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RESUMEN

En esta investigacion analizo los determinantes de la desigualdad de ingreso en Ecuador. Con
este fin, utilizo la informaciéon de ENEMDU de los anos 2004 a 2017. Luego de aplicar un
método de descomposicion de la varianza en un componente de dispersion entre y dentro de
grupos logro encontrar que, para el caso de Ecuador, el nivel de educacién y la estructura del
mercado laboral explican la desigualdad de ingreso mas que las caracteristicas demograficas de
los individuos.

Palabras clave: Ecuador, ENEMDU, desigualdad de ingreso, varianza del ingreso, de-
scomposicion, determinantes, caracteristicas demogrdficas, estructura del mercado laboral.



ABSTRACT

In this paper, I analyze the determinants of income inequality in Ecuador. To do this, I use the
ENEMDU data set information from 2004 to 2017. After applying a variance decomposition
method in a between and a within group dispersion component, I find that, for the case of
Ecuador, education and labor market structure explain income dispersion between individuals
more than demographic characteristics.

Keywords: Ecuador, ENEMDU, income inequality, variance of income, decomposition,
determinants, demographic characteristics, labor market structure.
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1 Introduction

Ecuador is an unequal country. Between 2004 and 2017, annual wages had an average variance
of 0.444. While some individuals earned over $100,000 per year, others had annual salaries of
around $5,000 or less. These numbers show not only that labor income is very dispersed, but
also the importance of paying attention to possible causes of this dispersion. With this said,

what are the main drivers of income inequality in Ecuador?

To address this question, I use the Encuesta Nacional de Empleo, Desempleo y Subempleo
(ENEMDU) data set information from 2004 to 2017 in order to determine the demographic
characteristics that explain labor income inequality in Ecuador. To study the percentage of
inequality that results from being part of a group of specific characteristics, I decompose the
total variance of income in a between and a within group dispersion component. After applying
this decomposition method, I find that, for the case of Ecuador, education level and labor status

of individuals are the ones that explain income dispersion the most.

With this paper, I contribute to the existent literature in two ways. First, I use a variance
decomposition method that allows me to see the dynamics of each characteristic’s contribution
to inequality. Second, I contribute to inequality determinants literature in Ecuador. By decom-
posing the variance of income in demographic and labor market characteristics, I show that for
the case of Ecuador, variables related to labor market structure have more weight in determining

inequality than demographic characteristics.

A broad investigation on income inequality determinants has been carried out over the
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years. Bourguignon (1979), Shorrocks (1982) and Cowell (1988) are some of the pioneers in
this subject. By dividing the population in subgroups, they analyze the contributions of each
of them to inequality measures, such as the Gini and Theil’s coefficients, the relative mean
deviation, and the variance of income. Regarding the latter, Song. et al. (2014) use a variance
decomposition method to decompose income dispersion between and within firms. Using data
from the US, they find that earnings inequality of individuals occurs due to wage dispersion

between firms more than dispersion within them. This methodology is the one used in this

paper.

By applying the analysis of inequality determinants to different countries, some of the
findings suggest that the major determinants of wage dispersion are education level (Buscha
& Dickson, 2015; Budria & Telhado, 2005; Gong et al., 2004) and labor status of individuals
(Binelli & Attanasio, 2010; Amarant, Arim & Yapor, 2016; Chong & Gradstein, 2007) . Addi-
tionally, vast research on specific factors as determinants of income inequality has been done,
regarding gender (Papps, 2004; Chevalier, 2006; Chantreuil & Lebon, 2015) and the role of the

life cycle (Kaplan, 2012; Zhu, 2013)

In Ecuador, even though understanding the dynamics of income inequality has been the
center of attention for many researchers (Sarmiento, 2017; Ponce, 2011), only a small amount
of literature focuses on decomposing it. Some investigations decompose income inequality by
income source (Ramirez y Diaz, 2016; Aristizabal-Ramirez, M. et al.,2015), region (Proafio,

2012), and gender (Aglande et al. 2017).

The remaining sections of the paper are organized as follows. In section 2, I explain the
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methodology used to decompose the variance. Section 3, describes the data set and provides
descriptive statistics. Section 4, presents the results, and Section 5 concludes and lists some

implications for future analysis.

