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ABSTRACT 

 

 This study evaluates the influence of payroll taxes in the Colombian labor market by 

assessing the relationship between a reduction of labor costs and the number of informal workers 

relative to the overall number of workers. The paper relies on two natural experiments implicit 

on the Colombian 2010 reform –that reduced payroll taxes for specific groups of the working 

population –to assess the influence of payroll taxes. The study of the drivers of the size of the 

informal sector takes on significant importance in Colombia since the number of informal 

workers has represented between 50 percent and 70 percent of the working population over the 

years, depending on the definition used. This research shows that after the reform formality rates 

among young workers increased in relation to formality rates of other groups of workers. These 

results suggest a negative relationship between payroll taxes and formality rates. However the 

results considering low income workers didn’t reflect the same relationship. Further research on 

the potential fiscal costs of the reform must be considered to assess the true impact of future 

similar reforms.  
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INTRODUCTION 

 

 During the last three decades, the number of informal workers has represented between 50 

percent and 70 percent of the overall working population. The high participation of informal 

work as a percentage of the total number of workers has been recognized by the Colombian 

government and others (e.g. employers, managers of social programs) as one of the main 

challenges faced by the country because of its implications for already high levels of inequality. 

The concern of the Colombian government has been reflected in two laws that reduce payroll 

taxes in order to improve the levels of formal work in the economy. Using two natural 

experiments implicit in the definition of the first of these laws, this study evaluates the 

relationship between payroll taxes and the participation of informal workers in the Colombian 

labor market.  

Public pensions and the healthcare system were designed to be funded by payroll taxes. Since 

informal workers do not pay payroll taxes, the high levels of informal work in Colombia have a 

significant impact on the funding of social programs like pensions and Health. According to the 

DANEa, Colombia’s National Agency, in August 2015, 48.3 percent of Colombian workers 

living on the country’s 13 main cities were part of the informal sector and only 36 percent of all 

workers in the cities were contributing to the mandatory pension system (DANE’s Website). 

Informal work in Colombia has also been examined by the Organization for Economic Co-

operation and Development (OECD, 2015) in its most recent report on Colombia. Informal work 

is presented by the OECD as one of the most significant challenges that Colombia must face in 

                                                 
a Departamento Administrativo Nacional de Estadística (DANE) 
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the short term in order to become a member of the Organization. The report presents the share of 

informal workers in the work force as one of the main causes of the high inequality of the 

countryb because it limits low income workers’ access to finance and pubic benefits. According 

to the report Colombia has the highest ratio of income of the 10% of people with highest income 

to that of the poorest 10% among the OECD countries.  

The report also highlights that the combination of high payroll taxes and a high legal minimum 

wage relative to the country’s mean wagec are the main drivers of the size of the informal sector. 

This assessment is reinforced by the recent empirical studies on the informal sector in Colombia 

by Kugler & Kugler (2009), Mondragón-Velez et al. (2010), and Nuñez (2002) and Maloney & 

Mendez (2004) who found a significant relationship between payroll taxes and the probability of 

having a formal job in Colombia using different approaches. 

In order to reduce the problems associated with high labor costs, the Colombian Government has 

passed two lawsd that reduce the costs associated with formal work. The first law was enacted in 

2010 (Ley 1429 de 2010) and included a reduction of 11.5 percentage points in the payroll taxes 

for workers under the age of 28 and for workers with earnings lower than 1.5 times the minimum 

wage. The law stipulates that businesses who hire new employees under 28 years old or with 

incomes below 1.5 times the legal minimum wage would receive the reduction in form of a 

discount on their business income taxes. The second law, enacted in 2013, reduced by 13 

percentage points the payroll taxes for workers with earnings lower than 10 times the minimum 

                                                 
b Inequality levels are estimated through the evaluation of the levels of the GINI coefficient and the P90/P10 ratio 
in 2011. 
c The 2014 legal minimum wage was 86 percent of the mean wage of the country. 
d Law 1429 issued in 2010 and Law 1739 issued in 2014. 
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wage. Colombia’s 2013 minimum wage was $589.500 Colombian pesos, equivalent to US$306e, 

then the target of the reform were workers with earnings below US$3,060. After the 2010 and 

2013 reforms, informality rates decreased, but there is limited empirical evidence about the 

influence of the reforms on the downward tendency in the proportion of informal workers. 

The 2010 reform present an important opportunity to estimate the influence of a reduction of 

labor costs in the Colombian labor market, since it reduces payroll taxes for two specific groups 

of workers, those under 28 years old and those with wages lower than 1.5 times the legal 

minimum wage. The 2010 law by reducing the payroll taxes for new employees who were young 

or earned near to minimum wage but did not affect the level of payroll taxes for the overall 

working population. The differential effects can be considered to be quasi-experiments and are 

treated as such in this study in order to evaluate the influence of lower payroll taxes on the 

probability of having a formal work using data from the Colombian Household survey during the 

period. 

Policy relevance 

The results of the study have significant implications for the formulation of future public policies 

since informal workers still represent a high proportion of the overall number of Colombian 

workers. Moreover, the 2010 and 2013 reforms have reduced payroll taxes increasing the 

necessity of investing resources from the general budget to finance some of the social programs. 

The study will provide evidence on the influence of these reforms on the Colombia market and 

may be the basis for future reform proposals aiming to continue with the formalization of the 

labor market. 

                                                 
e Estimated with the Colombian exchange rate of the 31st December 2013, $1.926 Colombian pesos per U.S. dollar. 



4 

 

 

 

LITERATURE REVIEW 

 

According to the existing literature, the relationship between payroll taxes and employment is 

mixed, with no evidence on the relationship in some countries and evidence of a negative 

relationship in some other countries as presented by Gruber (1994), Gruber (1995), Cruces et al. 

(2010) and Bennmarker et al. (2009). However the evidence of a significant negative relationship 

in Colombia appears to be consistent across the existing literature presented by Kugler & Kugler 

(2009), Mondragón-Vélez et al. (2010) and Nuñez (2002). 

 

International 

The existing empirical evidence relies on the neoclassical economic model used initially by 

Gruber (1994) that found a positive relationship between the percentage of the payroll tax paid 

by the firm and the level of disemploymentf. Following this model, if a large part of the payroll 

tax is transferred to the worker as a lower wage, the firm would not experience higher labor costs 

and could save and create jobs. The impact is more noticeable when the additional cost is 

imposed only on a specific group of the working population, increasing their employment costs 

relative to the rest of the population. 

