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Abstract: The Government of Colombia imposes a variety of taxes that must be paid by individual
wage earners, called in their entirety “social protection contributions”. Since 2007 individual payments
have been collected using an on-line mechanism. In order to improve compliance, the Government
used a controlled field experiment in which various “pop-up messages” were sent to individuals
when making their on-line payments, as behavioral “nudges”. We examine the impact of these
nudges on individual reporting behavior. We find mixed evidence that these messages increased
compliance rates relative to a control group that received a so-called “neutral” message. However,
we also demonstrate that the use as the control group of individuals receiving a so-called “neutral”
message creates considerable bias; that is, the receipt of any message of any type clearly influences
behavior. Instead, we show that the appropriate control group should be individuals who receive no
message at all. When this control group is used, we find that self-employed individuals generally
increase their contributions; individuals who are making declarations on behalf of all employees in
their company are less likely to respond to messages in a systematic way.

Keywords: tax compliance; behavioral economics; “nudges”; controlled field experiments

1. Introduction

Getting individuals to comply fully with their legally due tax obligations is a challenge in all
countries, and tax agencies are constantly looking for ways to improve compliance.! The standard tools
have traditionally focused on enhanced enforcement policies (e.g., more frequent audits, more punitive
fines) and, in some instances, improved taxpayer services (e.g., simpler tax forms, agency-completed
tax forms). More recently, tax agencies have begun to explore alternative policies that utilize the insights
of “behavioral economics”, loosely defined as the application of methods from other social sciences
like sociology, anthropology, and, especially, psychology to economics. At its core is the belief that
most individuals exhibit a “dual-process theory” of cognition and information processing, most fully
developed and elaborated by [8]. Here an individual is seem as making some decisions automatically
(e.g., rapidly, unconsciously, effortlessly, called “Fast” or “System 1” and done by “Humans”) and
some non-automatically (e.g., deliberately, deductively, rationally, called “Slow” or “System 2” and
done by “Econs”). As a result, individuals often exhibit systematic cognitive biases, at least in their
automatic decision making, these biases prevent them from making decisions that are truly in their best
interest, but these biases can be overcome by the ways in which choices are presented to individuals.
By changing the “choice architecture” within which individuals make their automatic decisions, policy

1 See [1-7] for comprehensive surveys of this growing literature.
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makers can “nudge” individuals away from their default settings in ways that encourage them to make
better informed decisions without mandating that individuals behave in proscribed ways.? Indeed,
increasing numbers of countries have established a behavioral economics unit inside or outside of
government, and have implemented policies suggested by these units, as documented in some detail
by [9-13], among many others.?

In the context of tax compliance, nudges have begun to expand the tools of government beyond
the obvious and traditional ones of audit and fines. In some instances, tax agencies have explored
policies that attempt to change taxpayer attitudes, in an effort to influence the “social norm” of tax
compliance.* In many instances these appeals to taxpayers’ social norms take the form of letters sent
to taxpayers requesting payment of unpaid taxes, with accompanying statements like “Most people
pay their taxes”, “Paying taxes helps others”, or “Taxes provide for public services”. These letters
from tax agencies also sometimes attempt to change taxpayers’ perceptions of enforcement policies
by communicating in a letter a higher probability of detection (e.g., [28-30]), and the letters may
attempt to influence taxpayers’ perceptions of the tax code by offering the administrative provision of
informational services (e.g., [31]), again with somewhat variable impacts.