2 Methodology

Consider the equation that describes the annual wage of an individual i that belongs to a group
jinayeart:

wpd =i 4 [ — ]+ [y — ], (1)

where W/ is the average annual wage earned in the economy in a year ¢, and W] accounts for
the average annual wage earned by a specific group or sector of the economy in the same year.

Reordering equation (1) I can write:

wp! — it = ] — i)+ fwp! — ), )

Now, I get the total sums of each difference in order to have information about dispersion

for every individual i in a group j, and for every group j in the complete sample:

J N J Ny J N .
Y Y i =P =) Y =W P ) Y -] (3)
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Notice that by solving sums in equation (3) I can get the variance multiplied by the size

of the sample as follows:

s % J . J ..
Nvar;(wy’) = Z N[/ — Wi+ Z Njyvar(wy’|i € j). 4)
j=1 j=1

where N; accounts for the total individuals that belong to a specific group ;.

Now, I divide both sides of equation (4) by N to get the final decomposition,

. . J .
vari(w;’!) = var;j(w]) + Z Pjxvari(wy’]i € j), 35)
j=1

where P; = Nj/N denotes the weight of a group j compared to the total population N.

The first term in equation (5) accounts for the between group dispersion, while the second

term shows the within group dispersion.

3 Data

I use the Encuesta Nacional de Empleo, Desempleo y Subempleo (ENEMDU) compiled by the
National Institute of Census and Statistics INEC, for its acronym in Spanish. The main goal of

the ENEMDU data base is to compile information about the labor market, labor status of the
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economy, main income source and economic activity of the citizens that can be desegregated

by demographic characteristics.

Even though ENEMDU provides quarterly information, in this paper I only use the De-
cember waves because those are the ones that contain more observations. In this specific work,
I use the data from 2004 to 2017. This information accounts for people between 20 and 65 years
old that live in urban areas and belong to the economically active population. This leaves me

with a total of 71,744 observations.

3.1 Descriptive statistics

As a measure of earnings, I use the annual wage earned by dependent workers. Then, I adjust
it by the annual inflation and obtain its logarithm. Figure 1 shows the descriptive statistics of
the logarithm of annual wages. On the left, one can see the dynamics of the mean wage while
on the right, I show the variance of income throughout the years. As it is shown, even though
mean wages have increased over the years, the increase has become smaller since 2012. On the
other hand, the total variance of income had started to decline around 2007, which is the year
when the price of a barrel of crude oil had a peak. This increase in national income also led
to considerable social spending and cash transfers to individuals. Afterwards, in 2012, income
dispersion started to increase again. Within that year, the percentage of economic growth started

to decrease.

Regarding demographic characteristics, one of my variables of interest is gender. As

shown in the left panel of Figure 2, the curves of mean income for each gender have increased
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Figure 1: Descriptive statistics of wages

Mean of wages Variance fo wages

8.5
|

Mean
Variance

T T T T : T T T T
2005 2010 2015 2020 2005 2010 2015 2020
Year Year

over the years; however, the gap has slightly fluctuated in some years. Now, when looking at
how mean wages behave along the life cycle for each gender, one can see that the curves are
different for men and women. For women, the maximum average wage is reached at the age of
30; at an average of 4000 US dollars per year. In contrast, mean wage for men increases until

the age of 50; with an average annual salary of 6000 US dollars.

Another reason why gender is an interesting factor to analyze is the composition of the
labor market. While 54% of the male labor force belongs to the private formal sector, only

46.9% of women have a formal job.

Figure 2: Mean of wages by gender
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The next demographic variable I use in this analysis is age. In this case, I group agents
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in 5 year intervals. Figure 3 shows both, the mean and the variance of wages along the life
cycle. As one can see, even though the mean behaves similar for almost every age, the contrary
happens when looking at the variance. As can be noted, income dispersion increases with age.
Also, because I have information for individuals in different years, I divide them according to
their year of birth. To do this, I define cohort which results from the difference between the year
of the sample and the age of the individual. Then, I group individuals born every five years from
1936 to 2000. This last division allows me to compare people with the same age in different

years.

