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This paper studies the evolution of the gender wage gap in Colombia at diffe-
rent points of wage distributions. Using DiNardo, Fortin, and Lemieux’s (1996) 
decomposition, we find that the enormous increase in female workers’ educational 
achievement has helped to reduce the gender gap, mainly at the top of the wage dis-
tribution. However, this effect has been countered by the reduction in the proportion 
of female workers in the public sector and those with indefinite contracts. More-
over, using the Arellano et al. (2017) methodology, we estimate the adjusted gender 
wage gap whilst controlling for sample selection. In both analysed years, our main 
finding was a clear glass-ceiling pattern that was slightly reduced in 2010.
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Abadía Alvarado, L. K., & De la Rica, S. (2020). La evolución de la brecha 
salarial por género en Colombia: 1994 y 2010. Cuadernos de Economía, 39(81), 
857-895.

Este artículo estudia la brecha salarial por género en Colombia en diferentes pun-
tos de la distribución de salarios. Con la descomposición de DiNardo et al. (1996) 
se encuentra que el enorme incremento en el logro educacional de las trabajadoras 
femeninas ha ayudado a reducir la brecha de género, principalmente en la cola alta 
de la distribución. Sin embargo, este efecto ha sido contrarrestado por la reducción 
en la proporción de mujeres en el sector público y en aquellas con contrato indefi-
nido. Además, con la metodología de Arellano et al. (2016) se estima la brecha de 
género ajustada controlando por sesgo de selección. Se encuentra un patrón de techo 
de cristal en ambos años analizados, que se ha reducido ligeramente en el 2010.

Palabras clave: brecha salarial de género; efecto techo de cristal; regresión cuantí-
lica; sesgo de selección.
JEL: J16; J24; J31; J41.

Abadía Alvarado, L. K., & De la Rica, S. (2020). A evolução da brecha salarial 
por gênero na Colômbia: 1994 e 2010. Cuadernos de Economía, 39(81), 857-895.

Este artigo estuda a brecha salarial por gênero na Colômbia em diferentes pon-
tos da distribuição de salários. Com a decomposição de DiNardo et al. (1996), 
percebe-se que o enorme aumento nos objetivos educacionais das trabalhadoras 
femininas ajudou na redução da brecha de gênero, principalmente na alta da dis-
tribuição. Contudo, este efeito tem sido combatido pela redução na proporção de 
mulheres no setor público naquelas com contrato indefinido. Além do mais, com 
a metodologia de Arellano et al. (2016), estima-se uma brecha de gênero ajustada 
controlada por meio de viés de seleção. Percebe-se também um padrão de teto de 
cristal em ambos os anos analisados, com uma ligeira redução em 2010.

Palavras-chave: brecha salarial de gênero; efeito teto de cristal; regressão quan-
til; viés de seleção.
JEL: J16; J24; J31; J41.
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INTRODUCTION
The Colombian labour market has gone through very significant compositional 
changes, and there are important differences between men and women. Between 
1994 and 2010, the most relevant one was the change in workers’ educational 
achievement, which is especially true for women.1 In 1994, the percentage of 
workers with tertiary education was just 11%; however, by 2010 this figure had 
quadrupled. This increase has been more pronounced for female workers: the pro-
portion of tertiary-educated workers was 8 percentage points (pp) higher than 
that of their male counterparts by 2010. Furthermore, at the other end of the  
educational distribution, by 2010 there were barely any workers without primary 
education (the proportion was around 10% in 1994). 

Moreover, female labour force participation has increased by 11 pp, while male 
labour force participation remained roughly constant during the same period. 
Despite the female workers’ huge educational achievement and the increase in 
their labour force participation, on average the observed gender wage gap has 
decreased slightly by one pp. 

Together with changes in the educational level, some job characteristics have also 
experienced an impressive change during this period. To cite the two most relevant 
ones, the number of employees with indefinite contracts fell by half, mainly in the 
private sector. And the proportion of public sector workers also dropped sharply 
from 13% in 1994 to 7% in 2010. 

These changes have undoubtedly affected the distribution of wages. Given that 
these changes, as will be seen later, have not affected men and women equally, 
gender differences in wages are also likely to be affected, and in a different way 
for workers who earn lower, medium and higher wages. 

The aim of this paper is to analyse the evolution of the raw and adjusted gender 
wage gap across the wage distribution and the impact that changes have had on 
education and some labour characteristics. First, we compute the relative impact 
of changes in education, type of employment (public/private) and type of contract 
(indefinite/other type of contract)2 in Colombia on the observed gender wage gaps 
(1994-2010), using a semi-parametric approach following DiNardo et al. (1996) 
(DFL hereafter). Secondly, we analyse the trend in wage differentials by gender 
through computing the adjusted gender wage gap once differences in observed 

1 In this study, we only take into account employees, we discard employers and the self-employed 
individuals, because they have different labor market conditions and wage structures. 

2 Other types of contracts refer to verbal and fixed-term contracts which have different labor con-
ditions to indefinite ones. Unlike fixed-term contracts, indefinite contracts set no limits on their 
duration, and employers must assume indemnity cost when the firm decides to finish it without a 
valid cause. In Colombia, by law, verbal contracts are considered to have the same characteristics 
as indefinite ones, however, in practice this is not fulfilled, and most verbal contracts are informal. 
See Abadía (2014) for more detailed information about the differences of the types of contracts 
and their implications on wages and other labor characteristics. 
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characteristics and possible selection sample bias are controlled for using Arellano 
and Bonhomme’s (2017) methodology . 

This paper is organized as follows: the next section presents a brief summary 
of related empirical literature, and then we describe the data and present some 
descriptive statistics; the methodology and results of the counterfactual exercise 
are presented in section four; the following section presents results of the adjusted 
gender wage gap at the mean and in different quantiles; and, finally, conclusions 
and references are presented in the last two sections. 

PREVIOUS LITERATURE ON GENDER 
WAGE GAP IN COLOMBIA
This section summarises the existing literature regarding empirical works on gen-
der earnings gap in Colombia.

Labour force participation in Latin America increased on average by 6.5 pp from 
the early 1990s to late 2000s, with most of the increase coming from legally mar-
ried women who have low education levels, are less educated than their partners, 
and have children living at home (Elias & Ñopo, 2010). In Colombia, this incre-
ment was huge: 18 pp from 1984 to 2006, explained mainly by changes in the 
population composition through educational attainment (Amador, Bernal, & Peña, 
2013). 

However, despite the increases in female labour force participation, as well as 
women’s important educational achievement in comparison to men, there is still a 
gender wage gap for women in Colombia. Moreover, despite the importance of the 
topic, there are only a few researchers studying this phenomenon in the country, 
and the most updated period analysed was 2006. In general, the evidence is that, 
on average, hourly earnings and wages for men are higher than those for women. 
Most of the previous literature has focused its analysis on measuring and decom-
posing the gender earnings gap. Previous empirical works have concluded that 
most of the observable differences cannot be explained by differences in observed 
measures of human capital or other observable differences in job characteristics. 

One of the first studies that sought to account for gender differences in Colom-
bia was undertaken by Tenjo, Rivero, and Bernat (2002). These authors measure 
the gender wage gap in six Latin-American countries, including Colombia. Using 
the Oaxaca decomposition and correcting for sample selection, they find that 
the unexplained component of the average gender wage gap (the fraction of the  
average wage gap that cannot be explained by differences in human capital and 
observable job characteristics) is positive and significant. In addition, they find 
that the component associated to characteristics is negative, and it decreases  
during analysed period. This reflects women’s tendencies to accumulate human 
capital more quickly than men. The authors relate these findings to the theory of 
statistic discrimination. 

http://es.wikipedia.org/wiki/%C3%91
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Similarly, Hoyos, Ñopo, and Peña (2010) measure the average gender earnings 
gaps from 1994 to 2006 using a non-parametric technique based on a matching-
on-characteristics methodology developed by Ñopo (2008). These authors use 
information from employees, self-employed people and employers. They find that, 
in Colombia, the unexplained gender gap is between 13% and 23% of average  
female earnings after controlling for socio-demographic and job-related charac-
teristics. Moreover, they find evidence that gender earnings gaps have a greater 
effect on more less productive workers and those who have to work under preca- 
rious conditions in the labour market.

Badel and Peña (2010) also decompose the gender wage gap but use the Machado  
Mata (MM) technique3 based on quantile regression for 2006. Therefore, they 
measure the gap not only at mean but also at other points of wage distribution. 
They find evidence of both a glass ceiling effect (a significant gender gap at the 
top of the distribution) and a quicksand floor effect (a significant gender gap at 
the bottom of the distribution) for Colombian women. Moreover, they control for 
self-selection in the labour force and state that it accounts for around 50% of the 
observed gender gap.

The effect of occupational segregation on the wage gap is studied by Isaza (2009). 
Using a version of the Blinder-Oaxaca (BO) (1973) decomposition of the gender 
wage gap that accounts for the explained and unexplained components of workers’  
allocation, he concludes that occupational segregation contributes to decreasing 
the gender wage gap. 

