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Abstract

In the digital age, privacy in economic activities is increasingly
threatened. In considering policies to address this threat, it is useful
to gauge what value, if any, people attach to privacy in their eco-
nomic activities: specifically, reputational concerns related to dis-
honest behavior. We assess individuals’ willingness to pay to avoid
scrutiny of their potentially dishonest behavior in a simple coin flip-
ping task, conducted in Japan, China, and the United States. Our
findings reveal that people’s willingness to pay to “avoid the spot-
light” is positive and economically sizable across all three countries
and is largest in Japan.
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1 Introduction

In our increasingly digital world, the ability to maintain privacy in eco-
nomic matters is under significant threat (Acquisti et al., 2015, 2016).
The majority of financial transactions, including those conducted using
debit and credit cards, online banking, and mobile payment platforms, are
now conducted electronically. These methods are all easily surveilled, with
transaction records accessible through court orders in some jurisdictions,
or directly monitored by governments in other settings. Consequently, such
transactions often lack any privacy protections. The rise of cryptocurren-
cies partially reflects a pursuit of transactional privacy and independence
from the volatility of sovereign currencies (Herskind et al., 2020). In re-
sponse, several central banks, initially China, are developing central bank
digital currencies (CBDCs) to sustain fiat currency demand and thus en-
able or preserve various monetary policies. However, CBDC transactions
that are linked to electronic ledgers will inevitably lead to a further erosion
of privacy (Ahnert et al., 2022; Wang, 2023).

There is a large literature on internet privacy that addresses topics such
as the provision of personal information during online purchases (Beresford
et al., 2012; Jentzsch et al., 2012; Preibusch et al., 2013; Tsai et al., 2011),
and methods to hide various types of information such as browsing history,
contact information, location, and text on smartphone apps (Savage and
Waldman, 2015; Skatova et al., 2023). An existing international comparison
across the United States, Germany, and several Latin American countries
shows that Germans value these privacy concerns more than people in other
countries (Prince and Wallsten, 2022).

While such concerns about controlling the disclosure of personal in-



formation are certainly important, they are not the specific focus of our
study. Instead, we are interested in privacy surrounding economic transac-
tions — specifically, the desire for economic activities to be untraceable, as
is possible with cash transactions.

There can be several rationales for seeking privacy or anonymity in
economic transactions. First, privacy can be seen as a form of agency, or
self-determination, allowing individuals to control the disclosure of personal
information according to their own preferences rather than due to external
pressure. This control can be critical in economic environments where
personal data is both a valuable asset and a protected commodity.

Second, privacy may be desired to mitigate the social stigma associated
with certain legal but sensitive activities, such as mental health consulta-
tions or bankruptcy proceedings. Although legal, these activities can carry
a stigma that adversely affects a person’s social standing, and thus their
economic opportunities.

Third, and most germane to this study, privacy can also shield illicit or
fraudulent behavior. The anonymity enabled by certain economic mech-
anisms may protect individuals from reputational damage or legal conse-
quences if such activities were exposed.

These mized motives present a paradox wherein privacy safeguards le-
gitimate desires for anonymity and autonomy while at the same time facil-
itating potential illegal activity or misconduct.

Our approach to understanding the value of privacy in economic trans-
actions is to elicit individuals’ willingness to pay (WTP) to avoid being

observed in reporting on economic activities.! Considering the mixed mo-

'While the well-known willingness-to-pay and willingness-to-accept gap (see, e.g.,
Plott and Zeiler, 2005, for a review) is also found in the valuation of privacy (Acquisti



tives that people may have for demanding privacy, we elicit the WTP for
privacy in a setting where misconduct is possible. In contrast to most re-
search exploring the value of privacy (Prince and Wallsten, 2022; Savage
and Waldman, 2015; Skatova et al., 2023; Tsai et al., 2011), we elicit peo-
ple’s WTP for privacy in an incentive-compatible manner. Indeed, Ben-
ndorf and Normann (2018) show a large “hypothetical bias” in people’s
willingness to disclose their personal information: namely, while five of six
respondents in a non-incentivized survey refused to disclose their personal
information, only one of six participants did the same in an incentivized
experiment. Our incentivized experiment does not suffer from a similar
bias.

Our findings have important implications for understanding people be-
ing accepting of or reluctant about the adoption of media of exchange or
institutions that forego privacy rights. Specifically, we ask three questions.
(1) How much are individuals willing to pay for privacy in economic trans-
actions? (2) Does behavior differ if individuals do not have a private option
or cannot pay for privacy? (3) Does the value of privacy differ across coun-
tries? If so, what are the correlates of those differences?

Using the truth-telling task pioneered by Fischbacher and Follmi-Heusi
(2013), our experimental design directly reveals how much value people
place on privacy, or the unobservability of their economic activities in order
to engage in lying or other forms of immoral behavior, in an incentive-
compatible manner. Specifically, in our main experiment, subjects flip a
fair coin 10 times and report the number of heads and tails. For each

heads that a subject reports, they receive 100 points. Thus, by reporting

et al., 2013), we are not interested in this particular behavioral aspect in this current
paper.



10 heads, they earn the maximum of 1000 points. There is no explicit
penalty for misreporting.?

For this task, subjects can choose between using a fair coin provided on
our experimental software platform (i.e., a virtual coin) for free or using
their own coin by paying a fee. The main difference between the two
options is whether or not the consistency (or gap) between the realized
and reported outcomes of the coin flips can be verified. Such a verification
can be done if the virtual coin is used, but not if participants’ own coin is
used.

We elicit subjects’ WTP to use their own coin instead of the virtual coin
using the Becker-DeGroot-Marschak (BDM) mechanism (Becker et al.,
1964). To the best of our knowledge, our study is the first to elicit and
compare the WTP for privacy in economic transactions across countries —
specifically, China, Japan, and the United States — in a setting where there
is some potential monetary benefit for dishonest behavior.?

