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Is productive capacity a key factor to reduce inequalities in South America?
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ABSTRACT
Economic inequality in South America decreased steadily since 2002. However, as the beginning of
the 2010s marked the end of the commodities boom in the region, economic inequality showed
constant or even increasing rates in some of these countries. The decrease in economic inequality
has often been related to the impact of the macro economic changes, like the boom of the
commodity prices and the institutional reinforcement, and changes in the labor market.
Therefore, the proposedhyphotesis is that productive capacity improvement of the less
educated has played a key role in reducing inequality. Productive capacity takes into
consideration three variables related to hard and soft skills to work, which are educational
coverage, internet access and life conditions. Results show that, in addition to demand forces,
the improvement of the productive capacity of the less educated is positively and significantly
related to the reduction of inequality in South America in 2002–2011.
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1. Introduction

Inequality in South America1 decreased during 2002–
2011 in 7.19 Gini points. In this period, one of the most
important reductions was the decrease in labor income
inequality (Helfand, Rocha, and Vinhais 2009; Maurizio
2015; Azevedo et al. 2013). This decrease of the labor
income inequality has been widely related to the
demand forces of the labor market (Gasparini and
Lustig 2011). One of the frequently studied causes is
economic growth, related to the commodity prices
boom, and the institutional reinforcement of the labor
market. Their impact are in most of the cases positive,
but modest (Lustig, Lopez, and Ortiz 2013; Adão 2015).
Nonetheless, the reduction of economic inequality con-
tinued after 2011, when the demand forces of the labor
market stopped their increase. However, since the early
2010s, inequality has shown a turnover with constant or
even increasing rates in some parts of the region,
showing signs of economic exhaustion (Cord et al.
2017; Lustig 2020). As these years mark the end of the
commodity boom for the region, the development
these countries achieved in reducing inequality was not
entirely sustainable. For this matter, more causes need
to be explored in order to explain the notable reduction
of inequality in the region during the analized period.

Attending to the supply forces, related to changes of
the labor maket, mostly estructural, we explore the

improvement of the work capacity of the less educated.
From the human capital theory, better productive
capacity of the lowest educated would improve their
productivity and consequently their wages, reducing
inequality (Nafukho, Hairston, and Brooks 2004). Gaspar-
ini and Lustig (2011), explained that basic education cov-
erage expanded in the region during this period, which
in fact could explain a reduction of inequality in attain-
ment, which made the returns of education curve less
steep (which helps to reduce the skill premium, i.e. the
ratio of the wages of high skilled workers respect to
unskilled workers). In the same line, Lustig, Lopez, and
Ortiz (2013) showed that, during this period, the
reduction of income inequality in Brazil, could be
explained by a fall in inequality of education and a fall
in the steepness of the returns of education. As edu-
cation, given the Human Capital Theory, can be one of
the main factors that explain productive capacity, we
use educational coverage as a proxy for productive
capacity. However, this is not the only variable that
should be considered, which is why we calculated an
index of productive capacity that will be explained next.

The hypothesis in this paper is that productive
capacity is a key factor to explain the inequality
reduction in South America in 2002–2011. Due to the
lack of information about productive capacity by quin-
tiles in the region, we calculate the Productive Capacity
Index (PCI) taking into consideration three variables

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Susana Herrero Olarte susana.herrero@udla.edu.ec

DEVELOPMENT STUDIES RESEARCH
2021, VOL. 8, NO. 1, 94–108
https://doi.org/10.1080/21665095.2021.1890171

http://crossmark.crossref.org/dialog/?doi=10.1080/21665095.2021.1890171&domain=pdf&date_stamp=2021-03-23
http://orcid.org/0000-0003-3509-6316
http://creativecommons.org/licenses/by/4.0/
mailto:susana.herrero@udla.edu.ec
http://www.tandfonline.com


related to hard and soft skills to work, which are: edu-
cational coverage, internet access and life conditions.
We applied a panel data model where the dependent
variable is the skill premium, that is, the ratio between
the labor income of highly educated workers in relation
to the labor income of workers with low education of the
labor force. In addition to the PCI, we used the internal
demand growth and terms of trade as variables to
capture the demand side, the Labor Market Regulation
Index (LMRI) and government public spending. The
data sources are the Center for Distributive, Labor and
Social Studies (CEDLAS) based on the Socio-Economic
Database for Latin America and the Caribbean, the Har-
monized Household Surveys of Latin America and the
Caribbean (CMAEH) database by the Inter-American
Development Bank (IDB 2019), the World Bank (2019),
and the Fraser Institute (2019).

The main contribution of the present paper to the
existent literature is that it provides evidence of the
relationship between productive capacity of the lower
quintiles, measured not only by educational coverage
but also by internet access and life conditions (related
to multidimensional poverty), with a reduction of the
skill premium, which, is one of the main causes stated
in the literature of the important reduction of inequality
in South America during 2002–2011. Results show that,
in addition to demand forces, the improvement of the
productive capacity of the less educated is positively
and significantly related to the reduction of inequality
in South America in 2002–2011.

The remainder of this study is organized as follows. In
Section 2, we revise the theoretical framework of the
relationship between productive capacity and skill
premium, which provides knowledge on poverty and
inequality, and sintezises the poverty background in
South America. Section 3 presents the data used in
this paper, and our empirical strategy to determine
that productive capacity has played a key role in redu-
cing income inequality. Section 4 shows our suggested
results, and the respective discussion of our findings.
Finally, we end our study with our conclusions on
Section 5.

