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Salience and Timely
Compliance: Evidence from
Speeding Tickets

Libor Dušek
Nicolas Pardo

Christian Traxler

Abstract

This paper studies the enforcement of fines, and, in particular, the effects of simplifi-
cation and salience nudges on timely payments. In a randomized controlled trial, we
add cover letters to 80,000 payment notifications for speeding. The letters increase the
salience of the payment deadline, the late penalty, or both. Emphasizing only the dead-
line is not effective. Stressing the late penalty significantly and persistently increases
payment rates. The effect is largest if both parameters are made salient. The most ef-
fective treatment yields a net revenue gain that covers approximately 25 percent of the
labor costs of the ticket administration personnel. A survey experiment documents how
the salience nudges alter prior (mis)perceptions about the communicated parameters.
The survey results rationalize the differential effects of the treatments and, together with
the evidence from the RCT, offer a broader framework for explaining why certain nudges
are effective in some contexts but fail in others. © 2022 The Authors. Journal of Policy
Analysis and Management published by Wiley Periodicals LLC on behalf of Associa-
tion for Public Policy and Management.

INTRODUCTION

Numerous public sector entities face challenges in enforcing the payment of fines,
service fees, or public utility bills. While a significant strand of research focuses
on tax enforcement (Slemrod, 2019), the enforcement of non-tax payments remains
understudied. This is particularly striking when it comes to fines, which are increas-
ingly ever more prevalent and increase in budgetary significance for many jurisdic-
tions (Piehl &Williams, 2010). Lofstrom andRaphael (2016) estimate that U.S. local,
county, and state governments collected $15.3 billion in fine and forfeiture revenue
in 2012. Makowsky (2019) notes that traffic tickets make up more than 7 percent of
Chicago’s total revenues.
Yet, enforcing fines is very costly, as they typically involve many individuals pay-

ing, on average, relatively small amounts. The city of Berlin, for instance, issued
4.2 million traffic tickets with an average fine of slightly more than €25 per ticket
in 2018; 75 percent were paid on time. Similar payment rates are reported, e.g.,
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for Chicago (67 percent) and New South Wales (70 percent).1 In New York City
(NYC), only 60 percent of parking tickets are paid upon the first notice (Heffetz,
O’Donoghue, & Schneider, 2022). Failure to meet the payment deadline implies siz-
able administrative costs related to additional enforcement actions (follow-up noti-
fications, court hearings, etc.; see Menendez et al., 2019). These follow-up enforce-
ment measures, in turn, translate into massive costs for individuals (e.g., escalating
penalties, court costs, driving license suspensions). The latter disproportionately fall
on low-income households, who are typically less likely to pay the initial fine on time
(Harris, Evans, & Beckett, 2010; Kessler, 2020; Mello, 2021). Achieving higher rates
of timely payments would thus reduce administrative as well as private costs and
could mitigate the distributional harm caused by unpaid fines.
One approach to increase the rate of timely payments utilizes nudges and be-

havioral science interventions more broadly. Such interventions have been widely
studied in tax compliance (Pomeranz & Vila-Belda, 2019) and, more rarely, in other
enforcement domains (e.g., Linos, Quan, Kirkman, 2020; Szabó & Ujhelyi, 2015).
While some of these studies delivered promising results, there is a growing body of
evidence documenting “nudges that fail” (Sunstein, 2017). In fact, a recent meta-
study of tax compliance trials finds that tax morale nudges are, on average, ineffec-
tive (Antinyan & Asatryan, 2019).2 Luttmer and Singhal (2014) stress that we lack a
coherent understanding of why such nudges increase compliance in some contexts
but fail in others.
The present paper studies behavioral interventions that aim at increasing timely

payment of fines. In doing so, we also want to explain why our interventions are
(or are not) effective. In a randomized controlled trial (RCT), we first study the im-
pact of different salience nudges on timely compliance with payment notifications
for speeding. The RCT covers the universe of speeding tickets processed by an en-
forcement authority in the suburbs of Prague, Czech Republic. Any driver caught
speeding by an automated speed camera system receives a notification demanding
the payment of a fine (between approximately $40 and $80) by a given deadline
(within 15 days). Delayed or incomplete payments trigger additional enforcement
measures that are costly for the ticketed individuals (in terms of late penalties) and
the authority alike (administrative costs).
Similar to other domains where official payment notifications are regulated by

numerous legal constraints, the notification used by the authority is a formalistic
legal text. Two important parameters, the payment deadline and the penalty for late
payments, are hidden or only vaguely mentioned in the lengthy text. To ease pro-
cessing of the complex text and to increase the salience of the two parameters, we
simplified the presented information by adding a one-page cover letter.We randomly
added three different letters that emphasized the payment deadline, the late penalty
for missing it, or both attributes. The control group received only the basic notifi-
cation. The pre-registered trial (see Dusek, Pardo, & Traxler, 2017) was conducted
between 2017 and 2019 and encompassed nearly 80,000 speeding tickets.
The results from the RCT show, firstly, that the estimated effect of increasing the

salience of the deadline alone on the rate of timely payments is not statistically sig-
nificantly different from zero. Secondly, emphasizing the late penalty produces a 1-
percentage point (pp) increase in payment compliance. Relative to the control group
(78 percent), this corresponds to a 1.2 percent higher rate of timely payments. The

1 These numbers were obtained from: Statistical Yearbook of Berlin (2019), Woodstock Institute (2018,
p. 8) and Jochelson (1995, p. 3), respectively.
2 The authors further report that deterrence messages are, on average, effective but yield small effects.
More generally, DellaVigna and Linos (2020) show that large-scale trials of the U.S.’ nudge units find
smaller effects than published, academic studies.
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third cover letter, which increases the salience of the deadline and the late penalty,
raises compliance by 2pp or 2.6 percent. This estimate is significantly larger than
the one from solely stressing the late penalty. Moreover, the effect is persistent over
time. This is remarkable, as the authority takes additional enforcement measures
that target non-compliant speeders once the payment deadline has passed. Hence,
the treatment effects shrink over time. As compared to the control group, our most
effective cover letter nonetheless yields a 1.6pp (or 2 percent) higher payment rate
even 100 days after the initial notification was delivered. Despite a seemingly small
effect size, a cost-benefit analysis shows that adding this cover letter is a highly cost-
effective policy instrument.
Next, we try to understand why increasing the salience of the deadline yields

