
C E D E
Centro de Estudios

sobre Desarrollo Económico

Documentos CEDE

FEBRERO DE 2010

7

Camilo Mondragón-Vélez
Ximena Peña
Daniel Wills

Labor Market Rigidities and Informality in Colombia



 

 

 

 
 

 

 

 

Serie Documentos Cede, 2010-7 

Febrero de 2010 
 
© 2010, Universidad de los Andes–Facultad de Economía–Cede 
Calle 19A No. 1 – 37, Bloque W. 
Bogotá, D. C., Colombia 
Teléfonos: 3394949- 3394999, extensiones 2400, 2049, 3233 
infocede@uniandes.edu.co 
http://economia.uniandes.edu.co 
 
Ediciones Uniandes 
Carrera 1ª Este No. 19 – 27, edificio Aulas 6, A. A. 4976 
Bogotá, D. C., Colombia 
Teléfonos: 3394949- 3394999, extensión 2133, Fax: extensión 2158 
infeduni@uniandes.edu.co 
 
 
Edición, diseño de cubierta, preprensa y prensa digital: 
Proceditor ltda. 
Calle 1ª C No. 27 A – 01 
Bogotá, D. C., Colombia 
Teléfonos: 2204275, 220 4276, Fax: extensión 102 
proceditor@etb.net.co 
 
 
Impreso en Colombia – Printed in Colombia 
 
El contenido de la presente publicación se encuentra protegido por las normas internacionales y nacionales 
vigentes sobre propiedad intelectual, por tanto su utilización, reproducción, comunicación pública, trans-
formación, distribución, alquiler, préstamo público e importación, total o parcial, en todo o en parte, en formato 
impreso, digital o en cualquier formato conocido o por conocer, se encuentran prohibidos, y sólo serán lícitos en 
la medida en que se cuente con la autorización previa y expresa por escrito del autor o titular. Las limitaciones y 
excepciones al Derecho de Autor, sólo serán aplicables en la medida en que se den dentro de los denominados 
Usos Honrados (Fair use), estén previa y expresamente establecidas; no causen un grave e injustificado perjuicio a 
los intereses legítimos del autor o titular, y no atenten contra la normal explotación de la obra. 

  
ISSN 1657-7191 



1 
 

 

 

 

LABOR MARKET RIGIDITIES AND INFORMALITY IN 
COLOMBIA 

 

Camilo Mondragón-Vélez 

International Finance Corporation 

 

Ximena Peña 

Universidad de Los Andes

Daniel Wills∗ 

Universidad de Los Andes 

 

Abstract 

Informality is at the center of the economic debate in Colombia, fueled by the high level 
prevalent in the country and its substantial increase during the 1990s. We study the 
effect of labor market rigidities, namely the increase in non-wage costs and the 
minimum wage on the size of the informal sector, the transition into and out of 
informality, and wages. Our results indicate that rises in non-wage costs and the 
minimum wage, increase the probability of transition into informality as well as the size 
of the informal sector. The analysis of these effects along the income distribution points 
towards strong exclusion motives for low skilled informal workers, mainly driven by 
labor demand adjustments in response to increasing hiring costs; and argues somehow 
in favor of exit motives for workers at the top of the wage distribution. Furthermore, 
there is strong indexation of salaries to the minimum wage, except for low skilled 
informal workers. In addition, firms adjust salaries in response to increasing non-wage 
costs for all workers within the labor force. 
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Resumen 

Los altos niveles de informalidad y su aumento durante la década de los noventa han 
estado en el centro del debate económico en Colombia. Este documento estudia el 
efecto de las rigideces del mercado laboral, es decir, del aumento en los costos no 
salariales y el salario mínimo, en el tamaño del sector informal, las transiciones entre los 
sectores formal e informal y los salarios.  Los resultados sugieren que aumentos en los 
costos no salariales y el salario mínimo aumentan tanto el tamaño del sector informal 
como la probabilidad de que los trabajadores hagan la transición al mismo. El análisis 
de estos efectos a lo largo de la distribución salarial sugiere que los trabajadores 
informales de baja calificación están excluidos del sector formal, debido a los ajustes de 
la demanda laboral al aumento en los costos de contratación; mientras que pareciera que 
los trabajadores de altos ingresos eligen volverse informales. Además, la distribución 
salarial está fuertemente indizada al salario mínimo, excepto para los trabajadores 
formales de baja calificación. Las firmas ajustan los salarios que pagan a todos los 
trabajadores ante aumentos de los costos no salariales. 
 

 

Palabras clave: Informalidad, costos no salariales, salario mínimo, probabilidad de 
transición. 

Clasificación JEL: J31, J32, J38.
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1. Introduction 

Informality has been at the center of the economic debate in Colombia due to the high 
levels prevalent in the country and its substantial increase during the 1990s. The 
informal sector includes a range of heterogeneous activities, from unpaid labor to a 
number of unregulated salaried jobs. Informality is thought to have negative 
implications, mainly through inferior working conditions, lack of formal insurance 
against illness, unemployment and/or old age, as well as low productivity levels for 
firms. Alternative definitions of informality have been proposed in the literature, each 
implying a different approach to this phenomenon.  
 
The Colombian labor market is characterized by high levels of non-wage costs (NWC) 
and minimum wage relative to the country’s productivity. NWC are costs faced by the 
employer (other than the wage) that include health and pension contributions, labor 
taxes1 and transportation (commuting) subsidies, among others. These labor market 
rigidities imply that the formal sector, where regulations are binding, is less able to 
adjust to the business cycle. Hence, economic policy originally designed to protect 
workers might be in fact generating unexpected results: increased informality.  
 
This paper brings new elements to our understanding of informality in Colombia and 
suggests directions for future research. We study the evolution of informality between 
1984 and 2006; a period that includes both expansions and recessions, structural 
reforms of the labor market and significant variation in non-wage costs and the 
minimum wage. By generating individual or city-level variation, we are able to 
disentangle the effects of NWC, the minimum wage and the business cycle on the 
aspects of interest. We begin our analysis by considering alternative definitions of 
informality and adopt two (primarily driven by data availability): the definition used by 
the Colombian Statistics Department (DANE, for its initials in Spanish) which is based 
on firm size and occupation, and one based on contribution to health insurance (as a 
proxy to compliance with labor market regulations). Regardless of the definition of 
informality, the observable characteristics of informal workers remained unchanged 
during the period of study.  
 
In regard to the empirical analysis, we first estimate the probability of being informal as 
a function of individual characteristics, the business cycle and labor market rigidities. 
Our results suggest that rises in non-wage costs and the minimum wage are highly 
correlated with informal sector growth. Next, we look at the transitions between sectors. 
On one hand we measure the transition flows between the formal and informal sectors 
using transition matrices. These describe, for example, the proportion of job destruction 
in the formal sector that is absorbed by the informal sector. On the other hand, we 
estimate the effect of labor market rigidities on the likelihood of switching sectors 
(controlling by idiosyncratic characteristics and macroeconomic conditions), to 
determine their role in the decision to make such transition. We find that labor market 
rigidities are important drivers of the transition into informality, particularly for workers 
at the bottom of the wage distribution. However, further research is needed to 
understand the channels through which labor market rigidities affect the transition into 
the formal sector, in particular for workers above the median wage. Finally, we study 

                                                             
1 Labor taxes refer to employer contributions to finance public social services such as job training and 
childcare -parafiscales.  
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the effect of labor market rigidities on the salaries paid in each sector. Our results show 
that salaries are indexed to the minimum wage, except for low skilled informal workers 
(for whom the effect is negative). This implies that firms adjust their demand for low 
skill labor via quantities in response to minimum wage increases. In addition, salaries 
fall as NWC increase, reflecting adjustments via prices from the side of firms which are 
stronger at the bottom deciles of the wage distribution. 
 