The use of messages as nudges began with [28], and its use has grown significantly in recent
years.® For example, a recent controlled field experiment (or a “randomized controlled trial”) carried
out in the United Kingdom by Her Majesty’s Revenue and Customs (HMRC) and HMRC'’s Behavioral
Insights Team found that appeals to socially acceptable or appropriate forms of behavior often yielded
a significant positive response [33]. A similar finding was made in a controlled field experiment in the
State of Washington, where normative appeals promoted increased reporting compliance by taxpayers
subject to that state’s Business and Occupation tax [34]. However, evidence for social appeals is not
clear-cut. An earlier experiment conducted in Minnesota found no evidence that appeals to social
norms had a significant impact on tax reporting compliance [35], and there are multiple examples of
controlled field experiments reporting ambiguous effects of moral appeals, including [36—41]. There is
also a growing literature on controlled field experiments of various and creative types in Latin America,
including [42] for Argentina, [43] for Chile, [44] for Argentina, [45] for Uruguay, [46] for Peru, [47] for
Colombia, [48] for Argentina, and [49] for Uruguay. It seems clear that the impact on compliance of
nudges—and nudges of any type—remains unresolved.

This paper uses a controlled field experiment in Colombia to examine the impact of messages as
nudges on an individual’s subsequent reporting behavior. As discussed in detail later, the Government
of Colombia imposes a variety of taxes that must be paid by individual wage earners, both self-employed
individuals and employees of companies. Some of these taxes entitle the individuals to benefits whose
size varies with their contributions, and some are used to finance government and non-government
provision of training programs and social services. In their entirety, we call these payments “social
protection contributions”. Importantly, since 2007 individual payments have been collected using
an on-line mechanism, Planilla Integral de Liquidacion de Aportes (or PILA), an electronic system that
allows contributors to declare their obligations and to make their respective payments, after which the
revenues are distributed to the separate programs. Virtually all payments are now collected through

It is somewhat surprising that there is no consensus on the exact definition of a “nudge”. Perhaps the most widely accepted
definition is by [9], who define a nudge as “ ... any aspect of the choice architecture that alters people’s behavior in a
predictable way without forbidding any options or significantly changing their economic incentives”.

For various academic discussions of behavioral economics, see [14-17]. For more “popular” discussions, see [8,9,18].

The notion of a “social norm” of tax compliance has emerged from work in the psychology of taxation [19,20]. Although
difficult to define precisely, a social norm can be distinguished by the feature that it is process-oriented, unlike the
outcome-orientation of individual rationality [21]. A social norm therefore represents a pattern of behavior that is judged
in a similar way by others and that is sustained in part by social approval or disapproval. If others behave according to
some socially accepted mode of behavior, then the individual will behave appropriately; if others do not so behave, then
the individual will respond in kind. The presence of a social norm is also consistent with a range of other approaches that
incorporate similar notions. For example, see [22-26]. See [27] for a review of much of this literature.

See [32] for a survey of field experiments on tax compliance.
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PILA, and the total amount raised from these payments is substantial. However, evasion of those
contributions is also substantial. For example, total collections in 2012 were 39,940.0 billion Colombian
pesos (COP) (or United States dollars (USD) 19.970 billion at an exchange rate of 1 USD = 2000 COP),
equivalent to 5.4 percent of Colombian GDP.® However, the Government estimated that potential
contributions with full compliance for that same year were 54,540.0 billion COP, for a “tax gap” between
potential and actual contributions of 14,600.0 billion COP, or 26.8 percent of potential contributions,
or 2.0 percent of GDP [50]. The Government estimates that the tax gap has, if anything, increased in
the last several years.

Concern with compliance led the Government to create in 2009 an agency called Unidad de Gestion
Pensional y Contribuciones Parafiscales (or UGPP), which reports directly to the Ministry of Finance and
Public Credit (Ministerio de Hacienda y Crédito Piiblico). As part of its overall compliance strategy, UGPP
introduced in 2013 a program in which “pop-up messages” of various types were displayed in the
electronic payment system PILA to randomly selected individuals. These messages included ones
that reminded the individuals that they would face greater risk of audit or fines if they did not report
honestly; they included one message that indicated that the individual would personally benefit; and
they also included one message that attempted to appeal to the individual’s social norm of compliance.
Importantly, these messages were shown to randomly selected individuals at the precise time that they
were making their reporting decisions, and the messages allowed the individual to make whatever
decisions that they wished to make.” Note that the “individual” receiving the message was of two
different types: an individual making the reporting decision as a representative, or agent, of a firm
with multiple employees (termed a “company agent”), and an individual making the contribution
on his or her own behalf as a “self-employed individual”. In our empirical analyses, we consider
company agents and self-employed individuals separately.

