoting public-interest goals (Trang et al.
2020). Hence, even if users experience some personal
benefits (such as infection warnings), social benefits are
possibly magnitudes larger, as widespread adoption of
digital contact tracing could avoid large-scale lock-
downs and incapacitated health systems (Ferretti et al.
2020). To achieve these social benefits, app installation
must be followed by uninterrupted (mostly passive)
use, such that contact-tracing data are being donated
continuously (Trang et al. 2020). Relatedly, recent stud-
ies have started to explore individuals’ motives and con-
cerns regarding data donations (e.g., Skatova and
Goulding 2019, Hillebrand et al. 2023), building on
related research on prosocial behavior in digital con-
texts, such as online reviews (e.g., Burtch et al. 2018,
Khern-am-nuai et al. 2018) and volunteer contributions
to online IS (e.g., Qiao et al. 2021). Third, our study also
draws on past research on motivation and incentives for
prosocial behavior. The effectiveness of monetary incen-
tives at fostering prosocial actions has been prominently
studied in the context of blood donations (Lacetera et al.
2013). Although the overall findings are mixed, studies
highlight the risk of crowding-out intrinsic motivation
when providing extrinsic incentives to altruistic donors
(Mellstrom and Johannesson 2008). More closely related,
Anderson and Agarwal (2009) find a crowding-out of
intrinsic motivation for donations of genetic data.

Finally, with respect to the long-term adoption of IS,
previous research has emphasized the importance of
app sampling (Lee and Tan 2013), habit formation
(Limayem et al. 2007), and user inertia (Polites and
Karahanna 2012). However, to our knowledge, these
aspects have not yet been considered in app adoption
settings that involve prosocial motives of users and
mostly passive app usage.

Despite this related work, there remains a research
gap at the intersection of these four research streams on
how to effectively promote prosocial data donations
that feature a unique cost-benefit calculus and that
require continuous and mostly passive app usage. This
study therefore integrates the different theoretical per-
spectives described above to analyze whether one-time
monetary incentives can promote app adoption in the
novel context of contact-tracing data donations.

2.1. Derivation of Hypotheses

Our study focuses on the special cost-benefit calculus of
donating contact-tracing data and the need for continu-
ous, passive donations to achieve the intended social
benefits. We investigate whether and how monetary
compensation can complement prosocial motivations to

promote short-term app adoption (i.e., app installations
and data donations 14 days later) and long-term data
donations (i.e., after eight months), while users face dif-
ferent types of short-term costs (such as transaction
costs for app installation) and long-term costs (such as
opportunity and perceived privacy costs). To derive
hypotheses that can guide our analysis in this unique
context, we draw from a set of theories from the related
strands of literature described above. For the short-term
effects of monetary incentives, we primarily consider
economic theories on goods with social externalities and
on motivational crowding-out (see Hypothesis 1 and
Hypothesis 2). For our investigation of long-term out-
comes, we draw on IS adoption and IS continuance liter-
ature and especially on theories of habit formation, app
sampling, and user inertia (see Hypothesis 4). As our
empirical findings reveal, the interplay between these
different theoretical lenses is particularly relevant to
explain the effects and outcomes of monetary incentives
in the context of data donations. Motivated by recent
calls for research and competing theoretical predictions,
we additionally investigate the relative effectiveness of
alternative payment structures of monetary incentives
(see Hypothesis 3) and test whether stated intentions
align with actual behavior when adoption of an IS pro-
mises significant social benefits, as in the case of contact
tracing (see Hypothesis 5).

2.1.1. Short-Term Effects of Monetary Incentives on
Installations and Data Donations. To investigate the
short-term effects of monetary incentives, we consider
their impact on both app installations and short-term data
donation behavior. In our study, we therefore measure the
installation rate—that is, the share of subjects who newly
install the CWA out of all subjects who had not installed
the app before the experiment—as well as the short-term
data donation rate—that is, the share of subjects who install
the app and continue to donate data for at least two
weeks.” For Hypothesis 1 and Hypothesis 2, we focus on
front-loaded payments that are contingent on subjects’
app installation. For Hypothesis 3, we consider an alterna-
tive payment scheme that offers subjects an ex post bonus
payment in return for their short-term data donations and
compare the relative effectiveness of the two schemes.
Economic theory predicts that without additional
incentives, data donations are likely to be undersup-
plied relative to the social optimum because individuals
are expected to maximize their own utility but do not
internalize positive social externalities (Rockenbach
et al. 2020). In consequence, the effectiveness of digital
contact tracing is threatened by free riding (Riemer et al.
2020), as individuals can enjoy social benefits without
donating data themselves. From a theoretical perspective,
offering individuals additional monetary compensation
for prosocial actions can promote contributions because
this changes the cost-benefit calculus for individuals
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(Rehse and Tremohlen 2022). It is expected that indivi-
duals engage more in a prosocial activity, when a mone-
tary incentive reduces the relative price of that prosocial
activity through a utility increase, everything else being
equal. This positive relative price effect (Meier 2007) has
been demonstrated for more general digital contexts
(Burtch et al. 2018, Qiao et al. 2021), suggesting that mone-
tary incentives can increase the contributions per individ-
ual as well as motivate more people to contribute.
Research on extrinsic incentives in hypothetical digital
health settings (e.g., Stepanovic and Mettler 2020) and on
contact-tracing apps (e.g., Frimpong and Helleringer
2021) has mostly identified positive effects of monetary
incentives on app installations. However, the insights
from these latter studies derive mostly from stated inten-
tions in hypothetical scenarios, which may be prone to
overestimating actual adoption decisions (see also
Hypothesis 5).

We hypothesize that monetary compensation for app
installations also leads to increased short-term data
donations. In particular, we expect that there are people
who would generally be willing to donate their contact-
tracing data, but their intrinsic motivation is not suffi-
cient to overcome the transaction costs for app installa-
tion. If the costs of installation are offset by monetary
compensation, these people can be expected to continue
using the app when data donations are passive and do
not require much effort on the part of the user.* This rea-
soning extends to people who are indifferent about the
app and their social benefits, but who are willing to
install the app in exchange for money, because these
installers would otherwise need to deliberately deacti-
vate or deinstall the CWA, which requires some manual
user effort and thus entails transaction costs. From a the-
oretical perspective, a positive effect on short-term data
donations is therefore supported by user inertia and sta-
tus quo bias (cf. Polites and Karahanna 2012). Moreover,
in the short term, users may not yet notice potential
opportunity costs for donating data (such as a shorter
battery life), which could become apparent only over a
longer time of usage. In the extreme case, users may
even forget about the app and continue to donate data
after installation before experienced opportunity costs
could make them aware of potential downsides. Alto-
gether, we thus hypothesize that a positive effect of
front-loaded payments will persist for data donations in
the short term, even though subjects could simply dein-
stall the app immediately after app installation when
receiving their monetary compensation.