Gruber (1994), Gruber (1995), Cruces et al. (2010) and Bennmarker et al. (2009) follow this 

theoretical approach and provide mix evidence about the positive correlation between payroll 

taxes paid by the firm and rates of disemployment among the affected groups. The empirical 

                                                 
f The term disemployment refers to lower levels of new employees hired or higher number employees fired. 
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evidence described below highlights a significant variation of the level of tax-transfer to workers 

and the impact on disemployment variation across countries. The evidence shows a combination 

of high levels of transfers and low impact on disemployment for United States and Chile, partial 

transfers with little effect on employment in Argentina and Sweden, and a partial transfers with 

high impact on disemployment in the case of Colombia. 

Using data from the 1977 National Medical Care Expenditure Survey (NMCES), Gruber (1994) 

evaluated the impact on wages and employment of several mandates implemented during the 

1970s in the United States to include comprehensive coverage for childbirth in employer 

sponsored health insurance policies. Mandates represent a good natural experiment since they 

only affect payroll costs of specific groups of the working population. Gruber (1994) found a 

substantial transfer of the costs generated by the mandates to the wages of the targeted group 

suggesting that the relative likelihood of employment the targeted population remain unchanged. 

As expected, the substantial transfer of costs is also reflected in a small effect on total labor for 

each group (Gruber, 1994). 

Using a similar theoretical framework to the approach used by Gruber (1994), Gruber (1995) 

drew on data from the Chilean Census of Manufacturing Firms to evaluate the impact of the 

privatization of the country’s social security system in 1981. This reform provided significant 

evidence on the impact of payroll taxes on the Chilean labor market since, among other things, 

employment taxes were reduced from 30 percent to 5 percent in a 6-year period. Gruber (1995) 

evaluated the impact of the reform on wages and employment at affected firms finding that the 

reduction of payroll taxations was reflected in an increase of wages, with no effect on 
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employment. The transfer of payroll taxes to wages was reflected in real increases in wages 

beyond the real increase of 9% mandated by the reformg. 

Cruces et al. (2010) found a weaker relationship between tax-transfers and disemployment in 

Argentina since only part of an increase/decrease in payroll taxes is reflected in a 

decrease/increase of wages, and that this measures have a low impact on employment. Using 

data from the Sistema Integrado de Jubilaciones y Pensiones [Integrated Retirement and Pension 

System] after the 1993 executive order that divided Argentina in 85 areas with different payroll 

tax rates, the authors found that payroll taxes were only partially transferred to wages, but effects 

on employment were not significant among firms existing prior to the reform. 

In Sweden, Bennmarker et al. (2009) found similar results to Cruces et al. (2010) in their 

evaluation of the effects of a 10 percentage point reduction in the payroll tax introduced in 2002 

in the country’s northern region. They used a difference-in-difference model and found that on 

average one-fourth of the payroll tax reduction was transferred from employers to employees 

with a little evidence of positive effects on employment. However, the authors found that the 

reform had a positive effect of the reform on the number of firms in the targeted region. 

Petrucci and Phelps (2009) defined a theoretical model to evaluate several theoretical scenarios 

of decreases in payroll taxes balanced with different measures of fiscal policies to compensate 

the budgetary effect. According to the authors, the reduction of the payroll taxes had a negative 

impact on employment when it is compensated by capital taxation. 

 

 

                                                 
g Gruber (1995) found that in 1981 real wages rose 27% and 29% for blue and white collar workers respectively. 
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Colombia 

Literature on Colombia’s labor market is not limited to considering payroll taxes; a binding and 

relatively high minimum wage is also considered as having significant effect on the labor 

market. Moreover, as a consequence of the high rates of informal work observed in the 

Colombian labor market, studies of Colombia tend to differentiate impacts on formal and 

informal labor markets. 

In this context and following Guber’s (2004) theoretical model, Kugler & Kugler (2009) found 

that only about one fifth of the increase in payroll taxes was shifted from firms to workers as 

lower wages and found a significant correlation between payroll taxes and formal employment. 

In particular, Kugler & Kugler (2009) found that an increase of 10 percentage points in payroll 

taxes was likely to have a negative impact on employment of between 4 percent and 5 percent. 

Results from Kugler & Kugler (2009) are reinforced by Mondragón-Vélez et al. (2010) who 

estimated the correlation between the probability of working in a formal jobs and payroll taxes in 

Colombia. Using the Colombian Gran Encuesta Integrada de Hogares (GEIH) (i.e., Colombian 

Household Survey) for the period 1986-2006 Mondragón-Vélez et al. (2010)  found that an 

increase in payroll taxes increased by 5 to 8 percentage points the proportion of the informal 

sector.  

Nuñez (2002) used a different approach evaluating the impact of the income tax on the 

probability of having a formal job in Colombia. Results were also based on the data provided by 

the GEIH and found that the marginal income tax rate had a positive impact on the probability of 

having an informal job (Nuñez, 2002). 
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Finally, Maloney & Mendez (2004) provided an important comparison of legal minimum wage 

relative to the mean wage and showed that Latin America presents levels above the other regions 

in the world. Maloney & Mendez (2004) also evaluated the impact of increases in the minimum 

wage in Colombia and found a positive correlation between the level of the minimum wage and 

hourly salaries. They also found a negative relationship between minimum wage and 

employment, in particular for low income workers. 

In summary, although the relationship between payroll taxes and employment was mixed there 

appeared to be a more consistent link in Colombia, with higher payroll taxes being negatively 

related to formal employment. 

 

Importance of definitions 

Nuñez (2002) and Mondragón-Vélez et al. (2010) highlighted the importance of the definition of 

the informal work in Colombia by using alternative definitions for informal work. Moreover, the 

discussion of the definition of the informal work was significant in the recent literature; but, as 

explained by Guha-Khasnobis et al. (2006), there is still a diversity of definitions.  

