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Abstract

In August 2010 the Costa Rican government implemented a comprehensive program to increase
compliance with legal minimum wages, the Campaign for Minimum Wages. To evaluate the
impact of the Campaign, we use a regression discontinuity approach, which compares what
happened to workers who before the campaign had been earning below the minimum wage to
those who before the Campaign had been earning above the minimum wage. We analyze a panel
data set with information on workers from before the Campaign began (July 2010) and after the
Campaign had been in operation for some time (July 2011). We find evidence that the Campaign
led to an increase in compliance with minimum wage laws in Costa Rica; the mean earnings of
those earning less than the minimum wage in 2010 increased by approximately 10% more than the
earnings of those who had been earning more than the minimum wage. The Campaign led to the
largest increases in the wages of women, younger workers and less-educated workers. We find no
evidence that the Campaign had a negative impact on the employment of full-time workers whose
wages were increased. We find some weak evidence that the Campaign had a negative impact on
the employment of part-time private sector employees. Although increased inspections were
mainly targeting minimum wage violations, we also observe an increase in compliance with a
broader set of labor standards and a positive spillover effect relative to other violations of labor
laws. Specifically, the analysis provides evidence that the Campaign had a positive impact on the
probability that workers receive legally mandated non-wage benefits such as Social Security
(which includes pension and health insurance), overtime pay, sick-leave and paid vacations.

l. Introduction

Non-compliance with labor protection legislation such as the legal minimum wage is wide-
spread in many developing economies. Almost all recent studies of legal minimum wages in
developing countries have found a high degree of non-compliance (for example, see Lemos,
2004; Harrison and Scorse, 2004; Strobl and Walsh, 2001; and Cunningham, 2007). Costa Rica
IS no exception; previous studies have found that over 30% of workers legally covered by
minimum wage legislation in Costa Rica actually earn less than the legal minimum (Gindling
and Trejos, 2010; Gindling and Terrell, 1995, 2005 and 2007).
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Despite the prevalence and importance of non-compliance with minimum wage legislation, there
have been relatively few empirical studies of the impact of non-compliance on labor market
outcomes in developing economies. In this paper, we contribute to this sparse literature by
evaluating the impact of a comprehensive program designed by the Costa Rican Ministry of
Labor to increase compliance with minimum wage legislation. The National Campaign for
Minimum Wages began in August 2010 with a well-funded publicity campaign to “create a level
of consciousness among employers and workers regarding the importance of complying with the
minimum wage.” The Campaign encouraged workers to denounce employers who pay less than
the minimum wage and increased labor inspections targeting minimum wage violations. This is
the first time that a Latin American government has implemented such a comprehensive plan to
reduce non-compliance with minimum wages. As such, it provides a unique opportunity to study
the impact of increased enforcement of minimum wages on compliance, wages, employment,
whether employers pay into the Social Security system or provide other legally-mandated non-

wage benefits.

Previous published papers have identified the impact of increased enforcement of minimum
wages in developing countries by comparing regional differences in labor inspections to regional
differences in compliance, informality, and other labor market outcomes. The authors of these
studies point out, in the words of Ronconi (2010), “There are two main challenges to estimating
the causal effect of enforcement on compliance. First, adequate measures for both variables are
not easily available...A second challenge is that a potential simultaneous relation between
enforcement and compliance complicates identification. On the one hand, firms’ propensities to
comply with regulations depend on the probability of being penalized, and, on the other hand,
public enforcement agencies’ resources are likely to be affected by the extent of compliance.”
(pp. 719-720). These two challenges are addressed in our study. First, the National Campaign for
Minimum Wages provides a clear and precise break where enforcement increased substantially.
Second, as we show later in this paper, the National Campaign for Minimum Wages was not an
endogenous response to increased violations of minimum wage laws, but rather was a policy
change that occurred because a new president and administration recognized publicly for the first

time that non-compliance with minimum wage legislation is a problem in Costa Rica.



I1. Literature Review

Basu, Chau and Kanbur (2010) develop a theoretical model where the labor market can be
characterized by imperfect competition, imperfect enforcement of minimum wage laws, and
imperfect commitment on the part of government inspectors. Within this framework the impact
of legal minimum wages is complex. For example, Basu, Chau and Kanbur (2010) show that,
depending on the degree of compliance and the structure of the labor market, higher minimum
wages can result in increases, decreases or no significant changes in wages, employment or
informality. They also show that the impact of greater enforcement on wages, employment and
informality is ambiguous—all might increase, decrease or stay the same depending on labor
market structure and labor supply and labor demand elasticities. That is, Basu, Chau and Kanbur
(2010) show that, under different sets of reasonable assumptions, increased enforcement of legal
minimum wages has ambiguous effects on labor market outcomes. Whether increased
enforcement of minimum wages has a positive or negative impact on wages, employment,
informality and poverty is, therefore, an empirical question. Next we review the recent empirical
literature on the impact of increased enforcement of labor market protection legislation in

developing economies.

Ronconi (2008) evaluates the impact of increased labor inspections in Argentina on minimum
wages, maximum hours, paid vacation time, annual extra monthly wage and two components of
social security: workers compensation insurance and health insurance. Ronconi constructs a
province-level panel data set with annual observations for the period 1995-2003. The measure of
enforcement used is the annual number of labor inspections per capita by province. Regressions
are estimated where the dependent variables are measures of the level of compliance with the
above labor regulations in each province and year, and the independent variables include the
number of labor inspections per capita, labor market and population characteristics, and
province-level fixed effects. To address the possible simultaneous relationship between non-
compliance and increased enforcement, election cycles (years) are used as an instrumental
variable for the number of labor inspections per capita. Ronconi (2008) finds that increased
enforcement caused increased compliance with minimum wage legislation and maximum legal

working hours. On the other hand, increased enforcement did not have a statistically significant



impact on compliance with social security regulations, paid vacations or the annual extra

monthly wage.

Almeida and Susanli (2011) use a large firm level data set across 63 countries to examine the
impact of firing regulations and enforcement on firm size. They regress firm size on an
interaction between measures of de jure firing costs and enforcement of labor laws. Other firm
level characteristics are used as control variables. To address the issue of simultaneous causality
between enforcement and non-compliance they include sector and country fixed effects. They
find evidence that more stringently enforced firing regulations reduce the average number of
employees per firm.? Almeida and Carneiro (2009) come to a similar conclusion using firm-level
data on firm characteristics and city-level enforcement of labor regulations in Brazil. To address
the simultaneity between non-compliance and inspections, Almeida and Carneiro (2009) use
distance from the firm to the nearest inspection office as an instrument for the probability of
inspection (number of inspections per 100 firms). They conclude that stricter enforcement of

labor regulations reduces firm size.

Almeida and Carneiro (2011) evaluate the impact of differential enforcement of labor regulations
across cities in Brazil on the proportion of workers who are in the formal sector, informal sector,
self-employed and non-employed, and on wages in the formal and informal sectors. The measure
of enforcement used is the interaction between the distance of the city from the nearest
enforcement office and the number of inspectors in that office. An increase in the value of this
interaction variable indicates an increase in enforcement. Almeida and Carneiro (2011) show that
this interaction variable is correlated with an increased number of inspections, but argue that it is
not likely to suffer from an endogenous relationship with non-compliance. To control for the
possibility of a simultaneous relationship between enforcement and non-compliance, Almeida
and Carneiro (2011) include, as a control variable, the outcome variable in an earlier period
when “enforcement was a less important activity” (p.3). They conclude that in cities with more
enforcement of labor regulations there is more formal employment, less self-employment and

less employment overall (more non-employment). They also find evidence that increased

% Almeida and Aterido (2011) use the same firm-level data set as Almeida and Susanli (2011), and a
similar empirical technique, to examine the relationship between enforcement of labor regulations and on-
the-job training. They find evidence that more stringently enforced labor regulations increase the
probability of on-the-job training.



enforcement causes an increase in wages at the bottom and a decrease in wages at the top of the
formal wage distribution. They argue that formal sector workers pay for more generous

mandated benefits by receiving lower wages.
I11. The Campafia Nacional de Salarios Minimos

On August 9, 2010 the Campafia Nacional de Salarios Minimos (National Campaign for
Minimum Wages) was announced jointly by Costa Rican President Laura Chinchilla and
Minister of Labor Sandra Piszk with much fanfare and press attention. The explicit purpose of
the Campaign is to improve compliance with minimum wage legislation. There were three broad
mechanisms presented to achieve this goal: (1) publicity to “create a level of consciousness
among employers and workers regarding the importance of complying with the minimum wage”;
(2) encourage workers to denounce employers who pay less than the minimum wage (to support
this the Ministry expanded a call center with a call-in complaint line: 1-800-TRABAJO); and (3)
more labor inspections targeting minimum wage violations. Coincident with these three
mechanisms, the Ministry of Labor implemented a new computer-based information system to

keep track of violations of labor laws (the Sistema Electrénico de Casos).