Our findings reveal that people’s WTP to use their own coin in order to

“avoid the spotlight” is positive and economically sizable; on average, it is

2There is a large experimental literature on lying that explores behavior in tasks
like coin-flipping and dice-rolling, where participants often misreport outcomes to their
advantage, especially under conditions of anonymity (Fries et al., 2021; Gneezy et al.,
2018). However, the extent of dishonesty appears to be limited by concerns over self-
image and social perception. Géchter and Schulz (2016) found that in countries with
prevalent rule violations, participants were more likely to report favorable outcomes.
For a comprehensive review of this literature, see the meta-analysis by Abeler et al.
(2019).

3While China (Shanghai) is included in the larger scale cross-society study of Gichter
and Schulz (2016), Japan and the United States are not. In terms of the prevalence
of violation of rule index (for 2003) constructed by Géachter and Schulz (2016), China,
Japan, and the United States score 0.23, —2.25, and —2.78, respectively. Thus, according
to their results, the reported number of heads in our study should be highest in China,
followed by Japan, and then the United States among these three countries. However,
our focus and main outcome variable — the WTP to use one’s own coin instead of the
virtual coin — is different from the focus of Géchter and Schulz (2016), and it is not
clear whether we would obtain a similar ordering among the three countries in terms of
elicited WTP.



more than 30% of the expected monetary gain from lying across the three
countries and is largest in Japan where, on average, it is more than 40%
of such a gain. The observed high values placed on privacy in economic
transactions suggest the need for a proper balance between fraud prevention

and ensuring privacy in our increasingly digital economy.

2 Experimental Design

In our experiment, as in Cohn et al. (2014), participants flip a fair coin 10
times and report the count of heads and tails, which together must add up
to 10. Participants earn 100 points for each heads reported. Thus, a report
of 10 heads yields the maximum payoff of 1,000 points. At the conclusion of
the experiment, these points are converted into local currency using a pre-
specified exchange rate that adjusts for purchasing power differences across
countries, ensuring that all participants face roughly equivalent monetary
incentives. Specifically, 100 points equated to 100 JPY in Japan, 1.00 USD
in the United States, and 4 RMB in China.

There is no explicit penalty for misreporting the number of heads and
tails in any treatment of our study. Therefore, the predicted, profit-maximizing
behavior by homo economicus participants is to always report 10 heads. A
meta-study of such truth-telling experiments by Abeler et al. (2019), how-
ever, shows that most participants do not lie to such an extreme degree;
rather, they partially over-report the number of heads relative to expected
numbers. What we add to this task is a willingness to pay elicitation to
use one’s own coin, along with some further treatments.

Specifically, in our main treatment (CHOICE), subjects can complete



the task of flipping a coin 10 times using a virtual coin provided on our
experimental software platform at no cost. Alternatively, they can choose
to use their own coin to complete the 10 coin flips, but only if they pay a
fee. Subjects are told that if they use the virtual coin, the experimenters
can check the realized outcomes of the virtual coin flip later. By contrast,
if they use their own coin, it is not possible for the experimenter to observe
the outcome of those coin flips. Subjects are also told that regardless of the
coin they use, the experimenters rely only on their own self-report of the
outcome of the coin flip — the number of heads and tails that they report
to the experimenter — to determine their payment.

Prior to the coin flip task, we use the BDM mechanism to elicit subjects’
WTP for the right to use their own coin to complete the coin flip task. As
noted, there is no cost to using the virtual coin. Specifically, subjects
submit their WT P in 10-point increments, {0, 10,20, ...,490,500}. Note
that the upper bound of 500 points in the WTP elicitation is the expected
gain (in points) from using one’s own coin and reporting 10 as the number
of heads. Once participants submit their WT P!, the computer randomly
draws a price (in points) p' € {10,20,...,490,500} for each participant.
If p° < WTP?, the subject i pays p’ (out of their experimental earnings)
and uses his or her own coin, otherwise, the virtual coin is used at no cost.
Subjects who do not want to use their own coin could simply state that
their WTP was zero, thereby ensuring that they would use the virtual coin,

and this possibility was carefully explained to them.* Given that using the

4One may be concerned about our use of the BDM method because it is known to be
confusing for participants (Cason and Plott, 2014), especially when payoffs are presented
in points rather than in local currency. To facilitate participants’ understanding of the
BDM mechanism, we have instructed participants to methodically consider their WTP.
Specifically, we suggest that they consider whether they are willing to pay 10 points to
use their own coin instead of the virtual coin. If the answer is no, they should submit



virtual coin is free, that payoffs are determined solely by participants’ self-
reported number of heads, and that there is no penalty for misreporting, a
purely rational economic agent (i.e., homo economicus) who had no social
image or privacy concerns would maximize her payoff by reporting 10 heads
and expressing a WTP of zero, thereby always using the virtual coin.

We thus interpret the elicited WTP as reflecting participants’ privacy
concerns regarding the use of the virtual coin versus their own. To formal-
ize this logic, we adopt the framework proposed by Abeler et al. (2019),
which identifies three determinants of reporting behavior in experiments of
this type: (1) material gain, (2) self-image concerns, and (3) social-image
concerns. In our study, we refer to social-image concern as the privacy
concern. Following this framework, the utility of reporting the number of

heads, H, when the actual realization is R, u’'(H|R), can be written as

u'(H|R) = n'(H) — ¢/(H — R) —4'(H — R) if using the virtual coin,

u'(H|R) = 7'(H) — ¢'(H — R) if using one’s own coin.

Here, 7'(H) is the monetary gain, ¢/(H — R) is the cost associated with

self-image concerns, and *(H — R) is the privacy concern of reporting H

zero. If the answer is yes, they should next consider whether they are willing to pay
20 points to use their own coin instead of the virtual coin. If the answer is no, they
should submit 10. If the answer is yes, they proceed to considering 30 points, and
so on. We instructed subjects to repeat this exercise until their answer was no. We
also had two questions in our comprehension quiz to check their understanding of the
BDM mechanism. As for the possibility of additional confusion due to the use of points
instead of the local currency, in our pilot sessions in Japan, we used local currency.
In those sessions, each heads accounted for 100 JPY instead of 100 points, and in the
BDM procedure, participants were asked to submit their WTP in increments of 10
JPY. The distribution of WTPs in the pilot sessions is not significantly different from
the one we report below using points. The results of the pilot sessions are available
upon request. The reason for using points in the experiment reported in this paper is
to enable international comparisons: that is, to homogenize the instructions in points
and adjust the exchange rate to the local currency based on purchasing power parity.



heads when the actual realized number of heads was R. Intuitively, the first
order derivatives of ¢(H — R) and 7/(H — R) should be non-negative: that
is, the cost of social image concerns and privacy concerns should be greater
when the participant deviates from honest reporting to a larger degree.’