Unlike many previous controlled field experiments, our paper therefore examines the impact of
nudges sent directly to individuals via an online platform, it examines the impact of these messages at
precisely the time when an individual is making his or her reporting decision, it examines messages that
communicate both enforcement and social norms information, and it does so in a setting (Colombia)
and for a tax (social protection contributions) that have not previously been considered.

Our paper also makes a methodological contribution. Most previous controlled field experiments
have examined the impact of nudges by comparing the responses of individuals who receive the
treatment message to a control group of individuals who receive a neutrally worded message.?
However, it seems likely the receipt of any message from the tax authority will affect behavior,
regardless of the specific wording, so that a simple comparison of treatment versus control groups
cannot hope to generate unbiased estimates of the impact of the nudge. Unlike most previous field
studies, we are able to examine the impact of the nudge by comparing the treatment group with
a control group of individuals who do not receive any message of any type, thereby avoiding this
potential bias.

We find that the impacts of these different pop-up messages on individual reporting behavior are
quite mixed, at least when we compare reporting behavior of those who receive a nudge via a message
to a control group that received a so-called “neutral” message. Relatedly, we also demonstrate that the
use as the control group of individuals receiving a so-called “neutral” message creates considerable bias;
that is, the receipt of any message of any type clearly influences behavior. Indeed, we find convincing
evidence that the receipt of these messages lead to systematic “decay” in individual participation, as
individuals who had begun to make declarations chose not to complete their on-line payments once

6 The current exchange between the United States dollar (USD) and the COP is 1 USD = 3430 COP.

Note that [47] present evidence that the specific way in which a message is delivered affects its impact, mainly by affecting
the saliency, clarity, and credibility of the message. They also emphasize that messages may have unintended consequences.
An important exception is [33], who also examine in their field experiment the behavior of individuals who do not receive
any letter. We are grateful to an anonymous reviewer for this observation.
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any message appeared. Given this response, we believe that the use of a control group that received a
“neutral” message gives results that have little meaning, or at least results whose meaning is difficult
to interpret. Instead, we argue that the appropriate control group should be individuals who receive
no message at all. Indeed, when the appropriate control group is established, we find more plausible if
still somewhat mixed results. Specifically, we find that self-~employed individuals generally increase their
declarations, often by large amounts, when they receive a message from the government. Individuals
who are making declarations on behalf of all employees in their company (or company agents) are less
likely to respond to messages in a systematic way.

In the next section, we discuss the different types of social protection contributions in Colombia.
We then present a framework in which the different pop-up messages may be interpreted, followed by
the design of the experiment. We then present our results, and our conclusions are in the final section.

2. Social Protection Contributions in Colombia

In addition to the individual income tax, the Government of Colombia imposes a variety of taxes
on the wages of workers.” Some of these taxes are more properly viewed as contributions because
individuals are entitled to benefits associated with their contributions. Several have all the features of
a tax, but nevertheless do not go into the general revenues of the government and instead are used to
finance government and non-government provision of training programs and social services. In their
entirety, we call these payments “social protection contributions”.

These payments are divided into two broad groups. The first group corresponds to social security
contributions, particularly pension, labor risk, and health care contributions. These contributions are
imposed on labor income of employees and the self-employed. The second group corresponds to
contributions that are usually called parafiscales, or mandatory taxes established by law that affect a
specific and unique social or economic group and that are used for the benefit of that same sector.
The parafiscales are imposed on the payrolls of employers and are used to finance the Instituto Colombiano
de Bienestar Familiar (or the Colombian Institute for Family Welfare, or ICBF), the Servicio Nacional de
Aprendizaje (or the National Training Service, or SENA), and the Cajas de Compensacion Familiar (or the
Family Benefit Fund).