2. Theoretical framework

South America achieved the largest income inequality
decline in its recent history in 2002–2011. It was pro-
duced after two decades of rising (Cord et al. 2017),
and before a tendency of moderate decrease (Amarante
and Colacce 2018). In 1980–2002 the Gini index
increased by 3.01 points, a 0.37% each year; in 2002–
2011 it decreased by 7.19 points, a 1.5% per year and
in 2012–2016 it reduced a 1.08% each year (World

Bank 2019). It was also the biggest reduction in the
recent history of the developing regions (Williamson
2015). What does explain the remarkable reduction of
the income inequality in South America in 2002–2011?

Given that the contribution to the household per
capita income in Latin America in 2009 was headed in
an 80% by labor income and in a 15% by transfers
from the public sector (Keifman and Maurizio 2012),
inequality variations in the region had been explored
from literature through this two paths.

Attending to the influence of labor incomes changes
on the inequality decline, Helfand, Rocha, and Vinhais
(2009) in Brazil and Keifman and Maurizio (2012) in
Argentina, Brazil, Chile and Paraguay, applied a
dynamic decomposition methodology (Lerman and Yitz-
haki 1985) to confirm that it could explain over the 60%
of the decline in inequality. Bérgolo and Cruces (2011), in
Argentina, Brazil, Chile and Uruguay, and Azevedo et al.
(2013) in Latin American countries, used a non-para-
metric decomposition method proposed by Barros
et al. (2006), arriving to a similar conclusion. The
implementation or expansion of contributive and non-
contributory transfer programs was the second cause
of the decline in inequality, accounting for 15% of the
overall reduction. Uruguay was the exception, where
increases in transfers were the main cause of the
decrease in inequality, followed by labor income.

Labor income inequality changes come as the most
important factors to understand the income inequality
reduction in South America. These show the same
behavior in recent decades. After a rising tendency,
wage inequality between 2002 and 2011 was reduced
by 5.5 points, with an average annual variation of
−0.96% per year. In 2011–2016 it was reduced by 1.2
points on average, with an average change of −0.39%
each year (CEDLAS 2019).

The decrease in labor income inequality in South
America in 2002–2011 has been widely related to econ-
omic growth in the same period, contributing to the
global theory that states an inverse relationship
between growth and inequality (Galbraith 2016). The
South American economic growth in this period is
mainly explained by the increase in the prices of raw
materials in a context of the high prevalence of the com-
modities in exports, and a positive or neutral behavior of
the most relevant related economic variables (Rosnick
and Weisbrot 2014). The commodity price index
increased by 225% in 2002–2011, while the raw
materials accounted for 56% of South American
exports in the period (IMF 2019).

The economic growth is directly related to the
reduction of wage inequality through the market
forces. The terms of trade increased the South American
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aggregate domestic demand and, consequently, the
labor demand, but their impact was different for trad-
able and non-tradable goods and services (De la Torre
et al. 2015). The demand for tradables goods could be
satisfied by national production and imports. As tradable
goods are intensive in high skilled workers, the labor
demand increase would affect less their wages. The
demand for non-tradable goods and services, which
are intensive in low skilled workers, cannot be satisfied
by imports. Low-skill workers would be in greater
demand and, consequently, their wages would be put
under great pressure (Benguria, Saffie, and Urzúa 2018;
Messina and Silva 2017).

Despite the positive impact of economic growth on
wage equality, it seems to be moderate. Adão (2015)
applied a Roy-like model in Brazil to conclude that com-
modity prices explain 5–10% of the fall in earnings
inequality in 2002–2011. Attending to the sustainability
of the effects, 50% of the changes provoqued by the
boom desapeared in the following years (Benguria,
Saffie, and Urzúa 2018). Adão, Arkolakis, and Esposito
(2019) pointed out the pending structural reforms in
the region to explain the minimal impact of the econ-
omic growth on inequality, and its sustainability.

Considering the pending structural reforms, in the
case of the labor market, informality is in fact a real
option for employers and employees. It reduces the
pressure of labor demand on wages and minimizes its
real effect because a large part is absorved by informal-
ity. In 2011, informality affected 75% of the South Amer-
ican workers (IDB 2019). The productive structure also
did not contribute to reduce labor inequality. The tra-
ditional simplicity of the exports is concentrated in
primary products (Hartmann et al. 2017) and the low
productivity levels, that limits the possibility of compet-
ing in the global market for high value-added goods and
services (Herrero-Olarte 2019), discourages the efforts to
reduce conditions of wage inequality, beyond altruism.

Labor income decrease has also been related to the
labor institucional reinforcement. In the twenty-first
century, South American people claimed for a political
change. They were weary of the neo-liberal Washington
Consensus policies that have achieved more than ques-
tionable results in improving their quality of life (Easterly
2005; Rodrik 2005). Consequently, the progressive
parties arrived in most South American governments2

offering to put in the center of the public policy the
citizen needs (Serbin, Martínez, and Ramanzini 2012).
In this context, the economic growth provided the
necessary environment to sign into a law the new
labor rules proposed by this new governments, with
the widest possible consensus (Uriarte 2007). Most of
the reforms helped to improve labor conditions,

pendents from decades ago, but other were highly
populists (ECLAC 2018). As a consequence, the LMRI3

passed from 4.7 in 2002 to 5.2 in 2011, but it was still
below the global average, of 6.5 in 2011 (Fraser Institute
2019).