When choosing their WTP to use their own coin instead of using the
virtual coin for free, each subject ¢ would compare the expected maximized
utility of using the virtual coin with that of using his or her own coin.
Therefore, the submitted WTP should be equivalent to the difference be-
tween the monetary value of the two maximized expected utilities, and
that is primarily driven by the cost associated with privacy concerns in us-
ing the virtual coin, unless the self-image concern dominates all the other
considerations.®

In addition to the CHOICE treatment, we also design two control treat-
ments, VIRTUAL and OWN, where subjects are not given a choice regard-
ing the type of coin they can use. In the VIRTUAL treatment, subjects
must use the virtual coin. In the OWN treatment, they must use their own
coin. In these two treatments, therefore, there is no elicitation of WTP to

use their own coin instead of the virtual coin, as there is no choice of the

SGrossman (2015) also studies how self-image and social image motives may lead to
different actions and outcomes in behavioral games. Specifically, he varies the possibility
that the dictator’s choice is implemented in a dictator game. He suggests that when
outcomes are publicly visible, individuals primarily motivated by social image will not
alter their contributions. In contrast, those driven by self-image are likely to increase
their contributions as the probability that the dictator’s decision will be implemented
rises.

6In addition to social image concerns, a participant may also submit a positive WTP
for using their own coin because of the illusion of control (Langer, 1975). Another possi-
bility is that participants submit a positive WTP value because they do not believe the
virtual coin is a fair coin, even though the coin is in fact fair, and we inform subjects of
this fact in the instructions. Although we cannot eliminate this possibility for submit-
ting a positive WTP, the fact that we have conducted our experiment in experimental
laboratories where no deception is the rule and participants are aware of this rule should
reduce the impact of such a consideration.



type of coin that will be used. Still, as in the CHOICE treatment, subjects
in these two control treatments report the number of heads and tails and
are paid solely on the basis of their own reports.

The literature (see, e.g., Abeler et al., 2019; Fries et al., 2021; Gneezy
et al., 2018) suggests that participants tend to lie more in more anony-
mous situations. Garcia-Gallego et al. (2020) also find that people behave
differently in the corruption game when they are observed by an audience
compared to when there is no audience. In our experiment, this suggests
that participants report a larger number of heads in OWN than in VIR-
TUAL due to their social-image concerns. While verification of this hy-
pothesis using our control treatments is interesting (see Appendix B for
the result of such comparisons), our main purpose in introducing these two
control treatments is to explore whether and how offering subjects a choice
between a virtual coin and their own coin, with the latter carrying a fee,
affects their reporting behavior relative to the control cases, where there is
no choice of which coin to use.

Note that in the CHOICE treatment, where participants can pay to use
their own coin, two potential effects could increase the reported number
of heads from using their own coin as compared to the OWN treatment,
where participants use their own coin for free. These effects are “sorting”
(Erkal et al., 2011; Lazear et al., 2012; Grossman and van der Weele, 2017;
Stitber, 2020) and “licensing.” Regarding sorting, the higher the WTP
submitted by a participant in CHOICE, the higher the chance of using
her own coin. Thus, those with a higher willingness to use their own coin
and misreport are more likely to be sorted into using their own coin in the

CHOICE treatment than those assigned to the OWN treatment. Regarding



licensing, the fact that participants have paid a price to use their own coin
in CHOICE may have justified their reporting a higher number of heads
in the CHOICE treatment relative to the OWN treatment, where they do
not pay anything to use their own coin.

When the virtual coin is used in the CHOICE treatment, the effect of
having had the option to pay to use one’s own coin on reporting behavior
is less clear. By contrast with the case where one has paid to use one’s own
coin, there is no licensing effect as the virtual coin can be used for free.
However, when it comes to sorting, there can be two types of participants
who submit a low WTP and sort themselves into use of the virtual coin
in the CHOICE treatment: those with lower privacy concerns (who may
still misreport using the virtual coin) and those with very high self-image
concerns relative to the privacy concerns, who do not misreport regardless
of the coin used. While the former type increases the reported number of
heads from use of the virtual coin in the CHOICE treatment relative to the
VIRTUAL treatment, the latter type reduces it. Thus, the overall sorting
effect depends on the composition of these two types among all participants
and the strength of these two sorting forces.

In all treatments, participants reported the number of heads and tails
in each of the 10 trials and then completed a questionnaire. Besides provid-
ing details about their age and gender, they answered questions concerning
ethical behavior and the government’s authority to monitor economic ac-
tivities (see Appendix A). The English instructions were translated into
Japanese and Chinese by our research assistants. We then asked different

people to translate the instructions back into English to ensure consistency

10



of meaning.”

2.1 Implementation

The experiment was conducted online between October and December 2023
in Osaka (Japan), Irvine, California (United States), and Wuhan (China).®
A total of 360 students from local universities (120 in each country) par-
ticipated. In each location, we used Zoom software to coordinate activity.
Subjects arrived via the Zoom waiting room. One by one, we privately wel-
comed them and checked (via video) that they had brought their own coin
to the study as they had been instructed to do (except for the treatment
with only a virtual coin). They were then given a numerical ID to be used
during the experiment to maintain their anonymity. Once these tasks were
completed, they were sent back to the waiting room, where they waited
until the start of the experiment.

Once all subjects had been individually welcomed, they were brought
back to the main room of Zoom, where the experimenter gave general in-
structions and sent each subject a link to the experimental platform. After
clicking on the link, subjects read through the instructions for the experi-
ment online at their own pace and then completed a comprehension quiz.
Once they had answered all the quiz questions correctly, the experiment
started. In the CHOICE treatment with a WTP elicitation, participants
first underwent two practice rounds to learn how to submit their WTP and
its impact on the type of coin — own or virtual — they would use. One

practice round featured a high price realization and the other a low price

"The English instructions are available in the online supplementary material; the
Chinese and Japanese translations are available upon request.
8The experiment was programmed using oTree (Chen et al., 2016).
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realization. Note that these practice rounds did not involve flipping a coin.
Participants submitted their WTP and received feedback about the chosen
price and whether they would have used their own coin or the virtual coin
if these were not practice rounds.” During the experiment, subjects had
their cameras and microphones turned off.