One strand of the literature associates informality to labor market rigidities in Colombia. 
Núñez (2002) finds a positive relation between informality and income taxes on labor 
revenue for the period 1988-1998. Using a firm panel from the industrial sector, Kugler 
and Kugler (2009) find that a 10% increase in payroll taxes decrease formal 
employment between 4 and 5%. Santa María et al. (2009) find that the subsidized 
regime, financed through NWCs, has increased the incentives to become informal and it 
is thus acting as a subsidy to informality. Our results suggest that a 10% increase in 
NWC is associated with an increase of 5 to 8 percentage points in the probability of 
being informal. 
 
Some authors, on the other hand, characterize informal workers and study informality 
from a segmentation perspective. Flórez (2002) finds that some informal workers are 
excluded from the formal sector, while others opt out. Perry et al. (2007) document two 
coexistent phenomena in the Latin American region: exclusion from the formal sector 
and its benefits as a result of labor market segmentation; and exit from the formal sector 
as some workers find better conditions in informality. Whereas in most Latin American 
countries the self-employed choose to be so, the Colombian self-employed are deemed 
an exception since they seem to be excluded from the formal sector. Bernal (2007) 
suggests that one half of informal workers would  accept a formal job for a wage equal 
to or lower than the one they currently make. Along these lines, our results support the 
idea of exclusion motives for low skilled informal workers and argue somehow in favor 
of exit motives for informal workers at the top of the wage distribution.  
 
The paper is divided into 7 sections. The following section compares and documents the 
evolution of informality across alternative definitions; while section 3 describes the 
evolution of labor market rigidities. In sections 4 through 6 we estimate the effect of 
NWC and the minimum wage on the size of the informal sector, the probability of 
switching sectors and wages, respectively; the last section concludes. 

 

2. The Evolution of Informality 

2.1 Data Description 

We use data from the Colombian Household Survey, a repeated cross-section carried 
out by the National Statistics Department (DANE), for the period 1984-2006. The 
survey collects information on demographic and socioeconomic characteristics of the 
population, such as gender, age, marital status and educational attainment, together with 
labor market characteristics for the population aged 12 or more including occupation, 
job type, income and industry sector.  
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Dictated by data availability our analysis focuses on Colombia’s eleven main cities 
between 1984 and 2000, and the thirteen main cities for the period 2001-2006. In 
particular we use the Informality Module in the household survey, which allows for 
several empirical definitions of informality as described in section 2.2. This module is 
available every two years before 2001, and yearly thereafter.  We use observations with 
a complete set of covariates and restrict the sample to workers between 15 and 70 years 
of age, who report working between 16 and 84 hours per week. The size of the weighted 
samples ranged from 1.7 million workers in 1984 to about 6.5 million in 2006.  

 

2.2 Informality Definitions 

Alternative definitions of informality, usually dictated by data availability, have been 
proposed in the literature. This section characterizes the evolution of informality using 
all definitions available from the Colombian Household Survey, and explores the extent 
to which definitions involving compliance (or non-compliance) with labor market 
regulations concur with DANE’s official definition related to firm size and occupation.  

According to DANE, informal workers: (i) work in firms with 10 or fewer employees; 
(ii) are unpaid family aids and housekeepers; (iii) are self employed (except for 
independent professionals and technicians); or (iv) are business owners of firms with 10 
or less employees. This definition (similar to the one proposed by the International 
Labor Office) will be in what follows referred to as Firm Size and Occupation, since it 
is largely driven by these two dimensions. This definition has been criticized in the 
literature for not measuring the phenomenon directly. That is, even though the negative 
aspects of informality have to do with lack of insurance, this definition does not 
explicitly include any criteria related with labor market regulations.  

We also consider definitions related to social protection contribution that capture 
whether workers have access to the benefits associated with formal employment. The 
first social protection definition has to do with old-age insurance: we define formal 
workers as those who make Pension contributions. The next informality criterion is 
health insurance contribution2 - Health in what follows. Finally, we consider the Health 
and Pension criterion that defines workers as informal if they do not contribute to both 
health insurance and pension. Being the most comprehensive criterion, it implies the 
highest levels of informality.  

 

                                                             
2 Informality behaves very differently when measured by health access instead of health contribution, 
mainly due to the expansion in the “subsidized regime” (free health insurance provided to the poor). Also, 
according to Colombian Law, workers should contribute individually to social security. However, if an 
individual has health insurance the spouse, children and parents are also covered. Therefore, covered 
spouses have no incentive to contribute as law-abiding families are double-taxed for health insurance. In 
this paper, we consider workers who are covered by spousal/family insurance or who work but are 
covered by the subsidized regime as informal. 
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Figure 1. The Evolution of Informality by Alternative Definitions

 

Figure 1 presents the evolution of the informality rate for the period 1984-2006 across 
these alternative definitions.3 According to Firm Size and Occupation, informality was 
stable around 52% from 1984 to 1996, grew steadily between 1996 and 2001 to 56%, 
and remained at this level until the end of the period. This increase is sizable and is at 
the center of the domestic debate. Under Pension, the percentage of informal workers 
increased from 1998 to 2001, and then continually decreased until 2006. Informality as 
measured by Health decreased between 1984 and 1996, then increased from 44% to 
49% between 1996 and 2000, and finally decreased between 2001 and 2006. Moreover, 
informality is higher if measured through pension contributions as compared to health 
contributions, suggesting either that workers value health over old-age insurance, or the 
existence of informal insurance mechanisms. Informality measured by Health and 
Pension follows closely the Pension criterion, though at a slightly higher level. The 
dotted line, measured on the right axis, is the urban unemployment rate. The informality 
definitions that have to do with Health or Pension seem to follow the cycle closer than 
the Firm Size and Occupation definition. However, regardless of the definition 
informality increased in the second half of the 1990s and peaked around year 2000, after 
the deep economic recession of the late 1990s. 

 

2.3 To What Extent do Alternative Definitions of Informality Concur? 

Despite the difference in levels, the evolution of informality measured by Pension and 
Health is very similar (when data on both definitions is available). Taking a closer look 
at the composition of these groups, those classified as informal under Health are almost 

                                                             
3 The time series for each definition is presented according to data availability. 
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a subset of those classified as informal in Pension: on average one percentage point of 
those considered informal using the Health criterion are formal under Pension 
(consistent with the slight difference in levels observed between Pension and Health 
and Pension in Figure 1). Hence, given that Health captures the relevant dynamics of 
informality measured by compliance and is available for a longer period than Pension, it 
will be used in the remainder of the paper as the benchmark definition for compliance of 
labor market regulations. 

The levels of informality suggested by Health are lower than those measured by Firm 
Size and Occupation. Moreover, their trends in time are not identical. Thus, the question 
of whether these alternative definitions are classifying the same workers as informal 
arises. To address this issue, we first present a Venn diagram (Figure 2) portraying the 
extent to which these definitions concur using data from year 2006.  

 

Figure 2. Concurrence of Informality Definitions, 2006 

 

Figure 2 has three main implications. First, the majority of informal workers under Firm 
Size and Occupation or Health (38.9%), are informal under both definitions. This is 
because non-compliance with social-security regulations is a small-firm phenomenon 
that varies across occupations. Second, the Firm Size and Occupation definition 
captures the bulk of workers considered informal under Health, despite the fact that it 
does not include any criteria regarding social security compliance. Third, the difference 
between the two definitions is sizable as about one fourth of all workers is classified as 
formal or informal depending on the definition used.  