Since 2007 the social protection contributions have been collected through PILA. The revenues
collected through PILA are then distributed to the administrators of each type of contribution (i.e.,
pension funds, health care administrators, labor risk insurers, ICBE, SENA and Cajas de Compensacion
Familiar. Before PILA, individuals had to make their payments in separate amounts to each individual
program. Also, since 2009 the Government has used UGPP to coordinate compliance policies
and strategies.

As noted earlier, there are two main types of social protection contributions: Social security
contributions and parafiscales. We consider each in turn.

2.1. Social Security Contributions

There are several main social security contributions. Pension contributions correspond to 16 to
18 percent of labor income of employees and self-employed individuals, paid on a monthly basis.!
For employees, employers pay 75 percent of the total contribution, and the employee pays the rest.

These programs are administered by pension funds.

The description presented here is based on the regulatory regime at the time that the controlled field experiment was
designed and implemented, in 2013. Since then, the Government of Colombia has gone through various fiscal reforms that
have changed some aspects of the initial regulatory regime. We detail these changes when they are relevant to the discussion.
See [51] for a detailed discussion of the Colombian system of payroll taxes and contributions.

There are some exceptions to these rates. For income lower than 4 times the minimum wage, the rate is 16 percent; for
income between 4 and 16 times the minimum wage, the rate is 17 percent; above 16 times the minimum wage, the rate
increases by 0.2 percent for each minimum wage until the rate reaches 18 percent. Again, see [51] for a detailed discussion.
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There are also contributions for labor risks (e.g., unemployment insurance, disability insurance).
These contributions vary between 0.349 percent and 8.7 percent of the payroll, depending on the
economic activity of the individual. In the case of employees, these contributions are all made by their
employer. Since 2011 some self-employed individuals are also obligated to make this contribution.
Insurance companies administer these programs.

There are also related contributions for health care. For most individuals, health care contributions
are 12.5 percent of labor income of employees and self-employed individuals, paid on a monthly basis.
Self-employed individuals must pay the full 12.5 percent contribution; for employees, their employers
pay 8.5 percentage points and the employee pays 4 percentage points. Note that after the 2012 tax
reform employers do not pay anything for employees who earn up to 10 times the minimum wage.
These contributions are administered by the Empresas Administradoras de Salud (or EPS).

Every employee must pay the social security contribution depending on the total income earned
during a month, including labor income (base wage) and other benefits, bonuses, and fringe benefits
that the individual receives as a compensation for his or her work. This payment is made by an
individual acting as an agent for the firm (company agent), who reports through PILA for each
employee of the firm the employee identification number, the total income earned, other items in the
tax base, and social security contributions. Note that there are some differences in items included in the
base (e.g., bonuses) depending on the kind of employee (e.g., someone working for a private company,
someone working for the government). Self-employed individuals must make contributions based
only on the income earned from their economic activity, reporting their income and contributions
via PILA.