The experiment lasted about 25 minutes on average, including the post-
experimental questionnaire. Subjects, on average, earned 13.30 USD, 1130
JPY, and 50 RMB, including 7 USD, 500 JPY, and 20 RMB show-up fees

in Irvine, Osaka, and Wuhan, respectively.!?

3 Results

3.1 Descriptive statistics

The descriptive statistics regarding participants’ characteristics in each lo-
cation and treatment are reported in Table 1, as are p-values from the
Kruskal-Wallis (KW) test for differences across the three locations.

There are some notable differences in participants’ characteristics across
the three locations. There were significantly fewer female participants in
Osaka than in Wuhan and Irvine, especially in the OWN and VIRTUAL
treatments. Participants in Irvine were significantly more willing to take
risks than those in Osaka and Wuhan. Those in Wuhan were more ac-
cepting of unethical behaviors and of the government’s right to monitor

people than those in Osaka and Irvine. We will, therefore, control for these

9We introduced these practice rounds, in addition to questions about WTP and
payoffs in the comprehension quiz, to ensure that subjects adequately understood the
BDM procedure, which can be confusing (see, e.g., Cason and Plott, 2014).

10While performance-based payments were equalized based on purchasing power par-
ity, we respected the standard show-up fees used in each location so as to attract par-
ticipants who normally participate in experiments conducted in each location.
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Figure 1: Cumulative distributions of willingness to pay to use own coin in
Osaka (red dashed), Irvine (cyan dots), and Wuhan (long gray dash).

individual characteristics in our analyses below.

3.2 Willingness to pay to use own coin

We begin with the main variable of interest: subjects” WTP to use their
own coin instead of the virtual coin. We then present the reporting behavior
of participants conditional on the coin they actually used.

Figure 1 shows cumulative distribution functions (CDFs) of subjects’
WTP to use their own coin instead of using the virtual coin for free in
Osaka (red dash), Irvine (cyan dots), and Wuhan (long gray dash). Below
these CDF's is a table reporting the mean and standard deviation (std.
dev.) of the WTP in each location.

We see that the mean (std. dev.) WTP in Osaka is 225.56 points
(150.48), which is more than 40% of the expected gain (500) from misre-

porting. This is marginally significantly higher than the WTP in Irvine:

14



Table 2: Willingness to pay (WTP) to use own coin: Results of ordinary
least square regressions.

(1) (2) (3) (4) (5)
Wuhan —65.722%F  _67.102%% —67.290%% —58.945%* _58.320%*
(25.56) (27.22) (26.74) (26.73) (26.09)
Irvine —48.556*  —65.151%*%  —61.368%*  —43.901* = —37.457
(25.56) (26.05) (25.64) (26.41) (25.86)
Female —21.482 —12.568 —19.416 —9.156
(20.54) (20.46) (20.09) (19.89)
Age —0.774 —0.164 0.183 0.970
(3.62) (3.56) (3.55) (3.47)
Risk 20.230%F*  20.412%F*  16.569%**  16.400%**
(4.41) (4.33) (4.48) (4.37)
Ethics —4.511 —1.954 —6.408 —3.719
(6.84) (6.78) (6.71) (6.61)
Gov. right 15.634 17.117 16.638 18.412
(16.13) (15.86) (15.77) (15.40)
No. truthful —5.048*** —5.691***
(1.89) (1.85)
No. WTP>0 5.820%%*k  .4]7H%k
(1.93) (1.89)
Constant 225.556***  160.747 162.034 76.945 69.801
(17.85) (110.49) (108.58) (111.48) (108.83)
Adjusted R? 0.028 0.132 0.162 0.171 0.210
N 183 180 180 180 180
P-value® 0.5078 0.9469 0.8372 0.6033 0.4615

* p<0.10, ** p<0.05, *** p<0.01
a: p-values for testing Hy: Wuhan = Irvine (Wald test).

mean (std. dev.) 177.0 points (146.20), p=0.0538, Mann-Whitney (MW)
test. It is significantly higher than in Wuhan: mean (std. dev.) 159.83
points (126.81), p=0.0148, MW. WTPs are not significantly different be-
tween Irvine and Wuhan (p=0.7766, MW).

Table 2 reports the results of ordinary least squares (OLS) regressions of
WTP on location dummies and on individual characteristics and subjects’
answers to our questions. The results largely confirm the non-parametric
tests. Compared with Osaka (the baseline), the WTP is significantly lower,

at the 5% level, in Wuhan and Irvine after controlling for demographics, risk
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preferences, ethical considerations, and participants’ views regarding the
government’s rights in column (2). In column (3), in addition to these, we
control for the belief about how many of 20 randomly selected participants
truthfully report the outcome of their coin flips. In column (4), instead of
beliefs about others’ truthful reporting, we control for the belief about how
many of 20 randomly selected participants submit a strictly positive WTP
to use their own coin. In column (5), we control for both of the beliefs
in columns (3) and (4). While the estimated coefficient on the Wuhan
dummy remains significantly negative at the 5% level in all specifications,
the Irvine dummy becomes only marginally significant in column (4) and
loses significance in column (5). In all of these specifications, there is no
significant difference in WTP between Wuhan and Irvine (see the bottom
row of Table 2).

Among the individual characteristics controlled for in column (2) — de-
mographics, risk preferences, views on ethics, and views about the govern-
ment’s rights — only the self-reported willingness to take risks is statistically
significant. Specifically, a higher willingness to take risks is associated with
a higher WTP to use one’s own coin. This positive and significant coeffi-
cient on the risk measure aligns with findings from the corporate governance
literature showing that corporations involved in risky activities often em-
ploy expensive accounting obfuscations and earnings management practices
in order to conceal those risks (see, e.g., Hadani et al., 2011; Li, 2008).