Hypothesis 1 (Monetary Incentives and Short-Term
Behavior). Providing monetary incentives leads to (a) a
higher installation rate and (b) a higher short-term data
donation rate than providing no incentives.

Despite the potential positive effects of monetary
incentives on prosocial activities, there remain concerns

that extrinsic incentives may backfire because they can
undermine intrinsic motives for prosocial behavior
(Meier 2007, Gneezy et al. 2011). In particular, monetary
incentives may lead to a motivational crowding-out effect
(Frey and Jegen 2001) that could dampen or even offset
the hypothesized positive relative price effect. For
example, Anderson and Agarwal (2009) find that mone-
tary incentives diminish subjects” intrinsic motivation to
disclose genetic data to hospitals, although monetary
and nonmonetary incentives yield positive effects when
offered independently.

From a theoretical perspective, a crowding-out of
intrinsic motivation in the context of contact-tracing apps
can arise from people’s desire to preserve a positive self-
image (Rehse and Tremd&hlen 2022), meaning a favorable
assessment of their own conduct through the eyes of an
imagined impartial spectator (Bénabou and Tirole 2006).
This preservation of a positive self-image is more difficult
when individuals perceive monetary compensation as a
substitute to intrinsic motivation (Gneezy et al. 2011). In
particular, people may participate in digital contact trac-
ing because this behavior signals a conformity between
their actions and a positive self-image to themselves.
Monetary incentives may undermine such self-signaling,
depending on the primary motive for the prosocial
behavior (Bénabou and Tirole 2006).

Given that people exhibit different levels of intrinsic
motivation to donate contact-tracing data, we also
expect them to be differently susceptible to a motiva-
tional crowding-out. We therefore test for a crowding-
out effect by analyzing a distinct incentive mechanism
that gives subjects the option to donate the money that
they would receive for app installation to a charity. Fol-
lowing Mellstrom and Johannesson (2008), this mecha-
nism retains intrinsic motivation by offering each
individual subject the choice to forego monetary com-
pensation to preserve a positive self-image, while still
maintaining the extrinsic option for those who prefer
the monetary compensation for themselves. In particu-
lar, a pure monetary incentive could interfere with the
desire of some subjects to preserve a positive self-image,
as it undermines their ability to convincingly assert to
themselves that their data donation is driven by proso-
cial motives. Thus, with the choice mechanism, we can
account for the possible heterogeneity in motivations for
app installation among subjects, while testing for effects
that significantly affect average app adoption. Hence,
this mechanism should more effectively promote app
installation and, as a consequence, short-term data
donations than pure monetary incentives if compensa-
tion does induce a crowding-out effect. This holds even
when the net outcome of the relative price effect and the
crowding-out effect is positive (as in Hypothesis 1).

Hypothesis 2 (Choice Between Monetary Incentives and a
Charitable Donation). Providing a choice between monetary
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incentives and a charitable donation leads to (a) a higher
installation rate and (b) a higher short-term data donation
rate than monetary incentives alone.

Offering monetary incentives raises the question of
when and how such incentives should be paid out to
individuals. In particular, the timing of and the condi-
tion for receiving compensation must be specified. For
Hypothesis 1 and Hypothesis 2, we have considered
front-loaded payments contingent on app installation.
For Hypothesis 3, we additionally consider ex post
bonus payments contingent on short-term data dona-
tions and derive theoretical predictions on the relative
short-term effectiveness of the two payment schemes.

Concerning app installations, front-loaded payments
offer individuals an immediate utility gain from addi-
tional compensation in return for present behavior and
without any requirement on future data donations. In
contrast, with ex post bonus payments, the utility gain
only occurs in the future and is contingent on additional
data donations, while subjects need to already decide in
the present about app installation. Because of the fewer
demands that front-loaded payments impose on sub-
jects, they can be expected to be more effective at pro-
moting app installations. Furthermore, individuals not
only rationally discount future utility gains, but also fre-
quently demonstrate bias toward immediate compensa-
tion and benefits (Frederick et al. 2002). People often
overvalue present benefits while undervaluing future
gains due to present bias and the need for immediate
gratification (e.g., Acquisti 2004). These arguments sup-
port the hypothesis that front-loaded payments should
encourage present behavior and be more effective in
promoting app installations than ex post bonus
payments.

Concerning short-term data donations, however,
front-loaded payments do not offer any sustained eco-
nomic incentive to donate data after app installation.
Nonetheless, behavioral effects, especially inertia due
to status quo bias (Samuelson and Zeckhauser 1988),
together with low transaction costs for engaging in pas-
sive data donations, could lead to the continued activa-
tion of contact-tracing functions, even after app
installation (see also our derivation of Hypothesis 1). In
contrast, ex post bonus payments tie the monetary com-
pensation directly to data donations, providing people
with an incentive to leave the contact-tracing function
continuously activated until compensation is received.
This renders ex post bonus payments a commitment
device (Bryan et al. 2010) that provides individuals with
a sustained economic incentive to change their behavior
(Loewenstein et al. 2007).

Although there are theoretical arguments that sup-
port the effectiveness of front-loaded payments in gen-
erating data donation besides mere app installation, we
conjecture that the sustained incentive provided by ex

post bonus payments can ultimately be more effective
in promoting short-term data donations. However, it
is important to note that, given the competing theoreti-
cal predictions, the relative effectiveness of the two
schemes is a priori unclear. This is emphasized more
generally by Gneezy et al. (2020), who call for more anal-
yses, as “only a small number of empirical studies have
explicitly examined the efficacy of different timing and
structure of incentives, and the evidence they provide is
inconclusive” (p. 530).