An example of this was illustrated by Perry (2007), who categorized the definitions of 

informality into “productive” and “legalistic”. The latter considered by Saavedra & Chong 

(1999) as the “Social Protection” definition. The “productive” definition, as explained by Perry 

(2007) makes emphasis on the differences in the productivity of the informal and formal sectors, 

while the “social protection” definition “is more concerned with workers’ welfare per se (or 

perhaps with job quality) than with the nature of their employment” and “captures compliance 

with labor laws” for the case of self-employed and or owners. 
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Perry (2007) illustrated the necessity of complimentary definitions by applying the two different 

definitions for the Latin American countries. He found a significant variety across countries on 

the level of fit between the two measures. In Bolivia, Nicaragua Paraguay and Peru only between 

30-40 percent of workers classified as formals in the productive definition were classified 

formals in the legalistic definition; while in Brazil, Chile and Uruguay the overlap increased to 

levels above 80 percent. The number for Colombia reflects a significant fit of the two measures 

(86 percent) when considering only salaried workers but decreases to 56 percent when non 

salaried workers are included in the sample. 

Regarding the specific case of Colombia, the DANE adopted a productivity definition for the 

concept of informal work, considering as informal the employees of firms with less than 5 

workers (except those self-employed with a professional degree), unpaid family workers, unpaid 

workers in firms, domestic household workers, and day laborers. 

On the other hand, Guataqui et al. (2010) used different definitions, whereby the minimum 

number of workers needed in a firm to be considered formal increases from 5 to 10. They also 

included definitions based on the contributions to health and pensions’ contributory systems, and 

relative incomes compared to a threshold equivalent to 95 percent of the minimum wage. Garcia 

(2010) added two more groups of informal workers: workers who do not make social security 

contributions and workers who do not pay social security contributions or receive less than the 

minimum wage. Finally, Daza & Gamboa (2015) used the definitions provided by Garcia (2010) 

and Guataqui et al. (2010) to study the gap in wages between formal and informal Colombian 

workers finding also significant differences across definitions. 
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The literature on the relationship between payroll taxes and employment is limited, especially in 

Colombia. Moreover, in order to examine the relationship a consistent definition of informality 

should be adopted. 

The present study aims to fill a gap in the existing literature that does not provide empirical 

evidence about the association of the 2010 reform on the size of the informal sector in Colombia 

or in the probability of having a formal job. The 2010 reform has represented an excellent 

opportunity to estimate the association in the Colombian labor market of a decrease in payroll 

taxes since it had differentiated effects on specific groups of the population. In particular, the 

reform reduced payroll taxes for worker younger than 28 years old and for those workers with 

incomes lower than 1.5 times to minimum wages. 

 

MODEL AND CALCULATIONS 

 

The 2010 reform in Colombia represents a reduction in hiring costs for workers younger than 28 

years, and for workers with earnings below 1.5 times the minimum wage. Because the reform 

only affects two specific groups of the population it represents an interesting scenario to assess 

the impact of a reduction of relative employment costs of unaffected groups of workers. 

For the purpose of this study impact of the reduction of payroll taxes in formality will be 

evaluated using a differences-in-differences model that estimates the impact of the reform for 

workers younger than 28 years and on workers with wages below 1.5 times the minimum wage 

relative to older and higher wage workers respectively. 

The relationship between payroll taxes and informality will be estimated using the following 

specifications for each groups of workers: 
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Model: Differences in Differences. 

𝑃(𝐹𝑜𝑟𝑚𝑎𝑙𝑖) = β0 + β1𝑇𝑟𝑒𝑎𝑡𝑖 + 𝛽3𝑃𝑜𝑠𝑡𝑖 + 𝑇𝑟𝑒𝑎𝑡𝑖𝑃𝑜𝑠𝑡𝑖 + ∑ 𝛽𝑖𝑋𝑖 + 𝑢𝑖 

The model is a difference in difference model to estimate the influence of the reform based on 

the age eligibility criterion included in the 2010 law, where 𝑃(𝐹𝑜𝑟𝑚𝑎𝑙𝑖) is the probability of 

having formal employment for worker corresponding to the observation 𝑖; 𝑇𝑟𝑒𝑎𝑡𝑖 is a dummy 

that equals 1 when the observation 𝑖 correspond to a worker who is subject to the reform; 𝑃𝑜𝑠𝑡𝑖 

is a dummy that equals 1 if the observation 𝑖 is a post-reform observation; 𝑇𝑟𝑒𝑎𝑡𝑃𝑜𝑠𝑡𝑖 is the 

interaction between the treatment and the post-reform dummies; and 𝑋𝑖 is a set of characteristics 

of the worker corresponding to the observation 𝑖. Whether each worker receives treatment or not 

will be defined by the age of the worker or his wage in the post-reform period. Since only 

workers younger than 28 years old and workers with incomes lower than 1.5 times the minimum 

wage will be affected by the reform these two groups of workers will represent the treatment 

groups for different specifications of the model. The following specification provide further 

details about the implementation of the model. 

Equations (1) and (2) present a more detailed form: 

Age specification: Differences in Differences. 

(1) 𝑃(𝐹𝑜𝑟𝑚𝑎𝑙) = β0 + β1𝐷<28 + 𝛽3𝐷𝑝𝑜𝑠𝑡2010 + 𝛽4𝐷<28,𝑝𝑜𝑠𝑡2010 + 𝛽5𝐸𝑑𝑢𝑐 + 𝛽6𝐼𝑛𝑐 +

𝛽7𝑀𝑎𝑛𝑢𝑓 + 𝛽8𝐺𝑒𝑛 + 𝛽9𝐶𝑖𝑡𝑦 + 𝑢𝑖 

Wage specification: Differences in Differences. 

(2) 𝑃(𝐹𝑜𝑟𝑚𝑎𝑙) = β0 + β1𝐷<1.5𝑀𝑊 + 𝛽3𝐷𝑝𝑜𝑠𝑡2010 + 𝛽4𝐷<1.5𝑀𝑊,𝑝𝑜𝑠𝑡2010 + 𝛽5𝐸𝑑𝑢𝑐 + 𝛽6𝐼𝑛𝑐 +

𝛽7𝑀𝑎𝑛𝑢𝑓 + 𝛽8𝐺𝑒𝑛 + 𝛽9𝐶𝑖𝑡𝑦 + 𝑢𝑖 
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Where: 

𝑃(𝐹𝑜𝑟𝑚𝑎𝑙) is the probability of being a formal worker, defined by the definitions Formal_ Def1, 

Formal_Def2, Formal_Def3. Three definitions of formality will be considered, Def1 considers as 

formal workers who contribute to mandatory pensions, Def2 considers as formal workers who 

contribute to mandatory health and Def3 considers as formal workers with written contracts. 