The estimated coefficient of the belief about others’ truthful reporting
is negative and significant in columns (3) and (5). That is, the more likely
participants believe that others report truthfully, the lower their WTP to

use their own coin. The estimated coefficient of the belief about others’

16



submitting a positive WTP value is positive and significant in columns (4)
and (5). That is, the more likely participants believe that others submit
a strictly positive WTP to use their own coin, the higher their own WTP.
We interpret these two findings as resulting from social norm considerations
(Cialdini and Goldstein, 2004; Géachter and Schulz, 2016; Serdarevic, 2021).
In the first case, participants who believe that others are more likely to
report truthfully may be less likely to misreport themselves, in accordance
with their perception of social norms. Consequently, their WTP to use
their own coin is lower. In the second case, those who believe that others
are more likely to report a positive WTP value will seek to conform to this

norm and submit a higher WTP.

3.3 Reporting behavior

Let us turn next to the actual reported number of heads. Figure 2 uses
bubble plots to show the relationship between subjects’ WTP values (hor-
izontal axis) and their reported number of heads (vertical axis) depending
on the coin used (own coin in black and virtual coin in gray) in each of
the three locations. Reflecting the higher WTP submitted by the Osaka
subjects, the number of subjects who used their own coin instead of the
virtual coin is higher in Osaka as compared to Wuhan and Irvine.

There are several things to note in these figures. In all locations, some
subjects submitted a WTP of 0 and reported 10 heads (as homo economicus
would do), as can be seen in the upper left corner of Figure 2. We also see
in the upper right corner that some subjects submitted a WTP of 500 and
reported 10 heads.

There are positive correlations between WTP and the reported number

17
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Figure 2: Submitted WTP and the reported number of heads depending on
the coin used: Own coin (black); virtual coin (gray). The size of the point
is proportional to the number of observations for the same WTP-report
combination.

of heads when the own coin is used if we pool the data from all three loca-
tions without controlling for participants’ belief about reporting behavior
(columns All (1) and All (2) in Table 3). However, if we consider each
location separately, these correlations are no longer significant (columns
Wuhan (1)—(3) and Irvine (1)—(3)) except for Osaka, where the correlation
remains marginally significant even when controlling for individual char-
acteristics (columns Osaka (1) and (2)) but loses significance when also
controlling for belief about others’ reporting behavior (column Osaka (3)
in Table 3). When the virtual coin is used, there is no significant relation-
ship between WTP and the reported number of heads in all three locations
(see the bottom row of Table 3 that reports p-values for the test).

There is a marginally significant positive relationship between the price
subjects actually paid and the reported number of heads in Irvine when

controlling for individual characteristics (see columns Irvine (2) and (3) in
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Table 4), but not in Osaka and Wuhan.

3.4 Effect of sorting and licensing on the reporting

behavior

The panels in Figure 3 CDF's of the reported number of heads between
the CHOICE treatment and either the OWN or the VIRTUAL treatment
and depending on the coin used for each of the three locations. The top
panel (A) compares CHOICE with OWN when the own coin is used. The
middle panel (B) compares CHOICE with VIRTUAL when the virtual coin
is used. The bottom panel (C) compares CDFs regarding the number of
misreports when the virtual coin is used in CHOICE with VIRTUAL. Note
that because the realized number of heads is recorded in the data when the
virtual coin is used, we are able to compute the number of misreports as
the difference between the realized and reported number of heads.

When the subject’s own coin is used in the CHOICE treatment (shown
in red in Figure 3 (A)), the reported number of heads is significantly larger
than in the OWN treatment. This is so even after controlling for individual
characteristics, except for Irvine (the estimated coefficients of OWN in
Table 5 are negative and significant save for Irvine (2) and (3)). This
finding could be the result of two forces of sorting and licensing that we
discuss above.

When the virtual coin is used, the reported numbers of heads and the ex-
tent of misreporting (panels B and C) are not significantly different between
the CHOICE and VIRTUAL treatments, except for the Wuhan subjects.
In Wuhan, the reported number of heads and the extent of misreport-

ing are both significantly greater in the VIRTUAL treatment compared to
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(A) Reported number of heads when own coin is used

Wuhan Irvine Osaka
p<0.001 (MW) p=0.022 (MW) p<0.001 (MW)
(B) Reported number of heads when the virtual coin is used
Wuhan Irvine Osaka
p=0.063 (MW) p=0.622 (MW) p=0.463 (MW)
(C) Misreporting when the virtual coin is used
Wuhan Irvine Osaka
p=0.003 (MW) p=0.458 (MW) p=0.745 (MW)

Figure 3: Distribution of the reported number of heads by treatment con-
ditions: (A) when own coin is used, (B) when the virtual coin is used. (C)
depicts the extent of misreporting (the difference between the realized and
reported number of heads) when the virtual coin is used. Red (CHOICE)
and Black (OWN) in (A). Blue-dashed (CHOICE) and gray-dashed (VIR-
TUAL) in (B) and (C). MW = Mann-Whitney test.
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the CHOICE treatment (see columns Wuhan (1), (2), and (3) in Tables 5
and 6). This suggests that while the two sorting forces were equally strong
among the Irvine and Osaka subjects, those who did not misreport due to
their self-image concern in Wuhan, regardless of the coin used, were dis-
proportionately sorted into using the virtual coin compared to those with

low privacy concerns.

3.5 Payoffs

We have seen that subjects who used their own coin in the CHOICE treat-
ment reported significantly more heads than those who used the virtual
coin in the same treatment. They also reported more heads compared to
those in the OWN treatment. What about subjects’ payoffs? Did subjects
in the CHOICE treatment who used their own coin earn more than those
who used the virtual coin, taking into account the price they actually paid
to use their own coin?

Figure 4 shows the distribution of the payoffs (net of the price paid to
use one’s own coin) in the CHOICE treatment, depending on the coin used
(own coin in red and virtual coin in blue-dashed), in the three locations.
The mean payoff in points, the standard deviations, and the p-values from
MW tests are also reported. Except for Irvine, those subjects who used
their own coin obtained significantly higher payoffs than those who used the
virtual coin in the CHOICE treatment. In Wuhan, those who used their
own coin earned 827.06 points on average, while those who used the virtual
coin earned 669.76 points on average (p=0.066, MW). In Osaka, similarly,
the average payoffs were 698.28 points for subjects using their own coin and

564.71 points for those using the virtual coin (p=0.004, MW). In Irvine,
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Own coin vs. virtual coin in the CHOICE treatment

Wuhan
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p=0.066 (MW) p=0.331 (MW) p=0.004 (MW)
Wuhan Irvine Osaka
Own Virtual Own Virtual Own Virtual
mean 827.06 669.76 654.74 602.44 698.28 564.71
(std.dev) | (149.20) | (254.05) | (234.20) | (205.53) | (170.90) | (214.45)

Figure 4: Distribution of net payoffs depending on the coin used in the

CHOICE treatment.

