DON'T BLAME
THE MESSENGER.
A FIELD EXPERIMENT

ON DELIVERY
METHODS FOR
INCREASING TAX
COMPLIANCE

DEVELOPMENT BANK
OF LATIN AMERICA




WDEVELOPMENT BANK
OF LATIN AMERICA

DON'T BLAME THE MESSENGER. A FIELD
EXPERIMENT ON DELIVERY METHODS FOR

S INCREASING TAX COMPLIANCE
= Ortega, Daniel
o Scartascini, Carlos
> CAF — Working paper N° 2015/09
Lo November 2015
w
ABSTRACT

The effect of different delivery mechanisms for increasing tax compliance has not been
evaluated so far. This study conducts a field experiment in Colombia that varies the way the
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taxes. More than 20,000 were randomly assigned to a control or one of three delivery
mechanisms. Results indicate large and highly significant effects, as well as sizable differences
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Don’t Blame the Messenger.
A Field Experiment on Delivery Methods for Increasing Tax
Compliance

DANIEL ORTEGA AND CARLOS SCARTASCINI

Abstract

The effect of different delivery mechanisms for increasing tax compliance has
not been evaluated so far. This study conducts a field experiment in Colombia that
varies the way the National Tax Agency contacts taxpayers on payments due for
income, value added, and wealth taxes. More than 20,000 were randomly
assigned to a control or one of three delivery mechanisms. Results indicate large
and highly significant effects, as well as sizable differences across delivery
methods. A personal visit by an inspector is more effective than a letter or an
email, conditional on delivery; which has several relevant academic and policy

implications.
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I. Introduction

Why do people pay taxes? What are the best mechanisms for collecting
outstanding tax obligations? The empirical literature has advanced steadily in the
last few years in trying to explain what motivates individuals to pay their taxes in
full and on time, and what is the best way to deal with those who do not declare
the full tax amount or are late with their payments. In particular, there has been a
recent increase in the number of studies that rely on sending different types of
messages to the taxpayers to identify which type of messages and content elicit a
higher behavioral response from the taxpayer (e.g., Blumenthal, Christian and
Slemrod, 2001; Castro and Scartascini, 2015; Chirico et al., 2015; Del Carpio,
2014; Dwenger et al., 2014; Fellner, Sausgruber and Traxler, 2013; Hallsworth,
List and Metcalfe, 2014; Kleven et al., 2011; Ortega and Sanguinetti, 2013;
Slemrod, Blumenthal and Christian, 2001)."

Almost every paper to date has used physical letters as the method of
communicating the message. In this paper, we innovate and evaluate instead the
effect of providing the same message but using different delivery methods, which
could have a sizable impact on compliance.? There are many reasons for this.
First, “actions may speak louder than words.” Taxpayers understand that the tax
agency has a menu of options that include cheap impersonal alternatives that it
could use to reach the universe of taxpayers, and costlier, more personal visits that
can only be used to reach a subset of taxpayers. The type of method the agency
uses to inform taxpayers about their outstanding liabilities and warn them about

the consequences of not paying serve as a signal to the taxpayer regarding the

! The tax evasion literature is extremely vast to be summarized in this paper. For comprehensive overviews, of the
theoretical literature see Traxler (2010), and Hashimzade, Myles and Tran-Nam (2012). Dell’ Anno (2009) and Luttmer
and Singhal (2014) review the literature on the moral determinants of compliance. Hallsworth (2014) and Mascagni (2014)
present broad overviews of the use of field and laboratory experiments for increasing tax compliance

2 Evaluating different delivery methods has been common in the “get out the vote” literature. IDB (2011) surveys that
literature as well as the use of new information technologies on individual behavior in several other policy areas, such as
banking, and health. Haynes et al. (2013) show the effect of text messages on the payments of delinquent fines. Kessler and
Zhang (2014) summarize the differential effects of methods in the health literature.



probability of being effectively forced to pay. Second, a personal visit may
generate different behavior than the more impersonal methods because of social
forces that make people behave differently when confronted with other people.
Third, the likelihood of delivering the message effectively may differ by method.

For testing the effect of delivery mechanisms, we conducted a field
experiment in Colombia in which taxpayers received a message about their due
tax payments (declared but unpaid taxes).* Around 21,000 taxpayers who had not
paid their taxes on time (commonly referred as tax delinquencies) were randomly
assigned to one of three different treatments (physical letter, e-mail, inspector
visit), and to a control group. Because of issues of one-sided noncompliance with
the assignment to the treatment (for example, some people did not receive the
messages because their address was incorrect or because the agency could not get
to them within the frame of the exercise), we estimate both ITT and TOT/LATE
effects.

The results in the paper confirm results already in the literature showing
that sending deterrence messages has large effects on eliciting payments, and
those results highlight that the method of contacting the taxpayer is relevant for
explaining compliance: differences across methods could be tenfold. Personalized
visits are more effective than emails, and these work better than traditional mail
(and much better of course than doing nothing), conditional on delivery.
Complementing these results with those in Ortega and Scartascini (2015), which
shows that phone calls have an effect that would fall in between the effect of
personal visits and the email we estimate here, we can conclude that personalized
methods outperform the impersonal methods, which is consistent with the

analytical framework pushed forward in this paper.

3 Making people pay their declared taxes is not only an issue relevant for developing countries. In 2006, according to an
estimate by the United States Treasury Department, Americans failed to pay about $110 billion, or around 25 percent of the
estimate of the total amount underpaid in that year (Pérez-Truglia and Troiano, 2015).



Among those assigned to a letter (ITT results) the probability of making a
payment is 4 percentage points higher than doing nothing (control group). Given
that the underlying probability for the control group is about 5 percent, sending a
letter almost doubles the probability that the taxpayer would cancel part of the
debt. Sending an email and scheduling a personal visit has an even larger impact
(about 14 percentage points higher than doing nothing, three times higher impact.)
Among those who were actually treated (TOT results) payment of outstanding
debt was much higher: about 8 percent higher than the baseline scenario for those
receiving a letter, 17 percentage points for those receiving an email, and about 88
points for those receiving a personal visit. That is, almost every person who
received a visit by a tax inspector made some kind of payment. Overall, the
economic relevance of the exercise was highly significant. The Agency recovered
about 3 times more previously unpaid liabilities from the people they attempted to
contact than from the people in the control group. These differences are almost
ten times larger for those in the group of personal visits (attempted visits).
Moreover, we find large spillover effects, with those treated making payments of
other arrears too.

Of course, while reaching a taxpayer with an inspector has an impact
about 10 times higher than sending a letter, the relative difference in marginal
costs is higher (about 16 times). Still, in the case of Colombia, because the
absolute cost is relatively low the net benefit favors the personal visit over the
impersonal methods, conditional on actual delivery of treatment.

These results provide information to tax agencies that may help them
choose the delivery method that could maximize recovering the most revenue at
the lowest cost. However, as we discuss later, the long-term optimal warning
strategy depends on taxpayers’ perception of how likely it is that the warning may
turn into effective enforcement. Therefore, because there is a relatively fixed
amount of taxpayers that the tax agency can take to the courts, making inspector



visits a universal policy may reduce their effectiveness because taxpayers may
now infer that the probability of effective enforcement has dropped. On the other
hand, the personal methods may increase their effect if they are used sparingly
and this strategy is effectively communicated to the taxpayer who receives the
warning.*

These results, with different effects by delivery method, are consistent
with those in the donations and volunteer literature, and the “get-out-the-vote”
literature (GOTV), which finds that personal canvassing and personal visits by
candidates are usually more effective for getting people to vote than the more
impersonal methods (Green and Gerber, 2008). This literature has substantially
affected the way political parties and governments engage with their citizens. It
has also stimulated the development of new analytical models for explaining voter
turnout and opened up the door for new conceptualizations of how voters choose
policy options.> We hope this paper has a similar effect for shaping tax agencies’
strategies and academic research.

