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Abstract
In this paper we analyze the unintended effects of a national policy that sought to reduce
informal employment in Colombia by lowering non-wage costs. Using monthly data
between 2011 and 2014 of the Great Integrated Household Survey (GEIH) provided by
the National Administrative Statistics Department (DANE) in Colombia at the city level,
we estimate the effects of this policy experiment in reducing wage gaps between cities,
especially in the lower part of the income distribution. The identification strategy consists
in a difference in difference estimation. Preliminary results indicate that the reform had
larger effects in those cities with a large proportion of informal workers. Particularly,
formal employment increased for workers earning less than two minimum wages. On
the other hand, the share of workers that earn a minimum wage or more increased
substantially in those cities.
This is a preliminary draft. Please do not cite or distribute without permission of
the authors.
1. Introduction
Informal employment is a common concern in emerging and developing countries all over the
world since it has been persistent throughout recent decades. It covers a broad part of the
population, especially the poor and also a considerable share of skilled workers, and it is
characterized throughout low wages, unsatisfying working conditions, lack of coverage in health
and pensions, and barriers to productivity. In the past years several countries have implemented
a series of policies aimed at reducing the informality of employment. They include the reduction
of costs incurred by formalization, the creation of incentives for formalization and permanence
in the formal market, and, to a lesser degree, increasing the costs of informality. In 2012 the
Colombian government introduced a tax reform which reduced payroll taxes from 29.5% to
16%. Evaluations of the reform have found that lowering payroll taxes reduced informality with
a larger impact in the less educated and salaried workers (Fernández and Villar, 2016; Antón,
2014). Antón (2014) also found that the reform could also increase formal wages by 4.9%.
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In this paper we analyze the unintended effects of this national policy that sought to reduce
informal employment in Colombia by lowering non-wage costs. Using monthly data at the city
level between 2011 and 2014 we estimate the effects of this policy in reducing wage gaps between
cities. We will show that this policy had heterogeneous effects on informality across the territory
and that the reduction of informality was stronger in those cities with high levels of informality.
In Colombia those regions with a high proportion of formal workers tend to have higher wages
compared to those cities with a high proportion of informal workers. The reasons behind this
fact are the following: first, the national minimum wage is binding in the formal sector, meaning
that a large proportion of formal workers earn a minimum wage; in contrast, a large proportion
of informal workers are paid a wage inferior to the minimum wage. Second the share of workers
in the informal sector varies largely across Colombian cities. For example, some cities have
informality rates of around 60% (Cucuta) while others have rates of about 24% (Bogota). Then,
if these policies intended to increase formal employment had dissimilar effects throughout the
territory, favoring low wage cities more than high wage cities, the wage gaps between cities
should have been reduced, particularly in the lower part of the income distribution.
The identification strategy consists in a difference in difference estimation similar to the one
used by Fernández and Villar (2016). However, our contribution consists in identifying
differential effects across cities, not only in respect to informality rates but in the proportion of
individuals who earn more than an hourly minimum wage. We use self-employed workers as a
control group –since non-wage costs are accounted to employers– and salaried workers as the
treatment group. Our post period begins in June 2013, when the first waiver of the reform was
implemented. We present both individual strategies for each city and a general one that accounts
for heterogeneous effects between the capital city, Bogotá, and the rest.
Preliminary results indicate that the reform had larger effects in those cities with a large
proportion of informal workers. Particularly, formal employment increased for workers earning
less than two minimum wages. On the other hand, the share of workers that earn a minimum
wage or more increased substantially in those cities. The difference in differences estimates
indicate that the proportion of workers earning one minimum wage or more increased in a low
wage city such as Cucuta in 13 percentage points while in Bogota it increased in 4 percentage
points. Additionally, we perform some placebo tests for robustness.
These preliminary results indicate that policies aimed to reduce informal employment can be
successful in reducing the wage gaps between high and low wage cities in Colombia and give
some reason to suspect that the minimum wage may play an important role in reducing these
gaps.
The paper is organized as follows. The next section presents a literature review. Section 3
presents the methodology applied and section 4 presents the data used and some descriptive
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statistics. Section 5 presents some very preliminary results. Finally, conclusions are presented in
section 6.
2. Literature Review
Informal employment has been approached from different perspectives in the literature. How
to measure and define informality is a fundamental issue when doing research because it
determines the results and policy implications reported. Thus, an important debate has been
established around this matter, becoming quite complex throughout the time. Indeed, there is
an argument between those who think that informality acts as a shelter for the excluded from
the formal market or the unemployed (Gaviria & Henao, 2001) and those who believe that it is
an optimal decision for voluntary entrepreneurs (Maloney, 2004). Moreover, some others claim
that informality goes beyond this dichotomy and can include a broad set of dimensions (Perry,