The Campaign was partly a response to published research that showed high levels of non-
compliance with minimum wages in Costa Rica and a public campaign to confront this issue by
the director of the Estado de la Nacién program, Miquel Guitierrez (Arias, 2011).> At the same
time, non-compliance with labor regulations also gained visibility because of the CAFTA-DR
trade negotiations. Representatives of U.S. labor interests have long argued that non-compliance
with labor regulations was widespread in Central America, and this was an issue in the CAFTA-
DR negotiations. In response to pressure from U.S. labor interests, the U.S. Labor Department
funded and financed a program titled Cumple y Gana, administered by the non-governmental
FUNPADEM (Fundacion para la Paz y Democracia) with support from the International Labor
Office. The Cumple y Gana program was designed to strengthen the capabilities of Central
American governments to carry out effective labor inspections. While the Cumple y Gana

program did not focus exclusively on minimum wages, improving inspections for minimum

3 Research showing high levels of non-compliance included: Gindling and Terrell, 1995, 2005 and 2007,
Gindling and Trejos, 2010; Estado de la Nacién (2009); and unpublished studies by the Costa Rican
Ministry of Labor.



wage compliance was an important component and goal. The Cumple y Gana program assisted
in the design and initial financing of the Campaign for Minimum Wages. Finally, a new Costa
Rican President and Minister of Labor took office in May 2010. President Laura Chinchilla came
to power, in part, on a law-and-order platform. Increased enforcement across the board of
existing laws fit into this platform, and increased enforcement of minimum wage legislation
played well with the working class and labor segment of her Liberacion Nacional party. One
interesting aspect of this background is that the campaign to increase compliance with minimum
wages came into existence because of research results and politics, and not because of any clear
increase in non-compliance in Costa Rica. In terms of our empirical analysis, this helps address
the simultaneity/endogeneity problem that occurs in other studies that use regional variation in

inspections as the strategy to identify the impact of increased enforcement (i.e. Ronconi, 2008).

The first component of the campaign, the publicity campaign, began with the joint
announcement on August 9, 2010 by the Minister of Labor and the President, with both wearing
t-shirts listing the 1-800-TRABAJO telephone number of the call center. The announcement of
the initiation of the campaign appeared widely in both the national and international press. The
publicity campaign, which continues today, has included announcements in the press, 1,800
prime time radio commercials, $1,500 spent on television commercials, several web sites, over
130 billboards at bus stops and other public places, posters at work places, over 30,000
pamphlets, and widely distributed t-shirts (see figure 1). In the most public display, both teams in
a semifinal match for the national professional soccer league returned to the field at half time
sporting the t-shirts (there is a minimum wage for professional soccer players, and prior to the
semi-final match several newspapers ran stories about some professional soccer players being
paid less than the minimum wage). In addition, once each month during the Campaign, the
Minister of Labor has held a press conference where she has highlighted and described the
increased inspections, and presented information to show that the campaign is having an effect.
The press conferences have always been followed by stories in the major Costa Rican
newspapers about the campaign. The press conferences keep the attention of the public on the

need to reduce non-compliance and build public support for the campaign.

The campaign also greatly expanded a call center and toll-free number (1-800-TRABAJO ) to

answer questions about labor legislation and to receive complaints (denuncias) from workers



about firms violating labor regulations. Before the campaign, to register a complaint (denuncias),
workers had to go in person to a regional office of the Ministry of Labor. Now, a complaint can
be registered anonymously by phone, and each complaint results in an inspection by the Ministry
of Labor. Between August 1, 2010 and June 30, 2011 there were 77,816 calls, resulting in 988
complaints; 768 (78%) complaints were about minimum wages. In addition to complaints, the
information aspect of the call center is important—workers can call to ask what their minimum
wage should be, given their job, something that is not easy because of the complex structure of
minimum wages in Costa Rica where the minimum wage applicable to a worker depends on

her/his occupation, education and skill level.

The campaign also included an increase in inspections targeted towards minimum wage
violations. Before discussing the way in which inspections were increased, it is necessary to
describe the process of labor inspections in Costa Rica. Labor inspections begin with an initial
visit by an inspector. Initial visit by an inspector can be because of a complaint (denuncia) or at
the discretion of the inspector (inspectors are responsible for a geographic region). Further,
inspections can be a full inspection that checks for any labor code violation, or an inspection
focused on one or few violations. Inspectors interview workers and view payroll records. In
small firms inspectors interview all workers, in large firms inspectors interview a sample of
workers. Full inspections look for violations of any part of the labor code, including: minimum
wages, overtime pay, correct payroll records (comprobante de pago), Social Security payments,
Work Risk insurance payments, emergency exits and other parts of the safety code, mandated
maternity leave, holidays, work week violations, aguinaldo (13" month pay), etc. If a violation is
found, a second visit is carried out within 30 days from when the violation is recorded. If the
firm is no longer violating the labor regulation, then nothing further happens (no fines or other

sanctions).* If firms are still found to be violating the labor regulation at the second inspection,

* Inspections for violations of Social Security are generally carried out separately. Social Security
inspectors have more resources and can impose sanctions (including fines; up to closing down a firm). If
a Social Security inspector finds a violation of any other part of the labor code they are not required to
inform the Ministry of Labor. On the other hand, if a Ministry of Labor inspector finds a violation of
Social Security legislation, they are required to inform the Social Security inspectors. In some cases of a
full inspection there is coordination between agencies, and a joint inspection is carried out by Ministry of
Labor, Social Security and Ministry of Health inspectors. However, targeted minimum wage inspections
are not joint inspections.



then the labor inspector refers the case to the Labor Tribunals. Labor inspectors cannot impose

fines or sanctions, only the Labor Tribunals can do this.

Beginning August 2010 and continuing throughout 2011, the Ministry of Labor increased the
number of inspections focused on minimum wage violations. Inspectors in these focused or
targeted inspections also checked overtime pay and payroll records. Targeted (focused)
inspections do not explicitly look for any other labor code violations. The increase in the number
of targeted inspections was accompanied by a limited increase in number of inspectors and
resources available to the Direction of Inspection: the budget of Direction of Inspection
increased 27% in real terms, the number of inspectors went from 90 to 101, the fleet of cars

available to inspectors went from 11 to 22, and inspectors were given 64 new laptop computers.

In our interviews with inspectors and supervisors at the Direction of Inspections, we heard many
complaints from inspectors about the lack of resources—for example, there are no maps showing
the locations of firms, so that inspectors have to rely on memory in order to locate firms. In
addition, resources were shifted away from full inspections in favor of a focus on targeted
inspection of minimum wage violations. Some inspectors told us that it is possible that the
campaign for minimum wages resulted in fewer violations of other labor regulation violations
being found because of fewer full inspections. Further, inspectors were under pressure to
increase the number of firms inspected for minimum wage violations, so that they spent less time
per inspection (which they could as long as they focused only on minimum wages) and tended to
focus on regions, sectors and industries where there were many firms within a small area.
According to what inspectors told us, effectively this implied fewer inspections of agricultural
and rural firms; and more inspections of small firms (which took less time), especially in
commerce, in urban areas (where many firms exist close together) and near the inspection offices

(so that transportation time and costs were minimized).”

> Several other reforms were proposed but not yet implemented, such as: to allow Ministry of Labor
inspectors to levy fines for violations; an accord that requires Social Security inspectors to tell the
Ministry of Labor if they find a minimum wage violation (this accord was ratified near the end of the first
year of the Campaign, after July 2011); and publishing names of firms that violate minimum wage law.
In fact, the Supreme Court ruled that the Ministry of Labor was required to publish the names of firms
which had violated labor regulations—but the Ministry has so far not complied, under extreme pressure
from the Chamber of Commerce (which is clearly worried about the reputation of its members). In the



Table 1 shows that the total number of inspections increased in 2010 and 2011, but that the
number of full inspections fell as the number of inspections focused on minimum wages
increased.® The increase in targeted inspections resulted in an increase in the number of firms
found to be in violation of minimum wage laws. On the other hand, as the number of full
inspections fell, so did the number of firms found to be violating other (non-minimum wage)
labor laws. Non-compliance with minimum wages is substantial in firms of all sizes and in all
industry sectors (see table Al). Minimum wage violations found in focused inspections were
most common in micro and small firms (over 40% of firms inspected were found in violation),
agriculture (44.5% of firms inspected were found in violation), commerce (43%) and

manufacturing (40%).

During the period that we analyze in our evaluation, targeted inspections were concentrated in
commerce (5,654 inspections), with a smaller yet substantial number in services (1,048
inspections) and manufacturing (945 inspections). On the other hand, there were few inspections
in agriculture (400), transportation (97) or construction (107). This is consistent with what we
heard from inspectors. A high percent of firms found in violation in the first inspection were
found to have complied with minimum wages by the second inspection (see table A2). This may
indicate that inspections were successful. However, there were no further follow-up inspections
beyond the second inspection, so it is not clear if firms remained in compliance after the second
inspection. Firms found to still be in violation after the second inspection were referred to labor
tribunals for possible sanctions. Labor tribunals are very slow, and while sanctions can be
between 1 and 24 months of salary, the average fine is less than 5 months of salary (Piszk, 2011).
The low sanctions imply that being discovered to have violated minimum wage legislation
through a labor inspection imposes very few monetary costs on firms. It was suggested to us that
the biggest cost to firms of being found in violation of minimum wage laws is in terms of their

reputations with the public in general.

IV. Data

second year of the program (after July 2011), the Ministry of Labor also introduced “virtual inspections,”
where the initial inspection was carried out over the internet.

® Unfortunately, the Ministry of Labor did not report the number of workers in firms subject to
inspections.
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The primary methodology we use to evaluate whether the Campafia Nacional de Salarios
Minimos had an impact on compliance, wages, employment and non-wage benefits is regression
discontinuity. In the regression discontinuity approach we compare workers who, prior to the
Campaign, earned just below the minimum wage with workers who, prior to the Campaign,
earned just above the minimum wage. If successful, the Campaign should increase the wages of
those who were earning below the minimum wage but will have no impact on the wages of those
who were already earning at or above the minimum wage. To conduct this analysis, we therefore
need data on the wages and other personal and labor market characteristics of workers before the
Campaign (which begun in August, 2010) and data on these same workers after the introduction
of the campaign. That is, we need panel or longitudinal data, where we observe the same

individuals before and after the campaign.