The role of labour supply in the gender wage gap is studied by Angel-Urdinola and 
Wodon (2003). They use weighted OLS regression to estimate the gender wage 
gap, controlling for a set of observable worker characteristics and then regress-
ing the gap against relative labour supply whilst controlling for other variables. 
They conclude that in the presence of gender discrimination and perfect substitu-
tion, the increase in the relative labour supply of women as compared to men has 
helped reduce the gender wage gap in Colombia over time (1979-2000) from 22% 
in 1982 to 12% in 2000. 

On the other hand, Abadía (2005) finds evidence of statistical discrimination in the 
private sector: as firms have limited information about the abilities and producti-
vity of applicants, they have an incentive to use easily observable characteristics 
such as gender, age, race, etc. to discriminate against workers if their characte-
ristics are correlated with workers’ performance. Thus, given that women quit 
the labour market more often than men for family reasons, employers may con-
sider female employees as being uncertain factor when making the decision to hire 

3 The Machado Mata approach allows counterfactual wage distributions to be computed and the 
raw gender wage gap to be decomposed into a component due to price effect (differences in how 
men and women are paid) and a composition effect (differences in characteristics between men 
and women). 

http://es.wikipedia.org/wiki/%C3%91
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them, which finally results in lower wages. This author finds that in 2003 13% of 
the gender wage gap in the private sector is explained by statistical discrimination.

Bernat (2007) computes discrimination curves for 2000, 2003 and 2006, studying  
the incidence, intensity and inequality of discrimination throughout the distribu-
tion of the gender wage gap. This study concludes that the number of women  
discriminated against and the intensity of discrimination have increased and there 
is evidence of a glass ceiling, i.e. women face barriers to promotion to jobs at the 
top of the wage distribution.

This paper seeks to provide an answer to the changes in the raw and adjusted 
gender wage gap in Colombia between 1994 and 2010. A semi-parametric tech-
nique is used to look at the extent to which changes in the educational attainment 
of workers as well as other job characteristics such as type of employment and 
type of contract contribute to explain changes in the observed gender wage gap 
throughout the wage distribution. Further, the adjusted gender wage gap is esti-
mated using Arellano et al.’s (2017) approach in order to analyse changes in the 
gender wage gap—not only at the mean level but also at different quantiles of the 
wage distribution level—whilst controlling for sample selection. 

The presence of gender wage inequalities in a society is not only a moral issue but 
also an economic problem. The fact that women with similar individual and labour 
characteristics receive lower wages than men contributes to increasing poverty and 
social inequality as well as reducing economic growth and generating important 
economic losses (Cuberes & Teigner, 2015; Galor & Weil, 1996; Milli, Huang, 
Hartmann, & Hayes, 2017). Therefore, to measure the wage gap between men and 
women, to identify the most affected population group, to determine its evolution 
in time, and to identify some variables that have contributed to reducing or increas-
ing the gap, it is crucial to support with evidence and motivate the design of poli-
cies aimed at decreasing inequalities present in the labour market. 

DATA AND DESCRIPTIVES
The data are taken from the Colombian Household Survey (second quarters 
of 1994 and 2010) that was carried out by the Colombian National Statistical 
Department (DANE). This survey contains individual information about the size 
and structure of the labour force, living conditions and composition of incomes 
of Colombian households. Second quarter information of household surveys is 
used because, before the year 2000, questions such as the size of firms (in terms 
of number of employees), tenure (number of working-years of the employee in 
the current firm) and other relevant firm variables were only asked in this quar-
ter. It was decided to use 1994 as the initial year to avoid comparisons before and 
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after Law 100, which introduced changes that had an important impact on the 
labour market.4

The sample is restricted to public and private sector employees, and domestic 
workers  between 18 and 65 years old who work between 16 and 84 hours per 
week and live in the ten largest metropolitan areas: Barranquilla, Bucaramanga, 
Bogotá, Manizales, Medellín, Cali, Pasto, Villavicencio, Pereira and Cúcuta; they 
account for 68% of the population according to the 2005 census. Despite the fact 
that employers and self-employed individuals represent an important share of the 
labour market (43.48% in 2010), they are disregarded from this study in order 
to leave a more homogeneous sample of male and female workers in terms of  
hiring conditions and wage structure. Therefore, for public sector employees, we 
only include career public servants, excluding all people with government service 
contracts who are classified as self-employed.5 In addition, the analysed sample 
includes both formal and non-formal workers. 

The top 1 percent of the wage distribution for each year and gender is discarded in 
order to avoid outliers. For each procedure, the corresponding expansion factors 
are used. Wages for 1994 are in constant 2010 prices. 

During the two analysed years that cover this study, 1994 and 2010, Colombia’s 
economy showed important changes related to employment and economic growth. 
In 1994, the rate of economic growth was around 5.8%, and the unemployment 
rate reached 10%. In 1998, Colombia entered into a deep economic crisis that 
reached its lowest point in 1999 (-5%) when the country had a high unemployment 
rate (20%). Since 2001, the unemployment rate has fallen and the economy has 
begun to recover: there was a growth rate of 8% in 2007 and unemployment was 
11%. The effects of the global financial crisis were observed in Colombia in 2009 
when growth fell to 0.8%. However, for 2010, the economic growth and unem-
ployment rate reached rates similar to those in 1994: 4.3% and 11%, respectively.

Table 1 gives personal, job and demographic characteristics by gender during the 
two periods. With respect to gender differences in demographic characteristics, it 
can be observed that, in 2010, both male and female workers are older than in 1994 
(by an average of 2-3 years). In addition, it can be seen that the share of workers 
(both male and female) between 18 and 24 years old has decreased whereas the 
share of older workers (between 45 and 54) has increased.

4 Law 100 of 1993 created the comprehensive social security system, which regulates, among other 
items, all matters related to the system of pensions and health in Colombia.

5 Self-employed individuals are not considered to be salaried workers in Colombia, therefore, by 
law they do not have to fulfill what is established in Article 23 of the Colombian Labor Code such 
as: subordination, working hours, social security payment by employer, vacations, etc.
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Table 1. 
Descriptive Statistics of Female and Male Workers

1994 2010

Women Men Women Men

Average SD Average  SD Average  SD Average SD

Age 32.01 9.46 33.07 10.48 35.25 10.46 35.01 10.82

Tenure 4.60 6.27 5.11 6.90 4.57 6.44 4.59 6.30

Weekly Hours  46.49 10.90 50.41 11.25 47.52 11.65  51.18 10.89

% SD % SD % SD % SD

Age groups

18 to 24 24.82  0.43 24.37 0.43 17.24 0.38 18.21 0.38

25 to 34 39.51 0.49 37.24 0.48 33.95 0.47 35.87 0.48

35 to 44 24.09 0.43 22.46 0.42 26.56 0.44 24.51 0.43

45 to 54 9.41 0.29 11.52 0.32 17.95 0.38 16.08 0.36

55 to 65 2.01 0.14 4.20 0.20   4.18 0.20 5.24 0.22

Children <7 40.01 0.49   45.74 0.50 34.39 0.47 34.65 0.47

Head of Household 17.89 0.38 60.40 0.49 25.85 0.44 59.70 0.49

Education Variables

None or Primary 
Incomplete

9.33 0.29 9.87 0.30   0.58 0.07    0.87 0.09

Primary or Secondary 
Incomplete

38.76 0.48 48.55 0.50 13.59 0.34 14.42 0.35

Secondary or Tertiary 
Incomplete

40.11 0.49 31.50 0.39 41.76 0.49 49.29 0.50

Tertiary 11.80 0.32 10.08 0.30 44.05 0.50 35.37 0.48

Marital Status

Cohabiting 12.04 0.32 21.19 0.40 23.80 0.43 32.06 0.47

Married 26.15  0.44 40.85 0.49 21.71 0.41 27.41 0.45

Widowed, Divorced 
or Separated

18.67 0.38 3.54 0.18 20.50 0.40   7.85 0.27

Never Married 43.13  0.49 34.41 0.47 33.98 0.47 32.66 0.47

(Continued)
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Table 1. 
Descriptive Statistics of Female and Male Workers

1994 2010

Women Men Women Men

Average SD Average  SD Average  SD Average SD

Type of Employment

Private Sector 
Employee  

73.58 0.44 87.64 0.33 78.11 0.41 92.14 0.27

Public Sector 
Employee

14.02 0.34 12.19 0.33   7.28 0.26   7.54 0.26

Domestic Employee        12.39 0.33   0.17 0.04 14.60 0.35   0.31 0.05

Part-time 9.70 0.29 3.50 0.18   9.94 0.29   3.62 0.19

Full-time 68.30 0.46 64.39 0.49 62.91 0.48 59.03 0.49

Overtime 22.00 0.41 32.11 0.47 27.15 0.44 37.34 0.48

Small Firm 37.70 0.48 31.08  0.46 38.16 0.48 28.15 0.45

Indefinite Contract       82.13 0.38 80.99 0.39 46.95 0.50 52.91 0.49

N. Observations 
Unweighted 

7913 10532 7804 8364

N. Observations 
Weighted

1393475 1796303 2034537 2243559

SD = standard deviation
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

The increase in Colombian employees’ educational attainment has been very 
impressive, especially for women. The share of female workers who have a higher 
education quadrupled: it increased from 11% in 1994 to 44% in 2010, whereas the  
increment for male workers was lower, it went from 10% to 35%. Moreover,  
the proportion of workers with less than secondary education dropped dramati-
cally from 48% and 58% in 1994 to around 14% and 15% for women and men 
respectively in 2010.