2007). Nonetheless, approaching informality also requires understanding its relationship with
endowments and their returns, labor market rigidities, and regulations.
The first group believes in the hypothesis of informality as a by-product of the exclusion that
segmented labor markets produce. They state that there are structural conditions that make
informal employment a residual consequence of a rigid formal sector dimensions (Perry, 2007).
In this sense, the informal sector is characterized by precarious employment, in which low
productivity, given its low endowment of human and physical capital, becomes a barrier to access
the formal sector (Ortiz et al., 2009; Galvis, 2012). In fact, informal workers produce low quality
products for low income customers (La Porta and Shleifer, 2014). This creates a dual labor
market, in which the modern formal sector excludes a traditional, lagged, informal one (Uribe,
2006).
Therefore, informal employment is a shelter that acts countercyclically: when the economy
moves towards a recession, informal labor markets absorb the excluded ones from formality,
implying a pass-through effect between both sectors (La Porta and Shleifer, 2014). Indeed, there
is evidence about how informal and formal sectors move oppositely, supporting the idea that
development soaks up informality (La Porta & Shleifer, 2014; Loayza et al., 2009; MondragónVélez et al., 2010). Indeed, Loayza and Rigolini (2006) find that variation in the GDP explains
80% of the variation in informal employment. Nevertheless, the authors assert that informality
is less countercyclical in countries with large informal economies. In sum, higher productivity in
the formal sector makes informal activities less profitable and, thus, reduces informal
employment (Maloney, 2004).
On the other hand, there is a branch of the literature that deems informality as a voluntary choice
of entrepreneurs rather than a disadvantaged sector. De Soto et al. (1989) has a seminal work on
this thesis, pointing at state regulations as the main source of incentives for exiting the formal
market. In fact, Loayza & Rigolini (2006) find that informality is larger where there is more
regulation and taxation for formal. Nevertheless, Loayza et al. (2009) and Perry (2007) show that
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better regulation, public services and law and order are associated with lower informality. Thus,
informality becomes a rational escape for entrepreneurs with specific characteristics that they
can exploit better in the informal sector. This gives informal activities the potential of turning
into a growth engine with procyclical behavior (Fernández & Villar, 2016). In this sense, workers
that choose to become informal make a cost-benefit analysis in which they have a higher
valuation of the nonwage features of informality -maximizing utility rather than earnings- in
contrast to services, like social security, that formal employment promises (Maloney, 1999; Perry,
2007; Günther & Launov, 2012; García, 2017). Indeed, Maloney (2004) asserts that informal
workers in developing countries could compare to a voluntary business sector in developed ones.
Others, like García (2017) claim that informality as a choice may be a consequence of
segmentation. However, the choice hypothesis requires perfect mobility and integration across
both sectors, formal and informal, which is difficult to find in developing countries (Maloney,
2004). Not for nothing, most of the evidence is concentrated in Mexico, where low wage
rigidities and labor market distortions suit the integrated markets approach. However, Maloney
(2004) recognizes that Colombia's informal sector adjusts better to a dualist vision of segmented
markets.
Nonetheless, these approaches assume homogeneity in the informal sector. In contrast, recent
literature has embraced the idea that segmented and integrated market approaches can coexist
to explain informal employment, creating two subsectors, each with an individual wage equation
(Günther & Launov, 2012). In this sense, informality is a multi-dimensional phenomenon:
individuals can be informal in different manners, which complicates its measurement. Indeed,
Günther & Launov (2012) find for Côte d'Ivoire that voluntary informality accounts for the
55.2% of total informality. Fernández et al. (2016) go beyond and propose a third “induced”
subsector in which workers enter because of the formal market barriers without being a last
resort nor a voluntary decision. Moreover, the authors assert that a structural informal sector
might be positive for inclusive growth because the individuals that compose it are receiving, at
least, some income, in contrast to unemployment and its lack of benefits in developing countries
like Colombia. All in all, different subsectors in a heterogeneous informal labor market demand
different policies to reduce informality, suggesting a bigger. This heterogeneity can be observed
across wage distributions. There are some upper tiers at the top of the distribution who seem to
make a voluntary and successful decision while there are some lower tiers (in an easy enter
subsector) who seem to turn informal as a last resource decision with disadvantage (Fields, 2005;
Cunningham & Maloney, 2001). This may explain why wage gaps on the top of the distribution
between formal and informal individuals disappear (Bargain & Kwenda, 2014). In this sense, the
integrated markets hypothesis can apply for the upper tiers (García, 2017).
In this sense, wage distribution analysis has been relevant in recent literature. Furthermore, it
permits understanding how wage gaps behave throughout regions. In this way, decomposition
strategies have been utilized to identify, separately, endowment and wage structure (or returns
to endowments) components that determine regional and city wage gaps between the informal
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and formal sector. For instance, Herrera-Idárraga et al. (2016) find, analyzing informal and
formal workers jointly to compare wage gaps between cities, that informality in Colombia
explains 56 % of the wage gap between low and high-income regions for the lower tiers whereas
education has the highest contribution to the wage gap for the upper tiers. They also find that