different results than emphasizing the late penalty. To approach this question, we
first model the response to a notification where the payment deadline and the costs
of missing it are not fully salient. By making these parameters salient, our treat-
ments alter agents’ prior (mis)perceptions and, in turn, influence payment behav-
ior. The predicted treatment effects depend on the initial distribution of the priors
and the direction in which the salience nudges alter them. Perceiving a higher late
penalty or a tighter deadline would increase timely compliance. The results from
the RCT suggest that the deadline treatment failed to shift priors in the “right” di-
rection, whereas the penalty treatments did increase the perceived costs of non-
compliance.
To test these interpretations empirically, we quantify the distribution of and the

treatments’ impact on prior perceptions in a survey experiment. The survey exposed
respondents to the payment notification and, randomly, to one of the cover letters
from the RCT. The results confirm our model-based interpretation. Most subjects in
the control group underestimate the penalty for missing the deadline. Emphasizing
the late penalty corrects these misperceptions and, in turn, strengthens the incen-
tive to pay on time. At the same time, most subjects anticipate the correct deadline;
among respondents with misperceptions, similar shares of them under- and overes-
timate the deadline length. Making the actual deadline salient thus has limited and
opposing effects on perceptions that, in terms of behavioral consequences, cancel
each other out. The evidence thus offers a coherent explanation for the different re-
sults from our trial and provides an insight into the underlying mechanisms behind
the (in)effectiveness of the different salience nudges.

RELATED LITERATURE AND CONTRIBUTIONS

Our study contributes to the literature on behaviorally informed law enforcement
policies. We document that providing simplified, salient information about late
penalties has persistently positive effects on payment rates. The result, which com-
plements recent evidence on the value of salience for reducing failure to appear for
court (Fishbane, Ouss, & Shah, 2020), mirrors similar findings on the enforcement
of taxes (Pomeranz &Vila-Belda, 2019; Slemrod, 2019), housing codes (Linos, Quan,
&Kirkman, 2020) or waste collection regulations (Dur&Vollaard, 2019). Our results
indicate that the impact of a deterrence nudge can be amplified by jointly making
the payment deadline and the consequences of missing it more salient. This might
constitute an attractive and cost-effective strategy to increase timely payments in
other domains.
The latter observation also contributes to the emerging research evaluating

nudges in fine enforcement. Haynes et al. (2013) and Sinning and Zhang (2021), who
focus on selected samples of individuals with unpaid fines, both document positive
effects of deterrent text messages or letters. A closely related paper examines the
effect of reminder letters on the payment of parking tickets: Heffetz, O’Donoghue,
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and Schneider (2022) find larger short-term but no long-term effects on payment
compliance. This difference to our persistent effects might reflect differences in the
information content and the target samples: our cover letters provided clarifying
information with the initial ticket to all violators; Heffetz, O’Donoghue, and Schnei-
der’s letters were sent after the initial ticket, as reminders for non-responsive viola-
tors. We thus differ from all these studies by explicitly targeting timely, pre-deadline
payments rather than the ex-post collection of fines and late fees among the non-
compliant population.
Together with Heffetz, O’Donoghue, and Schneider (2022), our study is among the

few that explicitly examine deadlines in an enforcement context. Given that dead-
lines are central parameters of payment notifications and many administrative pro-
cesses (including tax filing; see Rees-Jones & Taubinsky, 2016; Slemrod et al., 1997),
the role of deadlines in timely compliance has received surprisingly little attention.
The results from our RCT indicate that highlighting a deadline is not necessarily
effective. The survey evidence offers an explanation: in our setting, most individu-
als correctly anticipated the 15-day deadline. This might also explain the difference
to De Neve et al. (2021), who find a positive tax compliance effect of simplified re-
minder messages with deadlines.3 In a context where most people overestimate the
deadline length, emphasizing a short deadline may indeed be effective.
The observation that the impact of salience nudges hinges on the context-

specific distribution of prior expectations in a given population (and a nudge’s im-
pact on these priors) offers a general framework for thinking about why certain
interventions—such as social norm nudges—yield decidedly mixed results (Luttmer
& Singhal, 2014): depending on the distribution of priors, a given message (such as
“90 percent pay their taxes on time”) might either increase or decrease priors (e.g.,
about others’ compliance behavior). In turn, the nudge could either strengthen or
weaken the incentives for timely compliance. Contextual differences in the distribu-
tion of priors can therefore explain why a given message might work in some set-
tings (e.g., Bott et al., 2020; Hallsworth et al., 2017) but fail to increase compliance
in others (e.g., Castro & Scartascini, 2015; Fellner, Sausgruber, & Traxler, 2013).4

INSTITUTIONAL BACKGROUND

We study the payment of speeding tickets issued by a local authority in Ricany,
Czech Republic. The town serves as the administrative center for a large suburban
area southeast of Prague. The authority manages 29 speed camera systems, out of
which 24 were installed during the second half of 2018. The fully automated camera
systems, which cover road sections with speed limits of 50km/h (26 cameras) and
40km/h (three cameras), measure each vehicle’s average speed in zones of several
hundred meters. The enforcement authority then automatically processes the data
on cars found to be speeding above a given cutoff.5

3 The setting in De Neve et al. (2021), who study tax compliance among late-filers in Belgium, differs
from ours in numerous ways. In addition to context, sample, and outcome, we add a cover letter to a
convoluted payment notification whereas De Neve et al. replace a reminder (that communicated many
different deadlines) with a simple message: “Submit your return within 14 days.”
4 Evidence supporting this argument is provided by Fellner, Sausgruber, and Traxler (2009). They report
that priors and heterogenous treatment effects are correlated with local compliance rates. Their social
norm message has a positive [negative] effect when local compliance is low [high], yielding a null result
on average.
5 Cameras placed at the entry and at the exit points of a road section record cars’ number plates to-
gether with a precise time stamp. Using the travel time between the entry and exit points, the average
speed is computed. Emergency vehicles like ambulances and police cars are later excluded from the au-
tomated enforcement process. Beyond this exemption and unlike in other studies (see, e.g., Makowsky
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As in many other settings, the fines for speeding are stepwise—increasing with
speed (Traxler, Westermaier, & Wohlschlegel, 2018). A ride recorded at less than
20km/h above the speed limit (but above a certain enforcement cutoff) is handled as
a minor speeding offense. During our sample period, minor speeding was punished
by fines ranging between 500 and 900 CZK (approximately $25 to $40 or up to 3
percent of the average monthly wage). Speeding at between 20 and 40km/h above
the limit, which is classified as an intermediate speeding offense, was subject to fines
between 1,100 and 1,900 CZK (approximately $50 to $87).6 Speeding at more than
40km/h above the limit triggers a very different enforcement procedure (and higher
penalties). Such speeding offenses (which are very rarely observed) are not covered
in our analysis.
Authorities send payment notifications—officially titled “summons to pay a pre-