The data we use in this analysis is a panel data set of individuals constructed from two yearly
Costa Rica National Household Surveys, one conducted in July 2010 (just before the campaign),
the other conducted in July 2011 (after the campaign had been active for some time). The
National Household Surveys are conducted each year by the Costa Rican National Statistics
Institute and use a rotating sample design whereby interviewers in 2011 returned to
approximately 75% of the households interviewed in 2010. In both 2010 and 2011 interviewers
recorded a code identifying the address of each household, as well as the name of each
household member. Working with the Statistics Institute, we used this information to construct a
panel data set of households (who remained at the same address between 2010 and 2011) and

individuals (who remained with the same households between 2010 and 2011).

Costa Rica has a complex minimum wage system where different minimum wages apply to
workers in different occupations, education and skill levels.” Combining information on
occupations and minimum wages from the Ministry of Labor with data on the occupations, skill
level and education level of workers from our surveys, we assign each worker a minimum wage
in 2010 and 2011.

’ The Costa Rican minimum wage decrees for 2010 and 2011 can be found at
http://rmeza.jimdo.com/pensiones-alimentarias/recursos-didacticos/decretos-salarios-m%C3%ADnimos/
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Table 2 presents descriptive statistics of the worker-level panel data set we use in our analysis,
divided between those who earn below, at and above the minimum wage. We consider only
private sector employees because they are the workers who are legally covered by minimum
wage legislation in Costa Rica; wages for public sector workers are set based on a different set of
institutionally-determined wages, and self employed workers are not covered by minimum wage
legislation because they cannot be forced to pay themselves the minimum wage.® We limit our
analysis to full-time workers (40 hours per week or more) for two reasons. First, most minimum
wages are specified in the government decrees as monthly earnings for full-time workers, and it
is not clear how or when minimum wages apply to part-time workers. Second, because of the
potential measurement error estimating part-time wages that can occur because the data report
monthly earnings but weekly hours worked. To take potential measurement error into account,
we look at a band of 5% around the minimum wage. That is, table 2 actually reports the
proportion of workers earning below 95% of the minimum wage, from 95% to 105% of the

minimum wage, and above 105% of the minimum wage.

Table 2 presents the distribution of workers earning below, at and above the minimum wage by
gender, age, education, firm size and industry sector. The proportion of workers earning below
the minimum wage is highest for female, younger, least educated and workers in micro-firms
(less than 6 workers). Among industry sectors, the proportion of workers earning below the
minimum wage is highest in agriculture, commerce and services compared to other industries.’
Summary statistics are also presented for all workers and for two sub-samples of the data:
workers with earnings within 10% of the minimum wage, and workers within 15% of the
minimum wage. The regression discontinuity design assumes that workers earning just above the
minimum wage are similar to those earning just below the minimum wage in all observable and
unobservable ways except for the treatment. Note that in table 2, although we see a disproportion
percentage of females, youth, less educated and small firm workers earning below the minimum
wage in the full sample, the concentration becomes smaller and sometimes disappears
completely as we limit the sample to workers closer to the minimum wage. Nevertheless, even

for the narrowest band presented, there are some differences in the characteristics of workers

® Private sector employees do not include public sector workers, the self-employed, owners of firms,
unpaid family workers or domestic servants.
° This is no longer true when we consider only those workers near the minimum wage
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above and below the minimum wage. Specifically, workers in micro-firms and with the least
years of education have higher concentration below the minimum compared to workers in larger
firms and with more years of education. In appendix 1 we present the results of tests of the
assumptions underlying the RD design.

V. Regression Discontinuity Methodology

RD designs are appropriate where treatment is determined by whether an observed “assignment”
or “forcing” variable falls below or exceeds a known cutoff point. In our case, whether a worker
receives the “treatment” (is affected by the Campaign for Minimum Wages) depends on whether
the worker is earning less than the minimum wage prior to the introduction of the Campaign (in
2010). Workers who initially earned above the minimum wage are not affected by the Campaign
and therefore do not receive the treatment. RD designs compare outcomes for those workers who
have values of the “assignment” variable just below the cutoff with those workers who are just
above the cutoff. In our case, the assignment variable is the difference between the wage
received by the worker in 2010 and the minimum wage that applies to that worker in 2010. The
cutoff point is where this variable is equal to zero; that is, where the wage is equal to the
minimum wage. If the assignment variable is below the cutoff, this indicates that the worker is
earning below the minimum wage, and should be affected by the Campaign (that is, that worker
is part of the treatment group). If the assignment variable is above the cutoff, this indicates that

the worker will not be affected by the Campaign, and is therefore part of the untreated or control

group.

The first labor market outcome we look at is the change in wages, which will indicate whether or
not compliance with minimum wage legislation increased after the Campaign. To study the
impact of the Campaign on wages and compliance, we compare the change in wages between
2010 and 2011 for workers earning above and below the minimum wage in 2010 (before the
Campaign began). If the Campaign was effective in causing employers to pay the minimum
wage to those previously earning below the minimum wage, then we should see the wages of
those initially earning below the minimum wage to increase in 2011 by more than the wages of
those who were earning at or above the minimum wage. This would be evidence that the

Campaign increased compliance with minimum wage legislation.
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One advantage of the RD design is that it can be used to illustrate the impact of the treatment
graphically. Figure 2 shows how this might work. In both panels of figure 2, the workers earning
just below the minimum wage in 2010 increase by more than the wages of workers who had
been earning just above the minimum wage. The RD estimate of the impact of the Campaign on
wages is the difference in the wage change at the cutoff point. Using a non-parametric local
linear regression estimation technique and data on the wages of private sector employees in 2010
and 2011, we construct figures like those in figure 2 in order to see whether there is a “jump” in
the relationship at the cutoff point. Non-parametric estimation allows us to capture any possible
non-linear relationship between the outcome variable (the wage change) and the assignment
variable (the difference between the wage and minimum wage), such as that shown in the second

panel of figure 2.

We also present more formal regression discontinuity estimates of the treatment effect. Let Y; =
the outcome (i.e. the change in wages for worker i from before to after the Campaign: LogWi 2011
— LogWi 2010). The gap between the reported wage and minimum wage for each worker i in 2010
(before the Campaign) is the assignment variable (LogW; 2010-LOgMWi, 2010). Let D;=1 if worker
i earns less than the minimum wage in 2010, and D;=0 if the worker earns more than the
minimum wage in 2010. Assuming that, except for the jump at the cutoff point (where
LogWi 2010=L0gMWi 2010), the relationship between the assignment variable (LogWi211 —
LogWi 2010) and outcome variable (Y, i.e. LogWi, 2011 — LogWi 2010) is linear, as in panel A of
figure 2, a simple way to estimate the treatment effect, t, is by estimating the following linear

regression (Lee and Lemieux, 2010):
Yi=o + 1D + B (LogWi,t.l — LOgMWth-l) + & (EQ 1)

However, if the relationship is non-linear, then equation (1) will not provide a good estimate of
the RD effect. One way to incorporate a non-linear relationship between the assignment variable
and outcome variable is to model that relationship as a higher order polynomial. In this paper we
present estimates using a very flexible functional form using a 5" order polynomial specification.
Another way to address this issue is through the estimates of local linear regressions. In the local
linear regression one estimates a linear regression using only data near the cutoff point, and

allows the slope of the curve to differ to the left and right of the cutoff point. The local linear



14

regression technique is equivalent to estimating two linear regressions: one using data just below

the cutoff point and the other using data just above the cutoff point:

Yi= oy + B (LOgWi 2010 — LOGMW; 2010) + & Where LOgMW; 2010-h <LogWi 2010<LOGMWi 12010 (EQ 23)

Yi =0+ By (LOGWi 2010 — LOGMWi 5010) + &i Where LogMWi 2010 < LogWi 2010 < LogM Wi 2010 +h (EQ 2b)

Or equivalently

Yi =+ 1Di + By (LOGWi 2010 — LOGMW; 2010) + (Br-Br) Di(LOGWi 2010 — LOGMW; 5010) + &; (EQ3)
if LogMW; 2010~h < LogWi 2010 < LOGMW; 2010+h

where i = worker, Y; = the outcome variable (i.e. LogWi 2011 — LOgWi 2010), LOgWi 2010 = log of
the wage of worker i in 2010, LogMWi, 2010 = the log of the legal minimum wage in 2010, B; is
the value of the regression to the right of the cutoff where Y;=0, B the value of the regression to
the left of the cutoff where Y;=0 and & = random error. h is the bandwidth; this is the local area
around the cutoff point from which we draw the data to estimate the local linear regressions. We

estimate equation 3, where t is the RD estimate of the treatment effect.

As suggested by Lee and Lemieux (2010) and Imbens and Lemieux (2008), we estimate the local
linear regressions using a rectangular kernel where all points within a bandwidth are weighted
equally no matter the distance from the cutoff. In this case, the results are simply the average
value of the outcome within a bandwidth. We also estimate the local linear regressions using a
triangular kernel where weights attached to each observation within a bandwidth decrease
linearly as the distance to the cutoff point increases. One advantage over the rectangular kernel is
that the triangular kernel has been shown to perform better at the boundary by adjusting to
account for fewer data points around the cutoff (Fan and Gijbels,1996 and Cheng et al. 1997).

One difficulty with the local linear regression approach is how to choose the appropriate
bandwidth h. The bandwidth must be small enough to reasonably expect the relationship between
the assignment variable and outcome variable to be linear but wide enough so that there are
sufficient observations within the bandwidth to confidently estimate the regression parameters.

We report estimates for a variety of bandwidths to show that our estimates are not sensitive to
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the bandwidth choice. We choose our range of bandwidths in two ways. First, through an ad-hoc
examination of a non-parametric estimate of the relationship between the assignment variable
and outcome variable. Second, we also present non-parametric estimates of the regression
discontinuity for a range of bandwidths chosen using the technique presented in Imbens and
Kalyanaraman (2009), which minimizes the mean square error of the difference between the

predicted and actual outcome variables.