Differences in informality levels across firm size and occupations measured by Health 
are staggering, as displayed in Figure 3. Less than 20% of individuals working in firms 
with more than 10 employees are informal compared to over 80% of those working 
alone. This reflects the fact that not only compliance costs are more difficult to cover for 
small firms, but also these firms find it is easier to stay below the government’s radar. 
Differences in informality measured by Health across occupations are also important: 
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while about 85% of the self employed and household services (who are informal 
according to the Firm Size and Occupation definition) do not contribute to health 
insurance, few government employees are informal.  

Figure 3. Informality under Health across Occupations and Firm Size 

 

 

As mentioned above, the classification differences between informality measured by 
Firm Size and Occupation and Health in 2006 are substantial. Around 23% of workers 
are formal under one definition and informal under the other. Figure 4 shows the 
evolution of the concurrence between the two definitions, that is, the information 
contained in the Venn Diagram over time. The left panel of Figure 4 shows the 
evolution of the classification differences between 1984 and 2006. Notice that the 
percentage of workers classified as informal under Health but as formal under Firm Size 
and Occupation (Informal by Health – Formal by Firm Size in the graph) has been 
stable for the period of study at around 7%. Workers classified as informal using Firm 
Size and Occupation, but formal using Health (Informal by Firm Size– Formal by 
Health in the graph), have increased from 10% in 1984 to 17% in 2006. This may be 
related with increasing enforcement efforts in regards to health insurance contributions. 
The right panel of Figure 4 shows the percentage of workers who are either informal or 
formal under both definitions. The percentage of workers classified as formal or 
informal under both definitions ranges between 36% and 42%.  
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Figure 4. Comparison between Firm Size and Occupation and Health 2000-2006

 

Who are the misclassified workers? Workers who are informal under Firm Size and 
Occupation but are formal under Health can be grouped in two categories. On the one 
hand, they are relatively educated, older and wealthier. On the other, they are often 
unpaid family aids, business owners and household workers. Workers who are 
considered informal under Health but are formal under Firm Size and Occupation are 
relatively younger, less educated and wealthier (see Appendix C for details). 

 

2.4 Informality and the Business Cycle  

The period under study includes both expansions and recessions, structural reforms in 
the labor market and significant variation in NWC and the minimum wage. Therefore, it 
is interesting to study the effects that each of these had on informality. Let us begin by 
calculating the correlation coefficients between the size of the informal sector (across 
alternative definitions) and the business cycle for the period 1984-2006. If informality is 
a disadvantaged sector of a segmented labor market detached from formal activity, it 
should be countercyclical since it expands during downturns to absorb displaced 
workers from the formal sector. If, on the other hand, the size of the informal sector is 
procyclical, this is suggestive of a micro-entrepreneurial sector, linked to the formal 
sector through the provision of low-cost goods and services.  

The results of Table 1 show that informality is positively correlated with 
unemployment. Even though we have few observations, the correlation is statistically 
significant when measured by Firm Size and Occupation or by Health and Pension. 
This implies that the size of the informal sector moves in opposite direction to the 
business cycle, suggesting segmentation in the labor market. While informality 
measured by Health displays a correlation of +0.34, the correlation is substantially 
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higher when informality is measured through Firm Size and Occupation, Pension or 
Health and Pension (ranging between +0.57 and +0.67)4. 

  

Table 1. Correlation between Informality and the Business Cycle 

 

* Significant at 95% confidence levels. 

 

3. Labor Market Rigidities and Informality 

The Colombian labor market is characterized by relatively high NWC and wage 
inflexibility associated with the minimum wage (Bernal et al., 2009). Such rigidities are 
thought to contribute to the high unemployment and informality rates prevalent in the 
economy mainly due to the lack of adaptability of the formal sector to economic cycles. 
The coexistence of high levels of NWC and minimum wage reinforce each other’s 
negative effects.  

The literature has extensively studied the effect of payroll taxes and the minimum wage 
on the labor market. An increase in NWC makes labor relatively more expensive as 
compared to capital for employers. Hence, employers can either shift the production 
away from labor, destroying formal working posts, or try to pass the additional cost to 
employees via lower wages. However, the nominal downward rigidity imposed by a 
high and binding minimum wage, implies that formal employers cannot always 
completely pass on NWC to workers via prices generating further job destruction, 
which pushes more workers into informality or unemployment. Increases of the 
minimum wage beyond price and productivity growth can also generate job destruction 
directly. If the minimum wage increases in real terms, formal sector firms destroy 
working posts whose productivity levels lie between the old and new minimum wage 
level.  

Gruber (1997) shows that payroll taxes reduce the demand for work, and thus reduce 
employment and wages in equilibrium. Kugler and Kugler (2009) introduce NWC and a 
minimum wage into the Stiglitz-Shapiro model of efficiency wages. They find that 
NWC decrease (formal) employment when taxes are not completely shifted to workers 
via lower wages. This is always the case when the minimum wage is binding. Albrecht 
et. al (2008), in an extension of the Mortensen-Pissarides search and matching model, 
find that rises in NWC increase the size of the informal sector.  

                                                             
4 We get very similar results when estimating the correlations with GDP growth. 

Firm Size and 
Occupation Pension Health Health and Pension

Unemployment 0.61* 0.57 0.34 0.67*
p-value 2.0% 10.4% 23.3% 0.7%
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Fortin, Marceau and Savard (1997) suggest that higher taxes on labor and a higher 
minimum wage increase the number of firms operating in the informal sector, 
decreasing the demand of informal labor at the expense of decreasing vacancies for 
formal workers. Kristensen and Cunningham (2006) show that rises in the minimum 
wage increase the relative cost of labor which, given the presence of downward wage 
rigidities, make the formal sector unable to adjust via prices forcing it to do so via 
quantities. Card and Krueger (1995) review the literature about minimum wages and 
suggest that an increase in the minimum wage increases wages and reduces employment 
in the covered (formal) sector. The effect in the uncovered (informal) sector depends on 
the model of labor supply chosen, but is either negative or ambiguous on wages and 
either positive or ambiguous on employment. 

Let us describe, in turn, the evolution of NWC and the minimum wage over the period 
of study. Colombia faced very profound reforms, as did other countries in the region, in 
the early 1990s. In particular, Law 100 of 1993 structurally reformed the Colombian 
social security system, both in health and pensions. Two regimes were created in health 
insurance: contributive (an employment-based mandatory insurance system) and 
subsidized. Before 1993, health insurance contributions amounted to 8% of the wage, 
while after the reform contributions5 increased to 12%. Similarly, pension contributions 
rose from 8% to 13.5%6 of the wage in a three year period (Flórez, 2002, and Santa 
María et al. 2009). Therefore, Law 100 increased NWC by 9.5 percentage points. 

In addition to the steep increase in NWC, Bernal et al., (2009) suggest that four aspects 
of the current design of the Colombian social protection system, embedded in Law 100 
of 1993, generate informality. First, since social security benefits are multi-dimensional, 
workers who prefer partial coverage over full coverage may opt out of the whole 
package and hence become informal. Second, there is a percentage of the population for 
whom the quality of the services offered in the contributive and subsidized regimes is 
comparable. Since the subsidized regime is free of charge, it is optimal for eligible 
workers in this population to remain in the subsidized regime.7 Third, the current design 
does not allow for an easy transition between the formal and informal sectors. Thus, 
workers in the subsidized regime are reluctant to accept a formal job and enter the 
contributive regime, since re-entering the subsidized regime is time-consuming. Finally, 
workers who are eligible for the subsidized regime (i.e. classified as poor) are also 
eligible for an array of social programs. Therefore, by accepting a formal job, the 
worker and his family gain access to the contributive health insurance regime but loose 
other benefits.   