In practice, the impact of institutional changes on
labor income inequality was modest. Alves et al. (2012)
in Uruguay, Ferreira, Firpo, and Messina (2017) in Brazil
and Maloney and Nuñez (2004) in Colombia found evi-
dence of the positive impact of rising minimum wages
on inequality. The conclussion was the same, consider-
ing the collective bargaining reinforcement in Argentina
(Casanova and Alejo 2015); the tightening of the appli-
cation of labor legislation in Ecuador (Guzmán 2018);
or the improvement of social security coverage in Latin
America (Bertranou and Maurizio 2011; Keifman and
Maurizio 2012). In all the cases there was an overall pos-
sitive relationship with the decrease in inequality, but
nowadays it appears to be unremarkable.

The relationship between institutional changes and
labor inequality is conditioned by the nature of the
reforms developed and the remaining structural chal-
lenges of the region. In the labor market, at least a half
of each decile worked informally, but in deciles 1 and
2, informality reached 88.8% of the workers in 2015
(IDB 2019). Informal workers are poorly affected by the
labor legislation (Belman and Wolfson 2016) and conse-
quently, their wages are marginally impacted by insti-
tutional changes. Indeed, the empirical analysis carried
out in Argentina (Arcidiácono 2015), Chile (Grau,
Miranda, and Puentes 2018) and Colombia (Maloney
and Nuñez 2004) found a limited relationship betweeen
changes in minimum wages and the wages of informal
workers. Thus, there is evidence supporting that insti-
tutions do not play a role on inequality.

On the other hand, Amarante (2016) found in an study
for Latin America that formal wages and employment
contributed to the increase in inequality. Aditionally, the
impact of the institutional changes on labor inequality
is also conditioned by the ineficiency of the state appar-
atus (Izquierdo, Loo-Kung, and Rojas-Suárez 2013), still
conditioned by high levels of corruption (OECD et al.
2016). In contrast, some studies have found that, due to
policies that attempted to increase labor formality, this
labor formalization had an equalizing effect on income
redistribution for Brazil and Argentina (Maurizio 2015).
In addition, Keifman and Maurizio (2012) suggested that
the most important factor for reducing inequality is the
change in labor income, but formalization in labor
markets contributed to equality in Argentina, Brazil,
Chile, Mexico and Uruguay in the 2000s.

Another possible explanation for this significant
reduction in inequality in the region can be attributed
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to public spending. Specifically, social spending and
monetary transfers. According to Clifton, Díaz-Fuentes,
and Revuelta (2020), a new policy and institutional
cycle in Latin America, accompanied by the commodity
boom that surged at the beginning of the 2000s, played
a crucial role on reducing income inequality. They also
affirm that, eventhough the effect of social spending in
Latin America was small compared to the commodities
boom and the institutional framework, it was also impor-
tant on tackling inequality in the region. A similar result
is presented by Tsounta and Osueke (2014), Sánchez
Ancochea (2019) and Lustig, Pessino, and Scott (2014),
who determined that a higher spending on education
and higher tax revenues had an important impact on
reducing income inequality. Effectively, higher tax rev-
enues derived from the commodities boom and new
tax structures increased social spending in several
countries benefited by high commodity prices. Finally,
they highlight the significance that cash transfers to
the poor had in many countries in the Latin American
region, specifically cash transfers focused on education
and health.

Beyond the impact of the macroeconomic changes,
labor inequality is also related to structural changes in
labor force characteristics. The main changes were
increased participation of traditionally excluded groups
and its improved capacity. Expanding social and labor
market incorporation is extremely important for
people’s wellbeing, specially for low-income groups
that tend to be left out of social interactions and labor
activities (Martínez Franzoni and Sánchez-Ancochea
2014). Certainly, the new policies on cash transfers and
labor inclusion adapted in Latin America during the
2000s helped with the integration of marginalized
parts of societies through access to educational systems.

Attending to the reduction of gender, race and spatial
participation gaps, Ferreira, Firpo, and Messina (2017)
related them to the decline in earnings inequality
during the growth period. In Bolivia, Canavire-Bacarreza
and Rios-Avila (2017) found similar results. In Latin
America, Rodríguez-Castelán et al. (2016) offered a
regional vision, analyzing the context and founding
similar results. In all cases, the relationship was proved
but moderate, mainly because of the remaining
challenges.

Work capacity is mainly conditioned by education.
According to its evolution, the average percentage of
the South American population that has completed
primary school increased from 75.8% in 2002 to 83.5%
in 2011 (IDB 2019). The percentage of the South Ameri-
can population between 18 and 64 years old with at
least secondary education increased from 38.1% in
2002 to 49.5% in 2011 (IDB 2019). The average number

of years of schooling in Latin America rose from three
years in 1960, to five in 1980 and nine in 2010. Nowa-
days, it is still below US data (12 years) (Barro and Lee
2013).