V1. Results: The Impact on Compliance and Wages

We first examine if there is evidence that the Campaign for Minimum Wages increased
compliance with legal minimum wage legislation in Costa Rica. That is, the first outcome
variable we look at is the change in wages for worker i between 2010 and 2011. If the wages of
workers who were earning below the minimum wage increased by more than the wages of those
who were earning above the minimum wage, this would be evidence that the Campaign

increased compliance with minimum wage legislation.

(i) Descriptive statistics

If the Campaign for Minimum Wages increased compliance with minimum wage legislation, we
would expect to see the proportion of workers earning less than the minimum wage to fall from
2010 to 2011 and the proportion of workers earning equal to the minimum wage to increase. To
explore whether we can identify an impact of the Campaign for Minimum Wages by examining
changes in the distribution of wages between 2010 and 2011, figure 3 presents kernel density
estimates of the distribution of the log of wage minus the log minimum wage for each private
sector employee. In figure 3 a zero indicates that the worker is earning the minimum wage
applicable to that workers occupation, skill level and education; a negative number indicates that
the worker is earning below the minimum wage; and a positive number indicates that the worker
is earning above the minimum wage. In both 2010 and 2011, there is a spike in the distribution
of wages at the minimum wage, but the spike is bigger in 2011. This illustrates that the
proportion of workers earning at the minimum wage increased from 2010 to 2011. There are
also fewer people earning below the minimum wage in 2011 compared to 2010, while the

distribution of workers earning above the minimum wage is similar in 2010 and 2011.
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Specifically, the proportion of full-time private sector employees earning below 95% of the
minimum wage falls from 33% in 2010 to 31% in 2011, while the proportion of employees
earning within 5% of the minimum wage increases from 11% to 13%. The proportion of
employees earning above the minimum wage did not change between 2010 and 2011, remaining
at 56%. This evidence is consistent with the hypothesis that many workers earning below the
minimum wage before the Campaign had their wages increased to the minimum wage after the
Campaign, but that the Campaign did not affect the distribution of wages for those workers

whose wages were already above the minimum wage.

The regression discontinuity estimates presented in the next subsection compare the changes in
wages from before and after the campaign for those who earned below the minimum wage in
2010 to those who earned above the minimum wage. Table 3 presents the changes in mean log
monthly earnings between 2010 and 2011 for workers who were below and above the minimum
wage in 2010 (using bandwidths of 1%, 5% and 10%). '° The final column of Table 3 can be
interpreted as rough, non-parametric, estimates of the effect of the Campaign on wages. Table 3
shows that, after the implementation of the Campaign for Minimum Wages, the earnings of those
who had earned below the minimum wage increased approximately 10% more than the earnings
of those who had earned above the minimum wage. The evidence, too, is consistent with the
hypothesis that the Campaign caused the wages of those below the minimum wage to increase,

implying increased compliance with minimum wages.
(i) Regression Discontinuity Estimates

Figure 4 is a graphical representation of the regression discontinuity estimate of the impact of the
Campaign for Minimum Wages (this is an estimate, using our data, similar to the stylized figure
2). Figure 4 is consistent with the hypothesis that the Campaign increased compliance with
minimum wages for workers who had been earning just below the minimum wage. Figure 4
shows that when the Campaign was implemented, earnings increased more for those who had
been earning below the minimum wage when compared to earnings changes for those who had
been earning above the minimum wage. Over the entire sample, there is a trend where earnings

increased more for those whose earnings are lowest (relative to the minimum wage). However,

1% \Wage changes are reported for workers who are full-time private sector employees in both years.
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the earnings of those earning just below the minimum wage increased more than the overall
trend would suggest, while the earnings of those just above the minimum wage increased by less.
That is, there is a clear discontinuity at the cutoff point—workers earning just below the
minimum wage before the Campaign saw their wages increase by more than those earning just
above the minimum wage. Again, this is evidence that the Campaign increased compliance with
minimum wages in Costa Rica. The evidence from Figure 4 suggests that the Campaign had the
biggest impact on the wages of those who were earning within 15% of the minimum wage.
There is a clear change in the pattern of the relationship between wages in 2010 and wage
changes for workers earning from 0 to 15% below the minimum wage; for these workers wages

increase by more than the overall pattern would suggest.

Table 4 presents RD estimates of the impact of the Campaign on wage changes, estimated for a
variety of bandwidths and techniques for addressing non-linearities. Specifically, we present
estimates using the entire data set and a flexible functional form; a 5™ order polynomial. We also
present non-parametric local linear regression estimates of equation 3 using bandwidths
suggested by Figure 4 (0.10 and 0.15; 10-15% above and below the cutoff point). Finally, we
present non-parametric RD estimates using the “optimal” bandwidth derived from the technique
suggested by Imbens and Kalyanaraman (2009).* The RD estimates reported in table 4 are
consistent across all specifications, and suggest that the Campaign for Minimum Wages caused
the earnings of those earning just below the minimum wage to increase by about 10 percent more
than the increase in the wages of those earning just above the minimum wage. These estimates
are positive in all specifications and statistically significant at the 5% level in almost all

specifications.

Table 5 adds covariates to the local linear regression (age, gender, firm size, education, whether
the worker belongs to a union or solidarity organization, and a set of dummy variables indicating
the industry sector). Including covariates may increase the precision of the regression

discontinuity estimates (Lee and Lemieux, 2010). In our case, adding covariates to our RD

! Inbens and Kalyanaraman (2009) start with a bandwidth that minimizes the mean squared error of the
difference between the predicted outcome of the regression and the actual outcome. However, Imbens
and Kalyanaraman (2009) note that because this is based on the entire sample, it may be an overestimate
of the truly optimal bandwidth. They suggest using % of this bandwidth might be more appropriate. In
table 4, we present estimates using half the “optimal” (0.21).
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regressions slightly lowers the regression discontinuity estimates of the impact of the Campaign.
However, the RD estimates remain positive and the majority are statistically significant at the
10% level.

To test which groups were most affected by the Campaign for Minimum Wages, we estimate the
impact separately for different sub-sets of the population. Table 6 presents RD estimates of the
impact of the Campaign separately for: men vs. women; youth (15-24) vs. older workers;
workers with two levels of education, and workers in different firm sizes.'” These results suggest
that the Campaign for Minimum Wages had a larger positive wage impact on women compared
to men, and youth compared to older workers. The estimated impact of the Campaign on the
mean earnings of women was 16% to 27%, while the estimated impact on the mean earnings of
men was only 5% to 9% (and statistically insignificant). The estimated impact of the campaign
on the mean earnings of youth is 11% to 18%, and is higher than the estimated impact on the
wages of older workers in all specifications. The estimated impact of the Campaign on the
earnings of workers with a primary or secondary education was positive and statistically
significant, while the Campaign had a statistically insignificant impact on the earnings of those
workers with a university education. These results may reflect the fact that a larger proportion of
women, younger workers and less-educated workers earned below the minimum wage in 2010
and therefore more of them are likely to be affected by the campaign compared to men, older

workers and workers with a university education.

The results presented in table 6 also suggest that the Campaign was more likely to significantly
affect workers in small- and medium-sized firms (6 to 100 workers) compared to workers in
large firms (more than 100 workers) or micro-firms (less than 6 workers). The estimated impact
on workers in small- and medium-sized firms is statistically significant, while the impact on
workers in micro- or large firms is statistically insignificant. This may be because large firms
were already paying workers more than minimum wage before the Campaign, while micro-firms

largely remained non-compliant after the Campaign. **

'2 These estimates do not include control variables.

3 The Campaign had two broad components designed to increase compliance with minimum wage
legislation: (a) an attempt to change the “social norm” through publicity and (b) an attempt to increase the
cost of non-compliance through increased inspections. There is a debate in the literature about whether
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(iii) Testing for a placebo effect: does the RD technique find an impact on the wages of the self-

employed?

In practice, self-employed workers are not covered by minimum wage legislation. This is
because self-employed workers cannot be forced to pay themselves the minimum wage.
Therefore, we should not see the wages of self-employed workers who had been earning below
the minimum wage before the campaign increase by more than the wages of the self-employed
who had been earning above the minimum wage. If we find that this is happening among the
self-employed as well as among private sector employees, then it is likely that the results
presented in the last subsection are not due to the Campaign for Minimum Wages, but due to
measurement error or some other phenomenon that affects both private sector employees and the
self-employed. To test for this possible “placebo” effect, we re-run our regression discontinuity
analysis of the impact of the Campaign limiting our analysis to the self-employed rather than

private sector employees.

Figure 5 presents kernel density estimates of the log of monthly earnings minus the log of the
minimum wage for full-time self-employed workers in 2010 and 2011. Overall, the distributions
for 2010 and 2011 look very similar. As in the distribution of paid employees, there is a large
proportion of self-employed workers who report earnings below the legal minimum wage.
Unlike in a similar figure using data for private sector employees, we do not see a larger spike in
the distribution of self-employed earnings at the minimum wage in 2011 compared to 2010. If
anything, the spike at the minimum wage is larger in 2010 than in 2011. This evidence is
consistent with the hypothesis that the Campaign had no impact on the distribution of earnings

among self-employed workers.

penalties or persuasion and publicity is the most effective way of efficiently enforcing labor regulations in
developing countries (i.e. Amengual, 2010; Pires, 2008; Piore and Schrank, 2008). It is of interest to
know which of these two components was most effective. As we showed in table A1, a large majority of
targeted inspections were in commerce as opposed to other industries. If increased inspections are driving
our results, we would expect to see a larger impact of the Campaign in commerce than in other industries.
Table A3 in the appendix presents the estimated impact of the Campaign by industry. These results do not
show a larger impact in commerce. On the contrary, the measured RD impact of the campaign in
commerce is statistically significantly smaller than in other industries. This might suggest that the most
effective part of the Campaign was the publicity component of the campaign designed to change the
social norm, and not the increased inspections.
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Figure 6 shows that when the Campaign for Minimum Wages was implemented, earnings did not
increase any faster for those who had been earning just below the minimum wage when
compared to those who had been earning just above the minimum wage. There is a small
discontinuity at the cutoff point, but it is not statistically significant. Again, this suggests that the

Campaign had no impact on the earnings of self-employed workers.