𝐷<28 is a dummy variable where 1- a worker younger than 28 years and 0- a worker older than 

28. 

𝐷<1.5𝑀𝑊 is a dummy variable where 1- a worker with wage below 1.5 times the minimum wage, 

and 0-otherwise 

𝐷𝑝𝑜𝑠𝑡2010: Dummy variable where 1- year post reform (2010), and 0- year pre-reform. 

𝐷𝑝𝑜𝑠𝑡2010: Dummy interaction between 𝐷<28 and 𝐷𝑝𝑜𝑠𝑡2010. 

𝐸𝑑𝑢𝑐: Variable Education. Maximum attained level of education.  

𝐼𝑛𝑐: Variable Labor_Income. Individual income related to work. 

𝐺𝑒𝑛: Variable Gender. Dummy that reflects the gender of the worker. 

𝑀𝑎𝑛𝑢𝑓: Dummy variable where 1- a worker in manufacturing sector. 0- a worker in a different 

sector. 

𝐶𝑖𝑡𝑦: Dummy variable where 1- a worker who lived in any of Colombia’s 3 main cities, and 0- 

Otherwise. 
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Table 1 presents a summary of the dependent and independent variables and their expected 

relationship. 

Table 1: Definitions, and expected relationships between control and dependent variables 

 Variable 
Name 

Definition Predicted 
Relationship 

Rationale Previous 
Studies 

 Dependent Variable 
𝒀𝟏 Formal_Def1 Dependent variable: Dummy variable 

where 1- a worker who contributed to 
mandatory pensions 0- a worker who 
did not contribute. 

 Definition of informality according 
to the Colombia Law 1429 of 2010. 

𝒀𝟐 Formal_Def2 Dependent variable: Dummy variable 
where 1- a worker who contributed to 
the mandatory health system 0- a 
worker who did not contribute. 

 Definition of informality according 
to the Colombia Law 1429 of 2010. 

𝒀𝟑 Formal_Def3 Dependent variable: Dummy variable 
where 1- a worker who has a written 
working contract 0- a worker who did 
not have a contract or did have a verbal 
contract. 

 High correlation with the observed 
number of workers contributing to 
pension. Labor regulation is more 
likely to be enforced in the case of 
written contracts. 

 Independent Variables 
𝑿𝟏 Education Maximum attained level of education. Positive Positive relationship between level 

of education and formal 
employment. Saavedra et al. 
(2009). 

𝑿𝟐 Labor_Inco
me 

Individual income related to work. Positive Eligibility variable for accessing law 
benefits. Carneiro & Henley (2001) 

𝑿𝟑 Age Workers’ age Positive Eligibility variable for accessing law 
benefits. Carneiro & Henley (2001) 

𝑿𝟔 Gender Dummy variable where 1- male 
workers. 0- female workers. 

Positive Marcouiller et al. (1997). 

𝑿𝟕 Manufacture Dummy variable where 1- a worker in 
manufacturing sector. 0- a worker in a 
different sector. 

Negative Simplification of the industry 
variable proposed by Marcouiller 
et al. (1997). 

𝑿𝟖 City Dummy variable where 1- a worker 
who lived in any of Colombia’s 3 main 
cities, and 0- Otherwise. 

Positive Simplification of the industry 
variable proposed by Carneiro & 
Henley (2001) 

𝑿𝟗 𝐷<28 Dummy variable where 1- a worker 
younger is 26 or 27 years old and 0- if 
a worker is 28 or 29 years old. 

Negative Difference in Difference theory 

𝑿𝟏𝟎 𝐷<1.5𝑀𝑊 Dummy variable where 1- a worker 
with a wage lower than 1.5 times the 
minimum wage, and 0- Otherwise. 

Negative Difference in Difference theory 

𝑿𝟏𝟏 𝐷𝑝𝑜𝑠𝑡2010 Dummy variable where 1- for 2012, 
and 0- for 2010. 

Positive Difference in Difference theory 

𝑿𝟏𝟐 𝐷𝑝𝑜𝑠𝑡  Dummy variable where 1- for 2010, 
and 0- for 2008. 

Not significant Difference in Difference theory 

𝑿𝟏𝟑 𝐷<28,𝑝𝑜𝑠𝑡2010 Dummy interaction between D_(<28) 
and D_post2010. 

Positive Difference in Difference theory 

𝑿𝟏𝟒 𝐷<1.5𝑀𝑊,𝑝𝑜𝑠𝑡2010 Dummy interaction between 
D_(<1.5MW) and D_post2010. 

Positive Difference in Difference theory 
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DESCRIPTIVE STATISTICS 

 

Graph 1: Payroll taxes and informal work shares in Colombia 

 

Graph 1 presents the evolution of payroll taxes for the 2001-2015 period for workers with wages 

below 4 times the minimum wage under the definition of the Colombian Statistical Agency. The 

share of workers not contributing to mandatory health is available only from 2007. The graph is 

limited to workers with incomes below 4 times the minimum wage since in 2015, 84 percent of 

the workers belonged to this group and some additional payroll taxes apply for workers with 

higher salaries. The graph shows that the share of informal work has decreased since 2001 but 

the reforms, in particular the 2010 reform, appears to have significant decrease in the informality 

rate. It also reflects the differences of the evolution of the share of the informal work when 

considering different definitions. In 2015 the share of informal work was 48.3 percent if 
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calculated by the country’s official definition, while the health-based definition would define a 

share of 51.5 percent. 

Graph 2: Number of formal workers by different definitions (Observed and Estimated from 

Household Surveys) 

 

Source: Actual number of contributors is provided by the Financial Supervisor Agency, 

estimates are calculated from the Colombian Household Survey. 

Graph 2 present estimates of the number of formal workers estimated from the number of 

contributors to the pension system provided by the Colombian Supervisor Agency 

(Superintendencia Financiera) and estimates of the number of formal worker from the data of the 

household survey. Different definitions of formal work were considered for the estimates of 

formal work from data of the household survey. In particular estimates consider respondents who 

expressed being contributors to the pension and health systems and two alternate definitions 
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considering the contractual form. Table 2 presents a comparison between the estimates and the 

actual number of formal workers; the predictions are not far off. For example number of workers 

with written contracts observe had a correlation between 79 and 85 percent with the observed 

number of contributors to health and pensions. The close comparison between pension 

contributors estimated from the household surveys and the observed number of contributors also 

provides evidence about the accuracy of the data provided by the household survey. 

