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Abstract. Traditionally, incentives to promote behavioral change are assigned rather than
chosen. In this paper, we theoretically and empirically investigate the alternative approach
of letting people choose their own incentives from a menu of increasingly challenging and
rewarding options. When individuals are heterogeneous and have private information
about their costs and benefits, we theoretically show that leaving them the choice of incen-
tives can improve both adherence and welfare. We test the theoretical predictions in a field
experiment based on daily meditation sessions. We randomly assign some participants to
one of two incentive schemes and allow others to choose between the two schemes. As pre-
dicted, participants sort into schemes in (partial) agreement with the objectives of the pol-
icymaker. However, in contrast to our prediction, participants who could choose complete
significantly fewer sessions than participants that were randomly assigned. Because the
results are not driven by poor selection, we infer that letting people choose between incen-

tive schemes may bring in psychological effects that discourage adherence.
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1. Introduction

Monetary incentives have proven to help individuals
lead healthier lifestyles (e.g., Giné et al. 2010, Royer
et al. 2015, Augurzky et al. 2018, Schilbach 2019, Car-
rera et al. 2020, Campos-Mercade et al. 2021, Aggarwal
et al. 2023, Brownback et al. 2023). They are motivated
by ample evidence that individuals do not always
behave in their best interest (because of time-inconsis-
tent preferences or self-control problems) or do not
account for the externalities of a healthy lifestyle. Tradi-
tionally in this field, policymakers have offered a
single-incentive scheme (e.g.,, Charness and Gneezy
2009, Acland and Levy 2015 (Marz 2019), Fricke et al.
2018, Bachireddy et al. 2019). However, one size may
not fit all when individuals are heterogeneous. For
example, incentives could become more effective when
tailored to the individual cost and benefits the agents
derive from the incentivized behavior. Moreover, infor-
mational asymmetries are often in place: whereas indi-
viduals have a good understanding of their costs and
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benefits, the policymaker rarely knows individuals’
types. Thus, it may not be feasible to assign tailored
incentives to different individuals.

Crucially, well-designed incentives can allow the
policymaker to extract and leverage the private infor-
mation of individuals in an incentive-compatible way.
Borrowing intuitions from the mechanism and contract
design literature (e.g., Mirrlees 1971, Spence 1974), we
ask whether the policymaker can extract individuals’
private information by letting them choose among
incentive schemes that are ranked in terms of their
challenge and reward and whether this choice can, in
turn, lead to more effective incentives.'! Our paper
combines theoretical analysis and empirical results.
We derive a model highlighting the conditions under
which letting individuals choose between incentive
schemes leads to higher adherence than the traditional
approach of exogenous assignment. We then test our
theoretical predictions with a field experiment on
mindfulness meditation.”
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Our agents are heterogeneous along several dimen-
sions: meditation benefits, opportunity costs of medi-
tating, and degree of actual and perceived time
inconsistency. The policymaker wishes to increase the
average frequency of meditation sessions or (in an
extension of the model) aggregate welfare. The policy-
maker has two incentive schemes at her disposal: a
low-challenge-low-reward piece-rate scheme, called
Constant, and a high-challenge-high-reward scheme,
called Streak, that pays agents a larger per-session
reward for the completion of a prespecified number
of consecutive meditation sessions.” Whereas both
schemes improve adherence compared with baseline, we
show that the first-best allocation follows a threshold
strategy that assigns the easier Constant to agents with
low meditation benefits and Streak to high-benefit agents.
Individuals’” types are private knowledge, making the
exogenous assignment of the first-best allocation unfeasi-
ble.* Our main theoretical contribution is twofold. First,
we show that, when given the choice, individuals sort in
the two schemes in partial accordance with the first-best
allocation.” Second, we show that, despite this partial mis-
alignment, under specific and verifiable conditions, let-
ting agents choose their incentives improves adherence
and welfare compared with exogenous allocation.®

Our results do not hinge on the policymaker choos-
ing the menu of schemes optimally, a condition that is
often unfeasible in real-world scenarios marked by
many unobservables. Instead, we leverage a more gen-
eral and verifiable single-crossing property such that
the low-challenge-low-reward scheme rewards rela-
tively more for low completion rates, whereas the
high-challenge-high-reward scheme rewards relatively
more for high completion rates. Indeed, whereas we
formalize a simple setting with two incentive schemes,
our model can generalize to other sets of incentive
schemes that satisfy the single crossing property.

We test the predictions of our model with a field
experiment involving 499 students at the University of
Amsterdam. Students took part in a 36-day mindful-
ness meditation program consisting of short, daily,
online meditation sessions. We randomize subjects into
three treatments: Control, Random, and Choice. In all
treatments, subjects receive access to meditation audio
files. Subjects in Random and Choice are additionally
paid for completing meditation sessions. In Random,
subjects are randomly allocated to either a Constant or
Streak incentive scheme. In Choice, subjects can choose
between Constant and Streak. Constant pays subjects
€2 for each day in which they successfully complete a
meditation session, whereas Streak pays subjects €8 for
each series of three days in which they consecutively
complete the meditation session.”

Our results partially align with our model’s predic-
tions. As expected, both the Constant and Streak scheme
significantly increase average meditation frequency

compared with the control group, and they do so almost
to the same extent. Further, subjects with high perceived
meditation benefits meditate more when randomly
assigned to Streak, and vice versa. We also find that sub-
jects in Choice partially separate in accordance with
their expected meditation frequency. Contrary to our
theoretical predictions, however, subjects who chose
their incentive scheme meditated significantly less than
subjects who were randomly assigned. This surprising
effect is entirely driven by subjects who did not meditate
at baseline. After showing that poor selection is unlikely
to explain the negative effect of Choice, we residually
speculate that this negative effect may come from the act
of choosing itself. We highlight potential psychological
channels through which this can happen in an explor-
atory analysis. We find some support for a demotivating
effect via self-signaling and find no evidence in favor of
other potential explanations, namely, regret aversion
and differences in presentation.

The remainder of the paper is structured as follows.
The following section discusses the related literature.
Section 2 provides theoretical predictions for the exper-
imental results. Section 3 presents the experimental
design. Section 4 shows and discusses the experimental
results. Section 5 investigates potential explanations for
the negative net effect of Choice on meditation fre-
quency. Finally, Section 6 concludes.

1.1. Contribution to the Literature
Our paper contributes to four strands of the literature.
The first is work investigating how monetary incen-
tives can promote behavioral change for better health
in various areas such as physical activity, weight loss,
and smoking (see, e.g., Volpp et al. 2008, Charness and
Gneezy 2009, Giné et al. 2010, Halpern et al. 2015,
Augurzky et al. 2018, Milkman et al. 2021, Aggarwal
et al. 2023). Monetary incentives are found to be overall
effective, although the effect generally decays within
a couple of weeks or months from the intervention
(Charness and Gneezy 2009, Acland and Levy 2015
(Marz 2019), Royer et al. 2015). Here, we contribute by
showing that monetary incentives can also increase
adherence to an activity that is known to primarily
improve mental health.®

Second, on the theory side, we contribute to principal-
agent problems with asymmetric information (screen-
ing). This vast literature centers on using single-crossing
results to leverage private information and produce sort-
ing that is aligned with the principal’s objectives (e.g.,
Mirrlees 1971, Spence 1974). Particularly related is
Maskin and Riley (1984), who show how an employer
can extract maximal effort from agents with heteroge-
neous ability by offering a menu of increasingly chal-
lenging contracts. We contribute (i) by applying this
literature to incentives for behavioral change (bring-
ing in behavioral elements in the model), and (ii) by



7058

Woerner et al.: Should Individuals Choose Their Own Incentives?
Management Science, 2025, vol. 71, no. 8, pp. 7056-7070, © 2024 INFORMS

incorporating a new form of dynamic incentives of
growing popularity in the field, the Streak incentive
scheme (which brings in novel formal results). The
most important difference from this literature is that
we are not deriving optimal incentives but comparing
exogenous and endogenous assignments of a given
(optimal or not) set of incentives. Our focus is thus
more general and applied: finding optimal contracts
requires information on the distribution of variables
such as meditation benefits, opportunity costs, and
behavioral characteristics. Our results do not rely on
these observations.”