low income regions face higher penalties due to their limited endowments while regions with
incomes closer to the wealthiest region face constraints in their returns, showing that there are
structural flaws and segmentation in regional labor markets. Likewise, García (2017) performed
wage decompositions comparing formal and informal workers throughout regions, detecting
that the gap is widened for the lower tiers because of less skills and returns to those skills while
informal upper tiers are lagged from formal ones because of their inferior skills component. In
this sense, the wage structure effect on formal-informal wage gaps can be a sign of segmentation
related with regulation policies inside the regions while characteristics' effects might be related
to economic development (García, 2017; Gasparini & Tornarolli, 2009). Indeed, low income
cities like Pasto, Monteria, and Cartagena present larger wage gaps for lower tiers (García, 2017).
Moreover, other literature examines different distortions in informal employment. Authors like
Herrera-Idárraga et al. (2015) and Levy & López-Calva (2016) find, not only less returns to
education due to informality but some sort of double penalty, especially for the upper tiers, due
to the mismatch between what individuals actually study (or over study) and what informal jobs
require. On the other hand, formal workers don’t endure this penalty. Therefore, this evidence
could refute the hypothesis of the voluntary informality approach. Indeed, this reduces informal
workers' wages even more and affects general productivity. In fact, Levy and López-Calva (2016)
adduce that the problem isn’t that informal workers over study but that firms prefer to become
less intensive in educated workers and, thus, exhibit low productivity. In this way, the authors
discover a paradox in which inequality is reduced via more informality and low wages throughout
the distribution. Therefore, education alone isn’t sufficient to combat informality if formal firms
lack of labor demand for informal workers, which, at the same time, aren't willing to offer
adequate social benefits (Galvis, 2012; Maloney, 2004). This relates to what García & Badillo
(2017) argue about the existence of some sort of job rationing to enter the formal sector which
affects 62% of workers in Colombia, leaving them with no other choice rather than joining the
informal sector.
However, this establishes a challenge around the extent to which larger social benefits turn into
labor market rigidities that drive informal employment by constraining its formal facet. Indeed,
Mondragón-Vélez et al. (2010) find that higher nonwage costs and payroll taxes exclude lower
tiers from the formal sector because these impede formal markets to adjust to equilibrium via
prices, so their only alternative is to do it through less labor demand. This also encourages upper
tiers to become informal and dodge taxation. Likewise, there is evidence about how some
characteristics of the social security regime in Colombia can foster informal employment and
free riding in it (Mondragón-Vélez et al., 2010; Perry, 2007; Fernandez & Villar, 2016; Camacho
et al., 2013). Similarly, there has been shown that Colombia’s minimum wage is very close to the
average wage (Arango et al., 2007; Fernandez et al., 2016). In this sense, a closer gap between
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the former and the latter could increase informality (Fernandez et al., 2016; Mora & Muro, 2014;
Mondragón-Vélez et al., 2010; Arango & Florez, 2017). Moreover, if the minimum wage isn’t
binding in the informal sector, this could also reduce its wages, with larger effects for young
individuals (Mora and Muro, 2014).
3. Empirical strategy
It is difficult to find and compare two similar groups, one affected and another not affected by
the reform. Furthermore, identifying the before and after of the reform could bias results
because of the many events that may be happening during our scope of time. Thus, we propose
various strategies to assess the causal effect of the reform on the level of informality and the
proportion of individuals that earn more or equal to a minimum wage for each city in a
framework of difference in difference approach, similar to the one used by Fernández et al.
(2016). However, we expand the identification strategy to detect heterogeneous effects across
cities, both individually and in a general triple difference approach.
We assume that the reform mostly affected salaried workers who earn less than ten minimum
wages -as specified by the law- and it did not affect self-employed workers. The reform reduced
payroll taxes payed by employers. Thus, salaried workers were indirectly affected by this policy
since it gave incentives to firms to hire or to formalize workers. Meanwhile, self-employed
workers did not have these incentives because they are not obliged to pay payroll and they were
excluded from the reform. Moreover, self-employed's income is a combination of labor, capital
and have different valuations and motivations upon their type of job (Herrera-Idárraga et al.,
2016; Bargain & Kwenda, 2014; Maloney, 2004, Günter & Launov, 2012). So, we use selfemployed workers as a control group and salaried workers as the treatment group.
We consider a period around the reform between 2012 and 2014. The reform was announced
in December 2012 but only in June 2013 was the first waiver implemented. Thus, the after period
starts in June 2013 and extends to December 2014 while the pretreatment period goes back up
to January 2012. As a result, we present short run effects of the reform.
We considered two identification strategies for both dependent variables: informality and the
proportion of workers earning more than an hourly minimum wage. In this proportion, we
include formal and informal workers. The first strategy is an individual difference in difference
approach for each of the thirteen cities and the national total. We control for years of education,
the month of the survey (for seasonality), gender, age, if the individual is head of its household
and if it's married.
In this sense, our first strategy is presented in the following equation:
!"#$%& = () + (+ ,-.-"/01 + (2 !#34 + (5 ,-.-"/01 7 !#34 + 87%& + 9%&
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(1)