Hypothesis 3 (Ex Post Bonus Payments versus Front-
Loaded Payments). Ex post bonus payments contingent on
data donation lead to (a) a lower installation rate but (b) a
higher short-term data donation rate than front-loaded pay-
ments contingent on app installation.

2.1.2. Long-Term Effects of Monetary Incentives on
Data Donations. The social value of digital contact trac-
ing accrues over time and depends on users’ continuous
data donations, suggesting that incentives should ulti-
mately be assessed based on their effectiveness at pro-
moting long-term data donation behavior. In our study,
we therefore measure the long-term data donation rate,
which denotes the share of subjects who install the
app and continue to donate data eight months after the
start of the experiment. Theories on IS adoption offer
contrasting predictions on whether incentives that pro-
mote short-term data donations can achieve this long-
term goal.

On the one hand, habit formation has been identified
as an important factor for long-term IS adoption
(Limayem et al. 2007). However, digital contact tracing
relies mostly on passive app usage that entails minimal
user interaction. Consequently, short-term app adop-
tion may not sufficiently foster the development of a
“capital stock” of behavior (Gneezy et al. 2020), which
could lead to habitual use and impede user attrition.
Furthermore, opportunity costs of using a contact-
tracing app (such as quicker battery draining) may
become more apparent and inconvenient over a longer
time of app usage. Such long-term and continuous costs
may be particularly annoying to users with a lower
intrinsic motivation who installed the app mainly
because of the monetary compensation. Therefore, the
initial crowding-in of additional data donors in the short
term by monetary incentives may have important impli-
cations for the long-term retention of these users
because of the special benefit structure of contact-
tracing apps. In consequence, this could undermine the
long-term effectiveness of monetary incentives for data
donations, especially when benefits from app usage and
data donations remain opaque and intangible to users
after installation due to rare interactions with the app.

On the other hand, inertia from status quo bias may
not only promote short-term data donations after app
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installation (as discussed for Hypothesis 1), but also
lead to continued data donations in the long term. This
is because status quo bias toward “doing nothing or
maintaining one’s current or previous decision” (Samu-
elson and Zeckhauser 1988, p. 7) could carry over to the
long term, if subjects were becoming accustomed to
having the contact-tracing app installed and donating
data over an initial period (such as the 14 days consid-
ered in our experiment). User inertia could be further
reinforced by the small, albeit positive, transaction costs
associated with deinstalling a contact-tracing app. These
transaction costs due to manual effort for deinstallation
could outweigh privacy and opportunity costs associ-
ated with digital contact tracing, also because transac-
tion costs for continuing usage and donating data are
minimal. In addition, people may develop some form of
psychological commitment due to perceived sunk costs
(Kim and Kankanhalli 2009), which have been shown to
promote status quo bias in other IS adoption contexts
(Polites and Karahanna 2012). These arguments suggest
that people will continue donating data in the long term
once they have started doing so.

In principle, an initial data donation period allows
individuals to sample a contact-tracing app (cf. Lee and
Tan 2013). Hence, people can become more familiar
with the app and potentially experience the actual bene-
fits of digital contact tracing (e.g., receiving notification
of exposure to infected people). In traditional IS con-
texts, such sampling strategies are frequently exploited
by “freemium” apps that offer a free version with lim-
ited features or a free trial period to entice users to sign
up for paid (long-term) subscriptions (Koch and Benlian
2017). For consumers, sampling can reduce uncertainty
about the features, benefits, and costs of an app; this
uncertainty may otherwise inhibit adoption. Thus, the
theory on app sampling suggests that incentives can
positively impact long-term data donation rates if they
are effective at promoting data donations in the short
term and if the app can indeed reach the attention of
users to inform them about app benefits and features.

Because user inertia and app sampling suggest that
positive short-term effects of incentives can extend into
the long term, we derive the following hypothesis,
although we acknowledge that the lack of habit forma-
tion and experience of opportunity costs could counter-
vail these positive effects, especially for subjects that
installed the app mainly because of monetary incentives.

Hypothesis 4 (Long-Term Data Donation Behavior). Pro-
viding short-term monetary incentives leads to a higher
long-term data donation rate than providing no incentives.

2.1.3. Stated Intentions and Actual Decisions. Finally,
following calls for more experimental research on
actual behavior (Lowry et al. 2017, Gupta et al. 2018,
Hulland and Houston 2021), we compare subjects’

stated intentions to install a contact-tracing app in a
hypothetical scenario to subjects’ verified installation
decisions. This allows us to test whether stated inten-
tions coincide with actual decisions, which is implicitly
assumed by many studies that investigate adoption of
contact-tracing apps based on hypothetical scenarios.
From a theoretical perspective, this is problematic, as
the social desirability of prosocial app adoption may
lead to significant upward bias in self-reported installa-
tion intentions. In particular, subjects have an incentive
to overreport prosocial behavior that makes them look
good if they do not have to incur the actual costs associ-
ated with such behavior (Kwak et al. 2021).

Although the theoretical rationale for a social
desirability bias is straightforward, Larsen et al. (2020)
find no such bias for survey estimates of the public’s
compliance with COVID-19 regulations. Therefore, the
context-specific significance of a social desirability bias
can only be answered empirically. Furthermore, by test-
ing for a social desirability bias, we can quantify the
potential upward bias, which, in turn, may be used to
recover unbiased estimates from hypothetical analyses.

Hypothesis 5 (Stated Installation Intentions and Actual
Decisions). Installation rates are significantly higher for

measurements of subjects’ stated intentions to install the
contact-tracing app than for measurements of subjects’ ver-
ified, actual installation decisions.