Red (own coin) and blue-dashed (virtual coin).

MW=Mann-Whitney test.

the average payoffs for those who used their own coin versus the virtual
coin were 654.74 and 602.44 points, respectively (p=0.331, MW).

In general, participants who chose to use their own coins earned a higher
average net payoff than those who used the virtual coin. One could argue
that those who purchased the right to use their own coin were “rational”
in doing so, at least in terms of material payoft.

Interestingly, the net payoffs of those who used their own coin in the
CHOICE treatment are not significantly different from the payoffs earned
by those in the OWN treatment, where there was no fee for using the own
coin. The average payoffs (std. dev.) in the OWN treatment were 796.67
(158.62) in Wuhan, 636.67 (140.16) in Irvine, and 640.00 (201.03) in Osaka.
The p-values from an MW test (comparing the net payoff earnings of those
who used their own coin in OWN vs. CHOICE treatments) are 0.788,
0.626, and 0.236 in Wuhan, Irvine, and Osaka, respectively. This finding

suggests that participants using their own coin may have had a target net
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income level that did not vary across the CHOICE and OWN treatments.

4 Discussion and conclusion

We have reported on a laboratory experiment that measures participants’
willingness to pay to “avoid the spotlight” regarding the reported number
of heads and tails in a coin-flipping task. We conducted this experiment on
populations in three countries: Osaka (Japan), Wuhan (China) and Irvine,
California (United States). What can we learn from such a study?

Most importantly, we find that participants’ WTP to avoid scrutiny
is large and economically substantial, amounting to more than 40% of the
expected gain from misreporting in Osaka and around 30% of this expected
gain in Wuhan and Irvine. We suggest several motives for such privacy con-
cerns, including the desire for agency and autonomy, the fear of disclosure
of private information, and concerns about harm to one’s reputation from
dishonest or stigmatized behavior. Our design allows all of these motives to
operate simultaneously and it is not really possible to separately estimate
the values associated with each of them.

Second, there is heterogeneity both across and within countries. The
difference in WTP between Osaka and Wuhan is significant at the 5% level
and that between Osaka and Irvine is marginally significant at the 10%
level, while the difference between Wuhan and Irvine is not statistically
significant. Within each country, WTP ranged from the minimum to the
maximum possible value.

To better understand the source of this substantial WTP and indi-

vidual heterogeneity, we examined a variety of individual characteristics.
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Among these variables, we found that participants’ self-reported willing-
ness to take risks is significantly and positively related to their WTP to use
their own coin. This observation aligns with findings from the corporate
governance literature (see, e.g., Hadani et al., 2011; Li, 2008) showing that
corporations involved in risky activities often employ expensive accounting
obfuscations and earnings management practices in order to conceal those
risks. By contrast age, gender, and subjects’ views of ethical behavior or
of the government’s right to monitor people’s activities are not related to
WTP. Interestingly, WTP is higher among those who believe that others
are less likely to truthfully report the outcomes of their coin flips, suggest-
ing that social or cultural norms likely play an important role, as noted by
Géchter and Schulz (2016) and Serdarevic (2021).

In our main treatment, there is no significant correlation between WTP
to use one’s own coin and the reported number of heads regardless of the
type of coin eventually used. However, participants who actually paid to
use their own coin reported a significantly higher number of heads than
those who used the virtual coin in Osaka and Wuhan. As a consequence,
those who used their own coin by paying a price earned significantly more
than those who used the virtual coin for free in these two locations.

Based on our findings, we speculate that the observed differences across
the three countries may reflect cultural norms related to payment methods,
particularly the use of cash. Unlike Géachter and Schulz (2016), who focus
on the prevalence of rule violation, we consider cash usage, because their
2003 rule violation index suggests that WTP should be lowest in China,
followed by Japan and then the United States. However, our results are

not in line with this expectation.
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Table 7: Payment methods usage by country (in %), Source: FIS (2023)
Cash Credit Card Debit Card Digital Wallet Other

US 12 40 31 12 5
China 8 18 15 56 3
Japan 51 32 3 10 4

Indeed, according to FIS (2023), Japan is an outlier in its use of cash
relative to digital payments and credit cards, which are more widely used
in China and the United States, respectively. As shown in Table 7, the
share of cash as the method of payment for point of sale purchases is 51%
in Japan, 12% in the United States, and 8% in China. The higher amount
of cash usage may be associated with a greater level of privacy-preserving
preferences in Japan and thus a significantly higher WTP. The policy im-
plications of these findings are that it might be more difficult to implement
CBDCs in Japan than in China, where pilot studies of the new government
issued e-CNY digital currency are ongoing (Orcutt, 2023). Alternatively,
preferences for transactional privacy might influence the design and adop-
tion of digital payment systems by ensuring that they offer some type of
privacy protection.

While some might seek privacy to engage in dishonest or illegal activ-
ities, it is important to recognize that there can be other motivations for
paying to “avoid the spotlight.” People may seek to avoid scrutiny be-
cause it is closely linked to their sense of personal autonomy and freedom
(Van Aaken et al., 2014). For some, the ability to control who has access to
personal information and one’s choices is fundamental to individual liberty
and self-expression (Oshana, 2016). People may also seek privacy to better

manage their social interactions and personal boundaries, contributing to
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their own psychological well-being (Roessler and Mokrosinska, 2013).

In future research, it would be of interest to consider other tasks with
economic consequences where people face weaker or no material incentives
to dishonestly engage in a task in order to investigate whether such dimin-
ished motives matter for the WTP for privacy. While we suspect that there
would be some reduction in the WTP for privacy in such settings, it could
still be the case that individuals have a positive WTP value for privacy in
their economic transactions that goes beyond the desire to avoid detection
of cheating behavior.