Figure 3: Descriptive statistics of wages by age
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Additionally, as previous literature has found, variables related to education and labor
status of an individual are important determinants of wage inequality (Amarante, et al., 2016).
I use two specific variables for this decomposition. To analyze the effects of schooling on
the determination of income dispersion, I divide the population in 4 groups. The first group
accounts for people who have reached basic education (10 years of formal education) or less.
The second group accounts for individuals that have reached any year between basic education
and high school (11 to 13 years of formal education). The third group includes people that have
any kind of tertiary education which means, associates or bachelors degrees. The last group

accounts for people who have reached eighteen years of schooling or more which includes
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more than one bachelor degree, a masters degree or a Ph.D.

To understand the importance of using this variable, the first column of Table 1 shows the
average logarithm of wages earned by each group of education level. Also, the second and third
columns, show the education level composition of each sector of the labor market respectively.
In this regard, it is important to notice how both sectors of the market are mostly composed by

people with a secondary level degree or less.

Table 1: Average wage and composition of the labor market by level of education

Level of education Logwage Formal private Informal

Basic or less 7.792 0.206 0.425
High school or less  8.095 0.461 0.452
College or less 8.503 0.289 0.109
More than college  8.820 0.043 0.012

Another very important variable that I use to decompose the variance of income is the
labor status of the worker. In Ecuador, it is well known that one of the biggest problem in the
labor market is informality. To see how this has behaved over the years, panel A of Figure 4,
shows the dynamics of the labor market composition. In this matter, it is important to mention
that even though ENEMDU provides complete information about the labor market, the sample
used in this paper includes informal and private formal workers only. As can be noted, even
though the participation of informal workers in the labor market has decreased over the last

years, it still represents a significant part of the labor market.

To analyze the wage gap between both sectors of the market, panels B and C of Figure
4 show the descriptive statistics of each sector. On the left, one can see the dynamics of the
mean wage, while on the right, I show the wage dispersion of each sector. As can be noted,

even though the mean wage has increased for informal and private formal workers, over the
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last years, the gap has started to rise. In addition, the variance figure shows not only that wage
dispersion is higher in the informal sector, but also that it began to increase around 2012, which

as mentioned before, is the year when the percentage economic growth started to decrease.

Figure 4: Descriptive statistics by labor sector
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4 Results

Since the measure of inequality used in this paper is wage dispersion, I am interested in the
portion of the variance that can be explained by the between group component. This means,
I am interested in understanding the percentage of the total variance of income that is due to

having a specific characteristic in the Ecuadorian economy.

First, I start by analyzing income dispersion caused by gender. Figure 5 shows the decom-
position of the variance in a between group and a within group component regarding gender. As
it is shown by the red line, on average, the between group part does not explain more that 10%
of the total variance of income. This means, for the Ecuadorian economy, gender by itself is not
a significant determinant of income inequality. As noted by previous researches (Papps, 2004),
while income distribution between men and women is converging, the distribution within each
group is becoming more dispersed. This can also be seen in the dynamics of the decomposition.
By looking at the red line, one can see that even though it has almost maintained constant, since

2007, the between group component has lost more weight in the determination of inequality.



21

Figure 5: Variance decomposition by gender
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A vast investigation on income inequality between men and women has been done over
the years. Some of the most important findings show that a notorious part of wage inequality

between genders is due to education and labor market characteristics (Papps, 2004).

To see how this happens in Ecuador, I condition the analysis of gender to subgroups of
specific characteristics such as labor status and education level. As shown in Table 2, gender
remains as a non determinant variable inside the informal and the private formal sector as it
does not explain more that 10% of the total variance respectively. Also, when looking at gender
inside each group of education level, one can see that the portion that can be explained by
having an specific gender remains small. Having consistent results in each subgroup confirms

that in Ecuador, wage inequality occurs within gender more than between men and women.

After analyzing wage dispersion among individuals of different gender, I focus on wages
along the life cycle, specifically on the age of individuals. When talking about how age can

explain income dispersion in the Ecuadorian economy, the results show that this variable is not
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Table 2: Variance decomposition by gender conditiong on other characteristics

Labor status Between group | Education level Between group
Informal 7.906 % Basic or less 10.765%
Formal private 1.975 % High school or less  7.056%
College or less 2.887%
More than college  7.288%

a significant determinant. On average, being part of a specific group of age explains only 2%
of the total variance of income. The same thing happens when decomposing by cohort where
the between group component is, on average, 2.23%. This means not only that life cycle is
not a determinant of income inequality, but also that the effects are controlled by the age of

individuals and not by exogenous events that occurred in specific years.