Beccaria, Maurizio, and Vázquez (2015) found evi-
dence of that in Argentina, Parro and Reyes (2017) and
Rodríguez-Castelán et al. (2016) in Chile and to Wang,
Lustig, and Bartalotti (2016) and Jaume (2018) in Brazil.
The reward for improved primary school coverage
wourld be greater than improvements in tertiary edu-
cation. Consequently, the skill premium, that is, the
gap between low and high skills wages, should follow
an inverted U-shape. We analyze the trend of the skill
premium in Appendix 1. We applied a Mincer equation
in South American countries in the period 2005–2015
using the (CMAEH) database provided by the IDB
(2019). An increasing average trend can be observed in
each South American country in the return perceived
by unskilled workers in relation to skilled workers. There-
fore, we assume a downward trend in the skill premium.

Several studies support the idea that the reduction of
inequality can be explained by the reduction of the skill
premium. The research by Fernández and Messina
(2018) presents a detailed analysis of Argentina, Chile
and Brazil with regard to factors affecting income
inequality. The study suggests that the skill premium
(experience, schooling) plays a predominant role,
because the decrease in inequality at the upper-tail
can be explained by a reduction in the experience
premium, i.e. the reduction of the premium is stronger
in people with a higher academic level; while the edu-
cation premium has a greater effect below the average
for primary and secondary education. According to
Azevedo et al. (2013), the reduction in inequality is
related to wages, since, according to their research,
64% of the variation in the Gini coefficient was attribu-
ted to the reduction in the skill premium.

Behind the relationship between skill premium and
inequality variations is the human capital theory, that
assumes higher productivity when education is
improved (Schultz 1961; Becker 1993). Since the wage
is the payment for the work done, the capacity of
workers to contribute to productivity is a wage variable.
If low-skilled workers increased their contribution to pro-
ductivity more than the high-skilled workers, they would
be better paid. Increased productivity would translate in
higher incomes for low-skilled workers because they
would contribute more to it, reducing the skill
premium. We analyze the contribution of different
skills to productivity in Appendix 2. We applied a Panel
Fixed Effect (FE) model to nine South American countries
in the period 2000–2016 to determine the relationship
between the wages of unskilled and skilled workers

DEVELOPMENT STUDIES RESEARCH 97



and productivity. The productivity coefficient is higher
when we applied the model considering low-skilled
wages as the independent variable. Therefore, we
assume that low-skilled workers could be improving
their contribution to productivity more than the high-
skilled workers.

Attending to the link between skills and productivity,
workers’ capacity is not just related to the educational
coverage.4 Which are the variables related to the
workers’ capacity, beyond their education, that impact
on their productivity and, consequently, on labor
inequality?

Workers’ capacity to contribute to productivity
depends primarily on academic knowledge and soft abil-
ities (Cunha and Heckman 2007). They condition each
other and, at the same time, are determined by their life-
style (Fiszbein, Cosentino, and Cumsille 2016). Experi-
ence could be another variable to take into account, if
it had not been for the reduction of the experience
premium across all age groups in Latin American
countries in the 2000s (Rodríguez-Castelán et al. 2016).

Academic knowledges are mainly literacy and simple
math skills. They are directly related to school attend-
ance, traditionally considered in the analysis of skill
inequality, and the quality of education. The quality of
education is the big challenge. Half of the children
under 15 years of age enrolled in school do not
acquire a basic level of proficiency in reading, math-
ematics and science, according to the Programme for
International Student Assessment (PISA) results. Less
than 1% perform among the highest levels of proficiency
in mathematics, reading or science. In contrast, 12% of
students in OECD countries perform at the two highest
levels in mathematics, and 8.5% reach these levels in
reading and science. The 81% and 75% of Latin Ameri-
can students achieved the lowest possible level in math-
ematics and science, respectively, almost doubling the
rates of OECD countries (OECD 2018). In recent years,
an improvement in reading and mathematics has been
observed (UNESCO 2017). The quality of education
depends on a group of structural variables, caregiver
programs and processes (Naudeau et al. 2011) highly
codependent between them, that are being recently
widely explored with the aim of improve the children
capacity after their first years of education.

Soft skills are cognitive, like learning ability, critical
thinking, problem solving, communication skills, team-
work or the capability to prioritize tasks; and socio-
emotional, suchs as compassion, positive attitude and
values, among others (National Association of College
and Educators 2015). Despite their importance in devel-
opment, they have been poorly measured in the region.
A person’s soft skills depend, among other variables, on

the improvement of quantity and quality of the experi-
ences that he or she could have to generate new skills
in the present and reinforce the possibility of acummu-
lating more competencies in the future (Alfes et al.
2010). In this context, the Internet has become the
biggest tool for multiplying and diversifying people’s
experiences and turning them into new knowledges,
albeit through a screen. As a result, there is a positive
relationship between the access to the Internet and
the cognitive and socio-emotional skills, widely explored
by Calvert et al. (2005), Cranmer (2006) and Jackson et al.
(2006).

As shown by literature, there is a positive relationship
between Information and Communication Technologies
(ICT) in general, and internet access in particular, with
productivity (Bertscheck 2012; Draca, Rafaella, and
John 2007). Internet access of the lowest deciles
reduces their productivity gap with higher-educated
workers, as proposed by Gasparini et al. (2011) for
Latin America in 1990–2010. Consequently, inequality
would be reduced (Robinson et al. 2015). Navarro
(2010) found that in six Latin American countries,
people who use internet in the workplace and at
home have better wages, also if they are self-employed
workers. The difference was higher than in industrialized
countries. Available national studies show the same
result. In Ecuador, the increase in broadband availability
is related with a 7.5% increase in individual labor income
over the next two years (Katz and Callorda 2013). To De
Los Ríos (2010), those who became Internet users in Peru
from 2007 to 2009 increased their salaries more than the
non-users. This patterns is also observed in the rural area
of the country (Atasoy 2013).