                                                             
5 For wage-earners, the worker and employer share the burden, 4% and 8%, respectively, and the self-
employed have to contribute the full amount. Nearly 10 percentage points of the contribution finance the 
worker’s insurance and the remainder contributes to the health access of the poor and unemployed in the 
subsidized regime. 
6 Contributions for workers earning more than four minimum wages rose from 8% to 14.5%. 
7 One of the claimed recent successes of Colombian public policy is precisely the increase in coverage of 
the subsidized regime. 



12 
 

The minimum wage in Colombia is high. In a cross-country comparison, Maloney and 
Nuñez (2004) find that the Colombian minimum wage ―as measured by the minimum 
to median wage ratio― is the highest in Latin America.8 In addition, the minimum wage 
in Colombia is binding and it indexes the whole wage distribution, since increases in the 
minimum wage are adopted as a benchmark for wage increases in the whole economy 
(Maloney and Núñez, 2004). The effect is stronger for wages close to the minimum and 
decreases for higher wages in the distribution. In addition, a sizeable fraction of the 
workforce earns less than the minimum, especially in the informal sector. Hence, not 
only does the existence of a minimum wage level generate wage inflexibilities, 
especially around the minimum, but its evolution can have important effects on the 
dynamics of the labor market. 

Figure 5 displays the informality rates under Firms Size and Occupation and Health, 
alongside the minimum to median wage ratio (MinW) and NWC. Both NWC and 
MinW display secular increases during the period of study. The major increase in NWC 
was due to Law 100 of 1993, which substantially increased the payroll taxes. MinW 
remained relatively stable around 85% from the mid 1980s to the early 1990s, decreased 
to 70% in the mid 1990s, escalated to over 90% by 2000 and has remained at this level 
until the end of the analysis period. This secular increase was the result of an inflation 
forecast error combined with legislation by the Constitutional Court.9 The combination 
of these decisions implied that the minimum wage has been effectively maintained at a 
very high level since. As shown in Figure 5, the increase in NWC precedes the increase 
in informality, while the increase in the MinW coincides with it. 

 

                                                             
8 Since changes in the minimum wage should take into account both changes in the purchasing power as 
well as in labor productivity, a good way to characterize its evolution in time is to take the ratio between 
the minimum and the median wage –as a proxy for productivity. This measure trivially controls for the 
effect of inflation. 
9 Increases in the minimum wage for the following year in Colombia are negotiated by the end of the 
previous year, and guided by the projected inflation rate plus calculated increases in productivity. In 
December 1998 the expected inflation for year 1999 was in the range of 15% to 17%, and the negotiated 
increase in the minimum wage was 16%. However, during the course of the year the country fell into the 
deepest recession since the 1930s and the realized inflation rate for year 1999 was 9%. Therefore, the 
minimum wage increased 7% in real terms. The following year, the Constitutional Court ruled that 
minimum wage increases could never be below the observed inflation rate of the previous year. 
According to the ConstitutionalCourt Sentence Nº 815/99, October 20 1999: “El Gobierno, en la hipótesis 
de la norma, debe ponderar los factores contenidos en ella, pero que, en todo caso el reajuste salarial que 
decrete nunca podrá ser inferior al porcentaje del IPC del año que expira. Y ello por cuanto el Gobierno 
está obligado a velar por que el salario mantenga su poder adquisitivo, de tal forma que garantice el 
mínimo vital y móvil a los trabajadores y a quienes de ellos dependen. De lo contrario, vulnera el artículo 
53 de la Constitución." 
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Figure 5. Informality and Labor Market Rigidities

 

Summarizing, the increase in NWC and the minimum wage are regarded by some 
analysts as key drivers of the high levels of unemployment and informality in 
Colombia. One the one hand, higher NWC increase the cost of formality for both firms 
and workers which generate incentives to avoid compliance by voluntary (Exit, related 
to labor supply behavior) and involuntary (Exclusion, related to labor demand behavior) 
motives from the individuals’ point of view. On the other hand, increases in the 
minimum wage could imply higher informality via Exclusion from the formal sector. 
Thus, the following sections explore the empirical validity of these hypotheses for 
Colombia over the past twenty years. 

 

4. The Size of the Informal Sector 

We exploit the observed variations of MinW and NWC in the period 1984-2006 to 
determine their effect on the size of the informal sector. In these estimations we use the 
two alternative definitions of informality discussed in section 2.3 (Firm Size & 
Occupation, and Health). We pool observations from all the quarters for which the 
informality module is available in the period of interest to estimate the effects of labor 
market rigidities on the probability of being informal, using a probit model and 
controlling for individual characteristics. We estimate the following model: 

������ � �� � �������� � �������� � ������ � ��� 

������ is a dummy variable that takes the value of 1 if individual i is classified as 
informal, ����

�� is the minimum wage to median wage ratio in city c at time t, 10 and 

                                                             
10 When we eliminate the regional variation in MinW, by using the national min-median ratio, the 
estimated effects are higher.  
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������ is the level of non-wage costs (as a percentage of the individual’s salary).11  

Note that besides its time variation, NWC also varies across individuals. First, highly 
paid individuals have higher pension contributions (as a percentage of their wages) in 
order to finance part of the country’s subsidized regime. Second, workers earning less 
than two minimum wages receive a transportation (commuting) subsidy which is about 
10% of the minimum wage.12 Xict is a vector of individual controls that includes total 
household income as a proxy of the business cycle, age and age squared, educational 
attainment, gender and marital status (defined by marriage or cohabitation), in addition 
to industry sector and city dummies.13 The regressions were estimated using year and 
city clustered robust standard errors to account for the fact that although our sample 
spans over 22 years, we only have observations in 14 periods while MinW varies across 
years and cities but not across individuals. The estimated effects of NWC and MinW on 
the size of the informal sector, measured through the workers’ probability of being 
informal, are shown in Table 2. The results suggest that labor market rigidities can have 
sizeable effects on the rate of informality, as the increases observed in NWC and MinW 
during the period of study are associated to a higher fraction of informal workers. For 
instance, an increase in 10 percentage points (pp in what follows) in NWC is associated 
with an increase in the probability of being informal of 5 to 8pp. To put this result in 
perspective, as mentioned earlier, Kugler and Kugler (2009) estimate that an increase of 
10% in NWC decreases formal employment between 4 and 5 percent. Similarly, the 
results obtained when using the government’s official definition of informality suggest 
that a rise of 20pp in MinW (such as the one observed between 1996 and 2001) implies 
an increase of 2pp in the informality rate.14 The economic cycle coefficient, when 
significant, implies counter-cyclicality (though it has in general second order effects).15  