4.1 Education level

Consistent with the existent literature, results obtained from the variance decomposition by
education level, show that in Ecuador, this characteristic is a considerable determinant of income
inequality. As shown by the red line in Figure 6, the between group component accounts for an
important part of the total variance. In percentage terms, education level explains on average
15.06% of the total wage dispersion. By looking at the dynamics of the decomposition, one can
notice that around 2007, the between group component started to decrease. This means, since

then, education level started to lose significance as an inequality determinant.
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Figure 6: Variance decomposition by level of education

Variance decomposition by level of education

/\/\/\/\

T T T T
2005 2010 2015 2020
Year

Total variance
— Within group

Between group

To confirm the effects of education on determining inequality, I examine how wages have
behaved for each level of education. In this regard, Figure 7 shows the average logarithm and
the variance of wages along the years. Here, we can see that even though both, the mean
and the variance of wages have behaved almost similar for primary, secondary and tertiary
education, the same does not happen for people with a fourth level degree. For this group, not
only the mean has been more fluctuating, but also the variance has considerable changed over
the years. Some investigations have shown that while returns to primary or secondary education
behave equal for every quantile, the contrary happens for bachelor or master degrees (Budria &
Telhado, 2005). Furthermore, one must consider the relation between high-skilled workers and

individuals who have completed higher education programs.
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Figure 7: Descriptive statistics by education level
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Given the importance of analyzing how education explains income dispersion among in-
dividuals of specific characteristics, 1 apply this analysis to each gender. Here, as shown in
Figure 8, education as an inequality determinant behaves differently for men and women. On
the left side, one can notice that not only total variance decreases when analyzing education
among men, but also the between group component becomes smaller compared to the one ob-
tained with all the labor market. On average, education level of individuals explains 14.58% of

the total variance of income for men.

On the other side, when looking at education among women one can notice that, both,
the total variance and the between group component increase. The latter explains, on average,
19.27% of the total wage dispersion. As has been shown by Papps (2004), returns to high levels
of education are greater for women. In Ecuador, only 2.9% of the total female labor force has
reached a fourth level degree and only 25% has gone to college. Furthermore, it is important
to mention that even though the increase in schooling for women over the last year has helped
to reduce the gap between men and women, it has acted as an important contributor to income

inequality among women.
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Figure 8: Variance decomposition by education level for each gender
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Following the analysis of inequality explained by education level inside groups of specific
characteristics, I now compute the variance decomposition for each group of age. As noted
by Figure 9, the between group component increases along the life cycle. This means, the
percentage of wage dispersion explained by education level is higher as individuals get older.
This outcome shows that inequality due to education is not only a matter of schooling, but also

a matter of the returns to experienced gained from education level.

Figure 9: Between group component by education level along the life cycle
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Now, when focusing on how education level explains wage inequality inside each sector
of the economy, I obtain different results. Figure 10 shows that when applying the variance
decomposition by education level inside the informal sector, the between group component
explains on average only 5% of the total variance of income. This means, for the informal
economy, education is not an important determinant of income inequality. In this sector, the
demand of low skill jobs derives in returns for experience being more important than returns for

education.

In contrast, when analyzing the decomposition inside the private formal market, educa-
tion plays an important role on determining wage dispersion. On average, education explains
16.25% of the total variance of income. As mentioned by Gong et al. (2004), higher education
levels, not only increase the probability of formal sector employment, but also increase returns

to education attached to formal jobs.

Figure 10: Variance decomposition by education level for each labor status

Variance decomposition by education level for informal Variance decomposition by education level for private formal
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4.2 Market structure

In this subsection, I focus on the labor market structure. Informality as a driver of wages
inequality is not something new. In Ecuador, it is well known that informality is an important
problem, not only for the inequality that exists inside the sector, but also for the considerable

amount of people that belong to it.

Figure 11 shows the decomposition of income variance by labor status. The red line
accounts for the percentage of variance that can be explained by the labor sector to which the
individual belongs to each year. On average, inequality due to belonging to the informal or
private formal sector represents 20.04% of the total variance of income. From the variables that
I have analyzed along this paper, labor status explains wage dispersion the most.

Figure 11: Variance decomposition by labor status

Variance decomposition by labor status
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Becoming part of the formal sector implies incurring in many labor costs for both sides,

the employer and the employee. For this reason, having a large informal sector might be under-
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stood, not only as the result of a low formal labor demand due to the economic crisis, but also

because many people decide to become informal workers after making a cost-benefit analysis.