The family structure of Colombian workers has also undergone major changes. 
Over the 16 years studied, the percentage of married workers decreased, par-
ticularly for men (with a drop of around 14 pp). By contrast, the percentage of 
cohabiting couples has increased by almost 11 pp. The percentage of households 
with children under seven years old has decreased significantly by roughly 9 pp, 
and the difference by gender has disappeared. The proportion of female heads of  
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household has increased, though the proportion of male heads of household is still 
much higher. In 2010, about 60% of men were head of households compared with 
only 26% of women. 

Most workers are private sector employees: participation of workers in this sec-
tor has increased slightly, and, in 2010, the proportions of men and women in the 
private sector were approximately 92% and 78%, respectively. On the other hand, 
the proportions of women and men in the public sector decreased by almost 7 and 
5 pp, respectively: as of 2010, 7.4% of workers were public employees. Domes-
tic employees are still predominantly women: their participation has increased 
slightly, with this type of employment accounting for 7.1% of employees in 2010. 

With regards to working hours, the percentage of women working part-time (less 
than 35 hours per week, which is the standard definition of part-time in Colombia) 
is about 6 pp higher than for men, while the proportion of woman working over-
time (more than 48 hours per week) is 10 pp lower than for men. The proportion 
of women in small firms (with less than 11 employees) is higher than men in both 
periods, and the gender difference is around 10 pp in 2010. 

Hiring conditions for Colombian employees have also undergone significant 
changes, particularly with regard to types of contract. In 1994, around 80% of 
workers had indefinite contracts, but by 2010 this percentage had almost halved. 
The fall was 35 pp for women and 28 pp for men.

Finally, Table 1A reports the distribution of workers across occupations and eco-
nomic sectors in the two years under consideration. The most significant feature 
regarding occupation is the reduction in the proportion of workers in non-agricul-
tural and operator occupations by 7 and 11 pp for women and men, respectively, 
and the increase in service occupations of around 5 and 4 pp for women and men, 
respectively. In terms of economic sectors, a reduction is observed in the number 
of women and men employed in manufacturing (about 7 and 6 percent, respec-
tively), and an increase in employees in the trade, restaurants and hotels sectors, 
mainly among men (5 pp).

Given that the aim of this paper is to analyse changes in the gender wage gap, it 
must be determined what changes occurred in the wage structure over this 16-year 
period. Table 2 presents average hourly wages broken down by different characte-
ristics and the respective raw gender wage gap. The raw gender wage gap is com-
puted as the difference between the average logarithms of hourly wages for male 
and female workers.

As is observed in Table 2, the average real hourly wages of men are higher than 
women in almost all cases, except among non-heads of household, public sector  
employees, big firms and indefinite contract holders for whom the gap is nega-
tive. On average, men earn more than women, and the increase in real wages is 
greater for men (women’s wages increased by 5.4% while men’s rose by 8.09%).  
Workers reach their peak hourly wage when they are between 45 and 54 years old. 
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Table 1A. 
Descriptive Statistics for Female and Male Workers 

1994 2010

Women Men Women Men

% SD % SD % SD % SD

Occupations

Distribution by occupations

Professionals and Technicians 14.01 0.35 10.19 0.30 14.95 0.36 13.85 0.34

Managers and Public Supervisors 1.65 0.13 1.85 0.13  3.19 0.17 3.20 0.17

Administrative Staff 25.99 0.44 13.74 0.34 23.42 0.42 16.10 0.37

Traders and Sellers 13.45 0.34 10.29 0.30 15.39 0.36 10.92 0.31

Service Workers 28.08 0.45 12.34 0.33 33.40 0.47 16.24 0.37

Agricultural and Forestry  
workers

0.58 0.07 1.23 0.11 0.26 0.05 0.83 0.09

Non-agricultural workers and 
operators  

16.25 0.37 50.36 0.50   9.38 0.29 38.86 0.49

Economic Sector

Agriculture and Livestock 0.73 0.08 1.30 0.11 0.67 0.08 1.09 0.10

Mines and Quarries 0.27 0.05 0.53 0.07 0.06 0.02 0.60 0.07

Manufacture Industry 23.45 0.42 29.00 0.45  16.18 0.37 23.35 0.42

Electricity, Gas, Water 0.51 0.07 1.2 0.10 0.37 0.06 1.19 0.10

Construction 1.22 0.11  10.47 0.30 0.57 0.07 9.70 0.29

Trade, Restaurants, Hotels 22.50 0.42  17.20 0.37 24.13 0.43 23.65 0.42

Transport, Communications 2.17 0.14 9.95 0.29 4.65 0.21 9.79 0.29

Financial Establishments and 
Insurance

9.06 0.28 8.52 0.27 12.11 0.32 13.72 0.34

Personal, Social and community 
services

40.06 0.49 21.81 0.41 41.25 0.49 16.91 0.37

Demographic Characteristics

Metropolitan Areas

Medellín 18.70 0.39 18.81 0.39 19.70 0.40 20.12 0.40

Barranquilla 7.26 0.26 8.33 0.28   6.00 0.24   6.63 0.25

(Continued)
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The gender wage gap is huge for workers between 45 and 65 years old, but the gap 
at the ends of the age distribution has decreased.

Real hourly wages of younger workers and tertiary-educated workers have 
decreased, and the drop has been greater for men, but overall average hourly real 
wages for all workers have increased. On average, wages of non-tertiary-educated 
workers are around 35% of those of tertiary-educated workers, which reveals the 
existence of a significant wage premium for higher education. The gender wage 
gap is about 12% for tertiary-educated workers and has remained almost the same 
over time, while for non-tertiary workers it increased from 15% in 1994 to 24% 
in 2010.

On average, heads of households have higher wages than the rest of the house-
hold members. Married workers earn more than non-married ones. The biggest 
gap (around 18%) is found when comparing married with widowed, divorced and  
separated workers, and the second biggest is for cohabiting workers (13%).

Table 1A. 
Descriptive Statistics for Female and Male Workers

1994 2010

Women Men Women Men

% SD % SD % SD % SD

Demographic Characteristics

Metropolitan Areas

Bogotá   43.11 0.49 40.98 0.49 46.92 0.50 44.09 0.47

Manizales 2.17 0.14 2.51 0.35 2.17 0.14   2.27 0.15

Villavicencio 1.23 0.11 1.30 0.11 1.71 0.13   1.87 0.13

Pasto 1.90 0.14 1.68 0.13 1.50 0.12   1.49 0.12

Cúcuta 3.58 0.18 3.77 0.19 2.71 0.16   2.87 0.17

Pereira 3.70 0.18 3.67 0.18 2.85 0.17   3.33 0.18

Bucaramanga  5.80   0.23   5.39 0.22 5.15 0.22   4.75 0.21

Cali 12.55 0.33 13.55 0.34 11.24 0.31 12.58 0.33

N. Observations Unweighted 7913 10532 7804 8364

N. Observations Weighted    1393475 1796303 2034537 2243559

SD = standard deviation
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.
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As reported in Table 2, public employees are the group with the highest wages in 
2010. They also show a bigger gain in purchasing power than private employees. 
Female hourly wages in the public sector are on average more than double those 
in the private sector. In addition, on average, women in the public sector earn more 
than men and the wage gap by gender in this sector in absolute value has increased 
greatly in their favour: from -3% to -23%. Abadía (2005) analyses the presence of 
statistical discrimination in the private and public sectors and concludes that there 
is no evidence of statistical discrimination against women in the public sector in 
2003. She states that the Law of quotas could explain this finding.6 In addition, 
another feature that helps to explain this fact is that around 89% of women work-
ing in public sector have a higher level of education compared to men (of whom 
only 70% have this same level).