This paper contributes in several ways.® First, we show that increasing
compliance and reducing delinquencies takes more than sending a persuasive
message. The way the message is delivered matters too, and personal contact with
the tax authority seems to be very important in the decision of whether to pay
owed taxes or not. Results also show that among the impersonal methods, the
email seems to be a stronger method than physical letters (about twice as

important), even when accounting for the many messages that could not be

* For a fixed number of people that could be sent to court, a higher number of warnings reduces the probability that a
“warned person” would be taken to court. Sending inspectors to every house would reduce the effect. Sending emails to a
selected group and informing about it (e.g., “you are one out of 50 people we are warning”’) may increase the effect of the
message.

® Barton, Castillo and Petrie (2014) have provided factual support for explaining candidates’ strategy of investing
heavily on personal interactions. On the theory side, Rogers, Gerber and Fox (2012) develop a conceptual model of voting
as a “dynamic social expression” that integrates the results coming from the field experiments of the GOTYV literature.

® The results in this paper are relevant primarily for the tax compliance literature but extend to the GOTV and political
campaigning literature, and other literatures that evaluate the value of direct marketing, such as the growing literature on
charitable fundraising (DellaVigna, List and Malmendier, 2009; Landry et al., 2006; among others), and on financial
markets (Bertrand et al., 2010).



delivered. Therefore, the paper opens up the discussion in the tax compliance
literature about the relevance of the delivery mechanism for affecting compliance,
which may be worth including explicitly in the theoretical models. 1t may also
make it a prerequisite of future fieldwork to be explicit about the delivery method
chosen and the implications it has for experimental design (e.g., power of the
experiment), and the external validity of each intervention.

Second, we show that contacting taxpayers and warning them about their
outstanding debt has important spillover effects. Those in the treatment group had
a higher probability of canceling the tax required by the authority and canceling
other obligations too. The direction and size of the spillovers has usually been not
evaluated by the extant literature.

Third, it reinforces the idea that the economic literature should consider
more explicitly how policies are informed as the delivery mechanism of those
policies may be as important as the content of the policies themselves for
affecting individual behavior.

Fourth, the paper has relevant policy implications. First, it highlights how
relevant it is for tax agencies to evaluate the way they contact their taxpayers and
the potential long-term effect of each strategy, and incorporate this understanding
into the cost-benefit analysis. Second, differences between ITT and TOT results
stress the relevance of getting the basic things right first: having accurate, valid,
and up-to-date ways to contact taxpayers may be as important in the longer run as
developing other, more sophisticated enforcement strategies.” The cost in lost
revenues may be substantial. For example, in the case of this experiment, the
Agency may have had recovered an additional US$8 million approximately if

they had been able to contact all the taxpayers in the treatment group (plus

" There are some more sophisticated enforcement strategies, which include the obligation of using electronic billing—
the tax agency then is able to monitor instantaneously every transaction—and having access to third-party data such as
credit card statements and the like (Corbacho, Fretes Cibils and Lora, 2013). While some countries are using some of these
tools, for most developing countries there is still plenty of work ahead like implementing some of the recommendations in
this paper.



additional revenues because of spillover effects). Finally, it provides evidence to
governments regarding the value of communication and how different mechanism
may work differently according to the policy objectives at hand.

The paper is organized as follows. Section 2 presents a summary of the
related literature, and Section 3 describes the analytical framework. Section 4
describes the experiment, and Section 5 presents the empirical results. Section 6

concludes.

I1. Why Might the Delivery Method Matter?

As mentioned, most of the field experiments that have tried to affect compliance
through the use of messages have relied on the use of letters as the main delivery
mechanism.® While evaluating systematically the role of different delivery
technologies has been absent from the tax compliance literature, it has been more
common in related literatures, such as in the Get-out-the-vote (GOTV) literature.
Existing randomized experiments have provided relevant information on the
effect of campaigning and voter mobilization on election outcomes. It has been
shown that impersonal methods of voter turnout communication such as robotic
calls (Green and Karlan, 2006; Ramirez, 2005; Shaw et al., 2012) and emails
(Nickerson, 2006b; Stollwerk, 2006) are recurrently ineffective.® On the other
hand, non-partisan face-to-face canvassing (Gerber and Green, 2000), and phone
calls (Imai, 2005; Arceneaux, 2007; Nickerson, 2006a; and Arceneaux and
Nickerson, 2006) are more effective than non-personalized methods such as
flyers. This result is also confirmed by Barton, Castillo and Petrie (2014), who
look at the role of candidate door-to-door canvassing. In the experiment, voters

are persuaded by personal contact (the delivery method), but no evidence was

8 In Castro and Scartascini (2015) the message was printed on the property tax bills instead of sending a letter. This
method, however, would have very similar properties to sending a letter in the context of the framework we present here.

® Still, there is some evidence that text messages can also be effective tools to mobilize voters on Election Day (Dale
and Strauss, 2009). It remains to be study the reasons behind the different effects between impersonal methods.



found for the content of the message. An emerging result from this literature,
quite relevant for the research we pursue here, is that the content of the message
may not be as relevant as the type and quality of its delivery for nudging people.

In this paper, we keep the content of the messages constant and evaluate
the effect of different delivery methods on tax compliance. By doing so, we
highlight the relevance of an issue that has been largely ignored in the literature. It
also helps to compute the cost of not keeping accurate and up-to-date information
about taxpayers.

One reason why the methods may have different impact is because
“actions may speak louder than words.” Taxpayers understand that the tax agency
has a menu of options that include cheaper and more comprehensive alternatives
to the personal visits. If the agency decides to visit the taxpayer to inform her of
outstanding liabilities and warn her about the consequences of not paying, the
taxpayer may update the probability of being prosecuted if she does not comply
more than if she receives an email—which she may assume was less selective and
reached more taxpayers—»because: i) given a set of fixed resources, the
probability of further legal action after a warning may increase with the selectivity
of the delivery method; and ii) being chosen under a more selective method may
indicate targeting of resources to collect her specific debts.'® This argument can be
embedded in the traditional tax evasion model (&4 la Allingham-Sandmo, 1972;
Yitzhaki, 1974).*

Consider an individual taxpayer decision in a single-period setting who
maximizes the expected utility from disposable income by choosing whether and
how much of the debt he or she owes, T°, to cancel, T¢.2 The agent has a level of

10 There is another mechanism we do not exploit here fully which is that people who receive the visit of the inspector
may worry that, in addition to collecting the money owed, it may lead to further inspections on the amounts declared.

11Hashimzade, Myles and Tran-Nam (2012) and Traxler (2010) constitute broad and comprehensive surveys of this
literature.