Because labor status acts as a considerable determinant of income inequality when ana-
lyzing all the labor market, I now examine how labor status explains inequality inside groups of

gender, age and education.

Figure 12 shows the same decomposition as before, but now separately for men and
women. First, here is important to notice that total variance, represented by the blue line, is
higher for women than for men. Also, the red line, that accounts for the between group compo-
nent, remains as an important percentage of the total variance for both genders. For men, this

means on average 16.22%, while for women it rises to 25.7% through out the years.

Regarding the latter, we should take into account that the presence of women in the
Ecuadorian economy is higher in the informal sector where wages are, on average, lower and
more dispersed. In addition, while the gap of the average logarithm of wages between sectors

is 0.722 for men, it increases to 0.919 for women.

Figure 12: Variance decomposition by labor status for each gender

Variance decomposition by labor status for men Variance decomposition by labor status for women
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When focusing on the dynamics of this decomposition, one can see that the between group
component has increased little over the years. It happens when considering all the labor market
as well as when considering subgroups of gender. Clearly, even though the composition of the
market is becoming more balanced between formal and informal workers, wages between and

within each sector are becoming more dispersed.

With respect to the effect of labor status of individuals by conditioning to groups of age,
I find that the between group component behaves differently along the life cycle. While for
the first and last years of the working age labor status explains an important part of the total
variance of income, it decreases for middle-aged people. To understand why this happens,
Figure 13 shows the presence of individuals in the informal sector by age. As one can see,
young individuals that are joining the labor force have a main presence in the informal economy.
Also, even though the increase is very little, around the age of 60 years old one can notice that
people start joining the informal sector again. Some reasons that explain this results are the
lack of incentives to hire young people with no experience in the formal sector and the need
of having an extra income after retirement. This results confirm what has been said by the
existent literature about the positive relation between informality and income inequality (Chong

& Gradstein,2007).

Finally, to conclude the analysis of labor sector as a determinant of inequality, I examine
how it behaves in accordance to different groups of education level. As shown in Table 3, the
between group component remains important for every level of education. However, the per-
centage of the variance explained by labor status conditioned on education level is lower than

it is for the whole labor market. In this matter, we should take into account that by grouping
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Figure 13: Informality along the life cycle
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people by education level we are applying the analysis to more homogeneous samples. In ad-
dition, it is also important to notice that the between group component is higher for individuals
with secondary education. This level of education has the biggest presence in both sectors of

the market while the distributions of the others vary considerably between sectors.

Table 3: Variance decomposition by labor status for each level of education

Education level Between group
Basic or less 14.79%
High school orless  17.27%
College or less 14.72%

More than college  9.57%

5 Conclusions

Along this paper, I analyzed income dispersion in Ecuador. By using the most complete data set
of the country, ENEMDU, I was able to see how demographic characteristics such as gender,
age, cohort, education level and labor status help to explain income dispersion among individ-
uals. To do this, I stated an equation in which the annual wage of a person was a function of

the average wage of the market and the average wage of the group which the individual belongs
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to. This relation allowed me to decompose income variance in a between and a within group
component, and look for the characteristics that have a larger percentage of between group

dispersion.

After applying the decomposition to all the mentioned characteristics, I found that in
Ecuador, education level and labor status of individuals are the ones that explain income disper-
sion between groups the most. By conditioning the analysis of this variables to groups of other
demographic characteristics, I found that the importance of education as an inequality deter-
minant increases along the life cycle, for private formal workers and when considering women
only. Furthermore, the weight of labor status as a determinant of wage dispersion increases
for young and female workers. In contrast, variables such as gender, age and cohort resulted to
have a very low between group component. Thus, they do not explain income dispersion among

individuals.

Even though this paper provides a basis to understand the main determinants of wage
dispersion in Ecuador, a deeper research needs to be done in order to determine all the charac-
teristics of individuals that explain income inequality between them. Some of the limitations of
this paper have to do with the sample. As mentioned in Section 2, in this investigation, I use the
information for urban informal and private formal workers only. By expanding the sample of
analysis, one may be able to analyze income dispersion between living area and other categories
of labor status. Additionally, another limitation of this methodology is that one cannot see the

contribution of each category of a variable to the growth of the between group component.
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