3. Methodology and Data Collection

3.1. Experimental Design

To investigate the causal effects of different incentive
mechanisms on subjects” decision to install the CWA
and to donate contact-tracing data in the short and long
term, we conducted a randomized controlled online
experiment involving the CWA with university stu-
dents about one month after the app’s launch. Adopting
a between-subjects design meant that each subject par-
ticipated in one of the following four treatments with a
distinct incentive mechanism:

e No compensation (NC): Subjects receive neither
monetary compensation nor nonmonetary compensa-
tion for installing the contact-tracing app or donating
data.

o Front-loaded payment contingent on app instal-
lation (FP): Subjects receive immediate monetary com-
pensation (10 EUR) for installing the contact-tracing
app.

o Ex post bonus payment contingent on short-term
data donations (BP): Subjects receive deferred mone-
tary compensation (10 EUR) for installing the contact-
tracing app and leaving exposure logging activated for
at least 12 out of the first 14 days.

e Choice between payment and a charitable dona-
tion for app installation (CH):” Subjects can choose
between an immediate monetary compensation for
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themselves (10 EUR) and a donation to charity (10
EUR) if they install the contact-tracing app. When opt-
ing to donate to charity, subjects can choose between
two charitable organizations (UNICEF and Médecins
Sans Frontiéres) to avoid any confounding effects pro-
duced by subject preferences.

The amount of 10 EUR in treatments FP, BP, and CH
was determined such that subjects could obtain an addi-
tional payoff that was similar to the average participa-
tion fee for laboratory experiments at the university. To
avoid any confusion in the experiment, we were careful
to choose a different amount for the monetary incentive
than for the flat participation fee (see Section 3.2).
Furthermore, this monetary compensation reflected Ger-
many’s minimum hourly wage at that time, so we con-
sider this amount a nontrivial compensation for most
people that remains scalable to nationwide application.®

Treatments were randomized at the session level. Par-
ticipants were fully informed about the experiment’s
procedures, with the exception of two follow-up ques-
tionnaires (see Figure 1 for the experimental protocol
and Online Appendix C.1 for a detailed description),
and received explicit information about their respective
treatment condition and incentive mechanism at the
beginning of the experimental session and again before
their installation decision. Hence, subjects were aware
of their particular treatment condition (as confirmed by
manipulation checks in Online Appendix C.2) but did
not know about other treatment conditions. To ensure
incentive compatibility and truth-telling for all partici-
pants, subjects who had installed the CWA before the
experiment could receive the compensation associated
with the respective treatment but were excluded from
our main analysis in Section 4.

The experimenters verified subjects” installation deci-
sions and data donations: Subjects had to demonstrate
via webcam or authenticated screenshot that they had
installed the CWA on their smartphone and had
activated exposure logging. To verify short-term data
donations, subjects were invited to a follow-up ques-
tionnaire two weeks after the experiment. To investigate

Figure 1. Experimental Protocol

long-term data donations, we invited subjects to a sec-
ond follow-up questionnaire eight months after the
experiment.7

3.2. Sample

Experimental sessions were conducted between July 15
and August 3, 2020, with students of the University of
Passau, who were recruited from the PAULA-Pool via
the ORSEE platform (Greiner 2015). Invitations to the
online experiment did not mention the topic of contact-
tracing apps to avoid self-selection. The first follow-up
took place between July 30 and August 21, 2020, and the
second follow-up took place between March 12 and
March 16, 2021. In total, 376 subjects participated in 27
sessions with approximately 14 subjects per session. Ses-
sions lasted about 65 minutes, and participants earned
an average of 23 EUR, including fixed participation fees
of 12 EUR for the main experiment and 4 EUR for each
follow-up questionnaire. Thus, the minimum payoff
was 12 EUR, and the maximum payoff with monetary
incentives was 30 EUR. After omitting subjects who
failed one or both of the two attention checks during the
experiment (n = 4) and subjects who were not living in
Germany at the time of the experiment (1 = 5), the total
sample size included 367 subjects (see Table 1), of which
173 subjects met the conditions of our main analysis (see
Table 2).®

4. Analysis of Extrinsic Incentives for
App Adoption

Our main analysis focuses on the effectiveness of the dif-
ferent incentive mechanisms at increasing app installa-
tions and data donations among new installers. Thus, we
consider the subsample of 173 subjects (see also Online
Appendix D.2) that had not installed the CWA on their
smartphone prior to the experiment (115t = 169) and
did not have an incompatible smartphone (11,c. = 25).

4.1. Installation Rates
Overall, two-thirds of subjects decided to install the
CWA, but installation rates differ considerably between
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Table 1. Total Sample Descriptives

Mean Female Preinstallations Mean prior Incompatible Participation Participation
Treatment  Subjects age (%) (%) app knowledge  smartphone (%)  follow-up 1 (%)  follow-up 2 (%)
NC 91 22.90 78 32 4.59 11 91 82
FP 91 22.84 73 57 4.62 4 86 86
BP 92 22.63 67 51 4.98 8 91 84
CH 93 22.75 75 44 4.69 4 84 84
Total 367 22.78 73 46 4.72 7 87 84

treatments, as Figure 2 shows. Treatment NC demon-
strates the smallest share of new installations, with all
treatments featuring monetary incentives achieving
higher installation rates, which supports Hypothesis
1(a). In line with Hypothesis 3(a), the installation rate is
higher for treatment FP (front-loaded payments) than
for treatment BP (ex post bonus payments). Negating
Hypothesis 2(a), the additional choice of a charitable
donation in treatment CH does not lead to a higher
installation rate than the pure monetary compensation
offered in treatment FP.

We investigate treatment effects based on linear prob-
ability models with subjects” binary installation deci-
sions as the dependent variable and treatment FP as the
baseline.” Alongside dummy variables for treatment
effects, we include age and gender, as well as subjects’
self-reported internet privacy concerns (Dinev and
Hart 2006) and perceived information sensitivity (Dinev
et al. 2013) as explanatory variables elicited during the
experiment’s questionnaire. Estimated coefficients for
Model (1) in Table 3 confirm the insights from descrip-
tive installation rates. Providing subjects with immedi-
ate monetary compensation (FP) leads to a significantly
higher propensity of app installation than providing no
incentive (—66.2 percentage points (pp) for treatment
NC, p < 0.01) or ex post bonus payments (—20.8 pp for
treatment BP, p < 0.01). Offering an additional option of
a charitable donation does not increase subjects” installa-
tion propensity relative to treatment FP: The coefficient
for treatment CH is negative and not statistically signifi-
cant. Notably, neither demographic variables nor pri-
vacy concerns demonstrate a significant effect on the
installation decision, but subjects that consider the data
collected by the CWA to be more sensitive are signifi-
cantly less likely to install the app (—6.3 pp, p < 0.01).