Table 2. 
Average Real Hourly Wages and Gender Wage Gap by Characteristics

1994 2010 Gender Wage Gap %

Women  Men Women  Men 1994 2010

Ln Real Hourly wage* 7.991 8.121 8.047 8.169 13.02 12.23

Age groups

18 to 24 7.745 7.869 7.787 7.842 12.49  5.52

25 to 34 8.036 8.113 8.079 8.178   7.65 9.95

35 to 44 8.122 8.285 8.112 8.275 16.39 16.41

45 to 54 8.112 8.309 8.145 8.343 19.70 19.85

55 to 65 8.050 8.269 8.049 8.222 21.82 17.32

Non head of Household 7.973 7.975 8.035 8.028   0.21 -0.68

Head of Household 8.075 8.217 8.084 8.265 14.27 18.18

Education Variables

Non-College 7.863 8.017 7.669 7.908 15.38 23.93

College 8.945 9.050 8.530 8.648 10.45 11.80

Marital Status

Cohabiting 7.849 8.002 7.909 8.041 15.22 13.25

Married 8.257 8.300 8.345 8.443 4.37 9.78

Widowed, Divorced, Separated 7.922 8.126 7.900 8.078 20.32 17.77

Never Married 7.899 7.982 8.043 8.089 8.21 4.58

(Continued)

6 Law 581 of 2000 establishes that 30% of the top positions (i.e. highly qualified and well paid) in 
the public sector in Colombia must be occupied by women.  
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Table 2. 
Average Real Hourly Wages and Gender Wage Gap by Characteristics

1994 2010 Gender Wage Gap %

Women  Men Women  Men 1994 2010

Job Characteristics

Type of Employment

Private Sector Employee  8.041 8.060 8.083 8.115 1.86 3.17

Public Sector Employee 8.611 8.574 9.068 8.854 -3.72 -21.46

Domestic Servants             6.993 7.503 7.346 7.688 50.99 34.20

Part-time 8.431 8.560 8.053 8.212 12.85 15.87

Full-time 8.104 8.211 8.182 8.312 10.64 13.05

Overtime 7.445 7.894 7.734 7.940 44.90 20.58

Small Firm 7.571 7.893 7.578 7.801 32.12   22.29

Big Firms 8.245 8.224 8.338 8.314 -2.06 -2.36

Indefinite Contract       8.016 8.168 8.406 8.388 15.15 -1.77

Other Type of Contract 7.877 7.924 7.730 7.923 4.79 19.38

N. Observations Unweighted 7913 10532 7804 8364

N. Observations Weighted    1393475 1796303 2034537 2243559   

* Wages from 1994 are in 2010 prices. Ln of hourly wages at current 1994 prices are 6.529 
and 6.559 for woman and men, respectively.
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

The gap between male and female domestic employees has decreased, but the 
greatest gap is still found among these workers (34% in 2010). Hourly real 
wages of part-time employees have decreased: on average, full-time and overtime  
workers have lower hourly wages than part time workers in both periods. More-
over, the wage gap observed between men and women working overtime hours 
more than halved from 45% in 1994 to 21% in 2010. 

There is a significant wage premium for working in big firms and having indefi-
nite contracts. In 2010, the wages of female and male employees in small firms are 
about 44% and 54%, respectively, of those of employees working in big firms. The 
gender gap for workers with other types of contracts, including verbal and fixed-
term contracts, increased greatly from 5% to around 19%, while the gap between 
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employees with indefinite contracts almost disappeared, shifting from about 15% 
to -2% in 2010. 

Figure 1. 
Raw Gender Wage Gap 1994 - 2010
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Source: Author’s own elaboration using data from Colombian Household surveys 
from 1994 and 2010.

The raw gender wage gap is plotted in Figure 1. On average, the gap has slightly 
decreased over the last 16 years from 13.02% to 12.23% in 2010. However, impor-
tant differences arise in different parts of the wage distribution. In particular, for 
both years, a non-monotonic trend is observed in the raw gender wage gap: it is 
very broad at the bottom of the distribution (54% and 44% at the 5th percentile in 
1994 and 2010, respectively), decreases in the middle and then increases slightly 
at the 99th percentile (to 10% and 22%, respectively). 

THE EFFECT OF EDUCATION, PUBLIC SECTOR  
EMPLOYMENT AND THE TYPE OF CONTRACT  
ON THE GENDER WAGE GAP
In this section, we quantify how the observed changes in workers’ educational 
level, in terms of the type of employment (public/private) and the type of contract 
(indefinite/other type), have changed the observed gender wage gap. We focus 
on the analysis of these three characteristics because of their relevance for wage 
determination since they have experimented huge changes during the analysed 
period and they have affected men and women differently. 
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The aim of this section is to compute what the distribution of wages would have 
been in 2010 had the educational attainment, the proportion of public-sector  
workers and the proportion of indefinite contracts remained at 1994 levels. The 
counterfactual distribution is computed separately for each of the three characte-
ristics and simultaneously when the three characteristics are fixed at 1994 levels. 
This reveals the extent to which the gender wage gap has been affected by changes 
observed in each of the three characteristics and by all three of them together.  

More specifically, the questions to be addressed are the following: 

(i) What would the distribution of the gender wage gap in 2010 have been 
if education had remained at its 1994 level? 

(ii) What would the distribution of the gender wage gap in 2010 have been if 
the distribution of workers in the public sector had remained at its 1994 
level? 

(iii) What would the distribution of the gender wage gap in 2010 have been 
if the proportion of workers with indefinite contracts had remained at its 
1994 level?

The methodology used to compute the counterfactual distributions is described first, 
and then the results are presented. Answering those questions is relevant because it 
may help to predict future trends in terms of gender wage gap in Colombia.

Methodology 
The counterfactual density of the gender wage gap in 2010 is computed using 
the methodology developed by DiNardo, Fortin, and Lemieux (DFL) (1996). This 
enables the weighted kernel density that would have prevailed if any characteris-
tic of interest—in our case education level, type of contract and type of employ-
ment—had been calculated at its 1994 level. 

In this case, the DFL approach entails estimating the conditional probability of a 
worker at a point of time with given characteristics having tertiary education (or 
working in the public or private sector or having a particular type of contract). 
The probabilities estimated are used to compute a reweighting function, which  
up-weights workers in 2010 who are underrepresented and vice versa in order to 
represent the distribution of any characteristic of interest for the 1994 sample.

For each worker, there is a vector represented by (w, x, t), where w is the wage, x is 
a vector of personal and job characteristics, including a dummy y, the variable of 
interest, and t the date, which is the year 1994 or 2010. 

So, for example, if the objective is to analyse the contribution of changes in  
workers’ education levels in terms of the wage distribution, y is a dummy that has 
a value of one for tertiary-educated workers and zero otherwise.7 

7 For the type of contract y is equal to one for empleoyees with indefinite contracts and zero otherwi-
se; for the type of employment y takes value one for workers in the public sector and zero otherwise.
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The density of wages in 2010 is: f w t t tw x y x; , , /= = =( )2010 2010 2010  

= = = =∫∫ f w y x t dF y x t dF x tw y x x( / , , ) ( / , ) ( / )/2010 2010 2010  (1)

Following the DFL approach, the counterfactual density of wages in 2010, if y had 
remained at its 1994 level, can be expressed as the distribution of wages in 2010 
with the weights adjusted, i.e.: 

 f w t t tw x y x( ; , , )/= = =2010 2010 1994  

 = = = =∫∫ f w y x t dF y x t dF x tw y x x( / , , ) ( / , ) ( / )/2010 1994 2010  (2)

 = = = =∫∫ f w y x t y x dF y x t dF x tw y x y x x( / , , ) ( , ) ( / , ) ( / )/ /2010 2010 2010g  

Where the reweighting function is defined as:
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As y is a dummy variable that takes the values one and zero, the reweighting func-
tion is:
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The conditional probability dF y x t ty x( / , )/= =1  is estimated using a probit 
model. x is a set of covariates that vary depending on the objective variable to be 
predicted. In general, it consists of dummies for gender, education, tenure, age, 
age squared, region, economic activity, occupations, size of the firm and full-time 
work; and an indicator for type of employment. Gender is usually interacted with 
education variables and tenure.

The weighted kernel density introduced by DFL is used:

  (5)

where K is the kernel,8 h the bandwidth and 
i
 the sample weight normalized to 

sum one.9

8 A Gaussian function is used. 
9 The choice of bandwidth is crucial when estimating the kernel density. When h is larger than the 

optimal value, the estimated density is oversmoothed, and, when h is smaller than the optimal 
value, it is less smooth. This paper uses the “rule-of-thumb” method developed by Silverman 
(1986) to compute the bandwidth.
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The counterfactual density is estimated using θ γ θi y x i= /  as weights, which is the 
reweighting function times the sample weights.

Up to now, the description has covered how to obtain the reweighting function 
when only one variable changes. This methodology can, however, also be used 
to analyse the effect of changes in more than one variable at the same time. In  
particular, it would be interesting to compute the counterfactual gender wage gap 
that would have prevailed if the level of education, the proportion of indefinite 
contracts and the proportion of public-sector workers had remained at 1994 levels 
but with the 2010 wages structure. In this case, the reweighting function is defined 
as the product of the three new weights (computed separately using the predict- 
ed probabilities in equation 1) times the sample weights normalized to add up  
to one. 

DFL methodology has not been used in Colombia to analyse the gender wage gap. 
This technique has some advantages over other decomposition methods: 1) it is 
easy to compute, 2) it can be extended to other distributional statistics other than 
the mean (unlike BO, 1973); 3) it does not impose any parametric assumption to 
the distribution function (unlike MM, 2005), 4) it does not have the problem of 
dimensionality (unlike Ñopo, 2008). However, similar to the majority of decom-
position methodologies, DFL has the limitation that it does not take into account 
general equilibrium effects.10

The Effect of Changes in Education on the Gender Wage Gap
The increase in Colombian workers’ educational achievements of over the 16-year 
period studied is remarkable. The proportion of workers with tertiary educa-
tion increased by around 32 pp for women and 25 for men. This section deter-
mines what the counterfactual gender wage gap would be in 2010 if the education  
levels of men and women had remained at their 1994 levels. Given that the change 
in men and women’s educational attainment has not been of the same magnitude, 
this change can be expected to have an impact on the trend in the gender wage gap.  