                                                             
11 NWC don’t include severance payments for unfair dismissals (as in Cárdenas and Bernal, 2003) due to 
the lack of information to estimate the probability of being unfairly dismissed, nor “labor dress” subsidies 
mandated by law given the difficulty to determine their costs in time and applicability across sectors.  
12 The main findings of the paper are robust to the inclusion or exclusion of transportation/commuting 
subsidies within NWC. However, we estimated the transportation/commuting subsidy for low income 
individuals as a percentage of the minimum wage effective each year instead of using the monetary value 
mandated by law (as a percentage of the worker’s salary), as this creates distortions among workers 
reporting salaries below the minimum wage (for whom NWC computed in this way could be as high as 
80 to 90 percent). When the latter approach is used, the estimated effects of NWC fall significantly. 
13 We use total household income instead of GDP in order to generate variation across individuals. When 
we use regional GDP business cycle effects are in general not statistically significant. Our main findings 
are robust to changes in the business cycle proxy. 
14 To the best of our knowledge, there are no other estimations of the effect of the minimum wage on the 
size of the informal sector. 
15 Regression estimates are only shown for the variables of interest; detailed and complete results for this 
estimation are shown in Appendix B. The estimated coefficients for the control variables indicate that 
informality rates tend to be higher for women, the young and single (implying relatively small effects 
though), and the low educated; and that there is significant variation across regions and economic sectors. 
Gender and marital status differences are not significant when using the Health definition of informality 
in the total sample. 
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Table 2 - Estimated Effects on the Size of the Informal Sector, Total Sample 

 

The magnitude and significance of NWC and MinW marginal effects on the total 
sample vary with the definition of informality. While effects are higher when 
informality is measured by Firm Size and Occupation, the coefficient of MinW is not 
statistically nor economically significant when using Health. Given these robustness 
issues we explore potential differences along the earnings distribution in the estimations 
that follow. Appendix A describes the composition of the total sample in terms of the 
alternative definitions of informality and income level.16 Most informal workers (about 
90 percent) report earning less than 2 minimum wages, while the fraction in the formal 
sector is about two thirds. Two thirds and three fourths of individuals that earn more 
than 2 times the minimum wage are formal according to Firm Size & Occupation and 
Health, respectively. Thus, we estimate the model on three subsamples: i) low income, 
which includes individuals with salaries of at most 2 times the minimum wage; ii) 
medium income, that includes workers with salaries between 2 and 4 times the 
minimum wage; and iii) high income, which includes highly paid workers with salaries 
of at least 4 times the minimum wage.17  

The estimates in Table 3 suggest significant differences of MinW and NWC effects 
along the earnings distribution, which could be interpreted as a gradual segmentation of 
the labor force. First, higher MinW and NWC imply higher informality for those within 
the low income group regardless of the definition of informality used. These results 
could be linked to the concept of Exclusion (as described in Perry et. al., 2007): higher 
MinW and NWC negatively affect the supply of formal jobs for low skilled individuals 
at the lowest level of the wage distribution, leaving them with the choice of informal 
paid jobs or involuntary self-employment.18 Since the vast majority of informality is 
captured within this group, we consider these results the most relevant in regards to the 
effects of labor market rigidities on the size of the informal sector. 

                                                             
16 Income in this case is measured as the individuals’ salary relative to the minimum wage. 
17 The main findings are in general robust to alternative groupings tested (for which results are not 
presented). The complete set of results, including those on all other covariates, for this and all the 
remaining estimations in the paper can be provided by request. 
18 This is consistent with the findings of Ardagna and Lusardi (2009), and Mondragón-Velez and Peña 
(2009). 

Firm Size Health Sample 
Mean

MinWage 0.117*** -0.007 0.866
(0.044) (0.063)

NWC 0.843*** 0.448*** 0.615
(0.059) (0.068)

HH Income 0.001 -0.021*** 1.225
(0.001) (0.004)

Robust standard errors in parentheses

Informality Sector Definition
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Table 3 – Estimated Effects on the Size of the Informal Sector by Income Groups 

 

Clearly, the effects of MinW and NWC on medium and high income workers are 
different from those at the bottom of the distribution. The effects are not significant for 
those at the top of the wage distribution (as initially expected for this group) when using 
the Firm Size & Occupation definition; they are negative and strongly significant when 
using the Health (contribution) definition. If high wage earners voluntarily choose to 
remain out of formality, these surprising negative MinW and NWC effects could be 
explained by factors on both sides of the labor market. From the labor demand side, a 
plausible hypothesis is that higher MinW and NWC can generate a recomposition 
within informality where informal high paid workers migrate to lower income groups 
(some type of exclusion generated by firms, though still within the informal sector). 
This decreases the size of the informal sector in the high income group and increases it 
marginally (due to the relative size of the populations and informal workers across these 
groups) at a lower income level. This interpretation, however, requires additional 
empirical evidence. Conversely, from the labor supply side higher MinW increases the 
opportunity cost of high earning informal paid workers or self-employed relative to 
formality. The estimations of formal wages across income groups, which are strongly 
and positively correlated with MinW, support this hypothesis. In regards to the negative 
effects of NWC on the fraction of informal high paid workers, a possible interpretation 
is that increasing NWC are usually accompanied by additional enforcement efforts 
which impact those at higher levels of income disproportionately, because they find it 
more difficult to remain below the government’s radar. The results for the medium 
income group can be viewed as a mix in a continuum between those with low and high 
income. Furthermore, since the negative effects observed when using Health are robust 
across the medium and high income groups, this can help explain the lack of 
significance of MinW in the total sample.  

Overall, the results described above suggest a strong link of informal low skilled 
workers with Exclusion motives (were the direct response to MinW and NWC changes 
comes from the demand side of the labor market), and provide some evidence of Exit 
motives for high salaried informal workers (by changing individual incentives on the 
supply side of this portion of the labor market). 

 

Firm Size Health Sample 
Mean

Firm Size Health Sample 
Mean

Firm Size Health Sample 
Mean

MinWage 0.203*** 0.148*** 0.875 -0.102*** -0.169*** 0.838 0.039 -0.186*** 0.834
(0.050) (0.046) (0.040) (0.041) (0.039) (0.059)

NWC 0.689*** 0.101* 0.641 0.541*** -0.266*** 0.531 -0.025 -0.486*** 0.538
(0.069) (0.061) (0.077) (0.066) (0.081) (0.097)

HH Income -0.005*** -0.044*** 0.855 0.007*** 0.005* 1.601 0.003*** -0.000 3.757
(0.002) (0.005) (0.003) (0.003) (0.001) (0.001)

Low Income Medium Income High Income

*** p < 1%, ** p < 5%, * p < 10%
Robust standard errors in parentheses

Informality Sector Definition Informality Sector Definition Informality Sector Definition
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5. Transitions between the Informal and Formal Sectors 

5.1 Measuring the Flows: Transition Matrices 

In this section we study the flows of agents within the labor force between the formal 
and informal sectors. First, we use transition matrices for each of the available cross-
sections during the period 1986 to 2006. Then, we characterize each of the flows 
involving entry into or exit from the informal sector by estimating transition 
probabilities as functions of demographics, occupation-specific and other idiosyncratic 
labor-history characteristics. Since our database is composed of repeated cross-sections, 
we build the transitions within 12-month periods using retrospective questions. We 
observe the sector to which a worker belongs at the time of the survey; consider only 
workers who switched jobs during the previous year; and only use the Firm Size and 
Occupation definition, as information on contributions to health insurance for the 
previous job is not available. 

The left panel of Table 4 indicates that in 1998, 62% of those who were formal in their 
previous job remained formal and 38% became informal. The values on the diagonal 
indicate some persistence across sectors. The right panel shows that as a percentage of 
the workers who switched jobs during the previous year, 30% of workers were formal 
and remained formal, 18% were formal and became informal, 12% were informal and 
became formal and the remaining 40% were informal and remained informal. The 
differences in the flows between workers entering the informal sector and those exiting 
from it are statistically significant for 1998.  