scribed amount” (subsequently called speeding tickets)—to the registered address
of the vehicle’s owner either by registered mail or by e-mail.7 If the owner pays the
stipulated fine within 15 days of receiving the notification, the case is closed. If the
full fine is not paid by the deadline, the authority initiates a trial-like process. This
typically begins one to two months after the initial notification and triggers further
legal notifications, (e-)mails and phone calls. The car owner may be found liable for
a violation committed with his car, raising the total payment due (the initial fine
plus a late fee) to 1,500 to 2,500 CZK ($70 to $115) for minor speeding and to 2,500
to 5,000 CZK ($115 to $230) for intermediate offenses. Within these ranges (which
are defined by national law), the authority has full discretion in determining the ex-
act payment. The car owner may also be identified as the driver and could then, in
addition, be punished by demerit points.
A key feature of the institutional set-up, which is also observed in many other

enforcement contexts (e.g., De Neve et al., 2021; Fishbane, Ouss, & Shah, 2020), is
the poor communication of key parameters in the payment notification. The text
is highly convoluted and formalistic, full of legal terms and relatively lengthy (691
words, see Appendix C). It contains numerous legal extracts and information about
the exact time, date, and location of the traffic violation. The payment deadline is
poorly communicated and, in particular, the consequences of missing the deadline
are not properly explained; the text only states the vague phrase “the office will
continue investigating the offense.” Knowledge of administrative law is needed to
understand that non-compliance implies that the authority will initiate the trial-
like process, governed by a different legal procedure, with various possible out-
comes. Despite being explicitly stated, the salience of the payment deadline might
be compromised, too, by the plethora of legal formalities in the text. The interven-
tions from our RCT try to raise the salience of the payment deadline and the late
penalty.

RANDOMIZED CONTROLLED TRIAL

Given the formalistic nature of the payment notification, behavioral science insights
suggest that simplification of the communication might be a promising strategy to

& Stratmann, 2009), there is no scope for discretion by police officers. See Appendix B and Dusek and
Traxler (2022) for further institutional details. All appendices are available at the end of this article as it
appears in JPAM online. Go to the publisher’s website and use the search engine to locate the article at
http://onlinelibrary.wiley.com.
6 The variation in the fines is discussed in Appendix B. An earlier version of this manuscript included an
RDD that exploited the discontinuities in fines (Dusek, Pardo, & Traxler, 2020).
7 The electronic mail is sent through an official e-governance platform called “databox.” Almost all com-
panies and some private individuals make use of this service.
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Standard notification + Cover letters

Deadline & Penalty Deadline

Penalty

vs

Control

Only standard notific.

Figure 1. Experimental Design.

increase timely compliance.8 We therefore test whether the timely payment of fines
can be increased by simplifying communication and raising the salience of relevant
parameters of the enforcement regime. In cooperation with the enforcement author-
ity, we randomly assigned speeding offenders to four different groups. The control
(C) group received only the standard notification without any cover letter. Three
treatment groups received a cover letter on top of the notification. These cover let-
ters were brief and simple: depending on the treatment, they contained between 44
and 74 words (in contrast to the 691 words in the standard notification) to convey
the main information. The treatments aimed at increasing the salience of the pay-
ment deadline, the consequences of missing it, or both.
Each cover letter briefly informed the recipient that she is summoned to pay a

fine for speeding. The Deadline (D) treatment asked to “Please pay the amount in
full …within 15 days after receiving this summons.” The Penalty (P) treatment em-
phasized the consequences of non-compliance: “If you do not pay the whole amount
the office will continue investigating the offense. The amount that you will poten-
tially have to pay may be as high as 2,500 CZK.”9 The Deadline & Penalty (D&P)
treatment combined both of these two texts. The fonts and the graphical layout of
the cover letters were the same as in the standard notification (see the Czech origi-
nals in Appendix C).
Our experimental design, which is summarized in Figure 1, can be interpreted

as an incomplete 2 × 2 factorial design. As the authority refused to send out plain
cover letters (that would neither emphasize the penalty nor the deadline), there is no
treatment cell with such a letter. The comparison of outcomes between the control
and treatment groups will thus capture the joint effect of simplification and increas-
ing the salience of the late penalty, the deadline, or both.10 Finally, we shall note a
nuanced difference between the two treatment dimensions: stressing the deadline
merely increases the salience information contained in the standard notification;

8 To quote from the “Make it Easy” advice in the UK Behavioral Insights Team’s EAST framework: “Sim-
plify messages. Making the message clear often results in a significant increase in response rates to com-
munications” (Service et al., 2014, p. 4). See also, among many others, Sunstein (2013).
9 Bold font was also used in the actual cover letter (see Appendix C for the full text). For intermediate
speeding offenses (with speeds of 20 to 40km/h above the limit), the latter part would read “...as high as
5,000 CZK.”
10 De Neve et al. (2021) isolate “pure” simplification effects. While these authors replace letters from tax
authorities with more simple ones, the legal framework of our context prevented us from replacing the
standard notification.
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the penalty treatments, in contrast, make a point salient that is part of a national
law (and thus publicly available information) but not explicitly stated in the notifi-
cation. Hence, one might argue that the P treatment provides new information, at
least for those uninformed about the national rules.