Table 3 presents mean hourly wages and by percentiles. Tertiary-educated workers 
earn more than those without tertiary-education. In real terms, hourly wages have 
decreased for both tertiary and non- tertiary-educated workers, but especially for 
the former. Average wages for women with tertiary educations are down by about 
28%, with the biggest falls in the 50th and 75th percentiles (41% and 31%, respec-
tively). The loss of purchasing power for women without a tertiary education is 
around 26%, with the biggest decrease taking place at the top end of the distribu-
tion. Moreover, the fall in wages for men with tertiary educations is, on average, 
26%, and the biggest drop at the top of the wage distribution can also be found 
here. The hourly wages of non- tertiary-educated men are down on average by 

10 See more details about advantages and limitations of decomposition methods in Fortin, Lemieux, 
and Firpo (2010).
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around 16%, and, once again, workers at the top of the distribution are the most 
affected.

Table 3. 
Average and Percentile Real Hourly Wage by Education and Gender

1994 2010

Women Men Women Men

Tertiary NT Tertiary NT Tertiary NT College NT

Average 8873.51 3271.33 10166.21 3601.46 6385.42 2411.99 7502.77 3023.67

Percentiles %

5 2941.18 792.32 3011.21 1421.85 2005.45 778.82 2301.05 1390.74

10 3601.44 1176.47 3781.52 1728.69 2506.81 1101.47 2506.81 1699.23

25 5252.11 1980.79 5882.36 2100.84 3008.18 1735.65 3212.62 2336.45

50 7923.18 2488.24 8823.54 2750.19 4672.90 2506.81 5155.76 2596.05

75 11812.74 3781.52 12605.06 4201.68 7788.16 2803.74 9735.20 3407.32

90 15882.37 6050.43 18907.58 6302.53 13629.28 3504.67 15771.03 4672.90

95 18334.63 7815.13 22689.10 8193.28 17036.60 4380.84 20768.43 5841.12

NT= non-tertiary education
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

Table 4 shows the raw and counterfactual gender wage gaps at the mean and at 
different percentiles for 1994 and 2010. The first and second columns show the 
observed wage gap by gender, and the third column presents the counterfactual 
wage gap, i.e. the wage gap that would have existed in 2010 if education had 
remained at its 1994 level and workers had been paid according to the wage sched-
ule observed in 2010. It is computed using the DFL reweighting technique that 
was explained in the previous section.

It is interesting to observe that the increase in educational attainment has helped 
reduce the average gender wage gap, i.e. if the wage structure and the observable 
characteristics was that of 2010 but the distribution of tertiary-educated workers 
was that of 1994, the average raw wage gap would be 4 pp higher. 

In addition, a look at the percentiles reveals that the increase in education has 
changed the distribution of workers’ wages, especially in the middle and at the top 
of the distribution. It has contributed to a drop-in wages in the middle of the distri-
bution and increased the number of workers with higher wages. This latter impact 
is lower for men than for women. The greatest impact is observed at the 75th and 
90th percentiles, with reductions of about 14 and 10 pp. This is consistent with the 
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fact that the increase in women with a tertiary education is much greater than that 
of men in 2010. An interesting finding is that no effect is observed at the 95th per-
centile of the wage distribution.

Table 4. 
Average and Percentile Raw Gender Wage Gap
Contribution of Education

1994 2010 2010

Actual Actual Counterfactual*

Average 13.02 12.23 16.65  

Percentiles %

5 53.90 44.18 46.03

10 35.53 32.85 35.22

25 2.22 11.91 17.05

50 13.35   9.53 11.87

75 5.66   4.50 18.06

90 4.08   5.41 15.42

95 1.05 10.23 10.95
* DiNardo, Fortin, Lemieux approach (1996)
Source: Author’s own elaboration using data from Colombian Household surveys from1994 
and 2010.

A clear illustration of these changes is represented in Figure 2, which shows the 
Kernel estimation of the actual and counterfactual densities of wages by gender. 
In this figure, the impact of education is clearly observed, and it shows the exact 
points of the wage distribution where the main effects of the changes in education 
have taken place.  

The Effect of Changes in Job Characteristics  
on the Gender Wage Gap
This section isolates, first, the effect of observed changes on the proportion of 
workers employed in the public sector. And, second, it shows changes that the com-
position of workers with indefinite contracts has had on the gender wage gap. Both 
characteristics have undergone remarkable changes over the years considered.

Changes in Public Sector Employment

The number of public-sector employees almost halved between 1994 and 2010; 
there was a decrease from 14% (women) and 12% (men) to 7% (both).11 

11 During 1997-2010, the Colombian government enacted   a number of legal reforms directly related 
to the reduction of the size of the public sector. In particular, Law 720 (2002) led to a merger of 
some ministries and public institutions closely related with the executive branch, which entailed 
the elimination of many jobs in this sector.
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Table 5 contains a breakdown by gender of the average hourly wages for the mean 
and at different percentiles of public- and private-sector employees. On average, 
female and male public-sector employees earn more than private-sector workers. 
Hourly wages of employees in both sectors have increased although the increase 
is greater for public-sector workers, especially for women. In 1994, the average 
hourly wages of male public-sector employees were slightly higher than those 
of women; however, in 2010 this situation was reversed: female public-sector 
employees earned more than men for the mean and at all percentiles, except 95%.

In 1994, women working in the public sector earned 84% more than women in 
the private sector. This gap increased to 167% in 2010. At the mean, the increase  
in wages of female public-sector employees is around 52%, and the largest gains in  
purchasing power are observed from the 50th percentile onwards. For men, the 
increase in purchasing power for public sector workers is about 34% at the mean 
and is accounted for mainly by the top end of the wage distribution. 

Table 6 shows the actual and counterfactual gender wage gaps at the mean and at 
some percentiles. The first and second columns show the observed gender wage 
gap. The third column presents the counterfactual distribution, i.e. the gender 

Figure 2. 
The Effect of Changes in Education on Wage Distributions by Gender
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wage gap that would have existed if the distribution of workers in the public sec-
tor had remained at its 1994 level.

It can be clearly observed in Figure 3 that the reduction in the number of workers 
in the public sector has changed the wage distribution of women more than that 
of men, mainly at the top end of the distribution. Comparing the actual and coun-
terfactual distributions for women, it can be seen that the former contains more 
women at the low end of the wage distribution, whereas the proportion of women 
earning higher wages is lower. Therefore, the reduction of workers in the public 
sector has contributed to the increase in the gender wage gap and the biggest effect 
is observed from the 25th percentile onwards. 

It is also interesting to highlight that at the 70th and 90th percentiles the gender 
wage gap would have been negative. 

Given that by 2010 women in the public sector earned more than their male coun-
terparts at the mean and at almost all percentiles of the wage distribution, the 
reduction in the share of public sector workers has helped to increase the gap, 
especially for workers at the top of the wage distribution.

Table 5. 
Average and Percentile Real Hourly Wage by Type of Employment and Gender

1994 2010

Women Men Women Men

Public Private Public Private Public Private Public Private

Average 6495.80 3514.08 6621.08 3935.56 9904.86 3707.42 8878.82 4259.52

Percentiles %

5 2280.91 770.31 2058.82 1440.58 3504.67 973.52 2190.42 1557.63

10 2577.03 1152.46 2488.24 1728.69 4380.84 1362.93 3112.48 1940.76

25 3781.52 1974.79 3504.20 2100.84 5841.12 2124.04 4672.90 2503.34

50 5252.11 2488.24 5042.02 2773.11 8956.39 2628.50 7009.34 2920.56

75 8067.23 3988.80 403.37 4201.68 13434.58 3894.08 11682.24 4283.49

90 12100.85 6722.69 12605.06 7352.95 17523.36  7080.14 16822.43  7995.85

95 14705.90 10084.04 17647.08 10084.04 19210.80 10384.21 23895.50 12169.00

Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.
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Table 6. 
Average and Percentile Raw Gender Wage Gap Contribution of Job Characteristics

1994 2010 2010 2010

Actual Actual Counterfactual* Counterfactual*

Public Sector Indefinite Contract

Average 13.02 12.23 -0.31 5.47

Percentiles %

5 53.90 44.18 28.77 18.27

10 35.53 32.85 17.87 8.70

25 2.22 11.91 1.15 0.00

50 13.35   9.53 -0.97 6.45

75 5.66   4.50 -18.23 0.00

90 4.08   5.41 -15.70 0.00

95 1.05 10.23 -3.92 4.26

* DiNardo, Fortin, and Lemieux approach (1996)
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

Figure 3. 
The effect of Changes in Public Employment on Wage Distributions by Gender
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Changes in the Type of Contract

The next characteristic examined is the change in the proportion of workers with 
indefinite and other types of contracts, including verbal and fixed-term contracts. 
As mentioned above, the proportion of workers with permanent contracts has 
decreased remarkably in this 16-year period. In 1994, 82% of women and 81% of 
men had indefinite contracts, whereas, in 2010, the proportion was just 47% and 
53%, respectively. The relaxation of the laws allowing companies to hire tempo-
rally (Law 50 of 1990) as well as the possibility of indefinitely renewed fixed-term 
contracts could have contributed to a significant decrease of indefinite contracts 
(Abadía, 2014).12

Table 7 presents hourly wages at the mean and at different percentiles for women 
and men by types of contract. On average, workers with indefinite contracts earn 
more, and the difference seems to be quite stable in both years. 