 
Table 4 – Average Flows and between the Formal and Informal Sectors  

 
 

The evolution of these transitions across time is plotted in Figure 6. The left panel 
shows that the persistence in the informal sector was decreasing at the beginning and at 
the end of the period, and increased between 1994 and 2001. The opposite is true for the 
persistence in the formal sector. The right panel of Figure 6 suggests that the expansion 
in informality was generated by inflows of workers into the informal sector outweighing 
those exiting, starting 1984. The differences in flows into and out of the informal sector 
were sizeable between 1996 and 2002, after the steep increase in NWC and MinW. By 
the end of the period, however, the flows into and out of informality are very similar, 
and therefore the size of the informal sector stabilized. 

 

Formal Informal Total Formal Informal Total
Formal 62.3% 37.7% 100% Formal 29.7% 18.0% 47.7%
Informal 19.7% 80.3% 100% Informal 12.1% 40.2% 52.3%

41.8% 58.2%

june 1998

june 1997

june 1998

june 1997
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Figure 6 – Transitions between the Formal and Informal Sectors across time

 

 

5.2 The Effect of Labor Market Rigidities on the Probability of Switching Sectors 

We now study the effect of labor market rigidities and the unemployment spell on the 
transition probability into and out of the informal sector. We use an extended probit 
specification similar to the one described in section 4, which includes the 
unemployment spell and a dummy variable indicating whether individuals changed the 
economic activity they worked in as part of the covariates. The dependent variable in 
these regressions measures 12-month transitions from the formal to the informal sector 
and vice-versa, and include (again) only those individuals that changed jobs during the 
past year.19 Thus, the reported estimates measure the effects on the transition probability 
across the formal and informal sectors conditional on changing jobs. As before, these 
transitions can only be observed for the Firm Size & Occupation definition; regressions 
were estimated using year and city clustered robust standard errors; and results are only 
reported for the covariates of interest: MinW, NWC, unemployment spell, industry 
sector change and household income as a proxy for the business cycle. 20  

 

                                                             
19 When including workers who had been on the same job for over a year (by defining their previous 
sector to be the same as their current one) the magnitude of the coefficients of interest (MinW, NWC) 
falls dramatically though with no changes in terms of sign and significance in the estimation of the 
transition probability into informality. For the estimation of the transition into formality, the significance 
of the effects changes as well.  
20 The remaining covariates have the expected sign and significance levels. The full set of results can be 
provided upon request. 
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Table 5 - Transition Probability between Formal and Informal Sectors using Firm 
Size and Occupation, Total Sample                  

 
 
 

The first column of Table 5 shows the estimates for the transition probability into the 
informal sector. These results imply that labor market rigidities are important drivers of 
the transition into informality, consistent with the findings of section 4 on the size of the 
informal sector. A rise of 10pp in NWC increases the probability of transiting into 
informality (given that the worker switched jobs) by 8.5pp, whereas a 20pp increase in 
the min-median ratio does so by 6pp. Business cycle and unemployment spell effects 
have the expected sign, though they are not significant.21 Changes in economic activity 
are positively correlated with the transition into informality, signaling that this decision 
is not necessarily related to a career path, and in line with Exclusion motives. In regards 
to the transition into formality (third column of Table 5) the effects of NWC, 
unemployment spell and the business cycle have the expected signs (though with small 
economic significance for the last two). The probability of transition into formality 
decreases with higher NWC or unemployment spell, and tends to be pro-cyclical 
(though weakly in this case), as expected. The positive correlation of the transition into 
formality with changes in the economic activity arises from the nature of informal 
activities and the Exclusion motives associated with them, as discussed before. On the 
other hand, even though increases in MinW increase the probability of transiting into 
informality, the reverse is not true: MinW effects appear insignificant (economically 
and statistically) in the transition into the formal sector. In order to explore behavioral 
differences and try to find suitable explanations to the asymmetric effect of MinW on 
the transition probabilities we explore, as before, the robustness of these results across 
different groups along the wage distribution. 
                                                             
21 It is expected for the probability of transition into informality to: i) increase with higher NWC or MinW 
as firms decrease the supply of formal jobs in response to larger hiring costs; ii) decrease with the 
business cycle as the supply of formal job opportunities is pro-cyclical; and iii) increase with the 
unemployment spell as the odds of getting a job in the formal sector are hurt by a long unemployment 
spell. 

 Formal to 
Informal

Sample 
Mean

Informal 
to Formal

Sample 
Mean

MinWage 0.291*** 0.862 0.045 0.897
(0.096) (0.086)

NWC 0.845*** 0.626 -0.287*** 0.645
(0.125) (0.082)

HH Income -0.004 1.181 0.001 0.903
(0.006) (0.004)

Change Sector 0.149*** 0.795 0.067*** 0.712
(0.014) (0.008)

Unempl Spell 0.004 2.097 -0.003** 1.947
(0.002) (0.002)

Robust standard errors in parentheses
*** p < 1%, ** p < 5%, * p < 10%
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The left panel of Table 6 shows that the effects on the transition into the informal sector 
for the total sample are mainly driven by the low income group. The strongly positive 
and significant effects of MinW and NWC on the probability of transition into 
informality are fully consistent with those observed on the size of the informal sector 
for this particular group. This constitutes additional support to the idea of strong 
Exclusion motives as MinW and NWC effects work mainly through quantity 
adjustments in the demand for low skill labor. The effects on the transition to 
informality for the other two salary groups are in general not significant (and smaller in 
magnitude); the exception being a (weakly) significant positive effect of NWC for the 
high income group.  

 

Table 6 – Estimated Effects on the Transition Probability between Sectors by     
Income Groups  

 

 

Low   
Income

Sample 
Mean

Medium 
Income

Sample 
Mean

High    
Income

Sample 
Mean

MinWage 0.394*** 0.868 0.047 0.839 0.142 0.845
(0.086) (0.087) (0.212)

NWC 0.799*** 0.650 -0.164 0.544 0.556* 0.553
(0.153) (0.206) (0.310)

HH Income -0.004 0.807 -0.010 1.757 0.002 3.707
(0.008) (0.008) (0.008)

Change Sector 0.166*** 0.799 0.079** 0.799 0.019 0.758
(0.019) (0.036) (0.029)

Unempl Spell 0.005* 2.262 -0.003 1.743 0.009 1.159
(0.003) (0.003) (0.008)

 Formal to Informal

Low   
Income

Sample 
Mean

Medium 
Income

Sample 
Mean

High    
Income

Sample 
Mean

MinWage 0.009 0.901 0.597*** 0.836 -0.347 0.834
(0.087) (0.200) (0.458)

NWC -0.280*** 0.653 -0.261 0.539 0.439 0.540
(0.101) (0.307) (1.011)

HH Income 0.004 0.837 -0.006 1.462 -0.018 3.021
(0.003) (0.010) (0.021)

Change Sector 0.067*** 0.705 0.075* 0.796 -0.024 0.864
(0.008) (0.043) (0.126)

Unempl Spell -0.003** 1.989 -0.008 1.440 -0.009 1.087
(0.001) (0.011) (0.017)

Robust standard errors in parentheses
*** p < 1%, ** p < 5%, * p < 10%

 Informal to Formal
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The impact of MinW on the transition into formality for the low income group is 
insignificant (statistically and economically). This may be due to the fact that the 
minimum wage is not binding for informal workers within this group. However, lower 
NWC imply a higher transition into formality as expected, linked again to the idea of 
quantity adjustments via the demand for low skill labor. In the medium income group, 
on the other hand, the effects are quite different. While MinW is strongly significant and 
has a positive impact on the transition into formality, NWC are negative and not 
significant. The strong positive effects of MinW in this case could be explained by an 
Exit motive where individuals with higher skills and above the binding minimum wage 
become formal as their opportunity cost of being informal increases; however, this 
interpretation is not supported by the results in the high income group for which none of 
the variables of interest is significant. Consistent with our findings in section 4, these 
estimations strongly support the Exclusion motive for the low income group. 