12 Of course, the model could be extended in several ways, by making enforcement decisions endogenous and by
evaluating both evasion and payment decisions in a dynamic setting. We could also include interaction effects across



income Y, and an initial amount of outstanding liabilities T°. If the taxpayer is
prosecuted because she failed to pay in spite of being prosecuted, which occurs
with probability p, she has to pay a penalty f over the outstanding amount (T°-T°).
On the other hand, if the taxpayer is not prosecuted, which occurs with probability
(1-p) she can enjoy financial gains at a rate r.”* This rate is the opportunity cost of
handing over the money to the government (e.g., the interest rate gained in the
market or the interest cost avoided by not having to borrow for paying the
government). Consequently, r is individual specific.* Under the standard
assumptions, the usual optimal decision rule equates the ratio of marginal utilities
under enforcement and non-enforcement to r;(1 — p)/fp, which is the relative
price of income in those states. Comparative statics are standard: the amount of
debt canceled would be increasing in the probability of enforcement (p) and the
fine (f), and decreasing in the opportunity cost of paying (r).

How do different delivery mechanisms affect the taxpayer decision?
Assuming that prosecution can only take place after the taxpayer has been warned
by the tax authority, which is the case in the context of our field experiment and
in most countries, and that the tax authority has a fixed budget, B, that can be used
either for warning actions, B", or for prosecuting those taxpayers who do not
comply in spite of being warned about their debt level, B®: B = BY + B

The actual number of prosecutions, E, and warnings, W, depend on the cost of
each action, C, and the budget dedicated to it. Therefore:

BE BY B-BE

FoeeWmw = cw

taxpayers. Still, those extensions are not necessary, given the institutional set-up in which our field experiment takes place,
for the taxpayer decision we are trying to capture.

%2 The maximization problem can be written as: Maxt V = pU(Y-f(T°-T%) + [1-pJU(Y+r(T°-T°))

 For example, a taxpayer who collects VAT from its customers can use this money as working capital; on the other
hand, a taxpayer with low levels of income but high wealth (e.g., somebody who inherited a house) may avoid borrowing
against his illiquid asset to pay the government what he owes in wealth taxes.



Then, if taxpayers can only be prosecuted once they have been warned, the
enforcement/prosecution probability conditional on being warned can be written
as:

BE ¢cW

E
p=r=——rTF and 0<p<1

Therefore, for a given budget allocated to enforcement, for those individuals

contacted by the tax agency, the probability of prosecution is increasing in the
cost of the warnings, C": jcifv >0

Consequently, because the taxpayer knows that personalized methods are
costlier than the impersonal methods, the taxpayer will internalize a higher
probability of prosecution when she receives the visit of an inspector than when
she receives a letter or an email. Henceforth, those receiving the more
personalized (and costly) methods should tend to be more likely to comply with
the tax authority.

We could extend the model by making the tax authority’s decision
endogenous and by letting the taxpayer update his priors according to more
complicated schemes. However, this simple framework captures the problem
faced by both tax authorities and taxpayers. First, tax authorities usually have
fixed bureaucratic structures and budgets, and low mobility of resources. The
people who send warnings (revenue officials) are usually part of a different
bureaucratic structure than the lawyers who prosecute the taxpayers. Moreover,
actual prosecution usually depends on the resources assigned by courts too.
Consequently, it seems very plausible that total budgets are given and the only
instrument of choice by the agencies is about composition (i.e., how resources are
allocated across methods). Second, taxpayers have little information about how

many taxpayers are being contacted and what method the tax agency is using for

10



contacting other taxpayers. Therefore, assuming that taxpayers infer enforcement
probabilities from the cost of each method seems a fair assumption.

A complementary reason for finding differences across methods is that
receiving the visit of a tax inspector may generate different behavior than the
more impersonal methods because of social forces that make people behave
differently when confronted with other people. Individuals try to take actions that
make others view them more favorably (Harbaugh, 1998; Lacetera and Macis,
2010), and individuals will be more likely to take action when asked to do so by
someone else (Kessler and Zhang, 2014). For example, there is evidence that
people are more likely to donate and volunteer when called, visited, or asked by a
friend (Card, DellaVigna and Mamendier, 2011; Freeman 1997; Meer and Rosen,
2011), and more likely to vote under personal canvassing than under more
impersonal methods (Imai, 2005).

Finally, there is a mechanical reason. Each method might have different
probabilities of actually reaching the taxpayer and delivering the message for
several reasons. The first is data quality. Not every entry in the taxpayers’ record
may have been updated at the same time, which can generate a different
probability for reaching the taxpayer electronically or physically. A second
consideration is human effort. While electronic methods are quite impersonal,
physical and personal methods require the effort and dedication of mail carriers
and public employees. Therefore, the effectiveness of the intervention may
depend on how much human effort each treatment requires, and whether the
appropriate incentives are in place.® A third issue to consider is taxpayer
attention. Some methods require different levels of attention by the taxpayers.
While a personal visit may be very salient for the taxpayer, a letter or an email

may go unnoticed even if received.

5 Even though part of the problem can be corrected in the estimations, as we show later, the researcher still depends on
accurate reporting. Moreover, beyond the academic implications, reporting obviously affects policy effectiveness.

11



[11. The Experiment

With the objective of increasing tax collection and evaluating the effectiveness of
different delivery mechanisms for sending messages to taxpayers, the National
Tax Agency of Colombia (DIAN) agreed to randomly assign the method used to
contact a sample of taxpayers with due liabilities during one of their National
Revenue Collection Days.*

In the context of this project, the Agency randomized a subset of taxpayers
with due tax payments into four main groups. One group was assigned to be
contacted via e-mail, another one via physical letter, and another group was
assigned to receive the visit of an inspector. The fourth group was left as a control
group.

The population of this experiment includes all taxpayers with unpaid
liabilities from their income, wealth, or sales taxes for the years 2011 to 2013."
Taxpayers with relatively low (lower than COP20,000—about US$20 in PPP) and
high (more than COP50 million—about US$46,000 in PPP) debts were not
included.”® Those who did not have a physical address, telephone number, or
email on file were also left out.” At this point 20,818 taxpayers remained eligible.
Among them, 5,000 taxpayers were assigned to standard mail, 5,000 taxpayers to

email, and 4,042 to a personal visit; the remaining 6,776 taxpayers were assigned

*® The Agency has traditionally dedicated one day every few months to trying to recoup unpaid taxes. DIAN has fewer
inspectors per inhabitant than any other country in the region, which makes it harder for them to conduct massive
enforcement campaigns. Running the experiment in this context had the value added of increasing the capacity of the
Agency and improving the way it runs the campaigns.

¥ As Hallsworth (2014) identifies, focusing on the payment decision of a predetermined amount reduces many of the
measurement problems that the papers focused on declaration have. See also Castro and Scartascini (2015) for a discussion
of this point.

8 To convert from COP to US$ in PPP terms, we use World Development Indicators’ data for exchange rate (about
COP1800 per dollar during the period) and PPP conversion factor (about 0.6). Data available at:
http://data.worldbank.org/indicator

% Originally, we planned to use phone calls as an additional delivery method. Unfortunately, it could not be
accomplished in the context of this experiment. Ortega and Scartascini (2015) summarizes the results of a posterior
experiment which used only phone calls as delivery method.
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to the control group. The randomization was performed in six blocks according to
the size of debt and whether the debt was recent or not.”

As shown in Table Al of Appendix, the main variables of interest are
balanced across treatments using the pre-experimental data. That is, treatment
groups were balanced according to the number of unpaid obligations and the
amount of standing debt with the tax authority, T°, which is the information
provided to the taxpayer to affect the taxpayer’s choice variable, T° (the taxpayers
decide whether to pay the informed amount of outstanding debt, a fraction of it, or
nothing).