Table 7 presents the results of the RD regressions on self-employed workers. Table 7 suggests
that the Campaign for Minimum Wages did not have a statistically significant impact on the
wages of self-employed workers who had been earning below the minimum wage prior to the
Campaign.** This provides additional evidence to strengthen our conclusion that the Campaign
had a positive causal impact on the wages of private sector employees who had been earning

below the minimum wage before the Campaign.
VI1. Results: The Impact on Employment

In the last section, we concluded that the Campaign for Minimum Wages increased compliance
with minimum wage legislation. That is, the Campaign caused employers who had been paying
less than the minimum wage to some workers to increase the wages of these workers to the legal
minimum. If the marginal productivity of minimum wage workers is less than the legal minimum
wage, then the Campaign may have also caused some employers to fire the now-more-costly
workers to whom they had been paying less than the minimum wage. To test for this possibility
we conduct a regression discontinuity analysis similar to that in the last section, but replace the
outcome variable with a measure of whether or not workers kept their jobs between 2010 and
2011.

Figure 7 presents a graph of the relationship between whether or not the worker was earning
below the minimum wage in 2010 and the probability that a full-time private sector employee in
2010 is still a full-time employee in 2011. Over the entire sample, full-time private sector
employees with earnings below the minimum wage in 2010 were less likely to remain full-time
employees in 2011. However, figure 7 presents no clear evidence that this was true for those

earning just below vs. just above the minimum wage in 2010. That is, there is no clear

' These results also hold when we add covariates to the RD regressions for the self-employed.
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discontinuity. This suggests that the Campaign had no impact on the probability that a worker

remained employed.

Table 8 presents regression discontinuity estimates of the impact of the Campaign for Minimum
Wages on the probability that a private sector worker remained employed from 2010 to 2011.
The outcome variable in these regressions is a dummy variable that is one if worker i remains a
full-time employee between 2010 and 2011, and zero if not. The first panel of table 8 presents
the basic RD estimates; the second panel presents results where covariates are added to the
regressions.” The results of all RD estimates are consistent across all specifications: workers
earning less than the minimum wage in 2010 were not less likely to remain employed in 2011.
The RD estimates are positive (although statistically insignificant), which would suggest, if
anything, that workers who had been earning less than the minimum were more likely to remain
employed than workers who had been earning more than the minimum wage. That is, we find no
support for the hypothesis that the Campaign for Minimum Wages resulted in employers firing
the now-more-costly full-time workers to whom they had been paying less than the minimum

wage™®.

Another possible reaction of employers when faced with a higher wage bill for full-time
employees could be to reduce the number of part-time employees. We explore this possibility by
re-estimating the RD employment regressions using data on workers who were part-time private
sector employees in 2010 and where the dependent variable is equal to one if they remained
employed in 2011 and zero if they are no longer employed in 2011. The results of these
regressions, reported in table 9, suggest a negative but statistically insignificant effect of the
Campaign on part-time employment. The statistical insignificance of this result may be related to

a small sample size; compared to full-time workers there are relatively few part-time workers in

1> The full regression results of the employment regressions adding covariates are presented in the
appendix. We use a linear probability model (LPM) to estimate the employment equations. As a
robustness check, we also estimate all regressions using a probit model. The estimated marginal effects
from the LPM and Probit models are similar.

'°In table A5, we also test the effect of the campaign on the probability of remaining employed for
several subgroups. The results of our analysis are consistent for all subgroups and suggest no support for
the hypothesis that the Campaign might have resulted in increased firing.
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the data. Table 9 thus provides some weak evidence that employers may have reduced part-time

employment in response to the Campaign.'’
VI11. Results: The Impact on Non-Wage Benefits

When faced with higher wages for workers previously earning less than the minimum wage,
employers might react by reducing non-wage benefits for these workers. The impact may be
different for voluntary non-wage benefits and non-wage benefits mandated by the labor code.
We expect that the impact of the campaign on voluntary non-wage benefits would be negative.
The campaign might also have a negative impact on legally mandated non-wage benefits because
of a reduction in inspections of other labor code violations to accommodate the increased
targeted inspections towards minimum wage violations. On the other hand, the Campaign could
have had a positive impact on legally mandated wage benefits. For example, one goal of the
Campaign was to “create a level of consciousness among employers and workers regarding the
importance of complying with the minimum wage.” A spillover benefit of the Campaign could
have also been a broader change in the “social norm” leading to an increase in the level of
consciousness regarding the importance of complying with all labor regulations. In addition,
given the nature of the inspections, labor inspectors, by law, cannot reveal the reasons for their
visits. In order to protect workers who might have filed a complaint from firing, demotion or
discrimination, inspectors must maintain the anonymity of workers as well as the nature of the
complaints. This too might lead to a general increase in compliance with all labor regulations.
This section investigates the effect of the Campaign on the provision of legally mandated non-

wage benefits and explores how employers responded to increased compliance with minimum

" While we found no evidence that employers fired workers because they were forced to pay sub-
minimum wage workers more, it is still possible that the employment opportunities for this group
declined because of the Campaign. That is, employers may have reduced new hires of workers with sub-
minimum wage productivity. To provide some evidence on this possibility, we test whether the Campaign
led to reduced hiring of self-employed workers. Table A5 in the appendix presents regression
discontinuity estimates of the impact of the Campaign for Minimum Wages on the probability that a full-
time self-employed workers transition into full-time private sector employment. The results are consistent
across specifications and suggest that the campaign did not reduce the probability of transitioning into the
covered sector for those who were self-employed in 2010. If anything, the results suggest that there was a
small increase in the probability that a self-employed worker ended up as a full-time employee.
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wage legislation and a decrease in inspections of other labor violations.™®

Table 10 reports the RD estimates of the impact of the Campaign on the probability that a full-
time private sector employee receives legally mandated non-wage benefits.’® The dependent
variable is equal to one if the employee receives the non-wage benefit in 2011. The RD results
indicate that the campaign had a statistically significant and positive impact on the probability of
receiving Social Security. Workers earning below the minimum wage in 2010 were on average
10 to 14 percent more likely to gain or keep their Social Security benefits compared to workers
earning just above the minimum wage in 2010. The results are consistent and significant across
all bandwidths and most specifications.”> The RD estimates also indicate positive and
statistically significant impacts of the Campaign on the probability of receiving paid vacation
and paid overtime.”> The results show a positive, but statistically insignificant, impact on the

probability of receiving sick leave.

'8 The data do not have information on voluntary non-wage benefits.

¥ In Figure A2 we illustrate graphically the regression discontinuity of four legally mandated non-wage
benefits. The top left panel in Figure A2 plots the impact of the Campaign on the probability of receiving
Social Security (which includes both pensions and health insurance), while the top right panel plots the
probability of receiving paid sick leave. The bottom left and right panels plot the probability of receiving
paid vacation and paid overtime respectively. The data in Figure A2 show striking discontinuity in
mandated non-wage benefit coverage for workers at the minimum wage threshold that suggests that the
Campaign for Minimum Wages increased compliance with legally mandated non-wage benefits.

20 \We use a linear probability model (LPM) to estimate the equations reported in table 10, but as a
robustness check, we also estimate all regressions using a probit model. The estimated marginal effects
from the LPM and Probit models are similar.

21 The results are particularly large and significant in the case of paid overtime; workers earning below the
minimum wage were 10 to 24 percent (based on bandwidth specifications) more likely to be paid for extra
hours worked compared to those earning just above the minimum wage. This large increase raises the
guestion of whether the results could be attributed to the Campaign or some specification error. One
possibility could be that workers earning below the minimum wage in 2010 were considerably
undercompensated for extra hours worked. Another possibility for why we observe a higher effect in the
case of paid overtime is that workers who earn below the minimum wage might be more inclined to work
extra hours in order to supplement their low income. To test whether the large impact on paid overtime is
due to extra hours worked or actual campaign effect we test the impact of the Minimum Wage Campaign
on the change in hours worked for those working at least full-time in both periods. The results show
negative and insignificant effects of increased enforcement on hours worked, leading to a conclusion that
increased minimum wage enforcement has led to an increase in the probability of receiving overtime
compensation for workers who had not been receiving overtime compensation before the Campaign.
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IX. Conclusions

In August 2010 the Costa Rican government implemented a comprehensive program to increase
compliance with legal minimum wages, the Campaign for Minimum Wages. To evaluate the
impact of the Campaign, we use a regression discontinuity approach, which compares what
happened to workers who before the campaign had been earning below the minimum wage to
those who before the Campaign had been earning above the minimum wage. We analyze a panel
data set with information on workers from before the Campaign began (July, 2010) and after the
Campaign had been in operation for some time (July, 2011). We find evidence that the
Campaign led to an increase in compliance with minimum wage laws in Costa Rica; the mean
earnings of those earning less than the minimum wage in 2010 increased by approximately 10%
more than the earnings of those who had been earning more than the minimum wage. We find
evidence that the Campaign led to the largest increases in the wages of women, younger workers

and less-educated workers.