Table 2: Monthly correlations of the number of Pension contributors between the observed and 

the estimated from household surveys 

Period Pension (HH 

survey) 

Health (HH 

Survey) 

Contract 

(HH Survey) 

Written 

Contract (HH 

Survey) 

Jan-07/Jul-

2015 

0.78 0.64 0.79 0.79 

Jan-09/Jul-

2015 

0.87 0.79 0.67 0.85 

 

Graphs 3 through 7 are based on the monthly data provided by the household surveys from 2007 

through July 2015 for the 13 largest Colombian cities. In order to reduce the volatility and 

seasonality of the data, annual averages are used. 

Graph 3 provides information about the incidence of education on the probability of having a 

formal work for a Colombian Worker. It appears that there is a positive correlation between the 

level of education and the likelihood to obtain a formal working contract. According to the 

household survey, on average, during the period 60 percent of the workers with a college degree 

contribute to the pension system while less of 18 percent of the workers with primary education 



17 

 

could be considered as having formal work. The graph also considers workers’ status on the 

pension system as a proxy of formal work, those who contribute are considered formal and those 

who do not are considered to have an informal work. 

Graph 3: Percentage of contributors to pension by level of education 

 

The relationship between informal work and gender presented in graph 4 shows that on average 

35 percent of the female workers contribute to pension while the proportion is around 39 percent 

for males. 
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Graph 4: Percentage of contributors to pension by gender 

 

 

The data also show a significant variation of the size of formality by the size of the city. In the 

last demographic and economic Census performed in 2005, Colombia had three cities with more 

than 2 million inhabitants, Bogota (6.9 million), Medellin (2.2 million), and Cali (2.1 million). 

These three cities present higher levels of formality than the rest of the 13 largest Colombian 

cities. The higher level of formality can be a consequence of higher levels of enforcement of 

labor laws and/or a higher labor productivity in the main Colombian cities than in the other 

cities. Considering the pension definition, the three largest cities present a percentage of formal 

workers 14 percentage points higher than the rest of the cities. Results are similar when 

considering other definitions. For written contracts the difference accounts for 11 percentage 

points and for health the difference is about 8 percentage points. A similar relationship is found 

in Marcouiller et al. (1997). 
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Graph 5: Percentage of formal workers 3 main cities vs other main cities 

 

Marcouiller et al. (1997) also found a strong relationship between the probability of formal work 

and the economic sector. Graph 6 presents the proportion of formal workers in the manufacturing 

sector compared with other economic sectors and shows that the manufacturing sector presents 

higher levels of formality when considering the pensions and written contracts definitions but it 

reflects an opposite relationship when the health definition (workers who contribute to the 

mandatory health system) is considered. 
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Graph 6: Percentage of formal workers on manufacturing vs other economic activities 
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difference in the change in the formality rates for the treatment group relative to the change of 

the control group will represent the impact of the treatment, in this case the 2010 reform. The 

difference-in-difference model allows to separate the effect of the treatment from other possible 

bias created by differences in the characteristics between the two groups evaluated. 

In this study two models were defined in order to evaluate the possible effect of the reform on 

each of the two groups affected, workers younger than 28 years old and workers with wages 

lower than 1.5 times the minimum wage. The first model, called age specification, considers the 

group of workers younger than 28 years old as the treatment group and the group of workers 28 

years and older as the control group, while in the second model, wage specification, defines the 

treatment group as workers with wages below 1.5 times the minimum wage and the control 

group as workers with incomes higher than this threshold. The treatment groups of each of the 

models will be identified with the value of 1 for the dummy variables, 𝐷<28 and 𝐷<1.5𝑀𝑊. 

In order to evaluate the effect of the reform in each of the treatment group, the models compare 

the change in the formality rate among workers of each of these groups in the year previous to 

the reform (2010) and one year after the reform was implemented. The effect of the reform will 

be reflected in the coefficient of the interaction between the control/treatment variables and the 

pre/post reform dummy variable, 𝐷𝑃𝑜𝑠𝑡2010. A positive value of the coefficient implies levels of 

formality of workers who belong to the treatment group improved after the reform relative to that 

of workers who belong to the control group, implying that the reduction of payroll taxes had a 

positive effect on formality rates of the target groups. 
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Sample definition for the age specification 

On the other hand the difference-in-difference models rely on the assumption that both the 

treatment and the control groups have similar characteristics and that their behavior previous to 

the treatment is similar across the two groups and thus, the differences in the change of the two 

groups can be attributed to the existence of the treatment. Then the groups must be defined in 

order to obtain as much homogeneity among their members as possible. To reduce the volatility 

of the characteristics within each groups the samples were limited in each case using the 

selection criteria of the reform. For the age specification, the treatment group was considered as 

workers with 24 or 25 years old in 2010, and then in 2012 the group will be represented by 

workers with 26 or 27 years old. The control group was limited to workers of 28 or 29 years old 

in 2010 and 30 or 31 in 2012. Table 3 present the sum over the year of the month sample sizes 

for each group compared to the total number of workers surveyed. Weighted results are 

calculated based the weighting factor provided by the Colombian Survey. According to the table, 

the control group and the treatment group account each for around 4% of the total workers 

surveyed in 2010 and 2012. 

Table 3: Sample size of treatment and control groups for age specification compared with the 

total number of workers surveyed 

 2010 2012 

Non-Weighted 

 Control Group 49,924 46,896 
 Treatment Group  51,812 49,544 

 Total Workers  1,503,088 1,490,188 

Weighted 

 Control Group  8,673,772 8,409,193 

 Treatment Group  8,461,409 8,968,517 

 Total Workers  239,532,045 245,903,964 
Source: Calculations using data provided by the Colombian Household Survey. 
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The sample for the age specification model was restricted in order to obtain homogeneous 

groups. To evaluate the homogeneity of the groups, characteristics for the control and treatment 

groups are presented in Table 4. Column 3 of Table 4 present the joint p-value for the test of 

differences of means for 2010 and 2012 and show that there are significant differences in the 

characteristics across groups. Then the proposed covariates will be used in the model to control 

for potential biases. 