There are a few imbalances for some of treatments for some of the
individual’s characteristics such as being a firm or an individual—which is
expected given the large number of covariates—so we include them as controls in
the empirical analysis below and show that their inclusion does not affect the size
or significance of the coefficients of interest. Moreover, when we interact those
variables with the treatments to check for heterogeneous effects, the differences
do not reflect relevant differences in behavior, as the analysis on the type of
taxpayer shows (i.e., firms and individuals do not present statistically different
payment behaviors after treatment).

The experiment was implemented between September and October of
2013.# The message included in both the physical letter and the email was exactly
the same. The message stated the account balance on 31 July 2013, the type of
tax, and the year or month it had not been paid. It also included information on
methods of payment and the cost that the taxpayer was incurring by not paying
(interest and penalties, potential legal action, and possible effect on credit

history). Finally, it provided a moral suasion message (“Colombia, a commitment

2 This way we can balance on variables that may proxy well the taxpayer relevance, economic activity, and payment
history. This strategy is similar to Dwenger et al. (2014).

2! personal visits were carried out on 10 September 2013, emails were sent on 2 October 2013, and physical letters were
sent out between 30 September and 4 October 2013.

13



we can’t evade”). The message concluded with the contact information of a tax
agency authority.” This way, even though the content of the messages was not the
subject of the evaluation, careful steps were taken to include all the components
that have been identified in the literature to matter for increasing compliance
(BIT, 2012; Hallsworth, List and Metcalfe, 2014).

Personal visits had a unique protocol that inspectors were supposed to
follow. At the time of the visit, if the taxpayer was present at the physical address,
the inspectors identified themselves and proceeded with the protocol (included in
Online Appendix). It basically followed the same logic as the written messages:
the taxpayer was informed about his or her standing tax delinquencies and urged
to pay. Inspectors were supposed to mention the penalties the taxpayer was
incurring and the possibility of further legal actions in case of noncompliance.
The visit was closed by the verbal delivery of a moral suasion message.

In the case the taxpayer was not present at the address but there was
certainty that the address was correct, the inspectors left a citation informing that
the inspectors had been there. In this case, no detailed information (such as the
amount of debt) was left in the citation because of privacy concerns so the
taxpayer was asked to visit the Tax Agency offices instead to obtain information
regarding his or her standing liabilities. If the taxpayer was not present at the
domicile and there was no certainty that the address was correct, then no
notification was left behind. We collected the information about payments
realized by the taxpayer at the end of the year.

As we discuss later, there were some cases of non-compliance with the
assignment. First, the Agency didn’t send the messages or could not locate some
of the taxpayers. Second, in a very few cases, the Agency contacted some of the

taxpayers with a method different than the one assigned during the randomization.

22 The actual letter is included in the Online Appendix.

14



For these reasons, we estimate both ITT and TOT/LATE, and we also discuss its
implications for external validity. Moreover, the fact that the Agency (or some of
the inspectors) decided whether to accept the assignment or not provides us with
the tools to investigate the determinants of behavior inside the Agency.

IV. Empirical Results

The general model we estimate is presented in the following equation

Y=a+TB+Xy+B5+DO0+¢€

where T is the vector of treatments (email, physical letter, and personal visit), X a
vector of control variables, B the blocks (or strata), and D the district-level fixed
effects.”® We use several dependent variables to measure compliance. Paid is a
dummy that takes value 1 if the taxpayer made any payment cancelling liabilities
after the experiment. Full payment is a dummy that takes value 1 if the taxpayer
cancelled the liabilities reported in the message in full. Total Payment is the
amount (in logs) paid by the taxpayer after the experiment. Payment share is the
share of liabilities canceled by the taxpayer. Other payments is a dummy that
takes value 1 when the taxpayer made a payment.

The set of independent variables includes: Liabilities, which is the amount
informed to the taxpayers in the messages; Number of debts, which is the number
of tax obligations the taxpayers did not cancel on time; Tax, which is a set of
dummy variables that indicate the type of tax the taxpayer had liabilities for
(wealth, income, VAT); Taxpayer type, which indicates whether the taxpayer is a
firm or an individual, Pre-payments, which is the amount of liabilities canceled by

the taxpayer between the moment of the randomization and the experiment;

23 Because the probability of being assigned to the control and treatment groups is not uniform across blocks we also
estimate the models using weighted least squares (weights are the inverse of the probability of being selected to the control
or treatment groups) even though the results are basically the same. Results are included in Online Appendix..
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Wrong information, which takes a value 1 when the amount of debt informed to
the taxpayer was different than his or her actual liabilities with the tax authority
because of the prepayments; and Overpayments, which takes a value 1 in those
cases when the taxpayer made a payment higher than his or her standing liabilities
before the experiment took place.

As mentioned, we have six blocks defined according to the size and
maturity of the debt, and district-level fixed effects (which corresponds to the
geographic district the taxpayer belongs to and the tax agency jurisdiction she

reports to).

IV.1 Effectiveness of the “National Revenue Collection Intervention”

The first analysis we perform to evaluate whether conducting the revenue
collection exercise was worthwhile for the Agency. As shown in Table 1, during
the campaign the Agency collected about COP1,800M from payments made by
335 out of the almost 7,000 taxpayers in the control group. Therefore, absent any
effort by the agency (which we could call the zero deterrence scenario),
approximately only 5 percent of the taxpayers would have had paid any part of
their standing liabilities and only 2 percent would have had paid them in full.
Contrary to that scenario, the exercise had a large revenue collection effect
for the Tax Agency. The amount it collected from people assigned to the
treatment group (which we call from now on “overall treatment”) was much
higher: about COP8,800M (or around COPO0,6M per taxpayer—almost two-and-a
half-times higher than in the zero deterrence scenario, for about US$583). In the
case of this group, 2,774 taxpayers made payments, which constitute 20 percent
of the group, and 11 percent paid their debt in full. Importantly, there were large
and significant spillovers, as 15 percent of the taxpayers canceled other

obligations too.
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When the same information is considered controlling for the fact that
many of the taxpayers could not be located, the differences are even greater
because the same payments are now drawn from a smaller taxpayer base. As we
show in detail later, approximately half of the taxpayers could not be located (this
average varies significantly by treatment, from 75 percent for the personal visits
to 12 percent for the email). Therefore, out of the taxpayers who actually received
the message stating the outstanding liabilities and the warning, the effect was
about twice as high (about US$1,100 PPP per contacted taxpayer), as can be
observed in the last row. If the Agency had had a more accurate database, it could

have doubled the amount collected (more than US$8 million PPP).