Third, we contribute to the growing literature on
designing more effective incentives for behavioral change
by changing their timing and structure.'” Aggarwal et al.
(2023) explore threshold (or bundled) incentives where
payment is conditional on meeting a threshold over mul-
tiple (not necessarily consecutive) days. They find that
threshold incentives are equally effective (but more cost-
effective) at boosting daily steps than constant incentives.
Supporting the predictions, threshold incentives work
particularly well for impatient individuals. Our paper is
the first to investigate another popular form of dynamic
incentives, the Streak scheme (found in apps such as
Duolingo and Snapchat). We show that whereas the
Streak scheme performs quite well, it achieves no better
meditation rates than the Constant scheme despite pay-
ing a higher per-period reward.""

Fourth, we contribute to the literature on self-selection
of incentives. In many of these studies, individuals
decide whether to take up an incentive scheme with
which they might lose money as a commitment device
to resolve their time inconsistency.'” A few papers have
studied the effects of letting people choose between incen-
tive schemes. In the context of workers’ performance, a
handful of studies found that the choice between a fixed
wage and performance pay induces sorting between
high and low types and increases average effort (Cadsby
et al. 2007, Eriksson and Villeval 2008, Dohmen and Falk
2011, Bandiera et al. 2015, Cooper et al. 2018). Larkin and
Leider (2012) find that behavioral biases (such as over-
and underconfidence) can lead to inefficient sorting, a
cautionary tale against self-selection of incentives."
Unlike these studies, we shift the focus to incentives for
behavioral change, adding key elements such as intrinsic
motivation and time inconsistency.

More related, Adjerid et al. (2022) promote walking
by letting participants choose between a constant
pay rate and a higher-sized bet, and they compare them
with randomly assigned individuals. Their policymaker
has a clear preference for the bet across the type space,
and self-selection into schemes is orthogonal to that
policymaker’s objectives (while leading to adverse
selection in practice)."* In contrast, we use mechanism
design to model incentives that should lead to favorable
sorting and better-than-random allocation. Whereas we

also find a negative effect of Choice, this is not driven by
adverse selection. Thus, Choice might backfire even if
the menu of incentives is designed to promote favorable
sorting.

Our paper is closest to the parallel and independent
work by Dizon-Ross and Zucker (2023), who let people
choose between three-step target schemes to promote
walking. In contrast to Adjerid et al. (2022) and our
paper, they find a positive effect of choice. A potential
explanation for these opposing findings is experience
with the targeted behavior. In our data, the negative
effect of Choice is entirely driven by the 80% of partici-
pants who did not meditate at baseline. In contrast,
Dizon-Ross and Zucker (2023) incentivize an (almost)
universally experienced activity (walking) and also
added a trial period before the choice of incentives.
Another difference is the type of incentives: Dizon-
Ross and Zucker (2023) compare three forms of static
(target) incentives (a setup for which Maskin and Riley
(1984) provide an almost perfect fit), whereas we com-
pare static to dynamic incentives, extending the theory
and applications to dynamic optimization settings,
which may have general relevance given their frequent
utilization in practice (Lepper and Nielsen 2023).

2. Theory

With a simple model, we show under which conditions
the policymaker can alleviate informational asymmetry
problems by letting people choose between incentive
schemes. Furthermore, we derive theoretical predic-
tions that we then test in our field experiment.

2.1. Model

The target population is a continuum of N risk-neutral
agents. Agents may differ along several dimensions,
such as the benefits and opportunity costs of meditating
and time preferences. Every agent i privately knows her
type ([Si,‘BAi,Ei,bi). In each period t € {1,2...,00}, agents
first learn about their period-specific opportunity costs
of meditating c;."” Costs are independent and identi-
cally distributed (i.i.d.) drawn from uniform distribu-
tions ¢ ~ U[0,¢;]. In each t, agents decide whether to
meditate or not. If the agent meditates, she immediately
incurs the period’s costs c; and obtains delayed deter-
ministic health benefits b; > 0 in period ¢ + 1. If an agent
does not meditate, she incurs no costs and obtains no
benefits.

Agents may be time inconsistent and have quasihy-
perbolic preferences (Phelps and Pollak 1968, Laibson
1997, O’Donoghue and Rabin 1999). The present value
of discounted future utilities to agent i in period ¢ is then
given by Uy =it + ;Y ecrs1 O; 'Uis, where 0 < B, <1
and 0 < 0; < 1 denote an agent’s short- and long-run
discount factors, respectively. Moreover, we allow agents
to overestimate their short-run discount factor; we denote
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f, as the perceived short-run discount factor, with f; <
f, < 1. For ease of exposition, we assume that &; = 1.
Because of time inconsistency, a policymaker can increase
welfare by incentivizing meditation. There is an additional
or alternative reason to intervene if meditating exerts posi-
tive externalities (e.g., via lowering expected health costs).
We analyze such a setting in Online Appendix A.7.

The policymaker can choose from a finite set of
incentive schemes, which are ordered in terms of the
challenge they present and the monetary rewards they
entail. To ease the exposition, we assume that the pol-
icymaker can offer two incentive schemes as follows:

Constant. An agent obtains a constant monetary
reward m, > 0 for every period in which she meditates.

P-period Streak. An agent obtains a monetary reward
ms >0 every time she meditates for P >2 consecutive
periods. Once a streak is completed, the count is set
back to zero.

The policymaker can decide whether to assign schemes
exogenously or let agents choose in period t = 0 between
the two schemes.

2.1.1. Robustness. The subsequent results are robust
to changes in our model. Relaxing some of the assump-
tions (such as risk neutrality and independent cost
draws) alters the relative performance of Constant and
Streak.'® As long as these alterations are not systemati-
cally correlated with agents’ meditation benefits, they
do not change the comparative statics and the effect
of choice.

2.2. Analysis

We now analyze the effect of assigning agents to either
incentive scheme and, subsequently, the effect of let-
ting agents choose. We focus on average meditation
frequency as the policymaker’s objective. In Online
Appendix A.5, we show that the main results also
apply for a policymaker who seeks to maximize wel-
fare.'” Our results hold for general, not necessarily
optimal, reward levels m, and ms.'® We refer to Online
Appendix A.6 for a discussion on optimal incentives.
All proofs are in Online Appendix A.3. Throughout,
we assume utility is additive and linear in the mone-
tary cornponent.19

2.2.1. Baseline, Constant, and Streak Incentive Schemes.
2.2.1.1. Baseline. Without incentives, agent i meditates
in period t if and only if ,b; > c;;. Her expected medita-
tion frequency at t = 0is F ZB = B,bi/c;. This is inefficient,
given her long-run preferences, whenever her costs are
between her benefits and her discounted benefits.