Table 4: Characteristics of treatment and control groups for the age specification 

2010 

Variable Control Treatment Joint P-Value 

Education 5.08 5.16 0.00 

Labor income 915,948.61 738,481.16 0.00 

Gender 0.48 0.49 0.00 

Main City 0.76 0.74 0.00 

Manufacturing 0.14 0.12 0.00 

2012 

Variable Control Treatment Joint P-Value 

Education 5.10 5.16 0.00 

Labor income 1,040,000.00 886,219.38 0.00 

Gender 0.49 0.48 0.00 

Main City 0.76 0.76 0.00 

Manufacturing 0.14 0.13 0.00 

 

Sample definition for the wage specification 

The sample selection for the wage model was more complex because increases in the minimum 

wage are not always reflected in a similar increase on wages higher than the legal threshold. 

Then, the lower and upper limits cannot be defined in relation with the legal minimum wage 

because the group of workers considered in two different periods can have significantly 

differences in its characteristics.  
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Graphs 7 to 9 present the distribution of workers with labor incomes between 1 and two times 

the minimum legal wage for 2008, 2010, 2012. The graphs reflect a concentration of the sample 

in some levels of wage that reflect a stability of salaries across time even if the minimum wage 

presented an increase of 23% between 2008 and 2012 (from $461,500 to $566,700 Colombian 

pesos, equivalent to US$229 and US$291 respectively calculated at the current exchange rates). 

Then if the sample boundaries are relative to the minimum wage, some of the wages with high 

concentration of observations can be excluded for some years generating then a high volatility on 

the characteristics of the groups across time. The sample was restricted to individuals with 

incomes lower than 5 times the minimum wage that represent around 87% of the total workers. 

The sample is restricted in order to exclude high income individuals whose characteristics may 

differ significantly from those of the general working population and possible outliers. 

Graph 7: Distribution of workers with wages between 1 and 2 times the minimum wages (2008). 

 

Source: Calculations using data provided by the Colombian Household Survey. 
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Graph 8: Distribution of workers with wages between 1 and 2 times the minimum wages (2010). 

 

Source: Calculations using data provided by the Colombian Household Survey. 

Graph 9: Distribution of workers with wages between 1 and 2 times the minimum wages (2012). 

 

Source: Calculations using data provided by the Colombian Household Survey. 

 

Table 5 presents the sample size for the treatment and control groups considered for the wage 

models.  
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Table 5: Sample size of treatment and control groups for wage models compared with the total 

number of workers surveyed 

 2010 2012 

Non-Weighted 

 Control Group  38,149  36,623  

 Treatment Group  106,096  111,421  

 Total Workers  144,245  148,044  

Weighted 

 Control Group  29,191,875  28,883,191  

 Treatment Group  66,716,241  74,105,808  

 Total Workers  95,908,116  102,988,999  

 

As expected, in the wage specification, the characteristics have significant differences across 

groups as presented in table 6. 

Table 6: Characteristics of treatment and control groups for the wage specification 

2010 

Variable Control Treatment Joint P-Value 

Education 4.85  4.63  0.00 

Gender 0.65  0.62  0.00 

Main City 0.77  0.76  0.00 

Manufacturing 0.17  0.19  0.00 

2012 

Variable Control Treatment Joint 

Education 4.86  4.65  0.00 

Gender 0.65  0.62  0.00 

Main City 0.79  0.76  0.00 

Manufacturing 0.17  0.19  0.00 

 

Evaluation of the changes before the reform 

The behavior of the treatment groups relative to their respective control groups in the periods 

previous to the reform was evaluated using a similar model of difference in difference 

considering the years 2008 and 2010 as the pre and post treatment period. Since there was no 
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treatment between the two periods evaluated then the coefficient on the interaction term is 

expected to be not significant if the groups had a similar behavior along the period considered. 

Results of these models are presented with the results of the models that include the reform 

period. 

DESCRIPTIVE RESULTS 

 

Table 4 presents the evolution of the formality rates for the control and treatment groups defined 

for the age models during the periods evaluated. The table support similar conclusions for the 

different definitions of informality. First, formality rates appear to be constant over the period 

2008-2010 with absolute variations lower than 1 percentage point for all cases. There appear to be 

little difference between the change in the formality rates between the control and the treatment 

groups. On the other hand, the 2010 and 2012 numbers reveal a significantly different scenario, 

while formality in the control group still presented some degree of stability with increases lower 

than 2 percentage points, formality of the treatment group showed increases of 4.8, 3.13 and 6.7 

percentage points during the period when considering the three different formality definitions. 

Then, according to table 7 the control and treatment groups appear to present similar formality 

trends during the periods when with no treatment, but formality appears to have increased 

significantly more in the treatment group than in the control group in the absence of treatment. 
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Table 7: changes in formality rates for control and treatment groups for the pre-reform and reform 

periods (age specification) 

 Pre-Reform Reform 

 Contract 

 2008 2010 
Change 
in PP 

% 
Change 2010 2012 

Change 
in PP 

% 
Change 

Control 47% 47% 0.16  0.3% 49% 49% 0.85  1.8% 

Treatment 48% 49% 0.19  0.4% 47% 52% 4.82  10.3% 

 Health 

Control 69% 68% (0.28) -0.4% 68% 70% 1.72  2.5% 

Treatment 68% 67% (0.71) -1.0% 66% 70% 3.13  4.7% 

 Pension 

Control 47% 48% 0.05  0.1% 49% 50% 1.76  3.6% 

Treatment 47% 48% 0.41  0.9% 45% 52% 6.71  14.9% 

 

On the other hand, the control and treatment groups of the wage model seem to reflect different 

conclusions. Trends in formality for these groups and for the periods evaluated are presented in 

the Table 8 and show that, unlike the results for the age models, preliminary results for the wage 

models show that when considering the contract and pension definitions, the control and the 

treatment groups appear to have different behaviors during the 2008-2010 period. While formality 

decreased 1.5 percentage points for the control group, the same measure increased by 0.74 

percentage points for the treatment group, when considering the contract definition. A similar 

result was found when considering the pension definition with formality decreasing by 2.55 

percentage points for the control group and increasing by .58 percentage points for the treatment 

group. When considering the health definition formality decrease for both groups but the control 

group still present a higher decrease (2.96 percentage points) than the treatment group (1.23 

percentage points). Moreover, the numbers for the 2010-2012 period suggest that in the existence 

of treatment the control group presented higher increase in informality than the treatment group, 
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suggesting that the 2010 reform may even have reduced the informality rates for some groups of 

workers. 