Table 1. Summary Statistics of Intervention Results

Full
Taxpayers Paid Total payments Other payment
pay payment pay pay

Control group

Total 6776 335 102 $ 1,793,000,000 0
Per taxpayer 6776 5% 2% S 264,610

Overall treatments
Total 14042 2,774 1,519 S 8,836,000,000 2,163
Per taxpayer 14042 20% 11% S 629,255 15%
Per contacted taxpayer 7457 37% 20% S 1,184,927 29%

Source: Authors’ calculations

A summary of the regression results (OLS) is included in Table 2. In the
Online Appendix we include the full set of regressions, including weighted OLS
results (results are basically the same). Here, the treatment variables indicate
assignment to the treatment (ITT estimates). The upper panel of the table shows
the regressions results when we consider all the treatments pooled. The lower
panel shows the regression results considering each treatment separately. Even
columns show the results including the control variables. As can be observed,

point estimates change little to none from one specification to the other.
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As shown in the upper panel, taxpayers included in the treatment group
had a positive and significantly higher probability of paying their liabilities (paid)
compared to the taxpayers in the control group (10 percentage points higher) and
a higher probability of paying the full amount (full payment)—8 percentage points
higher. The share paid with regards to the informed debt (payment share) is 9
percentage points higher than the share paid by those in the control group, and
people in the treatment group paid more than twice the amount than those in the
control group (total payment). Interestingly, there are large spillover effects, as 13
percent of those in the treatment groups made payments to other liabilities they

also had but that had not been part of the warning sent by the tax agency.
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Table 2. ITT Results

Dependent variable

Paid Full payment Payment share Total payment (logs) Other payments

(1 [2] 31 [4] [5] (6] 7 (8] E]] [10]

Overall Treatment 0.109*** 0.105***  0.076*** 0.078***  0.092*** 0.091***  1.469*** 1.410***  0.136***  0.129***

(0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.06) (0.06) (0.00) (0.00)
N 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818
Controls No Yes No Yes No Yes No Yes No Yes
Letter 0.042*** 0.039***  0.026*** 0.027***  0.031** 0.031** 0.591*** 0.550***  0.126***  0.120***
(0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.08) (0.08) (0.01) (0.01)
Email 0.153*** 0.148***  0.110*** 0.111***  0.135%** (0.133***  2,042*%** 1.967***  (0.139***  (0.133***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.09) (0.09) (0.01) (0.00)
Personal Visit 0.136%** 0.133***  0.095*** 0.099***  0.110*** 0.110***  1.839*** 1792%** 0.148***  0.138***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.12) (0.12) (0.01) (0.01)
Pvalue of joint
significance 0 0 0 0 0 0 0 0 0.02 0.04
Letter=Email 0 0 0 0 0 0 0 0 0.05 0.06
Letter=Visita 0 0 0 0 0 0 0 0 0.01 0.02
Email=Visit 0.10 0.18% 0.08 0.12» 0.07 0.09 0.147 0.257 0.36" 0.52»
N 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818
Controls No Yes No Yes No Yes No Yes No Yes

Notes: Each row shows the regression coefficients and the standard error in parenthesis corresponding to an OLS regression that includes
strata and district. Standard errors are robust. *** p<0.01, ** p<0.05, * p<0.1

The top section of the table shows the results for a regression that includes the overall treatment variable. The bottom section shows the
results for regressions that include each treatment individually.

Even columns include Liabilities (in log), Taxpayer type (firms), Type of tax dummmies, Pre-payments (in logs), Wrong Information, and
Overpayments as additional controls.

A indicates that Email and Personal Visit coefficients are not statistically different .

Source: Authors’ calculations

1V.2 Relative Effectiveness of Each Delivery Method

While the overall program executed by the Agency was very important in terms
of revenue collection (the revenue collected by taxpayer more than doubled), the
respective effectiveness of the methods used to contact the taxpayer varies. As
can be observed in the bottom panel of Table 2, personal visits (inspections) and
emails were more effective than sending letters for the agency.

In terms of the economic significance, sending a letter generates a 55
percent larger amount paid (total payment) and increases the share of the amount

paid with respect to liabilities by 3 percentage points when compared to the
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control group (payment share). Sending a letter also favors higher compliance. On
average, taxpayers in the group that were sent a letter are 4 percentage points
more likely to make a payment than those in the control group (paid) and also 3
percentage points more likely to pay their debt in full (full payment). These
taxpayers are also 12 percentage points more likely to make payments on other
arrears they may have with the tax authority (other payments).

Sending an email has an even larger effect when compared to the control
group. Those contacted by this method pay a 13 percentage points higher share of
canceled liabilities, and they are 15 percentage points more likely to make any
type of payment, 11 percentage points more likely to pay in full, and 13
percentage points more likely to make payments over other arrears not included in
the experiment (spillover effects).

Scheduling a personal visit has a similarly large effect (as we show later,
results are much higher when we condition for delivery).?* Taxpayers contacted
by this method pay a 10 percentage points higher share of canceled liabilities
(payment share), and they are 13 percentage points more likely to make any type
of payment (paid), 10 percentage points more likely to pay in full (full payment),
and 14 percentage points more likely to make payments on other arrears not
included in the experiment (other payments).

The effect of the more impersonal methods (physical letter and email) is in
line with previous tax compliance experiments that show that deterrence
messages, if appropriately designed (personalized, and addressed and signed by a
government official) work. The larger effect of the personal visits (particularly
once we control for actual treatment in the next section) is in line with evidence

regarding personal methods such as in the GOTYV literature.

2% The email and the personal visit are statistically different at the 10 percent level only for payment share.
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IV.3 Taking into Account Non-Compliance with Assignment: TOT/LATE

Estimations
As shown in Table 3, there were several sources of one-side non-compliance with
the random assignment.? On the one hand, the Tax Agency double treated a small
share of taxpayers (2 percent), with no cases of noncompliance in the control
group. On the other hand, the agency did not have personnel-time to send all the
letters and accomplish all the personal visits that had been scheduled, and some of
the taxpayers the Agency tried to reach could not be located because either their
physical or electronic address was wrong.” Consequently, about 38 percent of
those assigned to the letter received a letter, 88 percent of those assigned to the
email received an email, and 25 percent of those assigned to the personal visit
were actually visited by a tax inspector.

The empirical exercises take these issues into account by looking not only
at average ITT effects but also at TOT/LATE effects and by controlling for the
fact that some people had already canceled their obligations (which a priori would
bias the estimates downward), and other covariates that were not balanced during

randomization.

% We had no contamination of the control group as the people in this group were removed from the sample the local
agencies had access to for informing taxpayers. They still had access to the full set of people under treatment, which
allowed them to pick and choose whether and how to treat them.

% While this number seems large, it is not uncommon even for countries with higher levels of compliance. For example,
in fiscal year 2012, the IRS closed about 500 thousand cases (involving almost $7 billion of tax debt) because it could not
locate delinquent taxpayers (Treasury General Inspector for Tax Administration, 2014).
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Table 3. Compliance with the Experiment Design

Treatment
Letter Email Visit Control group
Intent to treat

Randomization assighment 5000 5000 4042 6776
Non-compliance with assighment
Attempted letter 4,394 0 0 0
Attempted email 41 4,982 30 0
Attempted inspection 116 11 1,270 0
Failed treatments
Failed letter 2,511 0 0 0
Failed email 1 584 3 0
Failed inspection 21 4 263 0
Actual treatments
Treated letter 1,883 0 0 0
Treated email 40 4,398 27 0
Treated inspection 95 7 1,007 0

Note: Each column presents the number of taxpayers that had been assigned to each treatment, the
number the Agency attempted to contact, the number of times they failed, and finally the number
actually treated. For example, out of 5000 assigned to a letter, the Agency only sent 4394 letters. Of
those, only 1883 reached the taxpayers while 2511 were returned by the mail carriers because of
problems locating the taxpayers. Source: Authors’ calculations

In order to correct for this and to estimate the effect of the “revenue
collection day” on the subset of effectively treated individuals, we instrument the
actual treatment variable with the assignment to the treatment.”” This way we can
obtain complier average causal effect estimates. First-stage results are included in
Online Appendix, while a summary of second-stage results is included in Table 4.
Again, the top panel shows the results for the overall treatment and the bottom
panel shows the results considering each treatment individually. Full regression
tables are included in Online Appendix.