2.2.1.2. Constant. The agent receives a constant reward
m, in period t + 1 if she completes a meditation session in
period t. Thus, agent i meditates in period ¢ if and only if

B(bi +m.) > ci;. Her expected meditation frequency thus
equals F? = B.(b; + m) /c;.

2.2.1.3. Streak. The analysis of the Streak incentive
scheme is based on dynamic optimization: an increased
chance of meditating in the future (i.e., an increased
chance of completing a streak) strengthens the reason
to meditate in the present. The expected meditation fre-
quency, denoted by F?, is derived and stated in Online
Appendix A.1.

Comparing F¢ and F? to F?, one obtains the intui-
tive result that both monetary incentive schemes boost
meditation frequencies compared with no incentives.

Proposition 1 (Incentive Effect). Both Constant and Streak
increase an agent’s expected meditation frequency compared
with Baseline.

2.2.2. Random Allocation and First-Best Allocation.
Crucially, Constant, and Streak increase meditation fre-
quencies to a different extent, depending on the agent’s
type. Constant is better calibrated for individuals with
low meditation benefits, who find the Streak reward con-
dition too demanding. The challenging Streak scheme
achieves higher meditation frequencies from agents with
high benefits. We formalize this intuition with a single-
crossing result.

Proposition 2 (Single Crossing). There is a threshold
b;(B;, B, Ci,mc, ms) such that for b; < bj, the expected medi-
tation frequency is larger under Constant, and vice versa
for b; > b;.%°

If a policymaker knew every agent’s type, she could
boost meditation frequencies by customizing the scheme
to each agent. We define the first-best allocation as the
allocation that assigns all agents with b; < b; to Constant
and all agents with b; > b} to Streak. This allocation max-
imizes overall expected meditation frequency by con-
struction. Such frequency is given by

1
FB _ C S
Fr=g| 2 i+ 2 7
i:b;<bj j:bjzb;

Because agents’ types are private information, a
policymaker who assigns agents to the two schemes
exogenously can only do so randomly. The expected
meditation frequency under such a random allocation is

given by
FRa = % (Z aFC+(1 - a)f?>,

where a (respectively, (1 —a)) is the proportion of
agents assigned to Constant (respectively, Streak). This
includes the two extreme cases in which all agents are
assigned to Constant (« = 1) or Streak (o« = 0). The ran-
dom allocation will assign some of the agents to the
suboptimal scheme, which leads to F* < FFB,
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2.2.3. Choice of Incentives and Chosen Allocation. Can
an uninformed policymaker do better than random
assignment by letting the agents choose their preferred
scheme? When free to choose, agents select the incentive
scheme that leads to a higher perceived expected utility.
Attracted by the monetary rewards, agents will sort at
least in partial accordance with the policymaker’s objec-
tive: Agents with low benefits anticipate that the Streak
incentive scheme is too challenging and select out of it,
whereas agents with high meditation benefits choose
Streak for its higher rewards at high meditation frequen-
cies. We now formalize this intuition.

Proposition 3 (Sorting). There is a threshold b{(ﬁi,a,
me,ms) such that all agents with b; < b} choose Constant
and all agents with b; > b; choose Streak.

We define the resulting allocation as chosen allocation.
Its average expected meditation frequency is

1
Fh=S| D Fi+ D 7
i:b;<b] i:b;2b]

Importantly, agents sort into schemes according to
their benefits, but the threshold b; does not fully align
with the first-best threshold bj; in particular, more
agents choose Constant than would be optimal: b <
b} Vi (Result R3). This finding corresponds to the classic
result in screening problems with heterogeneous pro-
ductivity types where higher types might imitate lower
types, but not vice versa (e.g., Laffont and Martimort
2002). Intuitively, in our setting, a medium type might
prefer the “easy money” from Constant over the higher
but “hard-earned money” from Streak.

2.2.4. Choice vs. Exogenous Incentives. Whereas the
two feasible allocations (random and chosen) are both
suboptimal compared with the first best, the key policy

Figure 1. (Color online) Meditation Frequencies

@ (b)

i Random i Choice
s F$
e /f
bb bi br b bi

Notes. The figure shows an agent’s expected meditation frequency (in
bold) depending on her meditation benefits for an example (50%—-50%)
random allocation (a) and the chosen allocation (b). The dashed lines
depict expected meditation frequencies with the Constant (respectively,
Streak) incentive scheme. The filled areas depict missed expected medi-
tation frequencies compared with the first-best allocation.

question is how they compare with each other. Figure 1
illustrates missed meditation frequencies for the two
schemes compared with the first best. The chosen alloca-
tion performs better at the extremes of the benefits distribu-
tion where agents sort in accordance to the policymaker’s
objectives. Vice versa, the chosen allocation performs
worse for benefits in the range (b7, b}). All these agents are
misallocated from the perspective of the policymaker in
the chosen allocation, whereas only a fraction « is misallo-
cated in the random allocation.?! Thus, ceteris paribus,
naivety decreases the share of misallocated agents.

Which allocation rule performs better depends on
the type distribution. If the mass of agents is not highly
concentrated in the (b}, b)) interval, then the chosen
allocation performs better than the random allocation
(and vice versa). Importantly, irrespective of the type
distribution, there are two individually sufficient con-
ditions under which the chosen allocation is assured to
perform better than the random allocation.

Condition 1. Constant performs at least as well as Streak
in the random allocation; that is, >, F € > F f 2

Condition 2. Agents’ benefits, time preferences, and cost
functions are independent of each other, and the share of
agents assigned to Constant in the random allocation « is
at least as high as the share endogenously arising in the

chosen allocation; that is, a > |{i : b; < b/}|/N.

Proposition 4 (Superiority of Choice). If Condition 1 or
Condition 2 is satisfied, then letting agents choose their
incentive scheme yields a higher average expected medita-
tion frequency than exogenously assigning agents to incen-
tive schemes.

The intuition for Condition 1 is as follows. If Con-
stant yields a higher average meditation frequency
than Streak, then the optimal random allocation is to
assign every agent to Constant. But, as every agent
who chooses Streak meditates more under Streak than
Constant (Result R3), the chosen allocation must lead
to higher meditation frequencies.” Proposition 4 thus
implies an asymmetry between using the Constant and
Streak as default schemes. It is never optimal to offer
agents only the Constant scheme, as this can always be
improved by adding a free choice to opt for the Streak
scheme. On the other hand, offering only the Streak
scheme might perform better than letting agents choose
if Streak performs better than Constant on average.

2.2.5. From Theory to Experiments. We test our theo-
retical predictions with a field experiment. Our main
hypotheses are (i) both the Constant and Streak incen-
tive schemes increase average meditation frequency
compared with no monetary incentives (Proposition 1),
(ii) the relative performance of the two schemes
depends on the expected meditation benefits of each
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agent (Proposition 2), (iii) subjects partially sort accord-
ing to their expected meditation benefits (Proposition 3),
and (iv) given that Condition 1 or 2 holds in our setting
(as we show), the chosen allocation increases meditation
frequency compared with the random allocation (Prop-
osition 4).