Result 1 (Installation Rates). (a) Offering a monetary incen-
tive leads to significantly higher installation rates than offering
no incentive (supporting Hypothesis 1(a)). (b) Front-loaded
payments are more effective at promoting installations than ex
post bonus payments (supporting Hypothesis 3(a)). (c) An
additional choice of a charitable donation does not increase
installations relative to pure monetary incentives (rejecting
Hypothesis 2(a)).

4.2. Short-Term Data Donation Rates

Without compensation, the short-term data donation
rate after 14 days amounts to 19% in treatment NC,
meaning that providing subjects with information about
the CWA in the experiment encourages about every
fifth subject to install the app and continue donating
data for at least 14 days. Figure 2 indicates that mone-
tary incentives are effective at improving this outcome,
with short-term data donation rates doubled in treat-
ment FP and nearly tripled in treatment BP. The descrip-
tive results suggest that ex post bonus payments (BP)
are most effective at promoting short-term data dona-
tions, yielding a data donation rate of about 58%. In par-
ticular, ex post bonus payments are most effective at
incentivizing new installers to continue donating data,
whereas, for front-loaded payments, more than half of
the subjects stop donating data within the first 14 days.
The choice of a charitable donation (CH) does not
increase data donations beyond the rate observed for
front-loaded payments.

The effectiveness of monetary compensation at pro-
moting data donations in the short term is confirmed by
the regression analysis (see Table 3, Model (2)) and addi-
tional pairwise tests. Relative to the baseline treatment
FP, the coefficient for treatment NC in Model (2) is nega-
tive (—21.3 pp) and statistically significant (p < 0.05).

Table 2. Sample Descriptives Without Preinstallations and Incompatible Smartphones

Mean prior Participation Participation
Treatment Subjects Mean age Female (%) app knowledge follow-up 1 (%) follow-up 2 (%)
NC 52 22.90 75 4.46 87 80
FP 35 22.74 74 3.86 76 88
BP 38 22.76 66 4.89 86 79
CH 48 22.79 81 4.54 73 78
Total 173 22.81 75 4.46 79 81
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Figure 2. Installation Rates, Short-Term Data Donation Rates, and Long-Term Data Donation Rates
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Moreover, the coefficients of treatments BP and NC
are statistically significant different, according to a
Wald test (y*(1) = 16.005, p < 0.001), confirming a sig-
nificant difference in short-term data donation rates
between the two treatments. Comparing front-loaded
and ex post bonus payments, the coefficient for treat-
ment BP in Model (2) is positive (+17.8 pp), in line
with the descriptive results, but not statistically signif-
icant. We also observe no statistically significant
effects of treatment CH (relative to treatment FP),
demographics, or privacy concerns on short-term data
donations. In contrast, higher information sensitivity
significantly decreases the short-term data donation
rate (—3.8 pp, p <0.1).

Result 2 (Short-Term Data Donation Rates). (a) Offering a
monetary incentive leads to significantly higher short-term
data donation rates than no incentive (supporting Hypothe-
sis 1(b)). (b) In our sample, the short-term data donation
rate is higher for ex post bonus payments than front-loaded
payments, but the difference is not statistically significant
(rejecting Hypothesis 3(b)). (c) An additional choice of a
charitable donation does not increase the short-term data
donation rate relative to pure monetary incentives (reject-
ing Hypothesis 2(b)).

4.3. Long-Term Data Donation Rates
In comparison with initial installations and short-term
data donation rates, long-term data donation rates after

Table 3. Linear Regressions of Subjects’ Installation Decisions, Short-Term Data Donations, and Long-

Term Data Donations

Dependent variable

Installation

Short-term data donation

Long-term data donation

Independent variable

©)

2

(©)

Treatment NC —0.662*** —0.213** —0.029
(0.072) (0.102) (0.086)
Treatment BP —0.208*** 0.178 0.098
(0.079) (0.121) (0.101)
Treatment CH —0.098 —0.091 0.026
(0.064) (0.111) (0.090)
Privacy concerns —0.008 —0.000 0.011
(0.021) (0.024) (0.019)
Information sensitivity —0.063*** —0.038* —0.059***
(0.019) (0.020) (0.018)
Female 0.016 —0.003 0.054
(0.065) (0.089) (0.076)
Age (above 18) 0.010 0.014 —0.003
(0.012) (0.015) (0.013)
Constant 2.126%%* 1.460*** 1.306***
(0.102) (0.164) (0.134)
Observations 173 173 173
R? 0.379 0.112 0.070

Notes. Baseline: Treatment FP. Robust standard errors are in parentheses.

*p < 0.1; *p < 0.05; **p < 0.01.
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eight months diminish considerably, as illustrated by
Figure 2. Although the long-term data donation rate
remains the lowest in treatment NC without compensa-
tion (17%), treatments involving monetary compensa-
tion only reach a rate of about 20% in treatment FP and
29% in treatment BP. This is because in these treatments
with monetary compensation, subjects who have
installed the app are more likely to stop donating data
in the long-term compared with subjects who have
installed the app in treatment NC (x*(1, N = 48) = 5.3,
p = 0.021)." We further investigate this long-term
behavior and its underlying motivations in Section 6.1.

In line with the preceding analysis, we estimate linear
probability models to investigate treatment effects on
long-term data donation rates (see Table 3, Model (3)).
In particular, the estimated coefficient for treatment NC
indicates no statistically significant difference in sub-
jects” long-term data donations when compared with
the treatment FP. Additionally, the largest descriptive
difference in long-term data donation rates between
treatment BP and treatment NC is not statistically signif-
icant, according to a Wald test between the two corre-
sponding regression coefficients (x*(1) = 1917, p =
0.166). Furthermore, there are no significant effects of
demographics or subjects’ privacy concerns, whereas
the negative impact of information sensitivity persists in
the long term (—5.9 pp, p < 0.01).

Result 3 (Long-Term Data Donation Rates). Long-term
data donation rates do not significantly differ between treat-
ments. Thus, short-term monetary incentives are found to
be ineffective at increasing long-term data donations (reject-
ing Hypothesis 4).