 

6. Labor Market Rigidities Effects on Formal and Informal Wages  

6.1 Returns to the Formal and Informal Sectors 

A central dimension in which the formal and informal sectors differ is their associated 
levels of earnings. 22 On average, the informal sector is not attractive in terms of 
earnings. As portrayed in Figure 7, formal workers earn on average (around 1.5 to 2.5 
times) more than their informal peers (regardless of the definition of informality). 
Informal wages improved relative to formal wages until 1994 but then deteriorated until 
the early 2000s ― a time where both NWC and MinW increased substantially, and the 
country faced the deepest recession in recent history. Starting in 2002 informal wages 
recovered, but even after several years of high economic growth informal workers 
relative earnings in 2006 were still lower than those observed in the 1980s. 

 

  

                                                             
22 There are two necessary caveats in regards to the analysis of returns to the two sectors. First, as 
discussed in the literature, some workers voluntarily transit into the informal sector, while others simply 
cannot get a job in the formal sector. The former effect implies that the selection of agents into sectors is 
not random. There is currently no good way of adjusting for selection into the formal / informal sector 
given data availability, and the results may thus be biased. Second, given the data structure there is no 
way to disentangle the returns to the labor and capital components in self-employment and business 
ownership. Therefore, the returns reported by these categories may overstate earnings as a return for their 
work. 



Figure 7. Trends in Relative Informal to Formal Mean Wages                            

by Firms Size and Occupation and Health 

                     

There are sizeable differences in relative returns across education groups. Even though 
average wages are always lower in the informal sector, relative returns in the informal 
sector are generally better for highly educated workers than for low educated ones. 
Under Firm Size and Occupation, on the left panel of Figure 8, the dispersion of relative 
wages across education groups at the beginning of the period was quite high: it ranged 
between 0.94 for those with college (Tertiary) education to 0.58 for those with less than 
primary education. The dispersion remained stable until the mid 1990s and then 
decreased substantially until 2002, which coincides with the increase in NWC and the 
minimum wage; but began before the economic crisis of the late 1990s. As shown in the 
right panel of Figure 8, these trends are similar when informality is measured by Health.  

 

Figure 8. Trends in Relative Informal-Formal Wages by Education Groups 

Firms Size and Occupation      Health 
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Given the sizeable differences in the relative mean earnings across education groups 
using the Firm Size and Occupation definition, we present the hourly wage density 
distributions for workers with a college degree (Figure 9) and for workers with a high 
school degree (Figure 10). The vertical line represents the hourly minimum wage. The 
wage distributions for college educated workers displayed in Figure 10 were statistically 
the same in the formal and informal sectors in 1984. In 2000 and 2006, however, 
informal workers wages decreased substantially relative to those of formal workers. 23 In 
addition, the minimum wage does not appear to be ‘binding’ in either distribution for 
this education group. The case for lower education levels is quite different. Figure 10 
shows the hourly wages distributions of workers with a high school degree.24 First, the 
distribution of formal wages is statistically higher for the three years presented. Second, 
the minimum wage appears to be binding both in the formal and informal sectors in 
1984. However, in 2000, the minimum wage loses its bite in the informal sector, 
because a large fraction of workers earn below the minimum, and it becomes more 
binding in the formal sector. For 2006 the minimum wage is binding on both sectors, 
but the effect is more pronounced than it was in 2000.  

 

 

Figure 9.  Hourly Wage Density Distributions those with at least College 
Education, Firm Size and Occupation definition 

 

 

                                                             
23 For 1984 we tested the null-hypothesis of equal distribution for formal and informal workers using the 
Smirnov-Kolmogorov test. The p-value was 0.00 confirming that the distributions were statistically the 
same.  The same test was performed for 2000 and 2006 for those years the distributions were statistically 
different. 
24 Results for workers with less than high school are qualitatively similar to those with completed high 
school. 
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Figure 10.  Hourly Wage Density Distributions for those with Secondary 
Education, Firm Size and Occupation definition 

 

 

6.2 The Effect of Labor Market Rigidities on Formal and Informal Sector Wages 

We estimate the effects of MinW and NWC on informal and formal sector wages by 
income groups (in Tables 7 and 8, respectively) and relate them to the results on the size 
and transition probability into the informal sector. We run linear regressions of the 
logarithm of wages on the same set of covariates described in section 4. Note that the 
estimated coefficients in this case measure effects on mean wages, while MinW is a 
measure of the real minimum wage.25 Structurally, wages are lower and NWC are 
higher for low income workers; we, therefore, do not display results for the total sample 
because they would be distorted by this spurious correlation. The results show that 
wages are indexed to the MinW across most of the labor market (with the notable 
exception of informal workers in the low income group), and firms adjust salaries in 
response to NWC hikes across the formal and informal sectors as well as income 
groups. 

  

                                                             
25 We use real minimum wage because the median wage on the denominator of the minimum to median 
wage ratio on the right hand side would be highly correlated with the OLS effect on the sample mean 
wage on the left hand side. The results on the total sample are consistent in terms of sign and significance, 
though magnitudes are distorted due to the natural clustering of wages by income groups, in addition to 
the clustering of NWC by income groups related to the Colombia’s policy design. 
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Table 7 – Estimated Effects on Informal Sector Wages by Income Groups    

 

 

Table 8 – Estimated Effects on Formal Sector Wages by Income Groups

 

 

MinW effects differ greatly from the low skill to highly paid workers in the informal 
sector. Salaries of the informal low skilled workers fall with MinW, supporting the idea 
that increases in the real MinW for this portion of the labor market generate an 
adjustment in the demand for labor: firms destroy formal jobs and there is an excess 
supply of excluded workers seeking informal opportunities. This is ultimately reflected 
in lower salaries for low skilled informal workers and higher salaries for the low skilled 
(non-excluded) formal ones (left panel of tables 7 and 8). For the medium and high 
income groups there is strong indexation of salaries above the MinW (regardless of the 
sector in which workers operate). In regards to NWC, salary adjustments (i.e. from 
firms, via prices) are observed across all groups and sectors, and these tend to be higher 
for the low and medium income groups. In sum, the estimations of MinW and NWC 
effects on informal and formal sector wages complement the evidence provided by the 
estimations on the size and transition probabilities into the informal sector. These point 
towards strong Exclusion motives for low skilled informal workers and argue somehow 
in favor of Exit motives at the top of the wage distribution. 