3. Experimental Setting and Design

Our field experiment is based on a mindfulness medita-
tion intervention. A meditation setting is a particularly
suitable setting for several reasons. First, we provide
estimates about the effect of choice in an important
health-related and real-life application. Second, there is
high heterogeneity in the benefits people derive from
meditating, which makes different schemes appropriate
for different individuals. And third, as preintervention
meditation frequency is (almost) impossible to verify, it
is difficult for a policymaker to accurately identify peo-
ple’s types. This implies that the policymaker has to
rely on people’s self-selection if she wants to improve
on a random allocation to incentive schemes. Beyond
exploring the effect of choice, a meditation intervention
also allows us to study whether monetary incentives
are effective, not just in the physical health domain but
also work for an activity related to mental health.

3.1. Sample

The experiment was preregistered (AEARCTR-0004881)
and conducted at the University of Amsterdam in two
waves: in the end of 2019 and at the beginning of 2020.**
The study was advertised as a well-being program. Parti-
cipants were recruited on campus, via the mailing list of
the CREED laboratory, and via social media. To be eligi-
ble, participants were required to be students and fluent
in Dutch. In total, 511 participants took part in the study.
We excluded 12 participants because we could not verify
their student status, leading to a final sample of 499 parti-
cipants. Out of these, 154 were male, and 345 were
female. Participants were predominantly bachelor stu-
dents and, on average, 21years old. At baseline, they
meditated on average 0.43 days per week and reported a
meditation frequency goal of 3.25 days per week. Eighty-
three percent of participants state a meditation goal that
is strictly higher than their meditation frequency at the
beginning of the study, suggesting that most participants
may suffer from time inconsistency or self-control issues
when it comes to sustaining a meditation habit.”>

3.2. Baseline

Table Bl in Online Appendix B presents the timeline.
Students who completed the consent form were invited
to the baseline survey, which was incentivized with
€10 (received conditional upon completion of baseline
and endline surveys). Participants answered questions
related to their mental health, meditation motivation

and behavior, economic preferences, and demographics,
in that order. For mental health, we measured partici-
pants’” mindfulness level, perceived stress, academic
self-concept, and self-esteem using questions of vali-
dated psychological scales.”® We then measured partici-
pants” motivation to meditate and asked them about
their past meditation frequency and desired number of
weekly meditation sessions for the near future. We use
motivation to meditate and meditation frequency goal
as a proxy measure for meditation benefits, as we cannot
directly observe the latter. Our proxy benefits is the prin-
cipal component of a subject’s weekly meditation goal
and her intrinsic motivation as measured by averaging
responses over six questions extracted from the well-
established Intrinsic Motivation Inventory Scale (Ryan
1982). Both measures are taken prior to the introduction
of incentives so that benefits is unaffected by the choice
or allocation of the schemes. We validate the use of
benefits as a proxy for actual benefits by verifying that
subjects in Control with high benefits complete more
meditation sessions than subjects with low benefits
(Spearman’s p =0.215, p = 0.006), as predicted by the
model. We also elicited risk preferences, desirability of
control, age, gender, and study program.”’ Summary
statistics are shown in Table 1.

3.3. Treatments

In the second part of the baseline survey, participants
were first randomized into one of three treatments:
Control, Random, and Choice. All participants were then
introduced to the 36-day online-based meditation pro-
gram and shown a sample meditation session. Partici-
pants in Control received access to the meditation audio
files and did not receive any monetary incentives for
the completion of meditation sessions. Participants in
Random were randomly allocated to either the Constant
or Streak scheme. Participants in Choice could choose
between the two schemes.” To increase power, we cali-
brated the scheme shares in Random to equal the
expected shares in Choice based on pilot data. Under
Constant, participants were paid €2 for each day that
they completed the “meditation of the day” session.
Under Streak, participants received €8 upon comple-
tion of a three-day meditation streak.”

Subsequently, we elicited participants” beliefs about
their expected number of completed meditation ses-
sions during the intervention period.”’ Beliefs were
elicited after subjects chose or learned about their mon-
etary incentives (and before the first meditation day).
Thus, between-treatment differences in beliefs also
reflect subjects” expectations about the impact of incen-
tives on meditation frequency.

3.4. Meditation Program
The 36-day meditation program lasted from November
1, 2019, until December 9, 2019 (first wave), and from
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Table 1. Summary Statistics

*) ®)

(1) 2) 3) p-value p-value
Control Random Choice (1) vs. (2) and (3) (2) vs. (3)

Demographics

Age 21.12 20.99 21.37 0.83 0.29

Female (0/1) 0.66 0.72 0.69 0.30 0.50

Bachelor student (0/1) 0.82 0.80 0.81 0.79 0.83
Mental health

Mindfulness (1-6) 3.29 3.23 3.27 0.54 0.55

Perceived stress (0-40) 20.81 20.36 19.60 0.15 0.25

Academic self-concept (1-7) 4.44 4.39 4.50 0.89 0.30

Self-esteem (10-40) 27.77 27.71 28.42 0.54 0.20
Economic preferences

Investment in risky assets (0-40) 22.59 22.31 22.82 0.99 0.67

Short-run discount factor 0.97 0.97 0.97 0.53 0.72

Long-run discount factor 6 0.95 0.96 0.96 0.56 1.00

Desirability of control (1-7) 4.52 4.50 4.67 0.37 0.04
Meditation behavior

Intrinsic motivation to meditate (1-7) 4.58 4.61 4.80 0.27 0.16

Current meditation frequency (days/week) 0.54 0.42 0.33 0.12 0.37

Meditation frequency goal (days/week) 3.19 3.17 3.40 0.69 0.38

Observations 165 163 171

Notes. Column (1) depicts means of Control; columns (2) and (3) are the means of Random and Choice. Columns 4 (respectively,
(5)) show the p-values from t-tests or tests of proportions with respect to the differences between Control and the two incentive
treatments (respectively, between Random and Choice). Numbers for the short-run discount factors only include 430
observations, as 59 subjects did not complete the endline survey, and we excluded 10 subjects that had multiple switching

points in one of the two multiple-price lists.

February 10, 2020, until March 16, 2020 (second wave).
On each day, subjects received an email with a link to
the meditation of the day. Meditations were provided
by the lifestyle app of a large Dutch health insurance
company. All meditation sessions were guided and
took between five and 15 minutes. We included a timer
on the meditation page. Sessions for incentivized parti-
cipants were counted as completed if the participant
answered the test question correctly and spent a suffi-
cient amount of time (at least equal to the length of the
meditation audio file minus 40 seconds) on the medita-
tion page.31 Because participants in the control group
had no incentive to answer the test question (correctly),
we acted conservatively, counting as completed every
started session of a nonincentivized participant unless
the timer proved that the participant had not spent a
sufficient amount of time on the meditation page.*
Thus, our estimates are, if anything, a lower bound for
the true effect of incentives. Every 10 days, participants
received a feedback email that listed the number of
completed meditations up to that day. Participants in
Random and Choice additionally received information
about their accumulated earnings.