Where Prop represents if the worker earns more than a hourly minimum wage, Salaried represents
the treatment dummy, Post the after period and Xit the vector of controls. We run each
specification for all of the thirteen cities and for the national level.
On the other hand, the second strategy consists in a completely interacted difference in
difference with heterogeneous effects by cities. This resembles a triple difference approach in
which we assume that the reform had larger effects in high informality cities. Thus, we find
difference in difference estimators for 12 cities in comparison to Bogota, a low informality city
with acceptable development indicators.
4. Data and Descriptive Analysis
We use data from the Great Integrated Household Survey (GEIH) provided by the National
Administrative Statistics Department (DANE) in Colombia. This survey supplies labor market
micro-data. We use monthly data between 2010 and 2014, for a total of 496,576 observations in
a repeated cross section approach including thirteen Colombian cities: Cartagena, Manizales,
Medellin, Bogota, Cali, Pereira, Bucaramanga, Barranquilla, Ibague, Cucuta, Monteria,
Villavicencio and Pasto. In this sense, our sample was restricted to employed individuals between
15 and 60 years who work more than 14 hours a week.
To measure informality, we use the legalistic definition (individuals that don't contribute to social
security and health systems), which is quite correlated with the rest of informal definitions
(Bernal et al., 2009). In fact, the noncompliance with legal and administrative norms is the most
important characteristic of the informal sector (Tansel et al., 1999). Moreover, this definition has
a bigger scope, allowing for informal large firms. In fact, it is more likely for the productive
definition, which only takes into account the firm size, to underestimate informality (García,
2017; Galvis, 2012).
Table 1 shows the degree in which cities differ in the share of informal workers before the tax
reform of 2012. For instance, Cucuta and Pasto display before the government introduced the
tax policy rate of 50-60% while in Cartagena and Bogota informality rates were in a range of 2224%. As show in Table 2 it can be seen there are also large differences across cities in the
proportion of workers, salaried and self-employed, that earn more than an hourly minimum
wage. The proportion was higher in a city such as Cartagena (79%) and lower in Pasto (50%) for
salaried workers. For self-employed the proportion also varies across cities but it quite low and
the city that displays the highest level is Bogota (58%). These simple descriptive statistics show
that in those cities with lower levels of informality there is a large proportion of workers that
earn more than a real hourly minimum wage.
Figure 1 shows the logarithmic real wage gaps between Bogota and the rest of the metropolitan
cities across different percentiles of the wage distribution and it distinguishing between formal
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and informal workers. We combine information from gross monthly wage earnings and worked
hours to obtain gross hourly wages. We also control for prices differences across cities adjusting
nominal hourly wages using the deflator from the consumer price index for each city. In Figure
1 it is observed that the wage gaps for informal workers are larger than those for informal
workers. More importantly the wage gap in the second percentile for formal workers is
approximately zero. In the second percentile is where the hourly minimum wage is located, so
if all workers were formal the wage gap for this percentile will be closely to zero, some difference
will persist as there is price difference between cities. We explore if the tax reform could have
increase the proportion of workers that earn more than a minimum wage and if could have
contributed to decrease the wage gaps between Bogota and some cities such, as Pasto and
Cucuta. As it could be observed in Figure 1 the wage gap for these cities and other cities was
reduced considerably after 2010.
5. Results
Table 3 reports the difference in difference estimates for equation 1. The cities that had the
largest increase in the proportion of workers earning more than one hourly minimum wage were
Cucuta and Pereira, both cities increased the proportion in 13 percentage points. In cities with
lower levels of informality the increase in these proportion was 5pp for Cartagena and 1.9pp for
Bogota.
Table 4 reports the second strategy, the difference in difference estimators for 12 cities in
comparison to Bogota, a low informality city with acceptable development indicators. From
these results it is observed that only few cities had a different effect compare to Bogota, again
Cucuta and Pereira are those that had the largest effect.
These very preliminary results show that the effect of the reform had dissimilar effects across
the territory. We are now analyzing the channels that explain these heterogeneous effects of the
reform by including some variables that indicate the intensity with which labor is used for
production in each of the cities. The hypothesis that we try to evaluate is that in those cities
where production is more labor intensive the reform should had had the largest effects.