 

Firm Size Health Firm Size Health Firm Size Health

MinWage -0.423** -0.636*** 0.825*** 0.888*** 0.842*** 0.751***
(0.185) (0.193) (0.128) (0.157) (0.143) (0.162)

NWC -0.893*** -0.943*** -1.185*** -1.233*** -0.741*** -0.708***
(0.271) (0.285) (0.198) (0.200) (0.187) (0.226)

HH Income 0.051*** 0.078*** 0.043*** 0.040*** 0.087*** 0.085***
(0.006) (0.010) (0.008) (0.006) (0.008) (0.009)

Robust standard errors in parentheses
*** p < 1%, ** p < 5%, * p < 10%

Low Income Medium Income High Income

Firm Size Health Firm Size Health Firm Size Health

MinWage 0.633*** 0.604*** 0.778*** 0.757*** 0.904*** 0.906***
(0.146) (0.138) (0.090) (0.087) (0.084) (0.090)

NWC -1.330*** -1.356*** -1.196*** -1.170*** -0.506*** -0.586***
(0.251) (0.245) (0.161) (0.166) (0.155) (0.150)

HH Income 0.074*** 0.025*** 0.024*** 0.026*** 0.073*** 0.076***
(0.011) (0.004) (0.005) (0.005) (0.011) (0.010)

Low Income Medium Income High Income

Robust standard errors in parentheses
*** p < 1%, ** p < 5%, * p < 10%
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8. Conclusion 
 

Informal workers are vulnerable, frequently uncovered by social security, have 
relatively low education and on average earn lower wages. The secular increase in the 
size of the informal sector in Colombia is highly correlated with increasing labor market 
rigidities, namely the minimum wage and non-wage costs. The combination of 
increased rigidities has made the formal sector less able to adjust to economic cycles. 
Informal workers are affected by these rigidities not only because the minimum wage 
stopped being binding in the informal sector, but also due to the high percentage of 
informal workers that is paid below the minimum. 

The coexistence of high non-wage costs and minimum wage implies that the formal 
sector adjusts to the economic cycle through quantities - cutting back on (mostly, low 
skilled) jobs, generating lower wages within the informal sector. Rigidities have also 
consequences on the relative sizes of the formal and informal sector, which have 
ultimately triggered the documented increase in the latter. All in all our results suggest 
that labor market rigidities affect low skilled workers the most. Further research is 
needed to understand the channels through which labor market rigidities affect the 
transition into the formal sector and in particular, the motivations of such transitions for 
informal workers above the bottom deciles of the wage distribution. 

In terms of policy design this paper provides useful evidence in regards to the costs that 
labor market rigidities imply for (vulnerable) workers, implemented in the first place to 
protect them. However, in regards to policy recommendations the glass is half full, as 
an analysis of the benefits these instruments provide is required to put the associated 
costs in perspective. Along these lines, future research could provide a comprehensive 
approach to face the complex social and economic challenge informality represents 
across the developing world. 
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Appendix A – Sample Size and Distribution across the Formal and Informal 
Sectors, Informality Definitions and Income Groups 
 

 
 

 
 

 
 
 
  

(0,1) [1,2] (2,4) [4, inty)
Total (entire 
distribution)

Formal 22,357 102,399 44,327 20,740 189,823
Informal 144,470 92,847 22,231 9,747 269,295
Formal 29,319 122,321 49,082 23,837 224,559
Informal 137,508 72,925 17,476 6,650 234,559

Wage in terms of minimum wage

Firm Size & Occu.

Health

(0,1) [1,2] (2,4) [4, inty)
Total (entire 
distribution)

Formal 11.8% 53.9% 23.4% 10.9% 100%
Informal 53.6% 34.5% 8.3% 3.6% 100%
Formal 13.1% 54.5% 21.9% 10.6% 100%
Informal 58.6% 31.1% 7.5% 2.8% 100%

% share by row

Firm Size & Occu.

Health

(0,1) [1,2] (2,4) [4, inty)
Total (entire 
distribution)

Formal 13.4% 52.4% 66.6% 68.0% 41.3%
Informal 86.6% 47.6% 33.4% 32.0% 58.7%
Formal 17.6% 62.6% 73.7% 78.2% 48.9%
Informal 82.4% 37.4% 26.3% 21.8% 51.1%

% share by subsample

Firm Size & Occu.

Health
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Appendix B – Detailed Regression Results on the Size of the Informal Sector 
 

 
 
 
 
 
 
 
 

Firm Size Health Sample 
Mean

Firm Size Health Sample 
Mean

MinWage 0.117*** -0.007 0.866 Transportation 0.226*** 0.079*** 0.061
(0.044) (0.063) (0.014) (0.021)

NWC 0.843*** 0.448*** 0.615 Finance & Business S 0.008 -0.077*** 0.097
(0.059) (0.068) (0.018) (0.019)

HH Income 0.001 -0.021*** 1.225 Social Services -0.241*** -0.243*** 0.140
(0.001) (0.004) (0.021) (0.020)

Male -0.036*** 0.008 0.565
HH & Personal 
Services 0.454*** 0.275*** 0.135

(0.002) (0.005) (0.008) (0.017)

Married -0.012*** 0.004 0.549 Bucaramanga + M.A 0.025** -0.109*** 0.058
(0.003) (0.005) (0.010) (0.011)

Complete primary 
education -0.087*** -0.130*** 0.403 Bogotá -0.060*** -0.141*** 0.386

(0.006) (0.004) (0.013) (0.011)
Complete secondary 
education -0.258*** -0.319*** 0.342 Manizales + M.A. -0.065*** -0.156*** 0.023

(0.007) (0.006) (0.014) (0.011)
Complete tertiary 
education -0.368*** -0.334*** 0.131 Medellín + M.A.  -0.110*** -0.240*** 0.156

(0.008) (0.008) (0.012) (0.011)

Age -0.012*** -0.022*** 35.363 Cali +M.A. -0.052*** -0.138*** 0.128
(0.001) (0.001) (0.011) (0.010)

Age2 0.000*** 0.000*** 1389.560 Pasto  0.079*** 0.044*** 0.021
(0.000) (0.000) (0.012) (0.016)

Manufacture I 0.032 0.006 0.113 Villavicencio  0.075*** -0.077*** 0.016
(0.022) (0.022) (0.014) (0.014)

Manufacture II -0.005 -0.088*** 0.084 Pereira + M.A. -0.052*** -0.150*** 0.038
(0.021) (0.021) (0.012) (0.011)

Manufacture III 0.143*** 0.061*** 0.018 Cúcuta + M.A.  0.069*** 0.056*** 0.043
(0.022) (0.023) (0.013) (0.016)

Construction 0.156*** 0.162*** 0.069 Cartagena 0.050*** -0.010 0.020
(0.020) (0.022) (0.013) (0.014)

Trade 0.305*** 0.134*** 0.205 Ibagué 0.039*** -0.071*** 0.011
(0.014) (0.019) (0.013) (0.008)

Entertainment 0.206*** 0.166*** 0.063 Montería 0.080*** 0.022 0.007
(0.014) (0.021) (0.019) (0.021)

# Observations: 459,105

Informality Sector 
Definition

Probability of being Informal
Informality Sector 

Definition

Robust standard errors in parentheses
*** p < 1%, ** p < 5%, * p < 10%
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Appendix C - Misclassified workers across Alternative Informality Definitions 
 

  

 
 

Firm Size and Occup. Health
VARIABLES not Health not Firm Size and Occup.

Complete primary 0.253*** -0.087***
(0.011) (0.013)

Complete secondary+ 0.427*** -0.195***
(0.012) (0.015)

Complete tertiary+ 0.147*** 0.133***
(0.019) (0.021)

Private wage earner -0.340* 4.968***
(0.201) (0.086)

Public wage earner Perfect predictor 4.124***
(0.090)

Household worker 0.269 Perfect predictor
(0.201)

Self eployed -0.421** 4.622***
(0.201) (0.086)

Business owner 0.190 4.444***
(0.201) (0.090)

Other Occupation -0.616*** 5.159
(0.219) (0.000)

Age 0.010*** -0.011***
(0.000) (0.000)

Log(wage) 0.081*** 0.036***
(0.005) (0.007)

Constant -1.933*** -6.111***
(0.202) (0.097)

Observations 417118 431171

Omitted categories are <Primary and Unpaid Family Aid

Characteristics of Misclassified Workers
Informal under:

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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