As expected, once we control by the fact that many taxpayers assigned to
treatment were not contacted by the tax agency, the estimates are now

substantially larger than before. For example, concentrating on the overall effect

2 Unfortunately, we do not have inspector level information to control for inspector fixed effects.
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of treatment (upper panel) shows that those treated had a 17-percentage points
higher chance of making a payment (column [4]), and a 22-percentage points
higher chance of making payments to cancel other liabilities (column [10]). In
terms of money, they paid almost two-and-a-half times more than those in the
control group (column [8]), which led to canceling about 15 percentage points
more of the debt share (column [6]).

Moreover, the differences across mechanisms have become even more
noticeable. The probability that people would make any payment (column [2]) has
increased: 0.085 for letter, 0.17 for email, and 0.88 for personal visits; the
probability that they would cancel the full amount of debt (column [4]) has also
increased to 0.06, 0.13, and 0.65 respectively. The share of payments with respect
to liabilities (column [6]) is also larger for the treatments than before: 0.07 for
letter, 0.15 for email, and 0.73 for personal visits.?® The same patterns of higher
compliance exist also in terms of total payments and other payments, confirming

once more the large spillover effect of the intervention.

%8 Some of the results could be underestimating the actual impact. First, while we know whether the letter was
delivered, we have no information about whether the taxpayer actually read it or not. Second, while we know if an email
was rejected by the server we have no information about whether the taxpayer actually received the email. Finally, while
we assume that the inspector complied with the protocol, we do not have second-hand verification (and unfortunately we
do not have inspector-level information to control for it).

23



Table 4. LATE (1V) Results

Dependent variable

Paid Full payment Payment share Total payment (logs) Other payments
(1] [2] 3] 14] (5 (6] 7] (8] [9] [10]
Overall Treatment 0.182%** (0.174***  0.127*** 0.130***  0.154%** 0.152%**  2.448*** 2346***  (0.226*** 0.215%**
(0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.11) (0.11) (0.01) (0.01)
N 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818
Controls No Yes No Yes No Yes No Yes No Yes
IV tests:
LM test statistic for
underidentification 6819 6803 6819 6803 6819 6803 6819 6803 6819 6803
(Anderson or Kleibergen-
Paap)
p-value of
underidentification LM 0 0 0 0 0 0 0 0 0 0
statistic
F statistic for weak
identification (Cragg-Donald 13778 13715 13778 13715 13778 13715 13778 13715 13778 13715
or Kleibergen-Paap)
Letter 0.092*** 0.085***  0.055*** 0.060***  0.068** 0.067**  1.307*** 1.214***  0.302%**  0.290***
(0.01) (0.01) (0.01) (0.01) (0.03) (0.03) (0.20) (0.19) (0.01) (0.01)
Email 0.175%** 0.169***  0.125*** (.127***  (0.154%** (0.152%**  2.334%** 2 250%**  (.159*** 0.152%**
(0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.10) (0.10) (0.01) (0.01)
Personal Visit 0.897*** 0.879***  0.630*** 0.653*** 0.727*** 0.729*** 12.071*** 11.801*** 0.899*** 0.841%**
(0.07)  (0.07) (0.05)  (0.05) (0.08)  (0.08) (0.92) (0.90) (0.07) (0.06)
p-value Wald test eq. of
coeff. 0 0 0 0 0 0 0 0 0 0
N 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818 20,818
Controls No Yes No Yes No Yes No Yes No Yes
IV tests:
LM test statistic for
underidentification 4522 4504 4522 4504 4522 4504 4522 4504 4522 450.4
(Anderson or Kleibergen-
Paap)
p-value of
underidentification LM 0 0 0 0 0 0 0 0 0 0
statistic
F statistic for weak
identification (Cragg-Donald 165.2 164.3 165.2 164.3 165.2 164.3 165.2 164.3 165.2 164.3

or Kleibergen-Paap)

Notes: Each row shows the regression coefficients and the standard error in parenthesis corresponding to the second stage of IV regression that include
strata and district. Standard errors are robust. *** p<0.01, ** p<0.05, * p<0.1

The top section of the table shows the results for a regression that includes the overall treatment variable. The bottom section shows the

results for regressions that include each treatment individually.

Even columns include Liabilities (in log), Taxpayer type (firm), Type of tax dummmies, Pre-payments (in logs), Wrong Information, and

Overpayments as additional controls.

Source: Authors’ calculations

Results in Ortega and Scartascini (2015), which look only at the effect of
phone calls in a similar experimental setting, complement these results. Phone

calls have an intermediate effect between the impersonal methods and the visit,
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which is consistent with the framework in this paper. Personal methods have a
larger impact (moral effect), but among those, the methods that are more costly to
implement have a higher deterrence effect (the taxpayer internalizes a higher
enforcement probability as shown in the model). Results are also in line with the
evidence coming from the GOTV literature (summarized in Section 2), where
personal canvassing has usually been more important than other mechanisms. For
example, according to Imai (2005), personal canvassing was six times more
effective than regular mail for getting people out to vote. Our results indicate that
personal visit can be up to 10 times more effective than regular mail. The
difference between these results could be explained at least in part by the
deterrence component—uwhich is not present in the GOTV case.”

What do these results tell us about the cost-benefit of each type of
method? First, variable costs are different but relative low. The tax agency has
calculated them to be about US$0 per email, US$0.50 per letter, and US$8 per
personal visit. The average amount collected per attempted letter was around
US$550, US$590 for the email, and more than US$2,000 for the attempted visits.
Consequently, the net benefit of each intervention, considering only variable
costs, favors the personal visits over the email and the letter (which is the least
effective). This has implications for the optimal enforcement strategy. On the one
hand, increasing the number of personal visits instead of relying on the
impersonal methods seems to be highly cost-effective in spite of the fact that
sending an inspector is much more costly than sending a letter. On the other hand,
the relative effectiveness of the visit seems to be explained in part by how much
taxpayers update the enforcement probability. Hence, a universal personal visits

campaign may become less effective in the long run because taxpayers may not

2 g9 far, the GOTV and related literatures have focused on moral/behavioral response to personal interactions. The
results here show that rational reactions matter too and should be incorporated into the analysis (e.g., personal canvassing
has an effect through personal interaction but it may also provide a signal that may affect the stakes for the individual in the
electoral results).
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internalize enforcement the same way (now, the probability of actual enforcement
would be lower). However, restricting the use of impersonal methods (while
being explicit about it) may increase their effect.

Overall, the set of results offers very important lessons. First, results are in
line with the existing literature: enforcement matters. Contacting taxpayers in a
personalized and detailed manner to inform them of their debts and the
consequences of maintaining unpaid liabilities is effective for eliciting payments,
at least in the short run. Second, the effect is not only significant for increasing
payment of informed obligations but also because it generates substantial
spillover effects. Third, because of high levels of non-compliance with
assignment to the treatments, there are substantial differences between ITT and
TOT/LATE estimates. This is a relevant finding that helps to put into perspective
other results in the literature that have relied on ITT because they lacked
information about who received and who did not receive treatment.® It also shows
that there are plenty of gains to be made by simple strategies such as keeping
databases up-to-date. Fourth, treatment effects based on individual-level behavior
(the GOTV literature usually relies on district-level estimates) show that different
delivery methods have substantially different effects on compliance. These effects
may indicate potential unexploited gains in other policy areas too. Fifth, results
are in line with the analytical framework. The more personalized the method, the
higher the impact. Moreover, comparing the results in this paper with those in the
GOTV and Ortega and Scartascini (2015) show that greater compliance is
explained by both the effect of personal interaction and how much each individual
updates the enforcement probability. Sixth, cost-benefit seems to favor increasing

the number of personal visits, but the overall effect of a universalization of this

% This is the case, for example, in Castro and Scartascini (2015). Even though the authors took the precaution of
sending the message on the property tax bill, and the address on the bills are associated with the addresses in the official
property registry (which people have an incentive to keep up to date), there is a chance that some of the bills may have
never reached the intended recipients.
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strategy remains to be evaluated. Restricting the reach of impersonal methods
may have a payoff too. Finally, electronic methods seem to be more effective than
traditional letters. The exact mechanism behind this result may warrant further

research.®

IV.4 Heterogeneous Results

Are the results different for different types of taxpayers? In order to check for
potential heterogeneous effects we have interacted the treatments with the control
variables that proxy observable differences across taxpayers. Table 5 presents a
short summary of the results for a subset of the dependent variables for the overall
treatment. Complete results for each treatment are included in Online Appendix.