Furthermore, the observed high values placed on privacy in economic
transactions suggest a need for finding the right balance between fraud pre-
vention and ensuring privacy in our digital economies. Effective fraud pre-
vention, when balanced with privacy concerns, can enhance the functioning
of the digital economy (Romanosky, 2016). Getting the right balance, how-
ever, can be a complex task because there are not only fraud prevention
and privacy trade-offs but also trade-offs between different aspects of pri-
vacy itself, as noted by Pozen (2016). Future studies might explore these

varied trade-offs with the aim of discovering an optimal balance.
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A

Questionnaire

After reporting on the number of heads and tails from the 10 trials, partic-

ipants had to complete a questionnaire in which, in addition to providing

information on their age and gender, they were asked the following ques-

tions:

(1)

How many, out of 20 randomly chosen participants in the experiment,

have reported the outcome of coin flips truthfully?
How many have reported a WT'P > 07 (Only in the main treatment)

In general, how willing are you to take risks? Please indicate on
the scale below from 0 to 10, where 0 means you are “completely
unwilling to take risks” and a 10 means you are “very willing to take

risks.”
What do you think is the purpose of the experiment?

Please indicate whether you think the following actions can be always
justified, never be justified or something in between using the given
scale. (1: Never justifiable ... 10: Always justifiable).
(a) Claiming government benefits to which you are not entitled.
(b) Cheating on taxes if you have a chance.
(c) Telling the truth when it is costly for you to do so.
Do you think your country’s government should or should not have
the right to do the following (1: Definitely should have right. 2:

Probably should have right. 3: Probably should not have right. 4:

Definitely should not have right.):

38



(a) Keep people under video surveillance in public areas.

(b) Monitor all e-mails and any other information exchanged on the

internet.

(c) Access to people’s bank account balances and their history of

payments.

We will later use the answers to these questions as potential covariates in
our regression analysis.

Question (3) is from the Global Preference Survey (Falk et al., 2018).
Question (5) is related to ethics, and question (6) is related to the govern-
ment’s rights. Questions (5-a), (5-b), (6-a), and (6-b) are from the World
Value Survey Wave 7 (Haerpfer et al., 2022).

From question (5) we construct a variable called “Ethics.” Namely,
Ethics = ((11 - claiming benefit) 4+ (11 - cheating tax) + telling truth)/3.
A Higher value of the Ethics variable indicates a participant considers un-
ethical behavior to be less justifiable.

From question (6) we construct a variable called “Government’s right.”
Namely, Government’s right = ((5-video surveillance) + (5-internet) + (5-
bank account))/3. A higher value of the Government’s right variable indi-
cates a participant agrees to a larger extent that the government has the

right to monitor people.

B Results of the control treatments

Figure B.1 shows the distribution of the reported number of heads in the
OWN treatment (left) and the VIRTUAL treatment (center), as well as

the extent of misreporting (the reported number of heads — the realized
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Figure B.1: Cumulative distribution of the reported number of heads in
OWN treatment (left) and VIRTUAL treatment (center), as well as the
extent of misreporting in VIRTUAL treatment (right) in Osaka (red), Irvine
(cyan), and Wuhan (gray). MW = Mann-Whitney test; KW = Kruskal-
Wallis test.

number of heads) in the VIRTUAL treatment (right) in Osaka (red), Irvine
(cyan), and Wuhan (gray).! The p-values from KW tests and MW tests
for all pair-wise comparisons are also reported. The left and center panels
reveal that for both treatments, there are significant differences between
Wuhan and the other two locations in terms of the reported numbers of
heads, which are not significantly different between Osaka and Irvine in
either treatment. Similarly, the extent of misreporting shown in the right
panel is significantly greater in Wuhan than in Irvine and Osaka.

Table B.1 shows the outcome of OLS regressions in which the depen-
dent variables are the reported number of heads (No. Head) or the extent
of misreporting (Misreport). In specification 2, we control for individual
characteristics. In specification 3, we also control for bride about others’

reporting behavior. Those who believe others are reporting truthfully (No.

1Tn the Wuhan session, the realized outcomes of the virtual coin flips were not fully
recorded for one participant. Thus, there are only 29 observations instead of 30 for
Wuhan.
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Figure B.2: Cumulative distribution of the reported number of heads
in OWN treatment (black) and VIRTUAL treatment (gray) treatments.
Wuhan (left), Irvine (cyan), and Osaka (right). MW = Mann-Whitney
test; KS = Kolmogrov-Smirnov test.

truthful) tend to report a lower number of heads and also misreport less.
The dummy variable Wuhan is significant at the 5% level in all specifica-
tions except for Virtual (3) where it is marginally so at 10% level. We also
observe a negative and significant correlation between the Ethics variable
and the Misreporting amount. Thus, those who consider claiming public
benefits that they are not entitled to, cheating on their taxes, or not telling
the truth when it is costly to do so are less justifiable are less likely to
misreport.

Figure B.2 compares the distributions of the reported number of heads
between the OWN treatment (black) and the VIRTUAL treatment (gray)
in each location. The p-values from MW and Kolmogrov-Smirnov (KS)
tests are also reported. These non-parametric tests indicate that neither
the distribution nor the median reported number of heads is significantly
different between the two treatments in any of the locations. The report-
ing of 10 heads, however, is marginally significantly more frequent in the
VIRTUAL treatment than in the OWN treatment in Wuhan and Irvine,

once individual characteristics are controlled for, but not in Osaka (see, the
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results of OLS regressions of columns (2) and (3) for each location reported
in Table B.2). This is consistent with existing studies (see Abeler et al.,
2019) suggesting that subjects are less likely to misreport when they are
concerned about their social image, but if they do misreport, they do so to

the maximum extent to overcome the cost associated with such concerns.
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Instruction

Note for the readers: for "CHOICE" treatment

Welcome

* Welcome to the study. You are guaranteed $7 for showing
up and completing this study.

* These instructions explain how you can earn additional
earnings beyond the guaranteed $7 show-up payment from
the decisions that you make.

- Additional earnings will be expressed in points. At the end
of the experiment, any points you earned will be converted
into US Dollar at the rate of 100 points = $ 1.00.