6. Conclusions
In Colombia those regions with a high proportion of formal workers tend to have higher wages
compared to those cities with a high proportion of informal workers. The reasons behind this
fact are the following: first, the national minimum wage is binding in the formal sector, meaning
that a large proportion of formal workers earn a minimum wage; in contrast, a large proportion
of informal workers are paid a wage inferior to the minimum wage. Second the share of workers
in the informal sector varies largely across Colombian cities. For example, some cities have
informality rates of around 60% (Cucuta) while others have rates of about 24% (Bogota). Then,
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if these policies intended to increase formal employment had dissimilar effects throughout the
territory, favoring low wage cities more than high wage cities, the wage gaps between cities
should have been reduced, particularly in the lower part of the income distribution.
In this paper we analyze the unintended effects of a national policy that sought to reduce
informal employment in Colombia by lowering non-wage costs. Using monthly data between
2011 and 2014 of the Great Integrated Household Survey (GEIH) provided by the National
Administrative Statistics Department (DANE) in Colombia at the city level, we estimate the
effects of this policy in reducing wage gaps between cities, especially in the lower part of the
income distribution.
Preliminary results indicate that the reform had larger effects in those cities with a large
proportion of informal workers. Particularly, formal employment increased for workers earning
less than two minimum wages. On the other hand, the share of workers that earn a minimum
wage or more increased substantially in those cities. The difference in differences estimates
indicate that the proportion of workers earning one minimum wage or more increased in a low
wage city such as Cucuta in 13 percentage points while in Bogota it increased in 1.9 percentage
points.
These preliminary results indicate that policies aimed to reduce informal employment can be
successful in reducing the wage gaps between high and low wage cities in Colombia and give
some reason to suspect that the minimum wage may play an important role in reducing these
gaps.
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TABLE 1: CHANGE IN INFORMALITY