First, taxpayers with standing liabilities on the income tax and VAT seem
to react more to the treatments than those who owe wealth taxes. This pattern
repeats for the individual treatments. Second, those with medium level of debts
seem to react slightly more than those with low and higher debt. This overall
effect does not hold up for every treatment. For example, people with medium
debt are less likely to comply when they receive an email. Third, in general there
seems to be little difference between legal individuals and natural persons. At the
individual treatment level, legal individuals seem to react more than natural
people when visited by an inspector. Finally, how old the debt is seems to be
unrelated to treatment response.

From these results, it is difficult to elicit the exact mechanisms at work.
For example, the results regarding the differences between firms and individuals
may be due to a higher response of legal entities to threats, but it may also be

explained by higher cash constraints for individuals. Similarly, those with high

% one possibility may be salience. The agency had been moving many of its transactions online, so the email may have
had a relatively higher salience, which may not export easily to other places. Additionally, given the fact that payments can
be made online, the act of paying may have been more spontaneous than after receiving a letter (the person was already
sitting at the computer).
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debts may be reacting less, either because they are larger entities and have a better
ability to dodge the law or because they have accumulated so much debt that it is
more difficult for them to react in the short term. Unfortunately, we do not have
information that could help us to differentiate between these mechanisms.
Regarding the type of tax, we believe that financial constraints play a major role
here for the much lower response from those who owe wealth taxes than those
who owed other taxes. Wealth taxes affect an asset, which may be illiquid, while
the VAT and income taxes tax the flow of revenues.
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Table 5. Heterogeneous Effects

Dependent variable

. . Total Payment Full Other
Dependent variables: Paid payments
(in logs) share payment  payments
Type of Tax

Overall treatment -0.048* -0.715* -0.035 -0.043%** 2.352%**
(0.03) (0.38) (0.05) (0.02) (0.34)
Treatment*Income Tax 0.227***  2,973***  (,259%**  (,254%** -0.238
(0.03) (0.48) (0.07) (0.03) (0.43)

Treatment*VAT 0.258***  3,598***  (,197***  (.179%** 0.975%**
(0.03) (0.41) (0.06) (0.02) (0.36)

Debt Size

Overall treatment 0.170%*** 2.295***  0,170%**  (0.129%** 2.452%**
(0.02) (0.22) (0.03) (0.01) (0.20)
Treatment*Medium Debt 0.017 -0.258 0.003 0.073*** -0.033
(0.02) (0.33) (0.05) (0.02) (0.30)

Treatment *High Debt -0.001 0.373 -0.052 -0.058*** 1.470***
(0.02) (0.31) (0.04) (0.02) (0.28)

Firms

Overall treatment 0.166*** 2.198***  (0.149***  (0.125%** 2.314%**
(0.02) (0.21) (0.03) (0.01) (0.13)
Overal treatment *Firms 0.014 0.244 0.004 0.007 0.543
(0.02) (0.27) (0.04) (0.02) (0.52)

Debt Age

Overall treatment 0.172%**  2.314***  (0,147***  (0.125%** 0.216***
(0.01) (0.13) (0.02) (0.01) (0.01)
Overall treatment *liability age is 0.036 0.543 0.059 0.061** -0.008
low (0.04) (0.52) (0.07) (0.03) (0.03)

Notes: Standard errors in parenthesis. *** denotes significance at the 1% level; ** at 5%; * at 1%
These estimations correspond to the second stage of IV regressions with the following controls:
block dummies, Type of Tax, Taxpayer type (firms), Actual liabilities (in logs), Pre-payments (in logs),

Wrong information, Negative debt, and distric-specific dummies

The endogenous variable, actual treatments, have been instrumented with the assignment to

treatment.
Source: Authors’ calculations
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IV.5 Explaining Assignment Non-Compliance

As we have mentioned, the tax authority could not find many of the taxpayers
assigned to treatment. In many cases, these taxpayers may have moved or their
email account may have been deactivated. One important question is whether
there are common patterns across these groups. For example, if non-compliance is
explained by the size or number of outstanding obligations—i.e., those with more
debt have an incentive to provide false information—then the interpretation of the
results applies to those who received treatment and not to the entire experimental
population.

We present a full analysis in Online Appendix evaluating the
characteristics of those who could not be located, and the characteristics of those
the agency decided to visit. From the empirical analysis, while we recognize that
our results are local, we do not see any specific biases in terms of the sample we
are using. First, it does not seem to be the case that the wrong addresses have been
the result of a conscious decision by the taxpayers to avoid prosecution. Second,
even if there is a slightly higher chance of being visited according to the size of
the debt, results are not economically meaningful (someone in the 90™ percentile
would have had approximately a 2 percent higher probability of being audited
than somebody in the 50™ percentile.)

V. Conclusions

The literature has shown that sending messages has an effect on compliance, and
that different messages in terms of both the content (e.g., deterrence, moral) and
the characteristics of the messages (e.g., whether they are signed by a tax agency
authority or not) have different impacts. Evaluating the delivery mechanism for
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the messages, which has been common in related literatures, has been absent in
the tax compliance literature.

The results in this paper show that campaigns that inform taxpayers
regarding pending liabilities are a good mechanism for increasing compliance. In
the case of the campaign run by the Tax Agency in Colombia, the evidence
indicates that running the campaign increased compliance significantly. The
agency collected two-and-a-half times the amount it would have collected if it had
done nothing, which helped them recover about one fourth of the outstanding debt
of those contacted (around US$8 million PPP). Regression results show that the
difference between doing nothing and running the campaign increases the
probability of receiving a payment by 10 percentage points (ITT results) and by
almost 20 points when we consider only those who were effectively treated
(TOT/LATE results). Moreover, there are large spillover effects. The campaign
increased not only cancellation of pending liabilities reported by the agency to
taxpayers but also the payment of other pending obligations.