 

Table 8: changes in formality rates for control and treatment groups for the pre-reform and reform 

periods (wage specification) 

 Pre-Reform Reform 

 Contract 

 2008 2010 
Change 
in PP 

% 
Change 2010 2012 

Change 
in PP 

% 
Change 

Control 52% 51% (1.54) -2.9% 51% 53% 1.84  3.6% 

Treatment 44% 44% 0.74  1.7% 44% 44% (0.58) -1.3% 

 Health 

Control 77% 74% (2.96) -3.9% 74% 73% (1.04) -1.4% 

Treatment 66% 65% (1.23) -1.8% 65% 65% (0.13) -0.2% 

 Pension 

Control 56% 54% (2.55) -4.5% 54% 57% 3.73  6.9% 

Treatment 46% 46% 0.58  1.3% 46% 47% 0.51  1.1% 

 

Robust Errors 

Models presented below are Linear Probability Models and then it can be assumed that their errors 

are heteroskedastic. To incorporate this issue of the Linear Probability Model, the results presented 

in the next sections are calculated with robust errors. Results for the White’s test estimated a null 

p-value suggesting the presence of unrestricted heteroscedasticity for the two models evaluated. 
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RESULTS FOR THE AGE MODELh 

 

Table 9 present results for the age model evaluated for the 2010-2012 period. For each period the 

model was defined considering the different definitions of formality. Results are consistent with 

the results presented in the Table 7 in the way that for the three definitions of formality the 

coefficient of the interaction term, that reflects the effect of the treatment, is positive. However 

the coefficient is statistically significant only when considering writing contracts and 

contributions to pensions as definitions of forma work. These results suggest that formality 

among workers of the treatment had a significantly higher increase in the presence of reform. 

Results also suggest that the decrease of 11.5 percentage points in the payroll taxes generated by 

the reform would have increased by 2 percentage points the proportion of workers with written 

contracts and by 3 percentage points the proportion of workers contributing to pension. 

According to table 6 growth had increased between 1.4 and 4.9 percentage points more in the 

treatment group than in the control group. 

The positive coefficient for the squared of years of education also show that workers with higher 

levels of education have a higher probability to have formal jobs. Regressions also suggest that 

the proportion of workers in the manufacturing sector tend to be between 6 and 9 percentage 

points higher than that of the other economic sectors. Finally, the three Colombian largest cities 

have between 4 percentage points and 7 percentage points more formal workers than the rest of 

the 13 biggest cities. 

                                                 
h The diagnostic tests for the age specification reflect no concerns about multicollinearity for the covariates since 
only education and its quadratic form exceed the VIF tolerable values. The Ramsey test also reflect no omitted 
variable bias for any of the specifications. However only the specification considering the pension definition has a 
p-value higher than 0.1 for the link test. The specifications considering written contracts and health may have 
specification concerns at 5% and 10% confidence levels. 
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Table 9: Results for the age specification 
 

 Age Specification 

  (1) (2) (3) 

VARIABLES contract health pension 

        

d<28 0.00699 -0.0173*** -0.00897 

 (1.052) (-2.741) (-1.360) 

d_post -0.0269*** -0.00289 -0.0199*** 

 (-4.094) (-0.462) (-3.048) 

d_<28,post 0.0196** 0.0125 0.0300*** 

 (2.102) (1.406) (3.233) 

Education -0.0584*** 0.0409** -0.0491*** 

 (-3.398) (2.499) (-2.876) 

Education^2 0.0225*** 0.0120*** 0.0200*** 

 (11.95) (6.710) (10.69) 

ln(Labor Income) 0.200*** 0.178*** 0.220*** 

 (63.73) (59.66) (70.62) 

Manufacturing 0.0972*** 0.0613*** 0.0811*** 

 (15.25) (10.11) (12.81) 

Main City 0.0618*** 0.0478*** 0.0718*** 

 (12.90) (10.48) (15.09) 

Male -0.0327*** -0.0571*** -0.00521 

 (-6.682) (-12.27) (-1.073) 

Constant -2.471*** -2.233*** -2.738*** 

 (-43.60) (-41.41) (-48.62) 

      

Observations 33,366 33,369 33,353 

R-squared 0.273 0.270 0.283 

F 1390 1369 1461 

t-statistics in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    
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RESULTS FOR THE WAGE MODELi 

 

 

Table 10 present the results for the wage model in a similar way than the results for the age 

model.  

Results for the wage specifications don’t show a significant effect of the reform in terms of 

probability of formal work. Moreover, the coefficients for the interaction term are significant and 

negative when considering the contract and pension definition. These results mean that in the 

period post reform, the probability of having a formal job was lower for the treatment group than 

for the control group. This results contradicts the expected results. These results can be a 

consequence of the significant differences in the characteristics of the control and treatment 

groups for this specifications, since the samples were not restricted. On the other hand the 

coefficients for education, manufacturing and main city confirms their relationship with the 

probability of having a formal job obtained in the age specification. 

 

 

 

 

 

 

                                                 
i The diagnostic tests reflect similar conclusions for the wage specification than those presented for the age 
specification. No concerns about multicollinearity for the covariates since only education and its quadratic form 
exceed the VIF tolerable values. The Ramsey test also reflect no omitted variable bias for any of the specifications. 
However only the specification considering the pension definition has a p-value higher than 0.1 for the link test. 
The specifications considering written contracts and health may have specification concerns at 1%, 5% and 10% 
confidence levels. 
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Table 10: Results for the wage specification 

 

 Wage Specifications 

  (1) (2) (3) 

VARIABLES contract health pension 

        

d_<1.5MW 0.123*** 0.0785*** 0.123*** 

  (18.83) (12.42) (18.19) 

d_post -0.0333*** -0.0497*** -0.0167* 

  (-4.026) (-6.185) (-1.953) 

d_<1.5,post -0.0191** 0.00849 -0.0257*** 

  (-2.132) (0.976) (-2.772) 

Education -0.0613*** 0.0221** -0.0385*** 

  (-6.562) (2.443) (-3.999) 