Table 7. 
Average and Percentile Real Hourly Wage by Type of Contract and Gender

1994 2010

Women Men Women Men

Indefinite Other Indefinite Other Indefinite Other Indefinite Other

Average 4067.98 3308.11  4469.07 3384.65 5686.79 2808.10 5686.42 3396.27

Percentiles %

5 840.34 1008.40 1508.79 1322.98 2148.70 778.82 2005.45 1168.22

10 1260.50 1382.35 1830.07 1620.65 2506.81 1062.02 2406.54 1557.63

25 2058.82 2016.81 2218.49 2058.82 2531.15 1671.21 2641.20 2187.76

50 2750.19          2420.17 3151.26 2493.00 3748.05 2471.24 3650.70 2531.15

75 5000.00    3596.64 5042.02 3662.48 6939.25 3008.18 6425.23 407.32

90 8403.37           5729.57 8613.45 5762.31 12383.18 4867.60 11682.24 5310.11

95 12100.85 9075.64 12605.05 8403.37 16355.14 6892.52 16688.92 8401.87

Source: Author’s own elaboration using data from Colombian Household surveys from1994 
and 2010.

The hourly wages of women and men with indefinite contracts have increased over 
time by an on average of 40% and 27%, respectively. The biggest increases are 
observed at the low end of the wage distribution. This contrasts with male workers, 

12 Reforms were implemented in previous years to this study, including Laws 50 1990, which allows 
workers to be hired with a fixed-term contract for a period less than one year to perform casual, 
accidental or temporary tasks. 
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whose wages have increased over this period by a very similar amount throughout 
the wage distribution. However, the wages of female workers without indefinite 
contracts have, on average, decreased.

The last column in Table 6 shows the counterfactual gender gap, i.e. it includes 
the distribution of workers with indefinite contracts at its 1994 level and the wage 
structure as of 2010: on average, the observed gender wage gap would have been 
around 7 pp lower. Important changes are observed at the bottom of the distribu-
tion, i.e. for the 5th, 10th and 25th percentiles. A smaller contribution is observed in 
the 75th, 90th and 95th percentiles. 

Figure 4 shows that the reduction in the number of workers with indefinite con-
tracts contributes to an increase in the number of workers earning lower wages, the 
effect being greater for women. Moreover, it helps increase the number of women 
at the mean of the distribution. 

Figure 4. 
The Effect of Changes in Type of Contract in Wage Distribution by Gender
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Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

Therefore, the reduction in indefinite contracts observed between 1994 and 2010 
increases the gender wage gap, especially for those at the low end of the wage 
distribution. 
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So far, this analysis has covered the separate effects of education, type of employ-
ment and type of contract have had on the gender wage gap. However, given that 
these three changes have occurred simultaneously during the period of reference, 
it would be interesting to learn to what extent the three together have changed the 
female and male wage distributions, and, hence, the gender wage gap. It is noted 
in the previous section that the increase in educational attainment helps to reduce 
the gender wage gap while the change in the proportion of public sector jobs and 
the reduction in indefinite contracts produces the opposite effect. Furthermore, the 
main contribution of changes in education and in public-sector jobs is observed at 
the top end of the wage distribution whereas the change in type of contracts mainly 
affects the bottom end. Depending on which of them dominates, the counterfactual 
gender wage gap may be higher or lower than the actual gap. 

The first two columns of Table 8 show the actual wage gaps in 1994 and 2010. The 
third column presents the counterfactual wage gap that would exist if the figures 
for educational attainment, type of employment and type of contract remained at 
their 1994 levels.  

Table 8. 
Average and Percentile Raw Gender Wage Gap
Contribution of Education, Type of Employment and Type of Contract

1994 2010 2010

Actual Actual Counterfactual*

Average 13.02 12.23 -8.00

Percentiles %

5 53.90 44.18 5.88

10 35.53 32.85 13.50

25 2.22 11.91 0.00

50 13.35 9.53 -15.42

75 5.66 4.50 -33.31

90 4.08 5.41 12.78

95 1.05 10.23 7.70

* DiNardo, Fortin, and Lemieux approach (1996)
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

The results indicate that, on average, the counterfactual gender wage gap would 
have been negative. This is because the reduction in public-sector jobs and the 
reduction in indefinite contracts reduce average female wages more than those 
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of their male counterparts as they affect women more than men. Figure 5 shows 
the actual distribution of female wages. It can be seen that there is a higher pro-
portion of women at the bottom than in the counterfactual distribution. For men, 
the effects are clearly smaller and are mainly observed in the middle of the wage  
distribution. 

In sum, taken together, the three changes have increased the gender wage gap—the 
positive effect education has had with regards to reducing the gap is exceeded by 
the negative effect of other changes in job characteristics, such as the proportion of 
public-sector employment and the proportion of indefinite contracts. 

Figure 5. 
The Effect of Changes in Education, Type of Employment and Type of Contract in 
Wage Distribution by Gender
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Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

THE ADJUSTED GENDER WAGE GAP 
The gender wage gaps described in the previous section are raw and counterfactual 
gaps—they were computed without taking into account the whole set of differences  
in observable personal and job characteristics of workers. In this section, we esti-
mate the adjusted gender gap by comparing hourly wages of male and female 
workers whose observed characteristics are similar. This allows us to learn to what 
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extent the previous observed raw gender gaps arise as a result of heterogeneity in 
observed characteristics such as age, education or other job characteristics.   

The adjusted gender wage gap is estimated using parametric techniques to 
regress the logarithm of hourly wages at the mean (using the OLS model) and at  
different quantiles (using Koenker & Bassett, 1978) while controlling for observ-
able characteristics. In addition, we use the Heckman two-step and Arellano et al. 
(2016) methodologies to estimate the gender wage gap at the mean and at differ-
ent points of distribution, respectively. We take into account the potential selection 
of the sample of female and male employees. The Heckman approach involves 
two steps: in the first, the decision to work is regressed (using a probit model) on 
the standard determinants for working, and then the main equation is estimated 
including the selection variable as the regressor (inverse mills ratio) as well as the 
rest of controls. Furthermore, the Arellano et al. (2016) methodology consists in 
estimating through rotated quantile regression first the propensity score, second 
the degree of selection (copula parameter), and, third, the quantile estimates.13

Evidence of the Adjusted Wage Gap
Table 9 presents OLS and quantile wage regressions for 1994 and 2010, respec-
tively. Column 1 shows the results of the OLS regression and columns 2-8 show 
those of the 5th, 10th, 25th, 50th, 75th, 90th, and 95th quantiles.

Table 9. 
OLS and Quantile Regression 1994 and 2010

1994

 Average =5 =10 =25 =50 =75 =90 =95

Woman -0.085*** -0.058*** -0.067*** -0.083*** -0.091*** -0.123*** -0.155*** -0.163***

(0.011) (0.017) (0.013) (0.010) (0.010) (0.013) (0.016) (0.024)

Age 0.025*** 0.028*** 0.025*** 0.025*** 0.027*** 0.023*** 0.024*** 0.029***

(0.003) (0.004) (0.004) (0.003) (0.003) (0.003) (0.004) (0.006)

Age2 -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Secondary 0.281*** 0.232*** 0.213*** 0.232*** 0.250*** 0.299*** 0.332*** 0.369***

(Continued)

13 The Arellano et al. (2016) methodology estimates the degree of sample selection, taking into  
account the non-linearity of the quantile curves on the selected sample, which are present gene-
rally in quantile models. We use the code developed by Koenker (2017) in R software to estimate 
the gender wage gap with the Arellano et al. (2016) methodology.
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Table 9. 
OLS and Quantile Regression 1994 and 2010

(0.011) (0.017) (0.014) (0.010) (0.010) (0.014) (0.017) (0.025)

Tertiary 0.676*** 0.538*** 0.532*** 0.624*** 0.654*** 0.720*** 0.712*** 0.699***

(0.023) (0.037) (0.028) (0.020) (0.020) (0.026) (0.033) (0.050)

Tenure 0.011*** 0.006*** 0.008*** 0.011*** 0.012*** 0.012*** 0.010*** 0.010***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002)

Married 0.088*** 0.098*** 0.086*** 0.079*** 0.083*** 0.083*** 0.082*** 0.086***

(0.010) (0.015) (0.012) (0.009) (0.009) (0.012) (0.015) (0.022)

Head of 
Household

0.069*** 0.073*** 0.082*** 0.065*** 0.069*** 0.084*** 0.077*** 0.061**

(0.011) (0.018) (0.014) (0.010) (0.010) (0.014) (0.017) (0.026)