We find no evidence that the Campaign had a negative impact on the employment of full-time
workers whose wages were increased. We find some weak evidence that the Campaign had a

negative impact on the employment of part-time private sector employees.

Although increased inspections were mainly targeting minimum wage violations, we observe an
increase in compliance with a broader set of labor standards and a positive spillover effect
relative to other violations of labor laws. Specifically, the analysis provides evidence that the
Campaign had a positive impact on the probability that workers receive legally mandated non-
wage benefits such as Social Security (which includes pension and health insurance), overtime
pay, sick-leave and paid vacations. One explanation of our findings is that the media campaign
raised general awareness of the importance of workers’ labor rights amongst both employees and
employers. It is possible that the increased awareness led to a comprehensive change in social
norms related to labor violations on the part of employees who are now more knowledgeable
about their rights and on the part of employers who prefer to avoid social stigma or

embarrassment by complying with labor laws. # Another explanation of the Campaign’s positive

22 Increased inspections and increased publicity may be complementary. For example, Piore and Schrank
(2008) write that “By consciously advertising their existence, making their presence felt in provincial
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impact on non-wage benefits is the fact that labor inspectors are forbidden to disclose to an
employer whether the visit is a result of a complaint or a general random inspection. This in turn
might have led to a general increase in compliance with all labor regulations. One conclusion to
be drawn from this analysis is that strong government enforcement and promotion of one aspect

of labor regulations can lead to increased compliance of other labor regulations.

towns as well as capital cities, and actively courting such participation, labour ministries can go a long
way toward making labour inspectors publicly accountable” (p. 18). Pires (2008) presents evidence that
in Brazil “Labour inspectors have been able to promote sustainable compliance...by combining punitive
and pedagogical inspection practices” (p. 199) something similarly carried out by the Costa Rican labor
inspectors.
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Appendix 1: Testing key assumptions of the regression discontinuity approach

A key assumption of the regression discontinuity approach is that workers just below the cutoff
are not systematically different from workers just above the cutoff, except for the fact that they
have been treated (Imbens & Lemieux, 2008; McCrary, 2008; Van der klaauw, 2008). In our
context, this assumption would be violated if there were non-random differences in the
observable or unobservable characteristics between workers earning just below vs. just above the
minimum wage in 2010. This could occur if employers intentionally choose which sub-minimum
wage worker gets a wage below the legal minimum wage and which gets a wage above the legal
minimum wage, or if workers have control over who earns above or below the minimum wage.
According to the regression discontinuity literature, knowledge and manipulation of treatment
assignment rules may generate unexpected behavioral responses from employees or employers
(Imbens & Lemieux, 2008; McCrary, 2008; Van der klaauw, 2008). Either can invalidate the
comparability of workers near the threshold because of sorting around the cut off, where those

below the minimum wage might differ on average from those just above.

There might be reasons to believe that workers have been sorted on unobserved characteristics
such as innate ability, power to negotiate, knowledge of minimum wage laws and so on. If this
holds, the key identifying assumption behind the RD design will be violated and the results will
be subject to selection bias. The key question is whether this is a precise or imprecise
manipulation of the assignment variable. Under imperfect “imprecise” manipulation, the
continuity assumption holds (Lee, 2008) due to some random element as to who gets bumped

above the minimum wage and who does not.

These assumptions imply that the distribution of the assignment variable will be continuous at
the cut-off point. McCrary (2008)*® developed a formal test of manipulation based on an

intuition that density to the right of the cut-off of the assignment variable will be considerably

% In practice, McCrary’s test is executed in two steps as follows: the first step involves plotting a very
under smoothed histogram. The bins for the histogram are defined so that no bin includes points both to
the left and right of the discontinuity point. The second step is a local linear regression of the histogram
separately on either side of the cutoff. The midpoints of the histogram bins are treated as a regressor in the
regression, and the normalized counts of the number of observations into each bin are treated as an
outcome variable. Finally, the discontinuity at the cutoff is then estimated as the log difference in height
on the intercept.
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different than to the left of the cut-off under complete manipulation of the assignment variable.
Lee and Lemieux (2010) show examples of densities of forcing variable under three conditions;
complete, imprecise and precise manipulation. Under imprecise manipulation, believed to be the
case in our RD design, if workers or employers cannot precisely control the assignment variable,
then the expected density of the assignment variable should be continuous around the
discontinuity point as shown in figure Al. That is, figure Al suggests that our data pass the

McCrary test.

McCrary (2008) points out that such a density test is only informative if manipulation is
monotonic, where the treatment induces agents (workers and employers) to change the
assignment variable in one direction only and that the absence of a discontinuity in the density of
the assignment variable is neither a necessary nor a sufficient condition for valid inference
(McCrary, 2008 p.5). Another validity test is to examine the comparability of worker on either
side of the threshold. Ideally, workers earning just below the minimum wage should on average
have similar observed and unobserved characteristics to those earning just above the minimum

wage.

We can plot the average of the covariates against the assignment variables on either side of the
threshold and see if a discontinuity exits. An alternative method is to use the covariates as the
dependent variable and run a regression discontinuity using the assignment variable as the
independent variable (Imbens & Lemieux, 2008; van der Klaauw, 2008; Lee & Lemieux, 2010).
We conduct such an analysis using our data and the covariates considered in the paper. The
results are reported in table A7. We find sharp discontinuities in the distribution of several
worker characteristics around the cutoff threshold. This includes discontinuities in the variables
gender, educational level and industry type. For example, male workers are significantly more
likely to earn above the minimum wage (that is, there is a higher concentration of male workers
above the cut-off compared to women), as are workers with more education. In addition, there is
evidence that it is significantly more probable that workers just below the minimum wage work
in construction, manufacturing, agriculture and manufacturing (compared to those working in

commerce, finance, and services).?* Thus, the treatment (the campaign) is confounded with

2 Assignment to above or below the minimum wage does not depend on whether the worker is in a small
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relative observed worker characteristics that might be associated with the earlier finding of

sorting close to the cut-off and might undermine the reliability of the RD design.

In principle, the regression discontinuity design conditional on worker covariates (i.e.
educational level, gender and industry) should reduce the problem of sorting. In the body of this
paper we present RD estimates that include these variables as covariates, as well as RD estimates
of the impact of the campaign for workers with each of these characteristics (i.e. by gender and
education level). The results of all our estimates are consistent and show that the Campaign did
have a positive impact on wages and compliance. However, if additional unobserved factors
such as skills jointly determine the likelihood of earnings at or above the minimum wage, then
sorting might persist and can invalidate the underlying RD identification assumptions, and

straightforward RD estimates would be subject to selection bias.

firm or is a member of a union or solidarity organization.
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Figure 1: Components of the publicity campaign illustrated on a Ministry of Labor web site

facebook

Piezas de la Campafia Nacional de Salario Minimo

By Ministerio de Trabajo v Sequridad Social * View Photos
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Figure 2: Potential impact of the Campaign on wages and compliance.

Panel A: Assuming a linear relationship between the assignment variable and outcome variable:
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Figure 3: Kernel density estimates of the distribution of the log of
monthly earnings relative to the legal minimum wage,
for full-time private sector employees in 2010 and 2011

L Kernel density estimate

' Log Wage - Log MW, 2010
Log Wage - Log MW, 2011
kernel = epanechnikov, bandwidth = 0.0150

Figure 4: Graphical representation of regression discontinuity
estimate of the impact on wages of full-time private sector employees
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Notes: Estimated discontinuity=.095, standard error=.046.
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Figure 5: Placebo/falsification Test: Kernel density estimates of the distribution of the log of
monthly earnings relative to the legal minimum wage for full-time self employed workers in
2010 and 2011

Kernel density estimate - self-employed

Densit
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" Log Wage - Log MW, 2010

kernel = triangle, bandwidth = 0.1500

Figure 6: Graphical representation of regression discontinuity estimate of
impact on wages, self employed workers in 2010 and 2011

P

0 5
1 1

Log Wage 2011 -Log Wage 2010
-5

T T T
-1 -5 0 .5 1
Log Wage - Log MW, 2010

Bandwidth=.29

Notes: Estimated discontinuity=.017, standard error=.215.



Figure 7: Employment Effect: graphical representation of regression
discontinuity estimate of impact on the probability that a full-time private
employee in 2010 remains a full-time employee in 2011
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Notes: Estimated discontinuity=.019, standard error=.048.

Figure Al: Density of the assignment variable (Log Wage — Log MW,
2010)
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Figure A2: Graphical representation of regression discontinuity estimates of the effect of
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minimum wage enforcement on the probability of receiving mandated non-wage benefits in
2011 for full time private sector employees.
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Table 1: Number of labor inspections, 2005-2011

2005 2006
Total First Inspections 6,717 5,888

Full inspections (Not Targeted) 6,717 5,888

Minimum Wage targeted (CSM) 0 0
Total Second Inspections 4,525 4,080

Full inspections (Not Targeted) 4,525 4,080

Minimum Wage Targeted (CSM) O 0

Total Inspections 11,242 9,968

Source: Costa Rican Ministry of Labor.

2007

6,815

6,815

0

3,015

3,015

9,830

2008

8,673

8,673

0

3,652

3,652

0

12,325

2009

7,415

7,415

0

4,061

4,061

0

11,476

2010

9,512

4,313

5,199

4,493

3,148

1,345

14,005

38

2011

10,521

2,115

8,406

7,028

1,863

5,165

17,549
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Table 2: Descriptive statistics — Percent of full-time, private sector workers below, at and above the minimum wage for different

sub-samples of workers, 2010.