Education^2 0.0231*** 0.0134*** 0.0195*** 

  (21.65) (12.92) (17.69) 

ln(Labor Income) 0.633*** 0.530*** 0.666*** 

  (37.78) (32.61) (38.48) 

Manufacturing 0.111*** 0.0519*** 0.0790*** 

  (26.13) (12.55) (17.94) 

Main City 0.0590*** 0.0414*** 0.0693*** 

  (18.08) (13.06) (20.53) 

Male -0.0434*** -0.0611*** -0.0206*** 

  (-12.77) (-18.54) (-5.873) 

Age 
-

0.00345*** 0.00412*** 
-

0.00105*** 

  (-24.07) (29.62) (-6.955) 

Constant -8.269*** -7.057*** -8.825*** 

  (-36.14) (-31.80) (-37.30) 

       

Observations 79,962 79,964 78,960 

R-squared 0.178 0.137 0.138 

F 1727 1265 1265 

t-statistics in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    
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CONCLUSIONS AND POLICY RECOMMENDATIONS 

 

Results for the age specification suggest that the reduction on payroll taxes generated by the 

2010 reform had a positive impact on the formality rates of workers younger than 28 years old. 

Moreover, the results suggest that, a according to the age model, the decrease of 11.5 percentage 

points in the payroll taxes generated by the reform would have increased by 3 percentage points 

the proportion of workers with written contracts, by 2.2 percentage points the proportion of 

workers contributing to health and by 4.2 percentage points the proportion of workers 

contributing to pension. The results for the wage model suggest similar improvements in the 

formality among those workers with wages below 1.5 minimum wages. In particular the model 

estimated an increase in 3 percentage points in the proportion of workers with written contracts, 

2 percentage points in the proportion of workers with written contracts and 3 percentage points 

in the proportion of workers contributing to pension. 

These potential effects are significant since formality rates in Colombia have been close to 50 

percent during the last decade. Since the reform consisted in a decrease on payroll taxes for those 

groups considered as treatment groups in this study, the results also suggest the existence of a 

negative relationship between payroll taxes and formality rates. However the results for the wage 

specification were mixed and they even presented a positive relationship between payroll taxes 

and the probability of having a formal job. 

Then further research on the relationship on payroll taxes and the probability of formality should 

be evaluated in order to confirm the results obtained in the age specification models. 
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On the other hand, the 2010 reform reduced payroll taxes only for specific groups of workers in 

Colombia, then it reduced the cost of hiring those workers relative to the rest of the Colombian 

workers. Then the results presented in this study reflect the potential improvements in formality 

rates in scenarios of reduction of payroll taxes for specific groups of workers. A general 

reduction may lead to a significantly different result in terms of formalization rates. 

The 2013 reform also represents an important opportunity to evaluate the potential relationship 

between payroll taxes and the proportion of formal worker in Colombia. 

Finally, payroll taxes in Colombia represent a significant part of the government’s revenue and 

are expected to finance part of the social protection programs in Colombia. Then the costs of the 

reduction of government’s income because of these reforms must be evaluated in order to have a 

complete understanding of the potential costs and benefits. The cost of the 2013 reform reflect 

the importance of the payroll taxes for the Colombian tax system. According to the 2014 

Government’s budget, the reduction of 13 percentage points in the payroll taxes represented 

around 3 percent of the total budget for 2014. 
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APPENDIX A DIAGNOSTIC TESTS 

 

Multicollinearity 

Table 11 present the results for the VIF test performed for all the variables considered in the reform 

models. The VIF test doesn’t estimates VIF levels above 4 for the age model, suggesting that there 

is no multicollinearity problems in that may affect the standard errors. The VIF test for the wage 

suggest a similar conclusion since VIF for all the variables are below 5. Only the VIF values for 

the education and its quadratic form are higher than 3. 

Results presented in Table 11 are supported by the correlation matrix presented by Table 12. 

Table 11: Results for the VIF test 

Age model Wage model 

Variable VIF Variable VIF 

d<28 2.02 d<1.5MW 2.62 
d_post 1.98 d_post 6.66 
d_<28,post 3.02 d_<28,post 7.89 
Education 51.62 Education 43.82 
Education^2 52.44 Education^2 43.84 
ln(Labor Income) 1.24 ln(Labor Income) 1.99 
Manufacturing 1.01 Manufacturing 1.01 
Main City 1.01 Main City 1.01 
Male 1.09 Male 1.06 
d<28 2.02 d<1.5MW 2.62 
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Table 12: Correlation Matrix. 

 

Results for the Ramsey RESET test are presented in the Table 13 for the Age and Wage models 

considering the three definitions of formality. For all the models the P-Value of the test implies 

that at a 1% confidence level the hypothesis null stating the existence of an omitted variable can 

be rejected. 

Table 13: Ramsey RESET test results for models considering the Reform period. 

 Age Models Wage Models 

 contract health pension contract health pension 

F 403.87 284.91 426.60 56.29 110.94 26.95 

P-Value 0.00 0.00 0.00 0.00 0.00 0.00 

 

 

Finally, table A4 present the results for the Link test. 
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d<28 1.000

d<1.5MW 0.022 1.000

d_post 0.020 0.259 1.000

d_post,1.5MW 0.017 0.485 0.894 1.000

d_<28,post 0.624 0.144 0.562 0.502 1.000

Education 0.046 -0.098 -0.044 -0.061 0.008 1.000

Education^2 0.046 -0.090 -0.042 -0.058 0.009 0.991 1.000

ln(Labor Income) -0.011 -0.665 0.048 -0.145 0.026 0.127 0.121 1.000

Manufacturing 0.006 0.022 0.006 0.015 0.004 -0.041 -0.030 -0.018 1.000

Main City -0.006 -0.024 -0.010 -0.019 -0.011 0.005 0.008 0.047 0.058 1.000

Male -0.006 -0.007 0.012 0.006 0.006 -0.267 -0.255 -0.011 0.067 -0.002 1.000

Age -0.872 0.089 0.420 0.375 -0.304 -0.064 -0.064 0.036 -0.002 -0.003 0.009 1.000
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Table 14: P-values for link tests for different specifications of the model. 

 Age Models Wage Models 

 contract health pension contract health pension 

_hat 0.00 0.00 0.00 0.00 0.00 0.00 

_hatsq 0.01 0.01 0.19 0.00 0.00 0.20 
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