2.2. Parafiscales

There are several types of parafiscales. The Cajas de Compensacion Familiar was created at the
end of the 1950s by entrepreneurs and workers with the objective of reducing the economic burden
of the poorest workers, through monetary subsidies and in-kind services. Companies pay 4 percent
of their payroll to the Cajas de Compensacion Familiar. Self-employed individuals are not required to
make these contributions. The Instituto Colombiano de Bienestar Familiar (ICBF) is a decentralized public
establishment created in 1968 with the aim of providing protection to children and improving the
welfare of the Colombian families. Before the 2012 tax reform, all companies had to pay 3 percent
of their payroll to the ICBF; after the tax reform, companies have to pay 3 percent of the payroll
of employees who earn more than 10 times the minimum wage. Self-employed individuals are
not obligated to pay these contributions. The Servicio Nacional de Aprendizaje (or SENA) is a public
institution under the supervision of the Ministerio de Trabajo (or the Ministry of Work). Its main function
is to invest in social and technical development of the workers through various training programs of
integral professional formation. Before the 2012 tax reform, all companies had to pay 2 percent of their
payroll to the SENA; after the tax reform, companies have to pay 2 percent of the payroll of employees
who earn more than 10 times the minimum wages. Self-employed individuals are not required to
make these contributions. Note that the taxable base for the parafiscales is somewhat smaller than in the
case of social security contributions due mainly to differential treatment of bonuses, and there is also a
differentiation between public and private employees among those items. As with social insurance
contributions, a company agent reports items for each employee of the firm, and the self-employed
report their own income and contribution.

3. Theoretical Background: Enforcement, Nudges, and Compliance

The standard approach to tax administration focuses on enforcement as the main tool by which
a government achieves compliance with its tax laws. This approach is consistent with, even if not
necessarily derived from, the basic economics-of-crime model of tax compliance developed by [52]
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and first applied to tax compliance by [53].!1. In this model, a purely rational, solely self-interested,
completely self-controlled individual is assumed to maximize the expected utility of the income tax
evasion gamble, weighing the benefits of successful underreporting against the risky prospect of
detection and punishment. More precisely, an individual is assumed to have a fixed amount of “true”
income, and must choose how much to report to the tax authorities and how much to underreport.
The individual pays taxes at a given tax rate on every dollar of income that is reported, while no taxes
are paid on underreported income. However, the individual may be audited with a fixed probability;
if audited, then all underreported income is discovered, and the individual must pay a penalty on
each dollar that he or she was supposed to pay in taxes but did not pay. The individual’s income if
caught underreporting equals income less taxes paid on reported income less penalties on unreported
taxes less the burden of preparing and filing a tax return. If underreporting is not caught, income is
income less taxes paid on reported income less compliance costs. The individual is assumed to choose
reported income to maximize expected utility, where utility is assumed to depend only on income.
This optimization generates a standard first-order condition for an interior solution; given concavity
of the utility function, the second-order condition is satisfied. Comparative statics results are easily
derived, with reported income increasing if the audit rate or the penalty rate increases. Note that,
although this framework was developed for, and has largely been applied to, the income tax reporting
decision, its basic features apply to most any tax reporting decision, such as social protection reporting
decisions in Colombia. Given that an individual’s social protection contributions often entitle the
individual to a benefit that depends on his or her reported contributions, the standard approach must
be modified to add this benefit. It is straightforward to demonstrate that reported income increases
with the benefit [54,55].

The main conclusion from the economics-of-crime framework is that enforcement plays an
important role in the individual’s reporting decision. Indeed, as emphasized by [6,7], this framework
concludes that detection and punishment are the only factors driving an individual’s reporting decision;
that is, the standard economic analysis concludes that an individual pays taxes because—and only
because—of this fear of detection and punishment.

This is an important and plausible insight, one with clear and simple policy implications that leave
little room for nudges. However, there are several problems here.!? Most all of these problems stem
from the underlying assumptions of the standard neoclassical economic model of human behavior:
Individuals are rational, they are purely self-interested, and they have unlimited willpower. While these
assumptions may be a useful starting point for the analysis of individual behavior, there is increasing
evidence that they are inaccurate and unrealistic depictions of many, perhaps most, individuals. As
discussed by [17] and [60], there is growing acceptance that, contrary to the standard neoclassical
approach:

e individuals are affected by the ways in which choices are “framed” (e.g., “reference points”, gains

s Y/

versus losses, “loss aversion”, “risk-seeking behavior”, “status quo bias”);

e they face limits on their ability to compute (e.g., “bounded rationality”, “mental accounting”);