Of course, not every method for contacting the taxpayer works the same.
On the one hand, each method has a different impact on taxpayers’ perceptions of
the severity and consequences of non-compliance: receiving a visit from an
inspector seems to be more effective than the impersonal methods. On the other
hand, databases are not always up-to-date, and some methods require more human
effort than others to reach the taxpayer; hence, emails seem to be more effective
than letters in eliciting payments. Thus, according to the LATE estimates, the
probability of making any payment is 8 percentage points higher for the letter, 17
points for the email, and about 87 percentage points for the personal visit. That is,
almost every person who received a visit decided to make some sort of payment
to the Agency, which implied recovering around 70 percent of the amount owed

by them.
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The policy implications of these results are clear. There are plenty of gains
to be made by Tax Agencies by contacting the taxpayers regarding their standing
liabilities, and even more so if they keep a clean and up-to-date contact
information database. Results indicate that having a valid physical and electronic
address for each taxpayer could have a large payoff; in the restricted sample we
used, having a valid address might had implied doubling collection to about US$8
million PPP. Consequently, implementing a strategy that ensures that each
taxpayer has a valid and working account may be as important as many more
sophisticated and costly enforcement strategies that have been tried in the past. A
simple cost-benefit analysis indicates that the net benefit of each letter and email
sent was about the same—but much lower than the benefit of each personal visit
attempted. This finding has implications for the optimal enforcement strategy. On
the one hand, increasing the number of personal visits instead of relying on the
impersonal methods seems to be cost-effective. On the other hand, the relative
effectiveness of the visit seems to be explained in part by how much taxpayers
update the enforcement probability. Hence, a universal personal visits campaign
may become less effective if taxpayers realize it is being implemented. On the
contrary, an email campaign that indicates that the taxpayer is being targeted with
a small and selected group of taxpayers could become very effective.

In terms of academic implications, the results raise the bar for future field
experiments and open up new venues of research. First, future work could
incorporate the idea that not only the role of messages should be evaluated but
also the delivery mechanisms. Hence, to isolate each effect, it may make sense to
consider randomizing both the message and the method. In particular, some types
of messages may be more effective when delivered by some methods than by
others. For example, moral suasion messages may be relatively more effective

when delivered by an individual in a personalized manner than in an impersonal
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method as a letter, which has usually been the norm. This is an empirical question
that should be extended to other policy areas as well.

Second, future exercises should incorporate the variation of methods to
test the effect of the different delivery mechanisms on standard compliance
settings instead of looking only at tax delinquencies as we do here. Third, even
though comparing the results in this paper to the GOTV results provides a first
approximation to evaluating how much of the effect of the personal visits is due to
the moral effect and how much to the update in the enforcement probability, it
would still be necessary to test which of those effects is dominant. Future
experiments could include explicit messages showing that the number of
taxpayers being contacted is fixed and also the contact method to reach them. This
way, any difference between the personal visit and the impersonal method would
be due to moral considerations.

Fourth, the paper has shown that spillover effects can be substantial. In the
case of this experiment, the messages elicited additional payments. It could be the
case in other contexts, particularly in the context of enforcement of taxes with
self-declaration, taxpayers may substitute across taxes and compensate by paying
what the government asks but reducing the amount declared in other taxes (or to
other authorities). Whenever possible, studies should incorporate evaluating
spillover effects explicitly into the research strategy.

Finally, the findings have implications beyond the deterrence exercise we
have developed here. They highlight that the mechanisms through which policies
are informed and publicized should not be neglected from the economic policy
debate.
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Appendix. Description of Variables

Randomization was performed according to taxpayer’s liabilities, which was the
information to be provided in the messages, in six blocks according to size of debt
and maturity. As can be observed in the table, samples balance on that variable.
Unfortunately, they don’t balance in some of the other covariates; we include

them as controls in the empirical analysis.

Table A.1. Random Assignment to Treatment

Difference w.r.t. control (coeff and s.e.)

Average Overall Individual Treatments p-value Wald test equality coefficients ~ Sample
ands.d. treatment Letter Email Visit [31=[4] [3]=[5] [4]=[5] [3]=[4]=[5] size
[1] [2] 3] [4] [5] (6] [7] (8] [9] [10]
Liabilities (in millions) 4.440 0.026 -0.024 0.019 0.172 0.723  0.135 0.277 0.32 20,818

(7.731) (0.098) (0.120) (0.113) (0.144)

Liabilities (in logs) 13.998 0.009 0.001 0.01 0.023 0.524 0.195 0.489 0.425 20,818
(1.820) (0.012) (0.015) (0.014) (0.019)

Number of debts 1.753 0.015 0.001 0.031 0.002 0.267 0.981 0.345 0.491 20,818
(1.421) (0.022) (0.027) (0.025) (0.0316)

Tax (Wealth) 0.105 -0.004 -0.001 -0.012** 0.007 0.067 0.273 0.011 0.03 20,818
(0.307) (0.005) (0.006) (0.006) (0.00758)

Tax (Income Tax) 0.229 -0.002 0.002 -0.007 0.001 0.27  0.902 0.437 0.518 20,818
(0.420) (0.006) (0.008) (0.008) (0.00986)

Tax (VAT) 0.666 0.007 -0.001 0.019** -0.008 0.032 0.55 0.02 0.032 20,818
(472) (0.007) (0.009) (0.009) (0.0113)
Taxpayer type (firms) 0.616 0.055***  0.046***  0.049***  0.095*** 0.764 0 0 0 20,818

(0.486) (0.008) (0.009) (0.009) (0.0116)
Notes: Each row shows statistics for a different variable. . Column [1] shows the sample average and the standard deviation in parenthesis
Columns [2] shows the regression coefficient and the standard error in parenthesis corresponding to an OLS regression that includes
controls for strata and district. Standard errors are robust. *** p<0.01, ** p<0.05, * p<0.1
Columns [3]-[5] shows the regression coefficients and the standard errors in parenthesis corresponding to an OLS regression that includes
controls for strata and district. Standard errors are robust. *** p<0.01, ** p<0.05, * p<0.1
Columns [6]-[9] shows the p-value of a test of equality of coefficients. Column [10] shows the sample size.
Source: Authors’ calculations
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Table A.2. First-Stage Regression Table

Dependent variables

Overall Treatment Treated Letter
VARIABLES (1) (2) (3) (4)
Assignment to Treatment 0.600*** 0.601%**
(0.01) (0.01)
Assignment to Letter 0.400*** 0.400%***
(0.01) (0.01)
Assignment to Email 0.004*** 0.004***
(0.00) (0.00)
Assignment to Inspection 0.053*** 0.052%**
(0.00) (0.00)
N 20,818 20,818 20,818 20,818
Controls No Yes No Yes
LM test statistic for
underidentification (Anderson or
Kleibergen-Paap) 6819 6803 6819 6803
p-value of underidentification LM
statistic (6] (o] (o] [¢]
F statistic for weak identification
(Cragg-Donald or Kleibergen-Paap) 13778 13715 13778 13715
Dependent variables
Treated Email Treated Inspection
(5 (6) (7) (8)
Assignment to Letter 0.008*** 0.009*** 0.004** 0.004**
(0.00) (0.00) (0.00) (0.00)
Assignment to Email 0.879%** 0.879*** -0.001 -0.001
(0.00) (0.00) (0.00) (0.00)
Assignment to Inspection 0.010%** 0.011%** 0.145%** 0.144%**
(0.00) (0.00) (0.01) (0.01)
N 20,818 20,818 20,818 20,818
Controls No Yes No Yes

LM test statistic for
underidentification (Anderson or 452.2 450.4 452.2 450.4
Kleibergen-Paap)

p-value of underidentification LM o o o o
statistic
F statistic for weak identification 165.2 164.3 165.2 164.3

(Cragg-Donald or Kleibergen-Paap)

N 20,818 20,818 20,818 20,818
Controls No Yes No Yes
Notes: Each row shows the regression coefficients and the standard error in parenthesis correspondir

to the First stage of IV regression that include strata and district. Standard errors are robust.
##% p0.01, ** p<0.05, * p<0.1

Even columns include Liabilities (in log), Taxpayer type (firm), Type of tax dummies,
Pre-payments (in logs), Wrong Information, and Overpayments as additional controls.
Source: Authors’ calculations
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