Considering the influence of living conditions, both
academic and soft skills have some structural constrains
for improvement related to the multidimensional
poverty (van Ijzendoorn and Juffer 2006). Hill and Jodi
(1995) presented a conceptual model with which they
explained the negative consequences of poverty on chil-
dren in the short and in the long run. In the former,
poverty could reduce academic achievement of children
and make them more likely to drop school. In the latter,
future labor productivity may be conditioned by the
restricted education received in their childhood. Specifi-
cally, Schady et al. (2014) found evidence that wealthier
children perform better than their poorer peers; and
conditioned nutrition affected the human capacities to
improve their knowledge (WHO 1998; Vogl 2014; Lund-
borg, Nystedt, and Rooth 2014). Furthermore, illiteracy
rates play a key role in worsening income disparities
and life expectancy, infering that living conditions
affect not only the productive capacity of individuals,
but also their wellbeing and health (Messias 2003).
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3. Data sets and the methodological
approach

In order to test the hypothesis that a greater increase in
the productive capacity of less qualified workers in
relation to the productive capacity of qualified workers
reduced income inequality, we took into consideration
the skill premium. For this, we estimated the population
structure according to their educational level and sub-
sequently the average labor income of these groups.
For this purpose, the methodology applied by the
CEDLAS based on the SEDLAC database (2019) was
taken into consideration. Skill premium is defined as
the ratio between the labor income of highly educated
workers in relation to the labor income of workers with
lower educational level of the labor force. We defined
people with high education (skilled workers) as those
who report more than 13 years of schooling; while
people with low education (unskilled workers) are
those who have between 0 and 8 years of schooling.
Due to the theoretical approach and empirical evidence,
the trend of this ratio is expected to decrease over time.

The main explanatory variable is an index of own con-
struction, the Productive Capacity Index (PCI) which
takes into consideration a weighted average of the per-
centage of people belonging to the labor force with sec-
ondary education, the percentage of people with
internet access5,6 and the additive inverse of the Multidi-
mensional Poverty Index (MPI). The initial weight
assigned to each variable that composes it was 1/3.
However, for robustness checks we re-calculated this
index using different weights combinations. We are
aware of the limitations that this index may present.
First, it does not come from an official source and has
not been used in previous studies. Nevertheless, consid-
ering the limitation of information of this type for Latin
America, we considered that it can be a good proxy to
measure productive capacity, because it takes into con-
sideration the three (3) dimensions of productive
capacity set out in the literature. The construction of
this indicator together with its components was
carried out by quintile of per capita income per house-
hold. The data source for both the generation of the
dependent and explanatory variable is the CMAEH data-
base by IDB (2019). The PCI is therefore defined in
Equation (1).

PCIq = w1secon eduq + w2internet accq

+ w3(1−MPIq) (1)

where secon edu is the percentage of the labor force
with at least secondary education, internet acc is the per-
centage of the population with internet access, and q is
the quintile. The reason for considering the 1−MPI

variable is that the MPI attempts to capture multiple
deprivations both at the household level and individu-
ally in health, education and living standards through
10 indicators related to these fields. Therefore, 1−MPI
determines the percentage of households that do not
have any deprivation in these fields, which influences
the degree of their productivity.

To estimate the model, we considered the ratio
between the average PCI of quintiles 1 and 2 and the
PCI of quintile 5 (Q1Q2/Q5 PCI ratio). This is in order to
capture the relative development of this index with
respect to these income quintiles. We use this quintiles
in order to consider the difference between the two
lower income quintiles and the top one, and have a
proxy of income inequality (Chao et al. 2018). As men-
tioned above, the dependent variable is the skill
premium between skilled and unskilled workers. There-
fore, it is expected that an increase in the Q1Q2/Q5
PCI ratio is associated to a negative coefficient. The jus-
tification for this is that if the Q1Q2/Q5 PCI ratio
increases, this means that there was an increase in the
PCI of the quintiles (1 and 2) in relation to the PCI of
quintile 5. In other words, this increase translates into
an increase in the productive capacity of the lower quin-
tiles relative to the higher quintile, so the skill premium
is expected to decrease as there is a proportionally
higher increase in the wages of the lower unskilled
workers than the skilled workers. As the relationship is
inverse, then a negative coefficient is expected. In
Figure 1, we can observe that this variable has tended
to increase in the South American region, which
implies that, although there has been an increase in
the productivity capacity of all quintiles, the increase in
this capacity has been of greater magnitude in the
case of the lower quintiles.

In addition to this explanatory variable, as controls
related to economic growth we used the internal
demand growth and the terms of trade. We also
included the LMRI as a proxy variable for the institutional
reinforcement of the labor market. Finally, we included a
variable that captures the social spending as a percen-
tage of GDP. These control variables have been used
on the basis of what was explained in the theoretical
section, which showed the different factors that can
explain the reduction of inequality in the region. Data
for these control variables come from the World Bank
(2019) and the Fraser Institute (2019).