3.5. Endline

The endline survey was sent out one day after the last
meditation session. It included the same questions
about mental health and motivation to meditate as in
the baseline survey. Additionally, we elicited time

preferences via multiple price lists. In the second wave,
we included new questions (e.g., about the perceived
goal of the intervention) to explore possible explana-
tions for the treatment effect. Finally, all participants
gave feedback on their experience. On the same day,
participants received access to all meditation audio
files and were informed about their earnings, which
were paid out a couple of days later. One hundred
days after the endline survey, participants received a
short follow-up survey about their current number of
meditation days per week.

4. Experimental Results

In Section 4.1, we present the effect of incentives on
meditation frequency. Section 4.2 explores selection
into incentive schemes, and Section 4.3 analyzes the
effect of choice.

4.1. The Effect of Monetary Incentives and the
Single Crossing Property (Propositions 1 and 2)
Monetary incentives increase meditation frequency dur-
ing the intervention period both on the intensive and
extensive margin, confirming Proposition 1. Subjects
who are randomly assigned to the Constant (respec-
tively, Streak) incentive scheme complete on average
22.70 (respectively, 22.74) meditation sessions, whereas
subjects in the control group complete on average 11.50
sessions (see Figure 2(a)). The differences are statistically
significant (both p = 0.000 in the two-sided t-test).”® On
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Figure 2. (Color online) Effect of Incentives
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Notes. (a) Average meditation frequencies during the intervention period for nonincentivized subjects (left column) and subjects that are ran-
domly assigned to the Constant (middle column) and Streak (right column) incentive schemes. (b) The share of subjects that completed at least
one meditation session during the intervention period. The error bars indicate 95% confidence intervals.

the extensive margin, 97% of subjects who are assigned
to Constant and Streak complete at least one meditation
session compared with 85% of nonincentivized subjects
(p = 0.007 (respectively, p = 0.003) in the two-sided test
of proportions; see Figure 2(b)).** The effect of incentives
does not differ significantly between female and male
participants (cf. Table B5 in Online Appendix B).

Average meditation frequencies fall considerably
short of subjects” incentivized beliefs of 29.83 (Con-
stant), 28.12 (Streak), and 24.44 (Control), all p = 0.000 in
two-sided paired t-tests.”> This discrepancy suggests
the presence of time inconsistency issues. Relatedly,
belief data provide suggestive evidence that incentives
were calibrated appropriately and did not induce exces-
sive meditation rates: one can interpret subjects’ incen-
tivized beliefs in Control as a lower bound for the
optimal frequency (as this measure ignores sophistica-
tion about time inconsistency and possible positive
externalities of meditation). Because these beliefs are
higher on average than attained meditation frequencies
in both Constant and Streak, we conclude that provid-
ing incentives narrowed the gap between optimal and
actual meditation rates without overshooting (cf. Figure
B2 in Online Appendix B and Online Appendix A.5).
As such, the incentives were effective at improving
adherence, and, suggestively, welfare.>® The increase in
average meditation frequency comes at a cost of €45.40
(Constant) (respectively, €51.18 (Streak)) per incentiv-
ized participant, a difference that is statistically not sig-
nificant (p = 0.191 in the two-sided f-test). The costs per
extra completed session under Constant and Streak are
therefore €4.05 (respectively, €4.55).

Whereas the two incentive schemes increase medita-
tion frequencies to almost the same extent on average,
they differ in whose frequencies are most affected. In
line with the single-crossing property (Proposition 2),

we find a monotonic relationship between meditation
benefits and the net effect of Streak. Subjects with high
benefits of meditation complete more sessions when
randomly assigned to the Streak, and subjects with low
benefits complete more sessions when assigned to the
Constant incentive scheme, whereas there is little dif-
ference for those with medium benefits (see Figure B3
in Online Appendix B). Regressing completed medita-
tion sessions on Streak (versus Constant) assignment
and meditation benefits as well as their interaction
term shows that the net effect of Streak is increasing
significantly in benefits (p =0.043 of the interaction
term; see Table B6 in Online Appendix B).

4.2. Sorting (Proposition 3)

Out of the 171 subjects assigned to Choice, 96 (56.14%)
chose Streak, and 75 (43.86%) chose Constant. Do sub-
jects sort based on their expected benefits from medita-
tion in line with the sorting hypothesis? In our model,
this is the necessary channel through which Choice
leads to a higher meditation frequency than Random.
The answer is yes. Subjects who chose Streak have signif-
icantly higher (by about one-third of a standard devia-
tion) average meditation benefits than subjects who
chose Constant (0.25 versus —0.10, p = 0.028 in the two-
sided t-test).”” The density distribution of meditation
benefits among subjects who chose Streak is of similar
shape as the distribution of subjects who chose Constant
but is shifted to the right, as depicted in Figure 3(a). The
two distributions are significantly different (p = 0.024 in
the Kolmogorov-Smirnov test). The sorting of partici-
pants is also reflected in participants” beliefs about their
own meditation frequencies. As shown in Figure 3(b),
average beliefs do not significantly differ between
schemes in Random (p = 0.199 in the two-sided t-test and
p = 0.504 in the Kolmogorov-Smirnov test), but subjects
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Figure 3. (Color online) Sorting
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Notes. (a) The kernel density distributions of standardized meditation benefits (with Epanechnikov kernel function and a half-width of 0.5), split
by chosen incentive scheme. (b) Average beliefs about completed meditation sessions during the intervention period, split by treatment and
incentive scheme. The error bars indicate 95% confidence intervals. The dashed lines indicate average beliefs about completed meditation ses-
sions under the counterfactual assumption that a participant had chosen the, respectively, other scheme.

who chose Streak expect to complete significantly more
meditation sessions than subjects who chose Constant
(30.76 versus 22.97; the difference is significant with p =
0.000 in both the two-sided t-test and the Kolmogorov-
Smirnov test (cf. Figure 3(a)). We also find evidence of
sorting by comparing the actual meditation frequencies
(cf. Figure 3(b)) with participants who chose Streak medi-
tating 9.86 more days on average than participants who
chose Constant (p = 0.000 in both the two-sided t-test and
the Kolmogorov-Smirnov test—see the next section).

The lack of full separation between the two distribu-
tions in Figure 3(a) might be caused by heterogeneous
costs or time preferences, as predicted in our model.*®
In addition, it could be driven by unmodeled properties
such as risk prefererlces,39 stochastic decision errors, or
cognitive load.*” We also find evidence for the partial
misalignment between the agents’ choice of threshold
(b} in the theory) and the first-best allocation threshold
(b7). A fraction of subjects chose Constant but were
expected to achieve a higher meditation frequency
under Streak; Figure B2 in Online Appendix B shows
that in Random, Streak achieves higher meditation fre-
quencies than Constant for subjects above the 35th per-
centile of meditation benefits. However, 44% of subjects
select the Constant scheme when given the choice.*'

4.3. The Effect of Choice (Proposition 4)

We now turn to the question of whether Choice leads to
higher average meditation frequency than Random. Prop-
osition 4 predicts this result if at least one of the two indi-
vidually sufficient conditions for expecting a positive
effect of Choice is satisfied in our experimental data. Con-
dition 1 is satisfied, as the Constant and Streak incentive
schemes in Random yield practically the same average
meditation frequency (22.70 versus 22.74).*

The theory thus predicts an unambiguous superiority
of Choice. Experimental results are presented in Figure
4(a). Contrary to our predictions, letting subjects choose
their incentive scheme leads to a lower (and not higher)
average meditation frequency (18.75 for Choice versus
22.72 for Random). The difference is statistically signifi-
cant (p=0.004 in the two-sided t-test).® Figure 4(b)
shows that the difference between Random and Choice is
entirely driven by the differential performance of sub-
jects in the Constant incentive scheme. Subjects who
chose Constant completed 13.13 sessions, a number sta-
tistically nondifferent from the completion rate in Control
(p = 0.301 in the two-sided t-test). Subjects who chose or
were assigned to Streak, as well as subjects randomly
assigned to Constant, meditated an approximately equal
and not statistically distinguishable number of sessions
(22.85 on average across the three groups).