* Please silence any mobile devices and refrain from any
distractions for the duration of this study. If you have any
questions, please contact the experimenter.

* Today's study starts with the main decision task followed by

a questionnaire. Your earning during the experiment will be
paid in private.




The main task

* The main task consists of flipping a two-sided coin 10 times.
For each of the 10 flips, you record whether the coin landed
heads or tails.

* After the completion of 10 flips, you will receive 100 points
for each head that you report and 0 points for each tail you
report.

* Note that your payment is based only on the number of
heads and tails (out of 10 flips) that your report.

heads
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The main task

* In completing this task, you have the option to use either
* 1) a virtual online coin that we provide to you or
* 2) to use your own coin.

* If you use your own coin, then it is not possible for us to
check how many times your own coin actually landed heads.

* However, if you use our virtual coin, then we will be able to
know the realization of the coin flips.

* Still, regardless of whether you use your own coin or our
virtual coin, we will rely on your own report of the number
of heads and tails to determine your total points.




The main task

* To use the virtual online coin costs you nothing.

* However, to use your own coin you have to first indicate
your willingness to pay (WTP) in points for this option and in

doing so, earn the right to use your own coin as explained in
the next slide.

Willingness To Pay

* Specifically, we ask how much you are willing to pay (in
points) to use your own coin.

* The range of values you can state is
[0, 10, 20,..., 100, ... 200, ..., 300,... 400,..., 500],

that is, the range is from 0 to 500 points in increments of 10
points.

 After you state your WTP, the computer program will draw a
random price between 10 and 500 points, inclusive in
increments of 10 points. Note that this is the same range for
your stated WTP, except that 0 points is not included. All
prices between 10 and 500 points, in increments of 10
points, are equally likely to be chosen.




Which coin to use?

* If your WTP is greater than or equal to the randomly drawn price, then
you earn the right to use your own coin, but you have to pay the
randomly drawn price in points.

* However, if the random price is greater than your stated WTP, then you
do not earn the right to use your own coin and must use our virtual
coin instead.

* Thus, the higher is your WTP, the greater is the chance that you will
earn the right to use your own coin.

* At the extremes,
* if your WTP is O, then you will never earn the right to use your own
coin,

* if your WTP is 500, then you will always earn the right to use your
own coin, but will have to pay the randomly drawn price out of
your earnings.

* Of course, you are free to choose any WTP in between these two
extremes.

two examples

* Example 1:

* Imagine you have chosen your WTP to be 200 points.
Then, the computer randomly draws a price of 100
points

* In this case, you will use your own coin, but 100 points
will be subtracted from your point earnings as the price
for using your own coin.

* Example 2:

* Imagine you have chosen your WTP to be 200 points.
Then, the computer randomly draws a price of 300
points.

* In this case, you must use our virtual coin, but no points
will be subtracted from your point earnings.




How to determine your WTP?

* In deciding your WTP, please first ask yourself the
following question:

* At a price of 0 points, would you like to use your own
coin instead of our virtual coin?
* If your answer is no, then your WTP is O points.

* If your answer is yes, then, go to the next question:
At the price of 10 points, would you like to use your
own coin instead of our virtual coin?
* If your answer is no, then your WTP is 10 points.

* If your answer is yes, then, go to the next question:

At the price of 20 points, would you like to use your
own coin instead of our virtual coin?

* Continue this process until you find the price at which
Wﬂ; answer switches from yes to no. This should be your

Quiz

To check whether you understood these instructions correctly,
please answer the following questions.

Please click “Next” button on the screen.




Instruction

Note for the reader: for "OWN" treatment

Welcome

* Welcome to the study. You are guaranteed $7 for showing
up and completing this study.

* These instructions explain how you can earn additional
earnings beyond the guaranteed $7 show-up payment from
the decisions that you make.

* Additional earnings will be expressed in points. At the end
of the experiment, any points you earned will be converted
into US Dollar at the rate of 100 points = $ 1.00.

* Please silence any mobile devices and refrain from any
distractions for the duration of this study. If you have any
questions, please contact the experimenter.

* Today's study starts with the main decision task followed by
a questionnaire. Your earning during the experiment will be
paid in private.




The main task

* The main task consists of flipping a two-sided coin 10 times.
For each of the 10 flips, you record whether the coin landed
heads or tails.

 After the completion of 10 flips, you will be paid 100 points
for each head that you report and 0 point for each tail you
report.

* Note that your payment is based only on the number of
heads and tails (out of 10 flips) that your report.

heads
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The main task

* In completing this task, you will use your own coin.

* Because you use your own coin, it is not possible for us to
check how many times your own coin actually landed heads.

« Still, we will rely on your own report of the number of
times the coin flip resulted in heads to determine your
total points.




Quiz

To check whether you understood these instructions correctly,
please answer the following questions.

Please click “Next” button on the screen.




Instruction

Not for the reader: for "VIRTUAL" treatment

Welcome

* Welcome to the study. You are guaranteed $7 for showing
up and completing this study.

* These instructions explain how you can earn additional
earnings beyond the guaranteed $7 show-up payment from
the decisions that you make.

* Additional earnings will be expressed in points. At the end
of the experiment, any points you earned will be converted
into US Dollar at the rate of 100 points = $ 1.00.

* Please silence any mobile devices and refrain from any
distractions for the duration of this study. If you have any
questions, please contact the experimenter.

* Today's study starts with the main decision task followed by
a questionnaire. Your earning during the experiment will be
paid in private.




The main task

* The main task consists of flipping a two-sided coin 10 times.
For each of the 10 flips, you record whether the coin landed
heads or tails.

* After the completion of 10 flips, you will be paid 100 points
for each head that you report and 0 point for each tail you
report.

* Note that your payment is based only on the number of
heads and tails (out of 10 flips) that your report.

heads
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The main task

* In completing this task, you will use

e a virtual online coin that we provide to you
- Because you use our virtual coin, we will be able to know
the realization of the coin flips.

* Still, we will rely on your own report of the number of
times the coin flip resulted in heads to determine your
total points.




Quiz

To check whether you understood these instructions correctly,
please answer the following questions.

Please click “Next” button on the screen.