Total

Before
0.301

Medellin

0.218

Barranquilla

0.332

Bogota

0.253

Cartagena

0.2

Manizales

0.213

Monteria

0.456

Villavicencio

0.429

Pasto

0.461

Cucuta

0.429

Pereira

0.261

Bucaramanga

0.279

Ibague

0.371

Cali

0.256

Total observations

95,465

Salaried (treated)
After
Difference
0.276
-0.025
(0.002)***
0.214
-0.004
(0.005)
0.316
-0.016
(0.008)*
0.225
-0.028
(0.006)***
0.161
-0.039
(0.009)***
0.203
-0.01
(0.006)
0.371
-0.085
(0.01)***
0.398
-0.031
(0.009)***
0.416
-0.045
(0.01)***
0.367
-0.062
(0.011)***
0.256
-0.005
(0.008)
0.271
-0.008
(0.008)
0.353
-0.018
(0.009)**
0.244
-0.012
(0.007)*
83,544

Self employed (control)
Before
After
Difference
0.872
0.86
-0.012
(0.002)***
-0.002
0.934
0.932
(0.006)
-0.002
0.782
0.780
(0.01)
-0.014
0.787
0.773
(0.009)
-0.043
0.835
0.792
(0.008)***
-0.023
0.88
0.857
(0.007)***
0.001
0.835
0.836
(0.008)
0.014
0.827
0.841
(0.007)**
0.002
0.951
0.953
(0.004)
-0.027
0.863
0.836
(0.009)***
0
0.916
0.916
(0.005)
-0.015
0.929
0.914
(0.005)***
-0.018
0.877
0.859
(0.007)**
-0.01
0.874
0.864
(0.008)
60,993
54,882

Notes: standard errors in parenthesis.* Significance at 10 %. ** Significance at 5 %. *** Significance at 1 %.
HRW: hourly real wage. HMW: hourly minimum wage
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TABLE 2: CHANGE IN HRW>HMW PROPORTION
Salaried (treated)
Self employed (control)
Before
After
Difference
Before
After
Difference
Total
0.666
0.726
0.06
0.482
0.495
0.013
(0.002)***
(0.003)***
Medellin
0.751
0.781
0.03
0.535
0.545
0.01
(0.005)***
(0.01)
Barranquilla
0.612
0.615
0.003
0.488
0.423
-0.065
(0.009)
(0.009)***
Bogota
0.761
0.801
0.04
0.58
0.613
0.032
(0.005)***
(0.01)***
Cartagena
0.79
0.873
0.083
0.43
0.458
0.028
(0.009)***
(0.011)**
Manizales
0.697
0.73
0.033
0.504
0.49
-0.014
(0.007)***
(0.012)
Monteria
0.594
0.719
0.125
0.376
0.505
0.129
(0.009)***
(0.01)***
Villavicencio
0.61
0.67
0.06
0.54
0.593
0.053
(0.009)***
(0.011)***
Pasto
0.495
0.549
0.054
0.339
0.34
0.001
(0.01)***
(0.011)
Cucuta
0.567
0.657
0.09
0.456
0.397
-0.059
(0.011)***
(0.01)***
Pereira
0.517
0.681
0.164
0.456
0.488
0.032
(0.008)***
(0.011)***
Bucaramanga
0.758
0.807
0.049
0.588
0.597
0.009
(0.007)***
(0.009)
Ibague
0.626
0.679
0.053
0.495
0.484
-0.011
(0.009)***
(0.012)
Cali
0.652
0.718
0.066
0.429
0.457
0.028
(0.008)***
(0.011)***
Total observations
96080
83903
61581
55443
Notes: standard errors in parenthesis.* Significance at 10 %. ** Significance at 5 %. *** Significance at 1 %. HRW:
hourly real wage. HMW: hourly minimum wage
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FIGURE 1: LOGARITHMIC WAGE GAPS AGAINST BOGOTA
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TABLE 3: INDIVIDUAL DIFFERENCES IN DIFFERENCES
Total