5. Comparing Stated Installation
Intentions and Verified Decisions

In an additional experimental treatment, NC-HYP, we
compare subjects’ stated intentions to install the CWA
in a hypothetical scenario to subjects” actual installation
decisions in treatment NC. The subject recruitment and
experimental procedures for treatment NC-HYP were
identical to treatment NC (see Online Appendix C.1),
with the exception that the step “installation and verifi-
cation of installation” was not included in the experi-
mental protocol, and no follow-up questionnaires were
conducted. In total, 94 additional subjects who had not
participated in any of the other treatments participated
in this treatment. Details about the procedures and sam-
ples appear in Online Appendix F.

Figure 3 compares installation rates for treatments
NC and NC-HYP. Two alternative measures for the
installation rate are considered for robustness: (i) the
share of new installers among subjects with a compati-
ble smartphone that had not installed the CWA before
the experiment; and (ii) the share of all installers among
subjects with a compatible smartphone, regardless of

preinstallation status (i.e., preinstallations are treated as
positive installation decisions equal to new installa-
tions).11 For both measures, the installation rate is higher
in treatment NC-HYP. Considering only new installa-
tions, the installation rate in the hypothetical setting of
treatment NC-HYP is more than twice (2.3 times) that
observed in the verified setting of treatment NC. Differ-
ences in installation rates are statistically significant
based on two-sample x? tests (excluding preinstalla-
tions: x*(1, N = 90) = 10.7, p < 0.001 and including
preinstallations: )(2(1, N =169) =179, p < 0.001), as well
as regression analyses controlling for individual charac-
teristics (see Online Appendix F), thus supporting
Hypothesis 5.

Result 4 (Stated Intentions to Install in a Hypothetical
Setting). The installation rate is significantly higher in a
hypothetical setting where subjects state their intention to
install the CWA than when subjects’ installation decisions
are verified (supporting Hypothesis 5).

6. Discussion and Conclusions

6.1. Discussion of Empirical Findings

Our findings demonstrate that monetary incentives can
significantly promote app installations and data dona-
tions in the short term, with ex post bonus payments
most effective in terms of incentivizing people to donate
data after they have installed the app but less effective
than front-loaded payments in terms of generating ini-
tial installations. This suggests a key trade-off in the
design of monetary incentive schemes. Because neither
of the two schemes is found to ultimately outperform
the other, this reinforces calls to combine ex post incen-
tives with immediate benefits (Loewenstein et al. 2007).
However, the positive effect of monetary incentives
vanishes in the long term, with subjects who receive
monetary compensation more likely to stop donating
data. For front-loaded payments, almost four out of five
new installers stop donating data within eight months.
In contrast, in the treatment without compensation,
only two out of five new installers stop donating data
over the same period. As a result, donation rates no lon-
ger differ significantly in the long term between treat-
ments with and without monetary incentives.

The strong decline in long-term data donation rates is
rather surprising because deactivation or deinstallation
of the CWA requires more manual effort from users
than simply keeping the app on their smartphones.
Given past evidence of user inertia in other IS adoption
contexts (Kim and Kankanhalli 2009, Polites and Kara-
hanna 2012), we expected that more of the installations
incentivized by short-term benefits would translate into
long-term (passive) data donations. However, espe-
cially in the treatments with monetary compensation, a
significant number of installers actively decided to deac-
tivate or deinstall the app. In the second follow-up, the
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Figure 3. Installation Rates (Including and Excluding Preinstallations) in Treatments NC and NC-HYP
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most cited reasons for this were the need to keep the
Bluetooth function permanently activated (indicated by
24 subjects) and little or no associated benefit with CWA
usage (20 subjects). This suggests that over the long
term, a significant share of subjects were becoming
aware of and annoyed by the continuous opportunity
costs of using the contact-tracing app, such as a shorter
battery life due to Bluetooth activation. Moreover, the
second reason shows that app sampling (Lee and Tan
2013) can backfire, with several subjects unconvinced of
the app’s benefits after using it. This indicates that
opportunity costs and a lack of perceived benefits can
become more apparent over time, such that they may
eventually exceed inertia and transaction costs for app
deinstallation. Furthermore, contact-tracing apps may
be particularly prone to user attrition because predomi-
nantly passive app usage can limit the formation of user
habits, which may otherwise foster long-term usage
(Limayem et al. 2007).1?

Because monetary incentives promote uptake among
less altruistic and prosocially motivated people, these
installers have, on average, lower levels of intrinsic
motivation compared with subjects who installed the
app even without monetary compensation. This differ-
ence in intrinsic motives is confirmed by an analysis
of self-reported personality characteristics of installers
across treatments. In particular, installers in treatment
NC are, on average, significantly more altruistic
(mean (m) = 5.90) than installers in treatments BP (m =
495, p = 0.013), FP (m = 5.22, p = 0.06), and CH (m =
5.28, p = 0.071), respectively. In summary, subjects who
installed the app in return for monetary compensation
were more likely to deinstall the app as a consequence

of experienced opportunity costs, insufficient benefits,
and/or a lack of habit formation than subjects with
higher intrinsic motivation.

More generally, our complementary survey analysis
indicates that the adoption of contact-tracing apps
involves prosocial behavior (Bonardi et al. 2020), with
subjects who install the CWA identifying social benefits
(m=6.11) as the most important reason and signifi-
cantly more important for their installation decision
than personal benefits (1 = 4.71, p < 0.001)."® This adds
empirical support that data donations represent a prom-
ising approach to encouraging individual contributions
to digital public goods (Hillebrand et al. 2023). Despite
the important role of social benefits for subjects” decision
to engage in data donations, we find no evidence for a
crowding-out of intrinsic motivations when offering
monetary incentives (Anderson and Agarwal 2009,
Rehse and Tremohlen 2022), as the additional choice of
a charitable donation does not increase app installations
or data donations. In fact, only 12% of subjects in treat-
ment CH even chose to donate the monetary compensa-
tion to a charity. Moreover, short- and long-term data
donation rates do not differ significantly between sub-
jects who chose to donate and those who chose mone-
tary compensation for themselves.

Our finding of no short-term crowding-out deviates
from previous studies on data donations (Anderson
and Agarwal 2009). A possible ex post explanation for
these diverging findings is provided by Bénabou and
Tirole (2006), who theorize that a crowding-out effect is
unlikely to occur if individuals” prosocial behavior is
primarily driven by the desire to avoid stigma—that is,
to distinguish themselves from the behavior of social



Downloaded from informs.org by [216.73.216.11] on 05 June 2026, at 03:14 . For personal use only, all rights reserved.