Predictions

How will our interventions affect payment decisions? To answer this question, let
us briefly discuss the underlying choice problem.11 After receiving a payment no-
tification that stipulates a fine f, a speeder might either pay now—bearing some
opportunity costs—or postpone the decision to the next day. Postponing the pay-
ment beyond a deadline T implies that the payment obligation increases to f + K,
where K > 0 captures the expected late penalty (late fee plus the costs of potential
demerit points). Given these parameters, a rational individual would only pay the
fine as long as the opportunity costs are below a certain cutoff. This cutoff is shaped
by the option value of postponing the payment or, more intuitively, the opportunity
to “wait and see.” The latter option is constrained by the deadline. The closer the
deadline, the higher is the pressure to pay.12
As noted above, the legal notification is unclear on the late penalty K. The exact

payment deadline T might get lost in the long text, too. Speeders might therefore
hold misperceptions of these two parameters—a presumption that is empirically
examined below in the Survey Experiment section. We expect our treatments to
alter these (mis-)perceptions. The P and D&P treatments should affect perceptions
regarding the late penalty. Analogously, the D and D&P treatments should impact
the perceived length of the deadline. Changing these perceptions, in turn, should
influence the decision if and when to pay. One can formally derive the following
predictions (see Appendix D):

1. Treatments P and D&P will increase [decrease] the rate of timely payments if
the cover letters increase [decrease] the perceived late penalty.

2. Treatments D and D&P will increase the rate of timely payments if the cover
letters decrease the perceived length of the deadline.

The intuition for the first prediction follows a simple deterrence logic: if the treat-
ments make speeders find out that the late penalty is larger than otherwise expected,
this increases the perceived pressure to pay before the deadline (and, vice versa, low-
ers it for individuals who would have expected a larger late penalty). The intuition
behind the second prediction relates to the fact that a tighter deadline reduces the
scope for postponing the payment (i.e., it lowers the option value of not paying to-
day). As long as the D and the D&P treatment makes speeders realize that the dead-
line length is shorter than otherwise expected, this raises the pressure to pay. Hence,
timely compliance should increase. The case of an underestimation of the deadline
is theoretically more complex and the outcomes are ambiguous.
In addition to our two main predictions, there is also scope for an interaction ef-

fect: the effect of the D&P treatment on payment rates might differ from the sum of
the effects from each treatment alone. If drivers underestimate the late-pay penalty

11 A formal exposition of the framework, which follows Altmann, Traxler, and Weinschenk (2022), is
provided in Appendix D. All appendices are available at the end of this article as it appears in JPAM
online. Go to the publisher’s website and use the search engine to locate the article at http://onlinelibrary.
wiley.com.
12 More technically speaking: the closer the deadline, the lower the option value. Right on the day of the
deadline it becomes quite costly not to pay (as K> 0). From the perspective of a rational speeder, it might
thus become optimal to pay, even for relatively high opportunity costs.
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and overestimate the deadline length, we could, in principle, observe a positive in-
teraction.13
Our predictions highlight that the treatments’ impact crucially depends on the

distribution of prior (mis)perceptions as well as the direction in which the salience
nudges alter these perceptions. We could, for instance, observe null results for a
treatment because (i) it failed to alter priors, (ii) prior expectations were already
fully in line with the communicated information, or (iii) there are roughly equal-
sized groups of speeders who over- and underestimate a parameter. (In the latter
case, our interventions would produce heterogeneous effects that offset each other.)
After examining the results from the RCT, the Survey Experiment section below
empirically examines these different interpretations.

Sample and Implementation

Between November 2017 and August 2019, we randomly assignedN= 78,882 speed-
ing tickets to one of our four treatments. During the expansion of the camera system
in the second half of 2018, there was a glitch. Due to a programming error, speed-
ing offenses recorded between August and November 2018 were randomized among
only three treatments (C, D, and P), with no single observation for the D&P treat-
ment. After correction, tickets were again randomly assigned to all four treatments.
To re-balance the number of observations per treatment, we over-proportionally al-
located cases to the D&P treatment for several months.14

For each speeding violation we observe, among other characteristics, the date and
time of the speeding offense, the vehicle’s speed, the level of the fine, the date the
ticket was sent and received,15 and the date when the fine was eventually paid. Ta-
ble 1 summarizes these variables. The average speed of ticketed offenses is nearly
65km/h (15km/h above the limit). After being sent, it takes about five days for an
average ticket to be received by the car owner. Around 45 percent of offenses are
committed by company-owned vehicles, which means that the tickets are sent (typ-
ically electronically) to the company with whom the car is registered. The rest are
privately owned vehicles. It is important to note that the bulk of our observations
come from low severity offenses. Only 6 percent of offenses are of medium severity.
Finally, note that around 10 percent of cars received two (or more) speeding tickets
during our sample period. We independently randomized each offense, such that
the treatment sequences are random, too.
As a consequence of the implementation issues mentioned above, our treatments

are not fully balanced over time and space (between speed cameras). The latter point
is also reflected in Table 1. In the D&P treatment, fewer observations are from the
initial five speed cameras. F-tests indicate several additional imbalances. This is due
to the average characteristics of the offenses observed during the time period when
theD&P treatment was over-weighted in the randomization (see above). During this
time period, the speed cameras recorded slightly more company cars (who also
receive their tickets electronically) and more low-severity offenses. However, the

13 Appendix D provides a more detailed, formal discussion of these predictions. All appendices are avail-
able at the end of this article as it appears in JPAM online. Go to the publisher’s website and use the
search engine to locate the article at http://onlinelibrary.wiley.com.
14 Specifically, the probabilities of assigning an offense to the C, D, P, and the D&P treatment were set
at 20, 15, 15, and 50 percent, respectively. These proportions were maintained until May 2019. Between
May and August 2019, we reverted to equal assignment probabilities of 25 percent per treatment.
15 For tickets sent by registered mail, the adressee has to sign a delivery confirmation. The time stamp
on the delivery confirmation is recorded in the data. For tickets sent electronically, the e-governance
platform records the date when the recipient opened the message. These delivery dates determine the
15-day payment deadline.
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first 21 days after receiving the notification. The payment deadline (15 days) is indicated by the vertical
line.

Figure 2. RCT—Cumulative Response Rates by Treatment.
[Color figure can be viewed at wileyonlinelibrary.com]

imbalances vanish once we condition on time and space: after including sending-
week and speed camera fixed effects, the second set of F-tests reported in the last
column of Table 1 looks muchmore reassuring. Our estimates below account for the
imperfect randomization by including not only a large vector of observable charac-
teristics but also a full set of sending-week and speed camera dummies. We will see
that the imbalances do not seem to influence any of our results.