Treated X Post

Controls

Obs

Bogota

Cartagena

Manizales

Monteria

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

0.047

0.05

0.02

0.028

0.068

0.071

0.008

0.019

0.055

0.051

0.046

0.047

-0.003

-0.02

(0.004)***

(0.003)***

(0.012)*

(0.011)***

(0.013)***

(0.012)***

(0.011)

(0.014)***

(0.013)***

(0.014)***

(0.013)***

(0.013)

(0.012)*

No

Yes

No

Yes

No

Yes

No

No

Yes

No

Yes

No

(0.01)*
Yes

Yes

297007

36293

23868

33909

15402

22805

21097

Villavicencio

Pasto

Cucuta

Pereira

Bucaramanga

Ibague

Cali

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

0.005

0.004

0.052

0.049

0.15

0.135

0.132

0.139

0.039

0.04

0.064

0.08

0.037

0.048

(0.015)***

(0.013)***

(0.015)***

(0.014)***

(0.014)***

(0.013)***

(0.012)***

(0.011)***

(0.015)***

(0.014)***

(0.013)***

(0.012)***

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

(0.014)
Controls

Barranquilla

(1)

Obs

Treated X Post

Medellin

(0.013)

No

Yes
20161

17499

18179

21592

24474

Notes: robust standard errors in parenthesis.* Significance at 10 %. ** Significance at 5 %. *** Significance at 1 %.
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17848

23880

TABLE 4: DIFFERENCES IN DIFFERENCES WITH
HETEROGENEOUS EFFECTS

(1)
0.008
(0.011)
0.012
(0.016)
0.060
(0.016)***
0.048
(0.019)**
0.038
(0.018)**
-0.011
(0.017)
-0.002
(0.017)
0.044
(0.018)**
0.142
(0.018)***
0.124
(0.017)***
0.031
(0.016)*
0.057
(0.018)***
0.030
(0.007)***
No

Treated X Post
(Bogota)
Medellin X TP
Barranquilla X TP
Cartagena X TP
Manizales X TP
Monteria X TP
Villavicencio X TP
Pasto X TP
Cucuta X TP
Pereira X TP
Bucaramanga X TP
Ibague X TP
Cali X TP
Controls
Observations

(2)
0.021
(0.010)**
0.008
(0.015)
0.048
(0.016)***
0.028
(0.017)
0.026
(0.017)
-0.039
(0.016)**
-0.017
(0.017)
0.032
(0.017)*
0.113
(0.017)***
0.117
(0.017)***
0.019
(0.015)
0.058
(0.017)***
0.026
(0.016)
Yes

297007

Notes: robust standard errors in parenthesis.* Significance at 10
%. ** Significance at 5 %. *** Significancie at 1 %. TP: Treated X
Post. Coefficients for each interaction term show how much
more percentage points of HRW>HMW there are in comparison
with Bogota.
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