e they systematically misperceive, or do not perceive at all, the true costs of actions (e.g., “fiscal
illusion”, “saliency”, “overweighting” of probabilities);

e individuals face limits on their “self-control” (e.g., “hyperbolic discounting”, Christmas savings
clubs, automatic enrollment programs);

e they are motivated not simply by self-interest, but also by notions of fairness, altruism, reciprocity,
empathy, sympathy, trust, guilt, shame, morality, alienation, patriotism, social customs, social

norms, and many other objectives; and

Again, see [1-7] for comprehensive surveys of this literature.
See [2,6,7,20,56-58], among many others, for discussions of the limitations of the standard economic model of tax compliance.
For a somewhat contrary view, see [5,59].

-
N
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e they are influenced by the social context in which (e.g., diversity), and the process by which (e.g.,
voting rules), decisions are made.

In short, individuals are not always the rational, outcome-oriented, self-controlled, selfish, and
egoistic consumers envisioned by much of our standard theory. Behavioral economics uses these
deviations from the standard assumptions as the starting point for a more realistic view on how
individuals make choices. Importantly, behavioral economics uses these deviations as the justification
for alternative government policies that change the choice architecture facing individuals, thereby
leading to subsequent changes in individual behavior.

It is here that nudges enter. An individual may change his or her reporting decision based on
such considerations as: how the reporting decision is framed; how complicated the decision may be;
whether the individual’s costs—and benefits—of the decision (financial or otherwise) are highlighted
and communicated; how the time dimension of these costs and benefits is conveyed to the individual;
whether the potential impacts on others of one’s own decision are indicated to the individual; and
whether the broader social context is mentioned. As suggested by the “Behavioral Insights Team” (BIT),
first established with the U.K. government and now an independent company, there are many tools
that can influence an individual’s decisions in a predictable way without prohibiting the individual
from making a different decision [61].

It is these insights from previous theoretical and experimental research on messages that directly
inform the design of our controlled field experiment. As discussed later when we present our
experimental design, a message may remind an individual that underreporting may be detected by
the tax administration, even that the chances of detection are significant. A message may remind an
individual that underreporting may lead to a financial penalty. A message may remind an individual
that increased social protection reporting may lead to added benefits for the individual. A message
may also be designed to influence the social norm of compliance, by reminding the individual that his
or her reporting may benefit the broader society; as shown theoretically by [62] and [63], such a change
in the social norm is likely to increase the individual’s reporting.

Overall, these messages are designed to influence the individual’s perceptions of the incentives
and the effects of reporting. They are also designed to act as a prompt or a reminder about some of the
potential consequences of his or her reporting decision. In principle, all of these messages are expected
to nudge the individual toward increased reporting. Even so, previous research has given conflicting
evidence on the effectiveness of these nudges.

In the specific context of Colombia, our research question is therefore simply stated: Do these
pop-op messages nudge an individual to improve his or her compliance? The next section discusses
our controlled field experiment design to investigate the impact of these nudges.

4. Controlled Field Experiment Design

The controlled field experiment consisted of seven treatment messages that were shown to a
randomly selected sample of individuals at the moment that they were going to make their payment.
In any of the seven cases, the individual who received the message had the option to modify his or her
payment or to continue with the process as he or she was intending before the message. In an attempt
to establish a baseline, one message (denoted Message 7) was intended to provide neither positive nor
negative impacts; as we discuss later, we believe that this message did not provide the appropriate
baseline for the control group, and so we also used an alternative measure of the baseline for the control
group to make more meaningful comparisons. Other messages attempted to remind an individual
about audit probabilities (Message 1—"Any contributor can be audited”), audit effectiveness (Message
2—“When we audit contributions evaders, we detect them”), and penalties (Message 3—"“You face
a high risk of being sanctioned if you evade”). Message 5 attempted to remind an individual that
payment of the social protection contribution entitled the individual to some financial benefits from
payment (“You will benefit if your contribution filing is acc