Small firm -0.202*** -0.305*** -0.270*** -0.236*** -0.202*** -0.179*** -0.163*** -0.180***

(0.010) (0.014) (0.012) (0.009) (0.009) (0.012) (0.015) (0.022)

Private  
Sector

0.035** 0.074*** 0.070*** 0.087*** -0.002 -0.046** -0.009 0.020

(0.015) (0.022) (0.017) (0.013) (0.014) (0.019) (0.022) (0.034)

Indefinite 
Contract

0.041*** 0.054*** 0.027* 0.034*** 0.036*** 0.039*** 0.022 0.010

(0.012) (0.018) (0.014) (0.011) (0.011) (0.014) (0.017) (0.025)

Constant 7.171*** 6.650*** 6.786*** 6.927*** 7.146*** 7.465*** 7.666*** 7.771***

(0.056) (0.089) (0.070) (0.051) (0.051) (0.069) (0.083) (0.126)

Observations 18.445 18.445 18.445 18.445 18.445 18.445 18.445 18.445

R-squared 0.482 0.351 0.323 0.259 0.294 0.324 0.324 0.306

2010

 Average =5 =10 =25 =50 =75 =90 =95

Woman -0.094*** -0.042** -0.066*** -0.090*** -0.104*** -0.109*** -0.136*** -0.186***

(0.013) (0.019) (0.013) (0.009) (0.008) (0.010) (0.015) (0.020)

Age 0.031*** 0.022*** 0.024*** 0.021*** 0.017*** 0.018*** 0.020*** 0.021***

(0.004) (0.005) (0.004) (0.002) (0.002) (0.003) (0.004) (0.005)

Age2 -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

(Continued)
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Table 9. 
OLS and Quantile Regression 1994 and 2010

Secondary 0.137*** 0.127*** 0.166*** 0.147*** 0.151*** 0.156*** 0.161*** 0.190***

(0.016) (0.025) (0.018) (0.012) (0.010) (0.013) (0.019) (0.025)

Tertiary 0.504*** 0.394*** 0.405*** 0.398*** 0.439*** 0.536*** 0.655*** 0.760***

(0.022) (0.032) (0.022) (0.015) (0.013) (0.016) (0.023) (0.030)

Tenure 0.014*** 0.013*** 0.013*** 0.015*** 0.016*** 0.017*** 0.015*** 0.014***

(0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Married 0.053*** 0.046*** 0.048*** 0.043*** 0.053*** 0.054*** 0.068*** 0.082***

(0.012) (0.017) (0.012) (0.008) (0.007) (0.009) (0.013) (0.017)

Head of 
Household

0.072*** 0.062*** 0.074*** 0.046*** 0.050*** 0.072*** 0.096*** 0.092***

(0.012) (0.018) (0.013) (0.009) (0.007) (0.010) (0.014) (0.018)

Small firm -0.223*** -0.558*** -0.394*** -0.299*** -0.227*** -0.189*** -0.184*** -0.163***

(0.013) (0.018) (0.013) (0.009) (0.008) (0.011) (0.016) (0.020)

Private Sec-
tor

-0.066*** 0.005 -0.009 -0.013 -0.050*** -0.092*** -0.112*** -0.086***

(0.023) (0.029) (0.020) (0.014) (0.012) (0.016) (0.024) (0.032)

Indefinite 
Contract

0.171*** 0.282*** 0.212*** 0.165*** 0.132*** 0.127*** 0.162*** 0.167***

(0.012) (0.016) (0.012) (0.009) (0.008) (0.010) (0.014) (0.018)

Constant 6.978*** 6.605*** 6.705*** 6.979*** 7.267*** 7.430*** 7.554*** 7.587***

(0.071) (0.106) (0.074) (0.051) (0.042) (0.054) (0.078) (0.104)

Observations 16.165 16.165 16.165 16.165 16.165 16.165 16.165 16.165

R-squared 0.559 0.337 0.337 0.313 0.336 0.428 0.464 0.453

Dependent variable: Ln. real hourly wage. Robust standard errors in parentheses. ***, ** 
and * represent significance at 99, 95 and 90%, respectively. Nine dummies for region, 
seven for economic sector and twelve dummies for occupations are included. Control 
group: workers with less than secondary education who are domestic employees or work in 
the public sector in firms with more than 11 employees, widowed, divorced, separated or 
never married, non-heads of household and with contracts other than indefinite contracts. 
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

The logarithms of real hourly wages are regressed against a set of covariates, which 
include a gender dummy to capture the adjusted gender wage gap—the gender gap 
after controlling for a set of observed characteristics. The controls included are 
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age, age squared, two dummies for education (secondary and tertiary), tenure in 
current job, a dummy for marital status, head of household status, firm size, type 
of employment (private sector) and type of contract (indefinite contract). Controls 
for region, economic sector and occupation are also applied. 

Consider first the results from the wage estimation for 1994. An issue to highlight 
is that, in all estimations, the gender indicator—the adjusted wage gap—is nega-
tive and statistically significant. Figure 6 shows the trend in the adjusted gender 
wage gap. For 1994, the adjusted gender wage gap is, on average, 8.5% and mono-
tonically increases throughout the wage distributions: it is 5.8% at 5th quantile and 
16.3% at the 95th quantile. This result shows the so-called ceiling pattern, which 
was first introduced by Albrecht, Björklund, and Vroman (2003) to refer to the fact 
that, in Sweden, women’s wages fall further behind men’s wages at the top of the 
distribution than in the middle or at the bottom. Our result is similar, although of a 
smaller magnitude, to their findings. 

Figure 6. 
Adjusted Gender Wage Gap 1994 and 2010
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Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

The second panel of Table 9 shows the results of estimations for 2010. The adjusted 
gender wage gap is, on average, 9.4% at the mean and around 4.2% and 18.6% 
at 5th and 95th percentiles, respectively. There is also evidence of a glass ceiling 
effect for this year: comparing similar men and women, the gender wage gap is 
greater at the top of the distribution than at the middle or at the bottom. 

At the mean, the adjusted gender wage gap slightly increased from 8.5% in 1994 to 
9.4% in 2010, which represents 65.13% and 76.70% of the observed gender wage  
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gaps, respectively. An important difference with respect to the raw gender  
wage gap computed in the previous section now emerges: the trend in the adjusted 
gap across the wage distribution monotonically increased in both years, there is a 
glass ceiling pattern and the raw gap which previously observed lower wages disap-
peared (see Figure 1). Therefore, the adjusted wage gap between men and women 
at the lower end of the distribution is small, but the gap monotonically increases.

Controlling for Sample Selection
Female labour force participation in Colombia increased by around 11 pp between 
1994 and 2010 while male labour force participation remained roughly constant 
during the same period. This significant increase in female labour force parti-
cipation may result in a change in the determinants of female selection into the 
labour market between the two periods under consideration. Given that this study  
compares female wages in the two periods to look at the gender wage gap, it is 
necessary to take into account the potential differences in the selection processes 
for women and men when they enter the labour market. Failure to account for this 
might bias the adjusted wage gap: as we found in the previous section.

Table 10. 
Quantile Regression Controlling for Selectivity in 1994 and 2010

1994

Average =5 =10 =25 =50 =75 =90 =95

Woman -0.146*** -0.122*** -0.117*** -0.126*** -0.128*** -0.157*** -0.204*** -0.229***

(0.013) (0.014) (0.012) (0.009) (0.009) (0.012) (0.015) (0.019)

Age 0.027*** 0.026*** 0.025*** 0.025*** 0.026*** 0.022*** 0.023*** 0.026***

(0.002) (0.004) (0.004) (0.003) (0.002) (0.003) (0.004) (0.004)

Age2 -0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Secondary 0.299*** 0.277*** 0.244*** 0.242*** 0.258*** 0.308*** 0.343*** 0.369***

(0.010) (0.013) (0.012) (0.009) (0.009) (0.012) (0.018) (0.023)

Tertiary 0.718*** 0.613*** 0.609*** 0.677*** 0.708*** 0.763*** 0.778*** 0.771***

(0.021) (0.035) (0.029) (0.021) (0.020) (0.026) (0.022) (0.033)

Tenure 0.011*** 0.007*** 0.007*** 0.010*** 0.012*** 0.013*** 0.012*** 0.011***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Married 0.086*** 0.099*** 0.073*** 0.074*** 0.077*** 0.080*** 0.079*** 0.078***

(Continued)
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(0.009) (0.013) (0.011) (0.009) (0.009) (0.013) (0.015) (0.018)

Head of 
Household

0.120*** 0.146*** 0.148*** 0.123*** 0.122*** 0.144*** 0.138*** 0.112***

(0.015) (0.014) (0.012) (0.010) (0.009) (0.012) (0.017) (0.021)

Small Firm -0.238*** -0.301*** -0.285*** -0.236*** -0.201*** -0.217*** -0.192*** -0.187***

(0.008) (0.012) (0.012) (0.009) (0.008) (0.011) (0.015) (0.017)

Private 
Sector

0.035*** -0.007 0.040** 0.0901*** 0.028* -0.003 0.004 0.043

(0.013) (0.017) (0.019) (0.016) (0.015) (0.017) (0.016) (0.027)