The surprising treatment effect hinges on subject’s
meditation frequency prior to the study. We only find a
negative effect of Choice compared with Random for sub-
jects who did not meditate at baseline (p = 0.000 in the
two-sided t-test, N = 268); there is no effect for the about
20% of subjects who meditated at baseline at least once a
week (p = 0.344 in the two-sided f-test, N = 66).** In fact,
a regression of completed meditation sessions on dummy
variables for (i) Choice, (ii) a strictly positive meditation
frequency at baseline, and (iii) their interaction term
shows that letting people choose works significantly bet-
ter for subjects who meditate at baseline (p = 0.012), as
depicted in Table B7 in the Online Appendix B.

5. Understanding the Negative Effect
of Choice

The comparatively poor performance of Choice runs
contrary to our theoretical predictions. In this section,
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Figure 4. (Color online) Meditation Frequencies
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we dive into possible explanations. We start with three
pieces of evidence, which jointly suggest that bad selec-
tion (i.e., subjects sorting incorrectly into schemes) is an
unlikely (though still possible) explanation. We infer
that the negative effect of Choice is likely psychological
(presumably activated by the act of choosing), and we
propose a suggestive list of channels through which
such an effect can operate.

5.1. Ruling Out Selection Effects

As discussed in Section 4.2, subjects who chose Streak
have, on average, higher meditation benefits than sub-
jects who chose Constant. Sorting according to medita-
tion benefits is not only predicted to increase the
performance of Choice; it is also empirically supported
by data from the Random treatment, where we see
that participants with high (respectively, low) medita-
tion benefits indeed meditate more under the Streak
(respectively, Constant) scheme (Figure B3 in Online
Appendix B). Second, elicited beliefs about expected
meditation frequencies are significantly higher than
counterfactual beliefs, that is, beliefs regarding the
meditation frequency that would occur had the sub-
jects been assigned to the scheme that they did not
choose.*> Counterfactual beliefs are estimated right
after actual beliefs and could not be incentivized by
construction. Taken at face value, they suggest that
subjects believe their chosen scheme will make them
meditate more often than their not-chosen scheme.
Lastly, the negative effect of Choice plotted against
meditation frequency is most pronounced for medium
meditation frequencies (Figure B6 in Online Appendix
B). This is at odds with the hypothesis of antiselection
(i.e., sorting opposite to theoretical predictions), as we
should then observe a comparatively more negative
effect of Choice at the extremes of the distribution,

where the drop in performance of misallocated types is
predicted to be largest.

5.2. Psychological Effects

Having ruled out adverse selection effects as a likely
explanation, we infer that the poor performance of
Choice is likely because of psychological factors, pre-
sumably instilled by the act of choosing itself. In what
follows, we provide a list of suggestive explanations.
This was not part of the preregistered analysis and
should be seen as exploratory and serving as a concep-
tual map for future research. Because of the psycholog-
ical richness of the setup, we also do not view this list
as exhaustive.

5.2.1. Negative Self-Signaling. One possible explana-
tion is the potential demotivating effect associated with
choosing the less challenging Constant scheme: because
the Constant scheme pays less than the Streak scheme
for high meditation rates, a subject that chooses Con-
stant may, by this very act, reveal that she is targeting a
low completion rate (Prelec and Bodner 2003, Bénabou
and Tirole 2004, Grossman 2015). This (self-) signaling
or expectation can, in turn, become self-fulfilling and
lead to lower meditation frequency in Choice compared
with Random. Our data can be cautiously interpreted in
favor of this hypothesis. Self-signaling is presumed
to immediately decrease beliefs about meditation fre-
quency of subjects who chose the Constant scheme.
There is indeed a large gap between the beliefs of sub-
jects choosing Constant and those randomly assigned
to it (cf. Figure 3(b)). To control for selection effects, we
compare beliefs in Random-Constant with a combination
of beliefs in Choice, namely, actual beliefs of subjects who
chose Constant and counterfactual beliefs of subjects who
chose Streak.”® We find that beliefs in Random-Constant
are significantly higher than the combined beliefs in
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Choice (29.83 versus 25.67; p = 0.001). Thus, in hindsight,
negative self-signaling seems a plausible explanation. At
the same time, we lack an explanation for why this chan-
nel does not seem to be counterbalanced by an opposite
positive self-signaling channel, where subjects (self-) sig-
nal ambitious intentions by choosing the Streak scheme
and later follow up on this signal by increasing their
meditation frequency.

5.2.2. Regret Aversion. Subjects in Choice may recall
their counterfactual earnings, that is, their payoffs had
they chosen the other scheme. This may make them
reluctant to engage in meditation patterns that would
have earned them more money under the scheme
they have not chosen. In particular, subjects in Choice-
Constant may choose not to meditate three times in a
row to avoid the regret of losing the extra €2 they
would have earned under Streak. We study meditation
patterns on days that would mark a complete streak,
dubbed “Decisive Days” (Table B8 in Online Appendix
B). Across specifications, subjects who chose the Con-
stant incentive scheme are not less likely to meditate
on decisive days than subjects who were randomly
assigned to Constant. We thus do not find evidence in
favor of the regret aversion hypothesis.

5.2.3. Change in Beliefs About Features and Scope of
the Intervention. Although instructions were kept as
similar as possible, the necessary changes induced by
the two treatments may have pushed subjects to form
different beliefs about the intervention along several
dimensions, for example, regarding the policymaker’s
main intention and her sophistication about the effi-
cacy of incentives. In Random, subjects only saw the
incentive scheme they were assigned to. In Choice, sub-
jects got to see both schemes. Comparing incentive
schemes could alter subjects’ perception about the size
of the incentives. We explore these hypotheses with a
nonincentivized questionnaire added to the end of the
second-wave endline survey.*” None of the questions
shows any notable difference between Random and
Choice (see Table B9 in Online Appendix B). Thus, the
poor performance of Choice does not seem driven by
differences in the presentation of incentive schemes, at
least along the explored dimensions.

6. Conclusion

With theory and data, we explore the effects of letting
people choose between two incentive schemes: an eas-
ier Constant scheme and a more challenging Streak
scheme. We derive conditions under which letting par-
ticipants choose is predicted to increase adherence, and
we test this prediction in a field experiment on mind-
fulness meditation.