Full sample Within 15% of MW Within 10% of MW
Variables Below At Above | Below At Above | Below At Above
95% of MWL 105% | 95% of MWL 105% | 95% of MWL 105%
MW of MW MW of MW MW of MW
Gender
Female 36.4 10.9 52.6 27.9 30.0 42.2 13.7 52.8 33.6
Male 30.3 11.4 58.3 28.9 35.6 355 16.9 56.1 27.0
Age
Youth (15-24 years old) 45.9 11.7 425 30.5 31.3 38.2 14.3 56.0 29.7
25 years and older 27.9 112 61.0 28.0 34.8 37.3 16.5 54.9 28.6
Education
Primary/Secondary (1 to 12 years) 34.8 12.1 53.1 29.3 34.0 36.7 16.9 55.6 27.4
University Education (13 to 21 years) 19.7 7.6 72.8 24.5 35.0 40.5 10.9 52.0 37.1
Firm Size
Micro-Firms (1 to 5 workers) 43.7 115 44.8 30.4 32.0 37.6 16.6 57.5 26.0
Small/Medium-Firms (6 to 99 workers) 334 11.1 5515 31.2 32.0 36.8 17.7 52.5 29.8
Large-Firms (100 plus workers) 22.8 115 65.7 23.1 38.5 38.4 13.2 57.9 28.9
Industry
Agriculture 38.3 13.2 48.4 27.7 34.0 38.3 12.0 55.2 32.8
Manufacturing 30.0 12.2 57.8 26.8 39.1 34.0 134 57.6 29.0
Service 38.3 9.2 52.5 27.4 32.9 39.8 5.2 67.7 27.1
Construction 194 11.0 69.6 14.8 36.0 49.2 3.7 63.5 32.8
Commerce 34.6 10.4 54.9 30.1 29.4 40.5 20.6 49.3 30.1
Transportation 22.1 8.4 69.5 24.2 36.4 39.4 21.5 52.8 25.7
Finance 29.8 12.8 57.4 39.4 36.0 24.6 23.1 58.1 18.8

Note: ‘Percent of workers earning within 5% of the minimum wage.



Table 3: Change between 2010 and 2011 in the log of mean monthly earnings,
comparing those who earned below the minimum wage in 2010 with those who
earned above the minimum wage in 2010

Within Within Within
1% of 5% of 10% of
MW in MW in MW in
2010 2010 2010
Change in log earnings (2010-2011) for
worker who were below the MW in 2010 0.15 0.164 0.142
(Standard deviation) (0.268) (0.269) (0.278)
Change in log earnings (2010-2011) for
worker who were at or above the MW in  0.051 0.066 0.052
2010
(Standard deviation) (0.385) (0.317) (0.374)
Difference in Difference 0.099 0.098 0.09

Note: For those who were full-time private sector employees in both July 2010 and July 2011.

40
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Table 4: Estimates of the effect of the Campaign on wages (not including covariates)

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.21) (+/-0.10) (+/-0.15) (+/-0.21) (5th order)
1) ) ©) (4) () (6) ()
RD effect 0.0855* 0.101** 0.0814** 0.05 0.095** 0.088** 0.116**
(0.051) (0.043) (0.037) (0.032) (0.046) (0.041) (0.045)
R"2 0.033 0.018 0.025 - - - 0.2
N 428 680 938 -- -- -- 2015

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level. Standard errors
are shown in parentheses. For those who were employed full-time in the private sector in 2010 and remained full-
time private sector employees in 2011.



Table 5: Estimates of the effect of the Campaign on wages (including covariates)
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Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.21) (+/-0.10) (+/-0.15) (+/-0.21) (5th order)
RD effect 0.055 0.077* 0.060 0.073 0.095** 0.088** 0.100**
(0.055) (0.043) (0.037) (0.055) (0.046) (0.041) (0.044)
Age 0.000 0.000 0.000 0.471 -0.175 0.414 0.000
(0.001) (0.001) (0.001) (2.274) (1.916) (1.700) (0.001)
Sex -0.083* -0.071** -0.064** 0.216*** 0.209*** 0.174%** 0.049**
(0.045) (0.029) -0.025 (0.082) (0.068) (0.060) (0.020)
Years of Education 0.015*** 0.011*** 0.009*** 0.928 1.015* 0.877* 0.005*
(0.005) (0.004) (0.003) (0.657) (0.574) (0.519) (0.003)
Small firm -0.002 0.004 -0.008 -0.087 -0.081 -0.081* -0.062***
(0.047) (0.031) (0.026) (0.061) (0.052) (0.047) (0.021)
Union Membership 0.093* 0.125*** 0.120*** 0.041 0.051 0.058 0.141***
(0.052) (0.0412) (0.035) (0.058) (0.046) (0.040) (0.028)
Industry Dummies YES YES YES YES YES YES YES
RA2 0.128 0.078 0.062 - - -- 0.231
N 428 680 911 - - -- 2,015

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level. Standard errors are shown in parentheses.
For those who were employed full-time in the private sector in 2010 and remained full-time private sector employees in 2011. Regressions
include 6 industry dummies: agriculture, commerce, finance, transportation, services and manufacturing.



Table 6: For different groups: Estimates of the effect of the Campaign on wages
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Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+-015) (+-021) | (+-0.10) (+-015) (+-0.21) | (5thorden)
cormale 0.208*  0.230** 0.161*  0.157 0.212%  0.209%%  0.272%%*
(0.123)  (0.102) (0.087)  (0.133)  (0.110)  (0.098)  (0.101)
Viale 0.053 0061  0.049 0.055 0.063 0.053 0.086
(0.059)  (0.050) (0.043)  (0.064)  (0.053)  (0.047)  (0.054)
0.181* 0.128  0.107 0.174 0.156*  0.139* 0.157*
Youth (15-24 years old) (0.100)  (0.080)  (0.069)  (0.114)  (0.088)  (0.077) (0.092)
— 0.057  0.0943*  0.064 0.040 0.075 0.073 0.113%*
(0.059)  (0.050) (0.045)  (0.064)  (0.054)  (0.048)  (0.053)

. 0.074  0.101** 00758*  0.063 0.091*  0.086**  0.122**
Primary/Secondary Ed. (1 to 12years) — hesy (0.045)  (0.040)  (0.057)  (0.048)  (0.042) (0.049)
—— 0.349 0286  0.186 0.381 0.360 0.278 0.320*

(0.250)  (0.187)  (0.161)  (0.303)  (0.231)  (0.188)  (0.168)
Micro-Firms (1 (o 5 workers) 0.251 0.234  0.179 0.216 0.249 0.221 0.285*
0179)  (0.142)  (0.123)  (0.193)  (0.158)  (0.140)  (0.152)

o 0.177%%  0.169%** 0.162%**  0.181%*  0.179%%*  0171%*  0.210%**
Small/Medium-Firms (6 to 99 workers) - n79 (0063)  (0.054)  (0081)  (0.067)  (0.060) (0.066)
Large-Firms (100 plus workers) 0.085 0127 0078 0.059 0.093 0.086 0.122
(0.089)  (0.077) (0.067)  (0.098)  (0.081)  (0.071)  (0.080)

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level. Standard errors are shown in
parentheses. No covariates. For those who were employed full-time in the private sector in 2010 and remained full-time private sector

employees in 2011.
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Table 7: Estimates of the effect of the Campaign on self-employed workers’ wages (Placebo Test)

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/- 0.10) (+/-0..15)  (+/-0.21) (+/-0.10)  (+/-0.15)  (+/-0.21) (5th order)
RD effect -0.056 -0.015 0.043 0.282 0.026 0.014 -0.031
(0.341) (0.276) (0.232) (0.371) (0.287) (0.235) (0.205)
RA2 0.021 0.02 0.027 - - - 0.315
N 57 95 135 -- -- -- 502

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level. Standard errors
are shown in parentheses. Regressions not including covariates.
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Table 8: Estimates of the effect of the Campaign on the probability of remaining employed as a full-time

private sector employee

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.10) (+/-0.15)  (+/-0.21) (5th order)
Not including covariates
RD effect 0.031 0.019 0.069 0.030 0.029 0.036
(0.056) (0.048) (0.058) (0.050) (0.045) (0.046)
R"2 0.001 0.001 - - - 0.022
N 589 944 - - - 2,773
Including covariates
RD effect 0.005 0.013 0.069 0.030 0.029 0.028
(0.050) (0.050) (0.058) (0.050) (0.045) (0.040)
R"2 0.086 0.063 - - - 0.08
N 589 944 - - - 2,773

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level

are shown in parentheses.

. Standard errors
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Table 9: Estimates of the effect of the Campaign on the probability of remaining employed for part-time
workers (not including covariates)

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.21) (+/-0.10) (+/-0.15) (+/-0.21) (5th order)
RD effect -0.091 -0.110 -0.054 -0.092 -0.084 -0.068 0.018
(0.140) (0.119) (0.103) (0.156) (0.127) (0.114) (0.097)
N 126 202 253 - - - 940
R2 0.005 0.014 0.007 - -- -- 0.012

Notes: ‘The bandwidths for the non-parametric triangular kernel estimates were chosen based on the technique
described in Imbens and Kalyanaraman (2009). ***Indicate statistical significance at the 1% level. **For the 5% level.
*For the 10% level. Standard errors are shown in parentheses.
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Table 10: Estimates of the effect of the Campaign on the probability of receiving non-wage
benefits

Non-parametric: Rectangular Non-parametric: Triangular Polvnomial
kernel kernel! y
Bandwidth (+/-0.10)  (+/-0.15) (+/-0.21) | (+/-0.10) (+/-0.15) (+/-0.21) | (5th order)

0.103*  0.108** (0.078* 0.137** 0.111** 0.102** 0.058

SOGISEUIY  (0059)  (0053) (0.045) (0063  (0054) (0049)  (0.044)

o 0.036 0.061 0.090* 0.0423 0.0492 0.072 0.045
Paid Sick leave
(0.067) (0.058)  (0.050) (0.074) (0.061) (0.054) (0.046)
. . 0.129*%*  0.111** 0.114** 0.149**  0.123** 0.121** 0.057
Paid Vacation
(0.061) (0.052)  (0.045) (0.066) (0.055) (0.049) (0.043)
Paid Overtime 0.216*%**  0.109* 0.107* 0.237*** 0.168*** (0.133** 0.103**
(0.072) (0.063)  (0.055) (0.074) (0.064) (0.058) (0.052)

N 470 745 936 - - - 2,319

Notes: *The bandwidths for the non-parametric triangular kernel estimates were chosen based on the
technique described in Imbens and Kalyanaraman (2009). ***Indicate statistical significance at the
1% level. **For the 5% level. *For the 10% level. Standard errors are shown in parentheses.