The estimation was made using a panel data model.
The dependent variable is the log of the ratio of the
labor income of the qualified workers in relation to the
unqualified workers of the labor force. As we considered
that there exist some time-invariant unobservable
characteristics of each of the countries incorporated in
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the study that can be related to other variables included
in the model, we prefered to estimate the model using
the Fixed Effects Estimator (FE), this estimation was
carried out with and without clustered standard errors.
To correct for heteroskedasticity problems and the pres-
ence of panel correlation, as well as serial autocorrela-
tion, estimations were made using panel-corrected
standard errors (PCSE) and Driscoll-Kraay standard
errors (SCC). Moreover, to account for dynamic effects
and endogeneity in some of the variables included, we
estimated the model using the Arellano and Bond esti-
mator. Thus, the estimated equation is:

lnsit − lnuit = ai + b1
Q1Q2
Q5

PCI it

+ b2Demand growth+ b3TOTit

+ b4LMRIit + b5SocialSpending+ uit (2)

where lnsit − lnuit represents the log of the ratio

between skilled and unskilled wages of country i in
year t, TOT is the terms of trade, and u is the error term.

The results for these estimations are in the following
section. For these estimations, the variables skill
premium, internal demand growth and the LMRI are
stationary at level, while the Q1Q2/Q5 PCI ratio, the
terms of trade and social spending, are stationary in
first difference.

4. Results and discussion

The results of the estimations, using a data panel struc-
ture, are shown in Table 1.

As can be seen, the R2, is between 0.30 and 0.40. The
coefficient of the main explanatory variable (Q1Q2/Q5
PCI ratio) is significant in all estimations. Similarly, it
can be observed that it has the expected sign. This
results can be seen as an evidence that the increase in
the ratio generates a negative change in the skill

Figure 1. Evolution of the PCI ratio between the average of Q1 and Q2 with respect to Q5 (Q1Q2/Q5 PCI ratio). Source: Authors’
elaboration.

Table 1. Results of the regressions of Equation (2).
FE FE Clustered SE PCSE SCC GMM

Q1Q2/Q5 ratio −0.826** −0.826* −0.947* −0.947* −0.543*
(0.374) (0.392) (0.566) (0.430) (0.290)

Demand Growth −0.00806** −0.00806* −0.00471 −0.00471 −0.00586*
(0.00404) (0.00364) (0.00643) (0.00631) (0.00341)

Terms of Trade −0.00126 −0.00126** −0.00159 −0.00159 −0.00081
(0.00076) (0.00046) (0.00139) (0.00178) (0.00066)

LMRI −0.317*** −0.317*** 0.215*** 0.215*** −0.181***
(0.061) (0.074) (0.025) (0.010) (0.048)

SociaI Expenditure −0.0469* −0.0469 −0.0167 −0.0167 −0.0379
(0.026) (0.045) (0.042) (0.046) (0.023)

Skill Premium (t−1) 0.373***
(0.084)

N 100 100 100 100 100
R-sq 0.319 0.3 19 0.403 0.403

Notes: Significance level at *** 1%, ** 5%, * 10%. Standard errors in parentheses.
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premium, implying that the productive capacity of the
low quintiles increased in greater proportion in relation
to the highest quintile. Due the sign in the coefficient,
there is an inverse relationship between the evolution
of the PCI and the skill premium. Therefore, a 1%
increase in the PCI of the lower quintiles (Q1 and Q2)
in relation to the highest quintile implies a negative vari-
ation in the skill premium of between 0.54% and 0.95%.
This implies, thus, that the productive capacity of the
lowest quintiles generated a larger increase in the
wages of least qualified workers in relation to those of
the most qualified.

With regard to the other control variables, we can see
that the internal demand is negatively correlated with
the skill premium, which means that if there is an
increase in the internal demand, skill premium will
decrease. This an expected result as internal demand is
a variable related to economic growth, and, as it was
stated in the theoretical section, economic growth was
negatively associated with income inequality; however,
its magnitude is small (Adão 2015). A similar pattern is
shown by the Terms of Trade, the same that was also
included as a control related to economic growth, none-
theless, it is not significant, with the exception of the
estimation by fixed effects with clustered standar
errors. With regard to the LMRI, we can see that it also
has a negative effect and, in general, a significant one
on the evolution of the skill premium. Thus, results
suggest that a 1% increase in this index generates a
reduction in the skill premium of between 0.18% and
0.33%, except for the estimations with PCSE and SSC,
which reflects the impact of labor market regulation
on the ratio of salaries of skilled and unskilled workers.
As stated in the literature, labor market policies such
as the ones related to minimum wage, can reduce
wage inequality (Casanova and Alejo 2015; Guzmán
2018); this is the reason why a negative coeffiencient
associated with LMRI was expected. Finally, social expen-
diture has a negative coefficient associated, however,
contrary to the claimed by the literature (Clifton, Díaz-
Fuentes, and Revuelta 2020), it is not statistically signifi-
cant (with exception for the first specification).

Our preferred specification is the one in which we
used the Arellano and Bond estimator (GMM) because
it admits to consider both, dynamic effects and endo-
geneity in the variables, which allows to have a more
accurate effect. It is worth mentioning that in all the
GMM estimations, a Sargan Test was performed to
check the validity of the instruments included.