MAIN RESULTS

Figure 2 presents the cumulative payment rate across treatment conditions over the
first 21 days after receiving the notification.16 The figure reveals small but systematic
treatment differences. The payment rates in treatment D are hardly distinguishable
from those observed in the control group. By the 15-day deadline, 77.9 percent have
paid the full amount in the control group. Treatment D increases this rate by a mere
0.2pp. Treatments P andD&P, in contrast, produce a visibly positive effect: after just
three days, payment rates are 2pp higher than in the control group. During days
6 to 15, the D&P treatment effect remains at this level, but the P treatment effect
shrinks. Within the 15-day period, the two treatments induce a 2.0pp (+2.6 percent)
and 0.9pp (+1.2 percent) higher payment rate, respectively.

16 Figure A1 covers responses between days 5 and 100. The time axis of Figure 2 starts at day 3, which
allows displaying response rates in the range between 40 to 80 percent. This facilitates the visualization of
treatment differences. Moreover, fluctuation of cumulative responses during the first days are somewhat
noisier. All appendices are available at the end of this article as it appears in JPAM online. Go to the
publisher’s website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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Next, we estimate the treatment effects on the probability of paying within differ-
ent time periods. We run linear probability model (LPM) estimates of the equation

Payτ
i = βτ

0 + βτ
1Deadlinei + βτ

2Penaltyi + βτ
3Deadline & Penaltyi + Xiγ τ + ετ

i (1)

where Payτ
i is a dummy indicating whether the payment was made in full within τ

= {7, 15, 30, 100} days after receiving the notification. The treatment effects on the
outcome variables are captured by the β-coefficients. We control for Xi, a vector of
car and offense characteristics, which, as discussed above, includes sending-week
and speed camera zone fixed effects.
The estimates from Table 2 confirm the descriptive evidence from above. The esti-

mates of the effects of the D treatment on payments during the first seven days and
on pre-deadline payments are positive but they are not precisely estimated enough
to be statistically significant. For pre-deadline payments, column (4) documents a
point estimate of +0.27pp (with an upper bound of the 95 percent-confidence in-
terval of 1.0pp). The penalty treatment P raises the rate of pre-deadline payments
by around 1pp and the interacted D&P treatment by 2pp. For both treatments, F-
tests reject the null that the estimated effects are the same as the estimates for the
D-treatment’s effect (with p < 0.1 and p < 0.001, respectively).
These results are consistent with the predictions from the previous section for the

case where (i) the P and theD&P treatment correct priors that tend to underestimate
(rather than overestimate) the late penalty. The statistically insignificant effect of
the D treatment is more difficult to interpret. As discussed above, the intervention
could be ineffective if most drivers correctly perceive the deadline length; hence,
there would be little scope for the treatment to alter perception. Alternatively, the
treatment could have produced offsetting effects in different subgroups (with priors
that over- and underestimate the true deadline). Section “Survey Experiment” offers
survey evidence that allows us to discriminate among these different interpretations.
Finally, note that the D&P treatment has a significantly stronger impact than the

P treatment (p ≈ 0.01; see the F-tests reported in columns 3 and 4 of Table 2). This
suggests that adding emphasis to the deadline increases compliance when the late
penalty is made salient, too. This observation is consistent with the idea of a pos-
itive interaction from jointly increasing the salience of the deadline and the late
penalty (see the subsection on Predictions in the previous section). Based on the
estimates reported in Table 2, however, we cannot reject that the effect size of the
D&P treatment equals the sum of theD and the P treatments—either for the 7-day or
the 15-day outcome windows (columns 1 through 4). For the latter case, the F-test
of the H0 : β3 = β1 + β2 yields p ≈ 0.15. F-tests for outcome periods beyond the
deadline indicate statistically significant differences (Table 2, columns 5 through 8).
Note, however, that payments in the post deadline period are difficult to interpret
(see below).

Robustness and Extensions

How robust are these findings? First, it is reassuring to note that the estimates are
virtually unaffected when we add controls. Hence, the imbalances associated with
the imperfect implementation of the RCT seem to have little influence on average
treatment effects. Second, when we consider payments for different outcome peri-
ods (with τ smaller or larger than the deadline T), we observe—consistently with
Figure 2—stronger treatment effects within one week and smaller effects on cumu-
lative payment rates within 30 or 100 days. It is important to emphasize, however,
that payments in the post-deadline period are very difficult to interpret because they
are shaped by additional enforcement activities (which are largely unobserved in
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our data). This caveat is certainly relevant for the 100-day period, but also applies
to the 30-day window: occasionally, the authority reaches out to a non-compliant
car owner via phone or mail after just three weeks. Hence, any additional enforce-
ment effort beyond the notification naturally works towards reducing the treatment
effects. We nevertheless observe a persistently positive effect of the D&P treatment.
Even 100 days after the delivery of the payment notification—and after up to 85 days
of post-deadline enforcement actions—the payment rate in this treatment is 1.6 to
1.7pp (+2 percent) higher than in the control group (columns 7 and 8 of Table 2).17
We return to discussing the implications of this persistence—which is remarkably
similar to the dynamic effects reported in De Neve et al. (2021)—in the next subsec-
tion. Finally, we also examined different corrections for multiple hypothesis testing
(List, Shaikh & Xu, 2019; Romano & Wolf, 2005). The results from this sensitivity
analysis suggest that the inference from Table 2 remains qualitatively robust when
we account for multiple testing (see Table A1).
We next studied partial (rather than full) payment of fines. It turns out that 99.9

percent of all observed payments cover the full amount. We therefore obtain very
similar estimates to those reported above (see panel A of Table A2). Put differently,
the treatments work by turning non-paying speeders into paying ones (rather than
turning partial into full payments). We also examined whether the repeated treat-
ment of car owners with multiple tickets influences our results. When we replicate
the LPM estimates for a sample with just one ticket per car (the first treatment), the
estimates again remain almost unchanged (see panel B of Table A2).
We also conducted a duration analysis to explore the exact timing of payments.