Indefinite 
Contract

0.026*** 0.072*** 0.037*** 0.032*** 0.039*** 0.029*** 0.026 0.003

(0.010) (0.015) (0.013) (0.010) (0.009) (0.012) (0.017) (0.026)

Constant 6.136*** 6.639*** 6.774*** 6.888*** 7.134*** 7.432*** 7.644*** 7.759***

(0.048) (0.080) (0.073) (0.051) (0.046) (0.062) (0.081) (0.099)

Observations 35.959 18.445 18.445 18.445 18.445 18.445 18.445 18.445

2010

Average =5 =10 =25 =50 =75 =90 =95

Woman -0.126*** -0.071* -0.108*** -0.123*** -0.133*** -0.146*** -0.161*** -0.203***

(0.011) (0.012) (0.013) (0.009) (0.008) (0.009) (0.013) (0.016)

Age 0.023*** 0.003*** 0.021*** 0.021*** 0.019*** 0.018*** 0.018*** 0.020***

(0.002) (0.004) (0.004) (0.003) (0.002) (0.002) (0.003) (0.003)

Age2 -0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Secondary 0.177*** 0.131*** 0.179*** 0.191*** 0.176*** 0.167*** 0.195*** 0.199***

(0.012) (0.026) (0.020) (0.013) (0.010) (0.010) (0.013) (0.016)

Tertiary 0.537*** 0.390*** 0.409*** 0.418*** 0.465*** 0.601*** 0.733*** 0.842***

(0.016) (0.027) (0.022) (0.016) (0.013) (0.015) (0.021) (0.024)

Tenure 0.015*** 0.015*** 0.013*** 0.014*** 0.015*** 0.016*** 0.016*** 0.014***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Married 0.067*** 0.059** 0.060*** 0.053*** 0.063*** 0.063*** 0.082*** 0.097***

(0.008) (0.012) (0.012) (0.008) (0.007) (0.008) (0.010) (0.013)

(Continued)
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Head of 
Household

0.108*** 0.193*** 0.162*** 0.126*** 0.112*** 0.118*** 0.141*** 0.158***

(0.013) (0.013) (0.013) (0.009) (0.008) (0.009) (0.011) (0.013)

Small Firm -0.275*** -0.748*** -0.515*** -0.332*** -0.257*** -0.209*** -0.189*** -0.175***

(0.009) (0.030) (0.019) (0.008) (0.009) (0.012) (0.012) (0.016)

Private 
Sector

-0.052*** -0.083*** -0.012 -0.024 -0.026 -0.058*** -0.093*** -0.080***

(0.014) (0.017) (0.019) (0.016) (0.015) (0.015) (0.020) (0.019)

Indefinite 
Contract

0.181*** 0.287*** 0.271*** 0.182*** 0.146*** 0.140*** 0.140*** 0.168***

(0.009) (0.019) (0.013) (0.009) (0.008) (0.009) (0.011) (0.016)

Constant 7.015*** 6.305*** 6.568*** 6.814*** 7.076*** 7.314*** 7.447*** 7.509***

(0.053) (0.084) (0.077) (0.052) (0.044) (0.048) (0.061) (0.072)

Observations 31.734 16.165 16.165 16.165 16.165 16.165 16.165 16.165

Dependent variable: Ln. real hourly wage. Standard errors in parentheses. ***, ** and * 
represent significance at 99, 95 and 90%, respectively. Nine dummies for region, seven for 
economic sector and twelve for occupations are included in the main equation. Control 
group: employees with less than secondary education who are domestic employees or work 
in the public sector in firms with more than 11 employees, widowed, divorced, separated 
or never married, non-heads of household and with non-indefinite contracts. The selection 
variable is the predicted probability of working for all workers using probit estimation. 
Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

Table 10 reports the results of estimations. The first column presents the wage 
gap regression at the mean, and the following columns present the 5th, 10th, 25th, 
50th, 75th, 90th and 95th quantile regressions of wages, once non-random selec-
tion of workers has been controlled for in the samples. 

The first step is estimated using a probit model. The dependent variable of the 
participation equation takes a value of one if the individual is working and zero  
otherwise.14 Dummies for gender, age, region, education, marital status and head 
of household status are included. The presence of children under one year old in 
households, the number of children between two and six years old in households, 
non-labour income (NLI) and total family income (TFI) are also included as iden-
tification variables. Non-labour income is income from interest, pensions, rent-
als, remittances, etc. Total family income is defined as the total income of the 
household (labour and non-labour) minus the total individual income. Excluded 
covariates are statistically significant in the participation equation. Once all rele-

14 Individuals with permanent disabilities rendering them incapable of working are excluded from 
the participation equation.
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vant variables are incorporated, identification variables included in the participa-
tion equation affect the participation decision but not wages. The main equation 
includes the same independent variables explained in Table 9. 

Gender dummies are, once again, negative and statistically significant in all cases. 
For both years, the copula parameter is negative and statistically significant (-0.26 
and -0.4 for 1994 and 2010, respectively), which implies that there is positive 
selection of women. That means that those women that are participating in the 
labor market have higher wages than those that are not into the labor market, if 
they participated. These results confirm that sample selection is an important issue 
to be taken into account when estimating wages in Colombia, and, if sample selec-
tion is not controlled for, the adjusted gender wage gap found is smaller than the 
actual gap.

At the mean, sample selection explains around 72% and 34% of the raw wage 
gaps in 1994 and 2010, respectively. Figures 7 and 8 show the trend in the adjusted 
gender wage gap with and without controlling for sample selection in 1994 and 
2010, respectively. As expected, the gap with control for sample selection is higher 
than the gap without it throughout the wage distribution. These figures reveal that 
the gap increases monotonically throughout the wage distribution, and the glass  
ceiling effect observed without control for non-randomness in the sample is stron-
ger after controlling for selectivity. In year 1994, among the workers with the 5% 
of lowest wages, women receive 12.2% less than men with similar characteris-

Figure 7. 
Adjusted Gender Wage Gap 1994 while Controlling for Sample Selection
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Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.
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Figure 8. 
Adjusted Gender Wage Gap 2010 while Controlling for Sample Selection
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Source: Author’s own elaboration using data from Colombian Household surveys from 
1994 and 2010.

tics, and this gap increases to 22.9% among workers who gain 5% of the high-
est wages. Unlike the estimated gender wage gap found in 1994, in 2010 it was 
reduced in all quantiles except in the middle of the distribution. The biggest reduc-
tion is observed in quantiles 5 and 90. 

CONCLUSIONS 
This paper studies the evolution of the gender wage gap in Colombia in 1994 
and 2010. In particular, it is focused on the study of changes in the raw gender 
wage gap and the adjusted gender wage gap throughout the wage distribution in  
Colombia. Also, it analyses how changes observed in education and other labour 
characteristics have contributed to explain its evolution. 

With respect to changes in the raw gender wage gap, we focus on the remarkable 
changes in education, type of employment and type of contract that the Colom-
bian labour market has gone through between 1994 and 2010. Our counterfactual 
wage distribution reveals that changes in the education level, type of contract and 
type of employment are found to be crucial in explaining the observed changes 
in the wage distribution of female and male workers and, therefore, in the gender 
wage gap. In particular, the increase in the proportion of women with tertiary edu-
cation, compared to men, has helped to reduce the gender wage gap, especially at 
the top of the wage distribution. On average, educational attainment has contri- 
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buted to decrease the gap by around 4 pp, and the impact has been higher at the 
high end of the wage distribution. 

The reduction in public-sector jobs has helped to increase the gender wage gap 
as relatively more women have been affected by the reduction from public sec-
tor jobs, with a significant wage reduction. This effect is higher at the high end of 
the wage distribution. Finally, the reduction in the proportion of indefinite con-
tracts has also helped to increase the gender wage gap as more women than men 
have been affected by the reduction in hiring by indefinite contract. This impact  
has been particularly high at the bottom end of the wage distribution. 

Taken together, the effects of all three changes prove to have increased the gen-
der wage gap. The increasing effects of the reduction in public-sector jobs and the  
proportion of indefinite contracts more than offset the decreasing effects of  
the increase in educational attainment. 

Furthermore, we studied the trend in the raw and adjusted gender wage gap 
throughout the wage distribution. The raw gender wage gap shows a U shape, 
with remarkable gaps at the two ends of the wage distribution. However, when 
observable characteristics are controlled for, the U shape disappears. For both 
years under study, the adjusted wage gap increases monotonically throughout the 
wage distribution, evidencing a glass ceiling pattern. At the 95th percentile, the gap 
is around 23% in 1994 and it slightly reduces to 20% in 2010. In addition, given 
that female labour force participation increased by around 11% between 1994 and 
2010, we found a positive selection of women participating in the labour market. 
This allows us to conclude that failure to take into account the selection bias would 
result in the gender gap being underestimated. The gender wage differential has 
reduced in almost all quantiles between years 1994 and 2010, except in the middle 
of the distribution. The main reduction of the gap is observed among those work-
ers who gain 5% of the lowest wages, which goes from 12.2% to 7.1% in 2010.
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