For full-time private sector employees.



Table Al: Initial results of targeted minimum wage inspections : August 1, 2010 to June
30, 2011

Total Minimum

% of firms

Type of Firm ““”.‘ber ol . NO. wage with MW
firms violation violation .

inspected found il
Microfirms (1-5 workers) 6,111 3,527 2,584 42.3
Small firms (6-30 workers) 1,604 947 657 41.0
Medium sized firms (31-100 workers) 237 162 75 31.6
Large firms (more than 100 workers) 93 65 28 30.1
Unknown 206 156 50 24.3
Total 8,251 4,857 3,394 41.1
Agriculture 400 222 178 44.5
Manufacturing 945 566 379 40.1
Construction 107 80 27 25.2
Commerce 5,654 3,239 2,415 42.7
Transport 97 70 27 27.8
Services 1,048 680 368 35.1

Total 8,251 4,857 3,394 411



TableA2: Results of second inspections: 2010-2011

Total number of second
visits

Second visits (full

inspections - not targeted)

Complied

Not complied

Not applicable

Second visits (minimum
wage targeted - CSM)
Complied

Not complied

Not applicable

2005

4,351

4,351

63.3
19.7
17.1

0

0
0
0

2007

3,015

3,015

63.5
194
17.1

0

0
0
0

2010

4,493

3,148
NA

1,345

80.4
8.2
11.3

49

2011 (Jan. 1
to June 30)

1,927

706

77.4
13.2
8.3

1,221

4.7
10.7
14.7

Note: not applicable implies that either the worker or firm was no longer present.



Table A3: Estimates of the effect of the Campaign on wages by industry type

Non-parametric: Rectangular kernel

Bandwidth (+/- 0.10) (+/- 0.15) (+/- 0.21)
Commerce -0.053 -0.021 0.019
(0.064) (0.058) (0.055)
Non-Commerce 0.142** 0.149*** 0.096**
(0.063) (0.053) (0.047)
Finance 0.127 0.191* 0.0857
(0.148) (0.099) (0.094)
Non-Finance 0.0804 0.090* 0.073*
(0.054) (0.046) (0.041)
Construction 0.218 0.578 0.373
(0.439) (0.440) (0.380)
Non-Construction 0.0673 0.0673 0.0459
(0.049) (0.042) (0.037)
Manufacturing 0.108 0.17 0.11
(0.128) (0.111) (0.097)
Non-Manufacturing 0.088 0.090** 0.070*
(0.054) (0.046) (0.040)
Services 0.009 0.067 0.086
(0.200) (0.164) (0.142)
Non-Services 0.073 0.090** 0.063
(0.052) (0.044) (0.039)
Transportation 0.587* 0.402 0.154
(0.283) (0.245) (0.217)
Non-Transportation 0.048 0.085** 0.069*
(0.049) (0.042) (0.038)
Agriculture -0.0318 -0.0517 -0.0304
(0.072) (0.062) (0.058)
Non-Agriculture 0.129** 0.164*** 0.118**
(0.064) (0.053) (0.047)

Note: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the
10% level. Standard errors are shown in parentheses. For full-time private sector employees.



Table A4: Estimates of the effect of the Campaign on the probability of remaining employed as a full-time

private sector employee (including covariates)

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.21) (+/-0.10) (+/-0.15) (+/-0.21) (5th order)
RD effect 0.005 0.013 0.0143 0.069 0.030 0.029 0.028
(0.050) (0.050) (0.041) (0.058) (0.050) (0.045) (0.040)
Age 0.001 0.000 -0.001 2.859 2.175 2.091 -0.001
(0.000) (0.000) (0.001) (1.976) (1.658) (1.470) (0.000)
Sex -0.077* -0.092***  -0.108*** 0.152** 0.149** 0.130** -0.088***
(0.040) (0.030) (0.027) (0.073) (0.060) (0.053) (0.020)
Years of Education 0.000 -0.003 -0.003 0.672 0.556 0.506 0.001
(0.010) 0.000 (0.003) (0.552) (0.484) (0.438) 0.000
Small firm -0.160***  -0.120***  -0.114*** -0.011 -0.015 -0.0286 -0.133***
(0.050) (0.030) (0.028) (0.065) (0.054) (0.049) (0.020)
Union Membership  0.140*** 0.169*** 0.163*** 0.039 0.031 0.0312 0.123***
(0.030) (0.020) (0.019) (0.045) (0.036) (0.032) (0.010)
Industry Dummies YES YES YES YES YES YES YES
R"2 0.086 0.063 0.065 - - - 0.08
N 589 944 1,259 - - - 2,773

Notes: ***Indicate statistical significance at the 1% level. **For the 5% level. *For the 10% level. Standard errors are

shown in parentheses.
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Table A5: For different groups: Estimates of the effect of the Campaign on the
probability of remaining employed as a full-time private sector employee (not
including covariates)

Non-parametric: Rectangular

kernel
Bandwidth (+/-.10) (+/-15)  (+-21)
Female 0.170 0.116 0.096
(0.121) (0.101) (0.088)
Male -0.006 -0.008 0.005
(0.063) (0.056) (0.047)
0.133 0.100 0.0524
Youth (15-24 years old
( Y ) (0.130) (0.109) (0.094)
25 years and older -0.006 -0.009 0.014
(0.061) (0.053) (0.046)
No-Education & primary 0.015 0.003 0.002
(0.059) (0.051) (0.044)
No-Education -0.355 0.038 -0.031
(0.273) (0.287) (0.271)
i 0.028 0.021 0.010
Primary (1 to 6 years
v years) (0.073) (0.067) (0.058)
0.020 -0.021 -0.013
Secondary (7 to 12 years
i years) (0.104) (0.085) (0.072)
i 0.142 0.152 0.229%
Tertiary (13 TO 21 years
a vears) (0173)  (0.152)  (0.127)
Micro-Firms (1 to 5 workers) -0.121 -0.128 -0.072
(0.160) (0.129) (0.109)
Small/Medium-Firms (6 to 99 workers) 0.085 0.088 0.066
(0.070) (0.063) (0.055)
Large-Firms (100 plus workers) 0.040 0.007 0.018
(0.084) (0.071) (0.062)

Note: ***Indicate statistical significance at the 1% level. **For the 5% level. *For
the 10% level. Standard errors are shown in parentheses.
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Table A6: Estimates of the effect of the Campaign on whether self-employed workers transition into
full-time employment in 2011

Non-parametric: Rectangular kernel Non-parametric: Triangular kernel* Polynomial
Bandwidth (+/-0.10) (+/-0.15) (+/-0.21) (+/-0.10) (+/-0.15) (+/-0.21) | (5thorder)
RD effect 0.295 0.274* 0.197* 0.341 0.288 0.235* 0.072

(0.210) (0.149) (0.112) (0.260) (0.181) (0.126) (0.063)
N 108 174 247 -- -- - 1148
R2 0.042 0.03 0.03 -- - -- 0.012

Notes:  The bandwidths for the non-parametric triangular kernel estimates were chosen based on the
technique described in Imbens and Kalyanaraman (2009). ***Indicate statistical significance at the 1% level.
**For the 5% level. *For the 10% level. Standard errors are shown in parentheses.



Table A7: Regression discontinuities in potential covariates

Non-parametric: Triangular kernel

Bandwidth (+/-0.10)  (+/-0.15) (+/-0.21)
Age 1.474 0.779 0.671
(1.056) (0.866) (0.769)
Gender (Male=1) 0.232***  (0.192***  -0.167***
(0.041) (0.034) (0.030)
Years of Education 1.252***  (0.822*** 0.703***
(0.337) (0.280) (0.251)
Small Firm -0.0286 -0.002 -0.008
(0.038) (0.032) (0.029)
Union Membership 0.038* 0.013 0.004
(0.022) (0.017) (0.014)
Commerce 0.0236 0.031 0.028
(0.036) (0.029) (0.026)
Finance 0.093***  (0.057*** 0.053***
(0.027) (0.021) (0.018)
Construction -0.113*** -0.092***  -0.084***
(0.021) (0.017) (0.015)
Manufacturing -0.087***  -0.057** -0.040**
(0.027) (0.022) (0.020)
Services 0.220***  0.166*** 0.142***
(0.037) (0.030) (0.027)
Transportation -0.035*  -0.046** -0.035**
(0.019) (0.016) (0.015)
Agriculture -0.098***  -0.060* -0.061**

(0.037)  (0.031) (0.027)

Notes: The bandwidths for the non-parametric triangular kernel estimates
were chosen based on the technique described in Imbens and
Kalyanaraman (2009). ***Indicate statistical significance at the 1% level.
**For the 5% level. *For the 10% level. Standard errors are shown in
parentheses.
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