In particular, we estimated hazard models with and without time-varying treatment
effects. The results, which are reported in Table A3 in the Appendix, corroborate our
findings from above. Consistently with Figure 2, the duration analysis documents
equally strong, positive effects from the P and the D&P treatments during the first
seven days after receiving a speeding ticket. During days 8 to 15, the hazard rate in
the D&P treatment (i.e., the probability of paying the fine conditional on not having
paid before) remains roughly 6 percent above the corresponding rate in the control
group (see columns 3b and 4b in Table A3). For the D treatment, in contrast, there
is no difference in conditional payment rates during this period. Hence, it is the
payment decisions in the pre-deadline week that lift the effect size of the D&P treat-
ment above the P treatment. The estimates further show that the treatment effects
are concentrated in the pre-deadline period: after day 15, there are no statistically
significant differences in hazard rates.18

In an additional step, we assessed the heterogeneity of the effects. Running our
main LPM estimates (with full payments within 15 days as the dependent variable)
on various subsamples, we detect little heterogeneity. Only for theD&P treatment do
we observe a stronger treatment effect on private car owners compared to company
cars (+3pp vs. +1pp; see Table A4). A very similar pattern is observed for speeding
tickets delivered by regular versus electronic mail. Given that almost all companies
receive speeding tickets via e-mail (see Footnote 7) and almost all private owners
receive them via regular mail, we cannot pin down whether the form of delivery or
the type of receiver drives this heterogeneity. Ortega and Scartascini (2020), who

17 The constant reported in column (7) of Table 2 reveals a 100-day payment rate of 83.5 percent (in
the control group). Compared to other domains, this is a high collection rate (see Figure 2.2 in Piehl &
Williams, 2010).
18 The estimation results hardly differ between Cox proportional hazard and complementary log-log
models (Sueyoshi, 1995); see Table A3. All appendices are available at the end of this article as it ap-
pears in JPAM online. Go to the publisher’s website and use the search engine to locate the article at
http://onlinelibrary.wiley.com.
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experimentally vary the way in which taxpayers with outstanding tax debt are ap-
proached, find that e-mails have a stronger impact on payment rates than letters.
If this finding were to generalize to our context, it would imply that the observed
pattern mainly reflects lower responsiveness of corporations compared to private
car owners.
Finally, we examinedwhether the estimated treatment effects vary over time. Com-

paring tickets that were sent early or late within a given calendar month, we do not
detect any systematic differences relative to the average treatment effects reported
above. This suggests that short-run liquidity constraints, which could be tied to pay-
check intervals, do not seem to be main drivers of non-compliance. This might re-
flect that this region is relatively well off (many ticketed drivers are local) and that
in our sample, a 15-day payment deadline allows for a reasonable time to adjust to
negative income shocks.

Cost-Benefit Analysis

The results from the RCT indicate that increasing the salience of the late penalty
has a statistically significant but quantitatively small effect on timely compliance.19
From a public management perspective, it is important to understand the cost-
benefit trade-off implied by the estimated effects. The first part of this subsection
thus assesses the fiscal costs and benefits to the local authority.20
The first benefit from increasing payment compliance comes from saving the pub-

lic authorities’ resources spent on enforcement. As mentioned earlier, the adminis-
trators follow-up with additional enforcement steps if a ticket is not paid on time;
they compile and send further legal notifications (often more than one) and may
communicate with the car owners via e-mail, phone, or in person. These adminis-
trative steps take about 15 minutes per ticket when offenders comply quickly after
the first follow-up step (and much longer for protracted cases). Accounting for the
labor costs of the administrators—the average hourly labor costs of an administra-
tor are about 200 CZK—the costs for processing an unpaid ticket thus amount to
at least 50 CZK. In turn, the increase in timely payments caused by the D&P cover
letter (+2.06pp) translates into a reduction of at least 1.03 CZK in administrative
costs per ticket.21
A second, direct fiscal benefit is given by the gains in collected revenues. These

gains are comprised, on the one hand, by the treatment-induced increase in the
probability of ultimately collecting any payment, pre-deadline, or post-deadline. On
the other hand, the authority also loses a fraction of the late fees from the drivers
who would have paid post-deadline but were induced by the treatment to pay pre-
deadline. Let us discuss these two components in more detail.
The treatments’ effects on ultimate payments are observable in principle but we

cannot directly estimate them. The RCT ended in August 2019 and our dataset
records payments made until December. The final payment outcomes, however,
might take more than one year to materialize. Analyzing data from the start of our
trial nevertheless indicates that non-compliance within 100 days (the longest time
window used in our analysis) is a good predictor for long-run non-compliance: for
9 out of 10 tickets that are unpaid within 100 days (and for which we are able to

19 Note that the effect size is consistent with results from RCTs testing behavioral strategies to enforce
tax payments (see Antinyan & Asatryan, 2019).
20 The additional input parameters of the analysis—the information on the processing time of follow-up
enforcement, the labor costs of administration, etc.—were obtained from the traffic authorities in Ricany.
21 For every 100 tickets sent out with the cover letter, additional 2.06 tickets are paid on time, saving the
authority 2.06 × 50 = 103 CZK in total, or 1.03 CZK per ticket that is sent.
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observe a one-year outcome period), there is no payment recorded any time after
the first 100 days. We therefore use the estimated treatment effects on (full) pay-
ments within 100 days to approximate the revenue gains.
By increasing the fraction of drivers who pay the fine f by the deadline, the au-

thority also foregoes revenue K from the drivers who would have ultimately paid
after the deadline. The combined effect of an increase in ultimate payments and a
reduction in post-deadline payments can be computed directly from the D&P treat-
ment’s effects on the ultimate payments (as captured by the coefficient β100

3 from
equation 1) and the payments by the deadline (β15

3 ). The change in revenues, which
is derived in Appendix E, is given by

�R = β100
3 f + (

β100
3 − β15

3

)
K. (2)

Intuitively, the first term denotes the increase in the basic fines ultimately col-
lected. The second denotes the loss (since, according to our estimate, β3