Fast and Schnurr: Data Donations for Digital Contact Tracing

Information Systems Research, 2026, vol. 37, no. 1, pp. 627-642, © 2025 The Author(s) 639

outliers. In contrast, crowding-out is more likely to
occur if prosocial behavior is motivated by the pursuit
of distinction, meaning individuals’ desire to set them-
selves apart from commonplace conduct. Accordingly,
our results suggest that donations of contact tracing
data are driven primarily by the motivation to avoid
stigma,'* whereas donations of genetic data are consid-
ered more exceptional actions.

Finally, as previous studies on user acceptance of
contact-tracing apps have emphasized the role of pri-
vacy attitudes and privacy-related app specifications
(e.g., Trang et al. 2020), it is noteworthy that we find no
significant impact of subjects’ privacy concerns on app
installation and data donation behavior. This may stem
directly from the decentralized, privacy-preserving
architecture of the CWA (Ahmed et al. 2020). Nonethe-
less, perceived information sensitivity (Dinev et al.
2013) has a significant and consistent negative effect on
installation rates and data donations. Thus, our findings
suggest that perceived discomfort of data collection and
disclosure remains a potential barrier for user accep-
tance, even when technical privacy-preserving mea-
sures are implemented.

6.2. Practical Implications

The results of this study yield several important insights
for policymakers regarding the promotion of prosocial
behavior in data-related contexts and IS adoption
during public health emergencies. Monetary compensa-
tion and financial subsidies should generally be consid-
ered additional measures to promote the adoption of
contact-tracing apps and data donations, as they can
promote app installations and short-term data dona-
tions. However, because one-time payments are found
to be ineffective at sustaining data donations in the long
term, compensation should be distributed over time,
with repeated payments contingent on verified data
donations. In this vein, the app design could be adapted
to support extrinsic and intrinsic incentives: for exam-
ple, apps could implement features that anonymously
monitor and verify data donations to confirm that a user
should receive the agreed-upon compensation. Further-
more, the attrition of data donors may be mitigated by
displaying informational messages when users attempt
to deactivate data collection functions or the entire app.
For targeted ads, Schumann et al. (2014) show that reci-
procity appeals can increase user acceptance when per-
sonal data are collected for private benefit. Emphasizing
reciprocity may be even more effective when data are
collected for social benefits.

Our findings further highlight that policymakers
must consider the long-term implications of short-term
monetary incentives on the user base of data donation
apps and their associated behavior. This is particularly
important for digital contact tracing, which requires
continuous and sustained data donations over longer

periods to achieve significant health benefits. A short-
term crowding-in of less intrinsically motivated people
via monetary incentives implies that the installed user
base will be, on average, less willing to incur additional
(intangible) costs of app usage or to engage in additional
downstream prosocial activities (such as active data
donations) than if only people had adopted the app
without monetary incentives. This could have negative
effects on the quantity and quality of donated data in
the long term, creating bigger challenges for monetary
incentives to be effective.

6.3. Theoretical Contributions

Our study makes several theoretical contributions to the
emerging research on data donations and digital contact
tracing by analyzing the effectiveness of monetary
incentives in this novel IS adoption setting. First, our
research contributes to the literature on user acceptance
of digital contact tracing and the literature on prosocial
behavior by evaluating the short- and long-term effects
of monetary incentives in an adoption setting that is
characterized by a unique cost-benefit calculus (Carls-
son Hauff and Nilsson 2023) involving social benefits,
as well as a mix of different short-term and long-term
costs (Trang et al. 2020, Hillebrand et al. 2023). We show
that monetary incentives can be effective, at least in the
short term, when app installation and passive data
donations incur low transaction costs for users. More-
over, we provide evidence against a crowding-out
effect, which suggests that intrinsic motives for the
donation of contact-tracing data can be effectively com-
plemented by extrinsic incentives in the short term. This
finding diverges from previous findings for other con-
texts of prosocial behavior, such as for blood donations or
the donation of genetic data (Anderson and Agarwal
2009), which may be explained ex post by alternative
motives for different types of prosocial behavior (Bénabou
and Tirole 2006).

Furthermore, we add new insights to the IS adoption
literature (Kim and Kankanhalli 2009, Polites and Kara-
hanna 2012) by evaluating how prosocial app benefits
and different costs of adoption interact over the long
term. We show that the special characteristics of (pas-
sive) data donations, especially the nonnecessity of
interacting with an IS and the special cost-benefit
calculus, have important ramifications for long-term
adoption. In particular, our findings demonstrate that
sustaining long-term donations of contact-tracing data
among extrinsically motivated installers is particularly
challenging, as the passive usage associated with these
data donations presents only limited opportunities for
habit formation (Limayem et al. 2007) and convincing
users of the benefits of contact tracing. In consequence,
opportunity costs associated with data donations can
outweigh user inertia (Polites and Karahanna 2012) and
limited benefits of app sampling (Lee and Tan 2013),
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especially for users who exhibited less intrinsic motiva-
tion for app adoption in the first place. In this vein, our
study points to the causes and underlying theories of
why short-term monetary incentives are likely to be
ineffective at promoting long-term data donations with-
out additional interventions. In turn, these theoretical
insights can be leveraged to improve the app design for
promoting data donations in the long term and to better
understand how monetary incentives affect long-term
user behavior and adoption of IS that involve significant
social benefits.

In addition, we contribute to the open empirical ques-
tion of how to optimally structure monetary incentives to
promote a change in continuous behavior (Gneezy et al.
2020). By considering two alternative payment schemes,
we demonstrate that both front-loaded payments and ex
post bonus payments can significantly increase prosocial
data donations in the short term. In this vein, we show
that a positive stimulus of data donations can be achieved
in the short term through alternative mechanisms with
similar effectiveness, which suggests that both mechanisms
can be combined to maximize the effect. In particular, we
show that front-loaded payments can offset initial transac-
tion costs for app installation and promote data donations
in the short term, as long as experienced opportunity costs
are low. This further suggests that present bias (Frederick
et al. 2002) can be exploited to promote data donations. In
contrast, ex post bonus payments are shown to achieve a
positive effect through their role as commitment devices
(Bryan et al. 2010), even though they impose more de-
mands on users to receive their monetary compensation.