The two incentive schemes significantly increase
meditation frequency by similar amounts compared
with the nonincentivized group during the interven-
tion period.* We further find that letting subjects
choose their incentives leads to self-selection in accor-
dance with the theoretical prediction. However, the
choice of incentives surprisingly leads to lower medita-
tion frequency than random assignment. We rule out
poor self-selection in incentive schemes as a likely
explanation for the negative effect of Choice. Whereas
our data speculatively suggest a negative self-signaling
effect for subjects choosing the less challenging Con-
stant scheme, we do not find support for alternative
explanations such as regret aversion and differences in
presentation.

Our paper shows that monetary incentives are a via-
ble tool to change individuals” behavior, at least in the
short run, not only in the physical but also in the men-
tal health domain. The innovative and increasingly
popular Streak scheme proves a good alternative to the
more standard Constant scheme; however, it also does
not outperform the latter on average. Importantly, our
experimental results act as a cautionary tale against let-
ting, in particular, inexperienced individuals choose
between incentive schemes. Policymakers may con-
sider implementing a short tryout period in which indi-
viduals are able to gain experience with the targeted
activity before the actual choice is made, as is already
successfully implemented with commitment contracts
(Royer et al. 2015, Sadoff and Samek 2019). Future
research should investigate how the process of incen-
tive choice, essential to leveraging private information,
can be improved and guided.
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Endnotes

' Next to extracting private information, choice might also increase
adherence because of agency or psychological ownership effects
(Fehr et al. 2013, Bartling et al. 2014, Dawkins et al. 2017).

2 Mindfulness meditation is a mental health practice that involves a
present-moment orientation and trains an accepting attitude toward
one’s experience. Cassar et al. (2022) and Charness et al. (2024) find
a positive effect for a mindfulness meditation program on incentiv-
ized cognitive tasks as well as self-reported measures of mental
well-being. Recent meta-analyses further suggest that mindfulness-
based interventions can improve outcomes related to stress, depres-
sion and anxiety, insomnia, chronic pain, smoking cessation, weight
loss, and other clinically relevant outcomes (Goyal et al. 2014,
Khoury et al. 2015, Gong et al. 2016, Carriere et al. 2018, Goldberg
et al. 2018, Heckenberg et al. 2018, Reangsing et al. 2020, Scott-
Sheldon et al. 2020, Wang et al. 2020).
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3 Constant incentives are arguably the simplest and most utilized
form of incentives and are thus extensively studied. We combined
them with streak schemes for two reasons. First, streak schemes
provide extra monetary incentives in every period. In contrast,
alternative dynamic schemes, such as threshold incentive schemes,
do not offer further extra incentives when the threshold is out of
reach or already met. Second, streaks are often used to motivate
people in practice, in particular, on popular mobile applications
such as Duolingo or Snapchat.

# Alternatively, the policymaker may know the individual type, but
it may be politically unfeasible to exogenously assign different
schemes to different individuals.

5 High-benefit individuals choose the Streak scheme, and low-
benefit individuals choose the Constant scheme. However, the
threshold chosen by the individuals is not the first-best threshold:
too many individuals select into the easier Constant scheme than
would be optimal. In fact, the suboptimality of the threshold could
even backfire and lead to lower meditation frequencies than under
the exogenous allocation.

% One sufficient condition (which we exploit in our experiment) is
that the Constant scheme leads to weakly higher expected medita-
tion frequency than the Streak scheme. This is verifiable if the pol-
icymaker has historical data regarding the performance of the
schemes in a comparable population.

7 We used a three-day streak to make the Streak scheme notably dif-
ferent from the Constant scheme, while trying to ensure that partici-
pants stayed motivated enough to start a new streak if they failed to
complete their current streak.

8 To our knowledge, we are the first to study monetary incentives
in the mental health domain.

9 We also relate to the contract theory literature with intrinsically
motivated agents (cf. Murdock 2002, Besley and Ghatak 2005), as
our agents also derive intrinsic benefits from the targeted behavior.
Differently from this literature, which studies hidden action (moral
hazard), we focus on hidden information.

10 With respect to timing, incentives that are constant over time
seem to be more effective than increasing and decreasing incentives
(Bachireddy et al. 2019, Carrera et al. 2020).

" This finding may relate to results from the goal-setting literature
(cf. Corgnet et al. 2015, van Lent and Souverijn 2020): Koch and Naf-
ziger (2020) show that narrow (e.g., daily) goals similar to those pro-
moted with a Constant (piece-rate) scheme may have an edge over
broad (e.g., weekly) goals where rewards are earned through behav-
ior maintained over longer time periods.

2 As many people are unwilling to put their money at risk, these
studies typically find low take-up rates, which mitigate overall
effects (Giné et al. 2010, Halpern et al. 2015, Royer et al. 2015,
John 2020, Woerner 2021, Adjerid et al. 2022). A second finding
in this literature is that it is quite difficult to predict who takes
up a bet or commitment contract (Giné et al. 2010, Carrera et al.
2022, Lipman 2020). Our results of partial separation show that it
is also difficult to predict which subsidy schemes individuals will
choose.

3 In contrast, Kaur et al. (2015) find that sophisticated behavioral
agents may choose contracts (even dominated ones) as a commit-
ment device to overcome their biases.

¥ The bet scheme is expected to increase adherence by a constant
rate across the type space. In practice, the authors find evidence for
unfavorable selection.

5 Even though our experiment lasts 36 days, our model assumes
an infinite number of periods for tractability. Simulation results
with 36 periods are virtually identical to our analytical results with
an infinite number of periods.

8 For example, risk-averse agents meditate comparatively less
under the riskier Streak than risk-neutral agents. In contrast, Streak
works better ceteris paribus when there are positive interdependen-
cies among consecutive periods, for example, via agents having reg-
ular schedules or forming meditation habits.

7 The comparative statics on meditation frequencies extend to wel-
fare measures under the additional condition that incentives are not
so high as to push the agents to meditate above the optimal amount,
defined by the meditation rate of an identical set of agents without
time inconsistency problems.

18 To make the setting nontrivial, we impose that not all types medi-
tate more under Constant or Streak, and not all types choose the
same scheme. We further assume that max{m,,m;} + b; <¢; Vi. This
condition ensures that there is no agent who always meditates in a
given period under either scheme. This simplifies the analysis, as it
prevents kinks in agents” expected meditation frequency functions
without altering the main intuition.

19 For ease of exposition, the derivations of agents’ actual and per-
ceived utilities are in Online Appendix A.2.

20 All comparative statics results are presented in Online Appendix A 4.

2! Interestingly, the wedge between b; and b} is smaller for naive
than rational agents (see Results R1 and R2 in Online Appendix A .4).

22 Note that Condition 1 holds for any type distribution. In con-
trast, if Streak performs better than Constant, the superiority of
choice does depend on the type distribution. In general, the chosen
allocation performs better than the random allocation if and only
if 3o (FF — F5) > (1= )3 ,(FF — FF). See Online Appendix B.1
for more details.

23 Note that this result is very general and holds for any cost distri-
bution function. It also generalizes to other incentive schemes as
long as the comparative statics between b; and b; are the same for
all agents. In this case, for any two incentive schemes that satisfy
single crossing and sorting, the chosen allocation leads to a higher
average frequency than the random allocation whenever the overse-
lected scheme performs at least as well as the other in the random
allocation.