15 > β3
100) of

the late fee K not collected from the drivers who would have paid late but are in-
duced to pay on time. We then quantify the change in revenue straightforwardly by
substituting the appropriate values into equation (2): The estimates from columns
(3) and (7) in Table 2 for the effect sizes, and, since f and K vary between observa-
tions, the empirical mean values of f (830 CZK) and K (870 CZK).22 The result of
this exercise implies a revenue gain of around 11.83 CZK per ticket. Together with
the savings in enforcement costs (1.03 CZK, see above), the D&P cover letter thus
yields a fiscal benefit of approximately 12.86 CZK per ticket.
We now turn to the fiscal costs of the intervention. Note first that the fixed costs

for the necessary adjustment in the software were negligible.23 Hence, the costs pri-
marily consist of the marginal costs of printing and sending the cover letters. Here
one has to note that 40 percent of tickets are sent electronically (see Table 1); for
these cases, the marginal costs are zero. For the remaining 60 percent, the costs are
at most 0.4 CZK (paper and printing; sending costs are unaffected). The treatment
cover letter thus costs at most 0.24 CZK on average.
Summing up the fiscal benefits and costs, the D&P treatment yields a net fiscal

gain of 12.62 CZK (approximately 50 cents) per ticket on the margin. Adding the
cover letter is thus highly cost effective from a fiscal perspective.While itsmagnitude
appears small, the ratio of marginal fiscal benefits over costs is well above 50. This
latter result is mainly due to the near-zero costs, mirroring one of the key arguments
in favor of nudging (see, e.g., Benartzi et al., 2017). On aggregate, however, the fiscal
benefits are relevant from the local authority’s perspective. As the camera systems
generate roughly 42,000 tickets per year, this would translate—if scaled up across
all tickets—into net annual benefits of roughly 530,000 CZK for the authority. This
sum covers approximately one quarter of the annual costs of employees involved in
ticket administration at the authority. In light of these findings, the authority has in
fact started to adopt our most effective cover letter. Since June 2020, it gets attached
to all tickets.

22 While the fine f is observed for all observations, we observe K only for a (nonrandom) subset of 5,267
speeding tickets that were not paid in time and for which the data contain information on the total
amount due (f + K).
23 The software generates the notifications automatically, inserting the appropriate values (e.g., fines
based on the input variables, in particular, the measured speed). The randomization merely required
adding an extra layer of alternatives to the generating process.
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Welfare Discussion

So far, we have focused on the fiscal impact of the treatment. A comprehensive wel-
fare analysis of the salience letters needs to consider additional channels. Note first
that the increase in collected revenues (11.83 CZK per ticket) represents a mere
transfer between car owners and the authority. Hence, only the savings in enforce-
ment costs (1.03 CZK) and the costs of the letters (0.24 CZK) enter the calculus of
social benefits and costs. This leaves us with a social gain of 0.79 CZK per ticket.
Second, the treatment impacts car owners and their choices in numerous, welfare-
relevant ways. Paying earlier, for instance, implies that some decisionmakers bear
higher opportunity costs (see Appendix D). These opportunity costs might (similar
to the direct, monetary costs) affect low-income households more strongly (Kessler,
2020; Mello, 2021). In a welfare analysis that accounts for inequality, this would
reduce potential social gains.24
At the same time, one has to note that our treatments correct misperceptions

about the costs of non-compliance. The increase in timely compliance thus means
that car owners avoid the (for some, surprisingly) costly follow-up enforcement pro-
cess. In fact, it is plausible that the cost of the follow-up enforcement is higher for
drivers than for the authority; it is certainly not a routine experience for them. In
addition, the cover letter may be valuable in its own right. Our survey (which is in-
troduced below) shows that 57 percent of respondents find the information provided
in theD&P treatment “somehow useful” and 21 percent find it “very useful.”25 To the
extent that the cover letters facilitate the processing of information, the treatment
may also reduce the time spent deciphering the content of the legal notification.
These information-processing benefits are not limited to the drivers whose behavior
is altered by the treatment but to many others (as the survey suggests, 78 percent of
drivers). The intervention might therefore reduce nontrivial compliance costs (see,
e.g., Evans, 2003).
A quantification of these different channels and a fully-fledged (behavioral) wel-

fare analysis is beyond the scope of this paper, in large part due to the lack of relevant
measurements. However, two implications should be clear from our discussion. On
the one hand, the intervention is welfare-improving as long as the net welfare impact
on car owners is non-negative (or, in money-metric terms, larger than −0.79 CZK
per ticket). On the other hand, any net welfare gain would, most likely, be much
smaller than what is suggested by the mere fiscal cost-benefit analysis.

SURVEY EXPERIMENT

The main results from our RCT, in particular, the positive effects of the D and the
D&P treatments, are consistent with our predictions under certain distributions of
prior misperceptions. We conducted a survey experiment in order to further gauge
these misperceptions and to explain why the P treatment failed to increase timely
compliance.
We were not able to survey speeders from our RCT. Instead, we worked with a

sample of N = 1,609 individuals aged 18 or above and holding a driving license.
These individuals were recruited online from the Czech National Panel, a panel of

24 Recall from earlier in this section that we do not find any evidence on varying payment rates or treat-
ment effects within calendar months, suggesting that responses from cash-constrained, poor individuals
do not drive our findings.
25 These responses resemble those documented by Allcott and Kessler (2019), who evaluate the welfare
implications of home energy reports.
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respondents that is representative of the Czech population.26 Survey participants
were, on average, 44 years old and 50 percent of them were females. Consistent with
random treatment assignment, all observable characteristics are balanced across
treatments (see Appendix Table A5).
Participants were first exposed to a hypothetical scenario description, which ex-

plained that they were detected speeding. Participants were then randomly assigned
to either the control group or one of the three treatments. Based on this assignment,
they were presented with speeding tickets with exactly the same text and graphical
layout as the actual ticketed car owners in our RCT: the standard notification (con-
trol group) or one of the three cover letters followed by the standard notification
(treatment groups). Thereafter (and without the opportunity to return to the text of
the notification or the cover letter), participants were asked, among others, about
their perceptions regarding the deadline and the penalty for missing it.