As mentioned above, for robustness checks, we re-
calculated the PCI index in two ways: (1) we changed
the weights of the components of the index, in particu-
lar, we gave a higher weight (50%) to the variable related

to education, and the remaining 50% was distributed
equally between the two remaining variables; (2) we cal-
culated the index using a Principal Component Analysis
(PCA). Results are shown in Appendix 3. In general, the
direction, magnitude and significance of the variable
of interest were maintained in these two estimates,
which helps us to support the results obtained, and
are evidence of the hypothesis stated.

5. Conclusion

The remarkable reduction in inequality experienced by
Latin America during the period 2002–2011 has been
widely studied in the literature. Several hypotheses have
been put forward about what may be the causes that
led to this significant reduction in one of the regions
that has historically been one of the most unequal.

Because of the period in which this reduction
occurred, it was not difficult to relate this decline to
the economic growth of the countries in the region,
which occurred, in large part, because of the commod-
ities boom. Also, this period was characterized by a
series of institutional reforms, especially in the labor
market, which, as has been shown, could help to
explain the reduction in income inequality in the
region. Furthermore, there was a strong fiscal policy in
the region with redistributive purposes, and, along
with this, greater spending on education, which
allowed for greater coverage during this period, com-
pared to previous years.

However, these are not the only factors that explain
this reduction in income inequality. For this reason,
this paper explores the impact of an improvement in
the productive capacity of those workers with less edu-
cation, compared to workers with more years of edu-
cation, in reducing the skill premium. Our index of
productive capacity is a function of key aspects raised
by the literature, such as coverage of education, access
to internet, and living conditions. The results suggest
that the productive capacity of the less educated is posi-
tively and significantly related to the reduction of
inequality in South America in 2002–2011.

In terms of public policy, these results support the
importance of investment in people’s education, as
well as global and widespread access to the internet
for the entire population. In terms of living conditions,
policies are needed to help families reduce the depri-
vations they currently experience, as this may condition
their present and future outcomes. Indeed, the results
show that the productive capacity of the less educated
can be improved by decision makers to reduce inequal-
ity more easily than economic growth or institutional
reinforcement.
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Notes

1. The countries considered in this paper are Argentina,
Bolivia, Brazil, Chile, Colombia, Ecuador, Peru, Paraguay,
Uruguay and Venezuela.

2. In Argentina, Kirchner came to government in 2003; in
Brazil, Da Silva in 2003; in Bolivia, Morales in 2006; in
Chile, Bachelet in 2006; in Ecuador, Correa in 2006; in
Uruguay, Vázquez in 2004; and in Venezuela, Chávez in
1999.

3. The LMRI includes the (1) hiring regulations and
minimumwage; the (2) mandated cost of worker dismis-
sal; the (3) hiring and firing regulations; the (4) centra-
lized collective bargaining hour’s regulations, and the
(5) conscription.

4. Indeed, Rodríguez-Castelán et al. (2016) applied a
Mincer equation controlled by educational levels that
shows an R-squared of less than 0.3 between skill
premium and labor income inequality in nine South
American countries in the period 1993–2013.

5. The variable of the percentage of the population with
Internet access by quintile could not be estimated for
all years due to the nature of household surveys. For
the years in which this variable was not available, the
information was completed using data from the Inter-
national Telecommunication Union. However, these
years do not consider the information disaggregated
by quintiles.

6. Wages are expressed in real terms, based on the PPP
conversion factor. The dependent variables are unskilled
and skilled wages. The independent variables are the
variation of labor productivity, production, unemploy-
ment, minimum wage, and inflation. To interpret the
elasticity, we took the natural logarithm of the variables,
with the exception of the unemployment rate and
inflation due to the nature of the data. Due to the
lagged impact that some independent variables have
on the dependent variable, we considered lags in
some explanatory variables.
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Appendices

Appendix 1

The changes in education are related to the skill premium, that
is the gap between low and high skills wages. As mentioned in
the article, the skill premium had a downward trend in the
period analyzed. To visualize this trend, we apply a Mincer
equation for the years 2002–2015. This equation relates
income from work to the type of education and other intrinsic
characteristics of people, but not from work. We used the
CMAEH database (IDB 2019) for Argentina, Bolivia, Brazil,
Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay and Vene-
zuela. The equation is as follows:

wi = a+ bnonskilledi + u1xi + u2x
2
i + Xig+ 1i (A1)

where w represents the natural logarithm of the working
income per hour, i the individual; nonskilled is a binary variable
that takes the value of 1 if the individual is an unskilled worker;
b is its associated coefficient (it estimates the return of the
labor wage associated with skilled workers in relation to
unskilled workers); x the experience, u1 and u2 the coefficient
associated with the experience; X represents a vector of
control variables that includes sex, marital status, occupation
type, country area, among others; g the coefficient associated
with the vector of control variables and 1 the term of error.

We implemented a two stage Heckman correction model to
correct the bias when selecting samples in a nonrandom way,
in this case, of people who do not report an income corre-
sponding to that of the main activity. For this we calculate a
probit model where the dependent variable is occupied or
not. From this, we obtained the inverse of the Mills ratio,
used later as regressor in the model of ordinary minimum
squares. The estimation was made with sample weights.
Figure A1 shows the coefficient b to each year and South
American country. An increasing average trend can be
observed in each South American country in the return

perceived by unskilled workers in relation to skilled workers.
In the case of Chile, due to the availability of data, the
regression could only be estimated in five years within the
analysis period, so its trend is inconclusive.