24 Subjects in both waves are overall very similar and only notably
differ in gender and time preferences (cf. Table B2 in Online Appen-
dix B). The first wave of the experiment took place entirely before
the COVID-19 pandemic, whereas the intervention period in the
second wave partly fell into the beginning of the pandemic in the
Netherlands (February 28, 2020, first official case; March 12, 2020;
on-site lectures are suspended, and events and meetings with more
than 100 people become forbidden; by March 17, 2020, 1,705 con-
firmed cases (https://coronadashboard.government.nl/landelijk/
positief-geteste-mensen)). Our data suggest that the pandemic sig-
nificantly increased stress levels. Controlling for baseline levels,
subjects in the second wave are 0.27 standard deviations (p = 0.000)
more stressed at the endline than subjects in the first wave. How-
ever, possibly because the pandemic only took off toward the end
of the intervention period of the second wave, we do not find any
difference in meditation behavior and, notably, also no heteroge-
neous treatment effects (cf. Table B4 in Online Appendix B) between
the two waves.

2% An alternative explanation for the gap between meditation fre-
quency at baseline and goals is experimenter demand. We argue
this is unlikely for two reasons. First, the study was advertised as a
well-being program; thus, the sample includes subjects with an
intrinsic interest. Second, it was difficult for participants to predict
the implicit demand of the policymaker, as meditation goals were
elicited before participants learned about the specific frequency of
the program and the monetary incentives.

26 Specifically, we used the Mindfulness Attention Awareness scale
(Brown and Ryan 2003), the Perceived Stress Scale (Cohen et al.
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1983), and six questions each from the Academic Self-Concept Scale
(Reynolds 1988) and the Self-Esteem Scale (Rosenberg 2015).

27 We used the investment method by Gneezy and Potters (1997) to
measure risk preferences and extracted six questions from the
Desirability of Control Scale (Burger and Cooper 1979).

28 We considered an alternative design in which a choice was eli-
cited from all subjects and implemented only with a certain likeli-
hood. We decided not to pursue this route in order to more closely
resemble real-world applications. We feared this alternative design
could convolute results by a possible disappointment effect of one’s
preferred choice not being implemented.

2To complete a three-day streak, participants had to complete
meditation sessions on three consecutive days. Once a participant
has completed a three-day streak, the count is set back to zero. The
monetary rewards of €2 (Constant) and €8 (Streak) were set based
on pilot data and the following three considerations. First, we chose
reward levels that we expected to substantially boost meditation
frequency without inducing participants to overmeditate. Second,
to increase power, we chose a reward combination that had partici-
pants in Choice sort into approximately equally large groups. Third,
we restricted the rewards to integer amounts to make payoff com-
putations for participants as easy as possible.

30 Subjects received €1 if they were exactly correct in their
prediction.

31 As an example of a test question, one day’s question was: What
did you practice with this meditation? (a) Setting intentions, (b) Breath-
ing, (c) Gratitude.

32 We believe this measure has enough accuracy because control
group participants had no reason to pretend to start a meditation
session they did not intend to complete, as they obtained no mone-
tary benefits from doing so.

32 Table B3 in Online Appendix B shows that the results are robust
to alternative nonparametric specifications.

34 Even though the intervention period of the second wave fell into
the beginning of the COVID-19 pandemic, the treatment effects of
the first and second wave are very similar (cf. Table B4 in Online
Appendix B).

3% Interestingly, subjects in Control state significantly higher beliefs
than their weekly meditation frequency goal (adjusted for the
36-day intervention) of 16.43 (p = 0.000 in the paired two-sided f-
test). This difference is entirely driven by subjects who did not med-
itate at baseline. We explain these findings by the fact that subjects
expressed their meditation goals before and their beliefs after hav-
ing been introduced to the intervention, which features beginner-
friendly and (possibly surprisingly) short meditation clips of about
10 minutes.

38 Incentives led to a—not significant (p = 0.277)—increase of 0.07
standard deviations in our combined measure of mental health (cf.
Online Appendix B.2).

37 This result is robust to using only intrinsic motivation (0.31 ver-
sus 0.01, p =0.048 in the two-sided t-test) or meditation goal (3.74
versus 2.96, p = 0.040 in the two-sided t-test) as a proxy for medita-
tion benefits.

38 Albeit in the predicted direction, choosing Streak is not signifi-
cantly linked to time discounting (in money) (Spearman’s rho of
short-run discount factor and choosing Streak equals p =0.040,
p =0.630).

39 Figure B5 in Online Appendix B, we show that the Streak scheme
leads to larger volatility in payoffs. However, risk preferences do
not seem to be linked to the choice of the scheme (Spearman’s rho
of risk aversion and choosing Streak equals p = 0.035, p = 0.647).

40 A comprehension check in the baseline survey ensured that all
subjects at least understood the rules of the incentive schemes.

#1 An alternative approach to obtain a measure of the gap between
bj and b} is via a regression of completed meditation sessions on
Streak (versus Constant) assignment and meditation benefits as
well as their interaction term. This yields an estimate of the value of
meditation benefits that equates expected meditation frequency
under Constant and Streak. Doing so, we find that the fraction of
subjects in Choice who are predicted to meditate more under the
Streak scheme is 54% (for a linear specification) (respectively, 60%
(for a quadratic specification)). The estimated size of the gap with
this method is thus conditional on the specification but still points
to the presence of a (weakly) positive gap, as predicted.

“2 As a robustness check, we show in Online Appendix B.1 that also
the alternative, type distribution—specific version of Condition 1 is
verified in our setting. The data also suggest that Condition 2 is sat-
isfied because (i) the quota of subjects in each incentive scheme is
almost identical across the two incentivized treatments: 57.06%
(respectively, 56.14%) of subjects are paid the Streak incentive in
Random (respectively, Choice); and (ii) individuals” meditation bene-
fits and time preferences seem to be independently distributed
(Spearman’s rho between our proxies for meditation benefits and
short-run discount factor equals p = 0.018, p = 0.714).

43 The treatment effect is not modulated by how much subjects
desire to maintain a sense of control, according to the desirability of
control index as shown in Table B7 in Online Appendix B. We also
do not find different effects of Choice by gender (p = 0.925; Table B5
in Online Appendix B).

44 The nonsignificant effect for subjects who meditated at baseline
might be because of the small sample. However, given that for this
group, we estimate a positive point estimate for the effect of Choice
compared with Random on meditation frequency (2.89 sessions), let-
ting experienced people choose has likely no negative effect on
adherence.

%5 The average beliefs in Choice are 27.35 completed meditation ses-
sions, whereas average counterfactual beliefs in Choice are 24.74
completed sessions (p = 0.000 in the two-sided t-test).

6 We elicited nonincentivized counterfactual beliefs in Choice by
asking about subjects’ expectations regarding how often they would
have meditated with the incentive scheme that they had not chosen.

47 We ask four perception questions: two about the experimenter’s
intention (maximizing meditation frequency and optimizing meditation
frequency for participants), one about his expertise in providing mone-
tary incentives, and one about participants’ perceived size of the
rewards. Differences in answers between Random and Choice in the first
three questions could point toward an experimenter demand effect,
whereas a difference in the fourth question would identify a difference
in perceived incentives.

48 We do not find any long-term effects (cf. Online Appendix B.3),
which is in line with the great majority of papers in the literature (e.g.,
Acland and Levy 2015 (Mérz 2019), Carrera et al. 2018, Woerner 2021).
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