Perceptions About the Deadline

Perceptions about the deadline were assessed with a question asking, “When do
you think you have to pay the full amount of the fine?” The four response options
were within 7, 15, 30, or 60 or more days after receiving the notification. Using
binary response dummies as dependent variables, we estimate linear probability
models that follow the structure of equation (1). Table 3 presents the results. The
data allow us to examine the prior beliefs in the control group: 69 percent correctly
expect a 15-day deadline (column 3) while about 13 percent underestimate and 18
percent overestimate the deadline length. Hence, despite the formalistic structure of
the notification, the deadline (which is mentioned repeatedly in the notification; see
Appendix C) seemed sufficiently salient to a clear majority of survey participants.
Notwithstanding this high salience, the survey data document that the D and

D&P treatments consistently altered these (mis)perceptions. The two cover letters
that make the 15-day deadline more salient increased the number of correct re-
sponses by 17pp and 15pp, respectively (column 3). The P treatment, in contrast,
has no effect. The estimates document that the increase in correct perceptions is
achieved by an equally pronounced decline in the share of respondents who under-
estimate (column 1) and in the share of those overestimating the deadline length
(column 5).27
These findings narrow down the possible interpretations of theD treatment’s inef-

fectiveness in the RCT. The survey indicates, first, that a vast majority holds correct
perceptions regarding the deadline. Second, among the few who hold mispercep-
tions, equal shares of people under- and overestimate the deadline length. The inter-
vention corrects both of these misperceptions, which implies opposing effects that
offset each other on aggregate (compare to the Predictions subsection above).

Perceptions About the Late Penalty

Most respondents are well aware that not paying the fine before the deadline implies
higher costs. In the control treatment, 81 percent expect an increase in the payment
obligation (column 1 of Table 4). The P andD&P treatments, which highlight the late
penalty, significantly increased this share by 6pp and 9pp, respectively (columns 1

26 The panel is maintained by three professional survey providers. Our survey was administered by one
of these providers, NMS Market Research. Further information is available at www.narodnipanel.cz.
27 These results remain virtually unchanged if we include control variables. This pattern is reassuring
and consistent with successful randomization.
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and 2). In contrast, the D treatment, which emphasized only the deadline, had no
significant effect.
We next explore responses to the question: “What would be the total amount you

would eventually have to pay?”28 The data document a pronounced level of misper-
ceptions of the amount of post-deadline payment obligations (see the constant term
in columns 3, 5, and 7 in Table 4). Only 11 percent of respondents have a correct per-
ception (column 5) and a larger share of respondents (53 percent) underestimate the
costs of missing the deadline (column 3). The P and D&P treatments have a strong
impact on these perceptions. The share of respondents expecting a payment of 2,500
CZK rises (from a baseline of 11 percent) by 42pp and 47pp, respectively (column
5). The shift in perceptions is primarily due to a 30pp to 34pp drop in underesti-
mations (column 3) and much less by a drop in overestimations (−13pp in column
7). Similar effects are observed for the survey participants’ expectations regarding
demerit points, an additional element of the late penalty: in the baseline treatment,
32 percent expect to get demerit points for missing the deadline. In the P and D&P
treatments, this rate increases by 30pp (see Table A6 in the Appendix).29
To wrap up, the evidence indicates that the P and D&P treatments seem to work

via a perceptual deterrence channel (Apel, 2013). Reading the standard notification
leaves speeders with sizable misperceptions of the late penalty, with a majority un-
derestimating the late penalty. The two cover letters thus induce higher expected
costs of missing the deadline and, in turn, increase timely compliance.

CONCLUDING DISCUSSION

This paper has studied the timely payment of fines from speeding tickets. We first
presented the results from an RCT that evaluates the impact of simplifying cover let-
ters. The letters either increased the salience of a payment deadline, the penalty for
late payments, or both. Emphasizing only the deadline does not yield any increase in
payment rates. Stressing the late penalty increases timely compliance by about 1.2
percent. Jointly communicating the deadline and the penalty raises timely payments
by 2.6 percent. The latter treatment’s impact is persistent over at least 100 days. To
narrow down the interpretation of these findings, we then reported complementary
evidence from a survey experiment. The survey reveals relatively limited and approx-
imately symmetric over- and underestimations of the deadline length. Making the
deadline salient has small and opposing effects on priors that offset in the aggregate.
In contrast, underestimations of the late penalty are much more prevalent. Increas-
ing the salience of the late penalty thus raises the perceived costs of non-compliance
and—in line with a simple theoretical framework—increases the incentive to pay on
time.
A cost-benefit analysis showed that our interventions—in particular, the letter

that emphasizes both the late penalty and the payment deadline—are a highly cost-
effective way of improving the collection of fines. Adding the cover letter reduces
the caseload of the follow-up enforcement process (saving administrative costs) and
directly increases revenues, as it persistently increases payments. Summing up all

28 The question does not directly refer to the late penaltyK but asks about f+K. This reflects that both the
notification and our cover letters refer to the total payment obligation (f + K) rather than the difference
(K). The response options were “up to 1,500,” “up to 2,000” and so on in the multiples of 500 until “up to
4,500” and “more than 4,500.”
29 For this variable, we further observe an interesting correlation: within the control group, those who
overestimate the deadline length are alsomore likely not to expect demerit points formissing the deadline.
This provides a possible explanation for the positive interaction effect observed for the D&P treatment.
All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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fiscal benefits and costs, our most successful treatment yields a net revenue gain of
roughly 50 cents per ticket. The total gains would cover approximately 25 percent
of the costs of the ticket administration personnel. In light of these findings, the
authority has in fact implemented our most successful cover letter as a permanent
measure.
Simplifications of legal notifications that increase the salience of certain pieces of

information are becoming more and more popular. Our findings offer a cautionary
reminder that the effectiveness of such nudges hinges on their power to effectively
shift perceptions in the target population in the desired direction. The ability to
do so depends on the initial distribution of relevant priors. Authorities or project
teams might first want to examine these distributions and pretest a nudge’s impact
on different perceptions. This could avoid wasting resources in underpowered RCTs
that test many different nudges with limited promise. Simple survey experiments
may thus help to optimize interventions and identify those that are most promising
in a given context.
These arguments also speak to questions regarding the external validity of our

findings. The evidence from the RCT and the survey experiment point to the mech-
anism behind the observed treatment effects: people update their perceptions and
respond accordingly. We expect that this mechanism would be relevant in other set-
tings as well. The size and direction of the treatment effects in a particular setting
are, however, shaped by the prior perceptions. These priors, in turn, might depend
on details of legal notifications as well as numerous institutional, cultural, and eco-
nomic factors. While priors differ between contexts, it is reassuring to note that the
impact of our late penalty nudge quantitatively and qualitatively mirrors findings
from several other enforcement domains. Our results show that one can increase
the impact of such nudges by also highlighting payment deadlines. It is up to future
research to test this idea in other settings.
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