Finally, our findings show that stated intentions can
significantly overestimate actual installation decisions
in the context of digital contact tracing by a factor of
1.5-2.3 (see Figure 3). This implies that empirical analy-
ses of actual behavior complementing hypothetical sce-
narios (see also Lowry et al. 2017, Gupta et al. 2018, and
Hulland and Houston 2021) are especially important if
app adoption contexts involve prosocial behavior that is
prone to social desirability bias.

6.4. Limitations and Future Research

Our findings are based on a student sample that may
not be representative of the overall population, limiting
generalizability. First, students are younger than the
average person and, therefore, less susceptible to seri-
ous health effects from COVID-19. Second, students
may be more likely to be enticed by monetary incentives
and more willing to donate to charity than the general
public. In general, we would expect the former to possi-
bly induce a downward bias and the latter to produce
an upward bias. Furthermore, the share of preinstalla-
tions in our study was higher than for the general public
at this time. Hence, future work may corroborate
the robustness of our findings, especially in samples
with older (representative) demographics. Nonetheless,

given that our student sample represents a significant
demographic group within the overall population, we
expect the qualitative effects to also appear in a broader
sample. In particular, the decline in long-term data
donations is so significant that we expect the corre-
sponding effects to translate to more representative
samples. Moreover, young adults represent a particu-
larly relevant group in the context of digital contact trac-
ing of COVID-19 infections: although especially socially
active and highly mobile, they were last in line to receive
vaccinations. Finally, the student sample allowed us to
achieve high response rates for our follow-up question-
naires (87% and 84%), which were crucial for measuring
short- and long-term data donations. In addition, we
avoided preselection of subjects at online crowdwork-
ing platforms or recruiting services, which might have
excluded people with strong privacy concerns.

Given the limited number of subjects who opted for
a charitable donation in treatment CH, we cannot
completely rule out the possibility of crowding-out
effects in other populations. However, the low number
of charitable donations can also support the finding of
no crowding-out, particularly when the primary motive
for donating data is the avoidance of stigma. More spe-
cifically, our study design precludes ruling out the pos-
sibility of a crowding-out of very early adopters with
strong intrinsic motivation that had installed the CWA
before our experiment, although we did attempt to min-
imize this bias by running the study shortly after the
app’s launch. However, additional empirical analyses
show that early adopters were at least not demotivated
by receiving monetary compensation ex post. Most
importantly, long-term data donation rates for subjects
with a preinstallation do not differ between treatments
where they received monetary compensation and treat-
ments where they could donate to charity or did not
receive compensation. Finally, we did not investigate
whether participants used the CWA to make active data
donations, such as sharing COVID-19 test results. Thus,
future research may explore the effects of incentives,
nudges, and app design specifications on individuals’
decisions to engage in active data donations.
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Endnotes

' See Online Appendix B for a discussion of the distinction and rela-
tionship between active and passive data donations. This study
focuses on passive donations of contact-tracing data.

2 Gee Online Appendix A for a detailed literature overview.

3 Short-term  (and long-term) data donations required that the
exposure-logging function of the CWA must have been activated
for at least 12 of the previous 14 days. See Online Appendix C for
details and photos of the verification procedure. In treatment FP,
subjects had to initially activate the function during installation to
receive the monetary incentive.

* For the CWA, donation of contact-tracing data required only the
activation of the exposure logging function and the Bluetooth inter-
face but no further interaction with the app. See Online Appendix B
for more information on the CWA.

5 Considering a charitable donation as an additional option allows
us to directly test for a potential crowding-out effect (see derivation
of Hypothesis 2). The same approach has been used in previous
empirical studies (Mellstrom and Johannesson 2008) and has been
highlighted in theoretical analyses of the crowding-out effect
(Bénabou and Tirole 2006). We do not consider a distinct treatment
with a sole charitable donation because that analysis would surpass
the scope of our study, which primarily focuses on the effectiveness
of monetary compensation mechanisms.

% The amount is also within the range of incentives in related stud-
ies on the adoption of contact-tracing apps with 1, 2, and 5 EUR
offered in Munzert et al. (2021) and 10, 50, and 100 EUR offered in
Frimpong and Helleringer (2021).

7 In Online Appendix E.7, we describe how we deal with no-shows
(i.e., subjects who installed the CWA for the first time in the experi-
ment but did not participate in a follow-up component) and pro-
vide additional analyses for robustness.

8 Pairwise tests in Online Appendix D indicate no significant differ-
ences across treatments between shares of preinstallations, prior app
knowledge, incompatible smartphones, and participation in both
follow-ups, with the exception of a significantly lower share of prein-
stallations in treatment NC. Although an unbalanced share of preinstal-
lations could bias treatment effects, in Online Appendix D, we argue
that our findings are robust, even if one accounts for this specific bias.

91In Online Appendix E.2, we discuss our choice of linear regres-
sions and conduct binomial logistic regressions to corroborate
robustness. In Online Appendices E.4 and E.5, we consider alterna-
tive model specifications that account for prior app knowledge,
failed manipulation checks, and an alternative baseline. All our
main findings hold qualitatively, with effects remaining similar in
size. Online Appendix E.6 reports pairwise tests of treatment differ-
ences for all evaluation measures.

10 Note also that for treatments with a monetary incentive, the attrition
rate from short-term to long-term donors was lowest in treatment CH.
This may be indicative of a higher prosocial motivation among short-
term data donors in treatment CH as a consequence of the choice
mechanism. We further investigate the relationship between short-term
and long-term data donation more generally in Online Appendix E.3.

" By testing for differences based on both measures, we verify that
our results are robust when considering preinstallations, which dif-
fer in terms of relative share between the two treatments.

12 This is supported by subjects’ self-reported usage intensity that we

elicited in the second follow-up questionnaire, according to which
84% of long-term data donors open the app at least once a week.

13 The importance of motives for app installation, as well as altruism
scores, were measured by using seven-point Likert scales. Subjects’
mean importance ratings of installation motives are summarized in
Table C2 in Online Appendix C.4.

' This is supported by responses that individual subjects gave to
an open-ended questionnaire item, which revealed, for example,
that subjects decided to install the CWA because they considered it
the “duty of every informed citizen.”
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