Appendix 2

An increasing average trend can be observed in each South
American country in the return perceived by unskilled
workers in relation to skilled workers. Behind this proposal
remains the assumption that low skilled workers contribution
to productivity increased more than the high skilled contri-
bution, and, consequently, low skilled workers had a better
pay for that. Given that the wage is the payment for work
done, the capability of workers to contribute to productivity
would be a wage variable. If the capability to contribute to pro-
ductivity increases, wages also increase.

To analyze the relationship between productivity and skill
premium we took the interannual variation of the natural log-
arithm of the South American index of labor productivity and
the average of skilled and unskilled wages, considered in
terms of Purchasing Power Parity (PPP), with 2000 as its base
year. South American productivity is the natural logarithm of
the average of each country, calculated as the contribution
to output per worker, as expressed in Equation (A2).

labor productivityit = GDPit
Hit

= GDPit
hitLit

(A2)

where i represents each South American country, t is the year,
GDP is the Gross Domestic Product, H is the human capital, L is
the workforce and h is the average years of schooling.

In order to account for this relationship, we estimated a
panel data model for nine South American countries in the
period 2000–2006, following Equations (5) and (6) for unskilled
and skilled workers, respectively. How these equations should
be estimated depends on the assumptions made about the

Figure A1. Estimated coefficients (return of unskilled workers). Source: Authors’ elaboration.
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individual effect, i.e. the time-invariant characteristics of each
country, and its relationship with all the variables included in
each equation. Given that we assume that these individual cha-
tacteristics will be correlated with the variables included in
each model, we prefer to use a Fixed Effects Model. As all vari-
ables included in the model are stationary at first difference,
we used the first difference estimator, which also removes
these time-invariant characteristics of each country (Verbeeck
2017).

logwagensit = a+ gns logAit + Xitb+ uit (5)

logwagesit = a+ gs logAit + Xitb+ uit (6)

where ns represent unskilled, s represent skilled, i represents
each South American country, t is the year, a is the constant
term, g is the coefficient associated with productivity, A is
the productivity, b is the vector of estimated coefficients of
the control variable matrix X and u is the error term. As robust-
ness check, we estimated a second specification for each
model, where we included time fixed effects. All of the specifi-
cations are estimated with clustered standard errors at country
level. The results are shown in Table A1.

Both, the significance and the sign are as expected for each
case. The productivity coefficient is higher and significant
when applying the model that considers unskilled wages as
an independent variable. Productivity gains translate into
higher incomes for uneducated professionals than for skilled

workers. Hence, this suggests that low skilled workers would
be contributing more to productivity, which would result in
the empirical evidence regarding the reduction in the skill
premium. This results maintain after considering time fixed
effects.

Appendix 3

As mentioned above, the models were estimated again, but
this time considering the (2) recalculated indices. In the first
place, it was decided to give greater weight to the education
variable because there has been extensive literature on the
relationship between education and the productive capacity
of workers. Therefore, this new index was considered, precisely
considering the explanatory power of workers’ education to
determine their productivity. Results are shown in Table A2.

As can be seen, results are not much different from those
obtained before. The PCI ratio is associated with a negative
and significant coefficient, as well as before. A final robustness
check was done by calculating the PCI using the Principal Com-
ponent Analysis (PCA). In this case, we obtained one index per
quintile, using PCA, and then obtained the ratio Q1Q2/Q5. We
standardize our indexes so that it has a minimum value of 0
and a maximum value of 1. Results are shown in Table A3.

In this case, the expected negative sign and the magnitude
of the coefficient of interest (ACP Q1Q2/Q5), maintained with

Table A2. Models estimation using PCI with different weights.
FE FE Clustered SE PCSE SCC GMM

Q1Q2/Q5 ratio −0.826** −0.826** −0.933* −0.933** −0.658**
(0.346) (0.302)` (0.544) (0.352) (0.269)

Demand Growth −0.00812** −0.00812* −0.00483 −0.00483 −0.00539
(0.00400) (0.00385)` (0.00633) (0.00598) (0.00344)

Terms of Trade −0.00128* −0.00128** −0.00160 −0.00160 −0.00082
(0.00076) (0.00047) (0.00137) (0.00176) (0.00066)

−0.177
LMRI −0.316*** −0.316*** 0.212*** 0.212*** ***

(0.061) (0.070) (0.0254) (0.0096) (0.0478)
SociaI Expenditure −0.0473* −0.0473 −0.0181 −0.0181 −0.0373

(0.026) (0.047) (0.042) (0.046) (0.023)
Skill Premium (t−1) 0.38***

(0.084)
N 100 100 100 100 100
R-sq 0.325 0.325 0.405 0.405

Note: Significance level at *** 1%, ** 5%, * 10%. Standard errors in parentheses.

Table A1. Relationship between productivity and qualified and unqualified wages (2000–2016).
UnSkilled Skilled

(1) (2) (1) (2)

Productivity 0.501*** 0.436* −0.309 −0.439
(0.141) (0.220) (0.219) (0.363)

Production (t−1) 0.0000400** 0.0000245 0.0000220 0.0000229
(0.0000147) (0.0000207) (0.0000176) (0.0000224)

Unemployment −1.443 −1.903 −1.048 −3.185*
(0.784) (1.300) (0.958) (1.368)

Minimum Wage 0.0003610* 0.0004250* 0.0008530** 0.0006770**
(0.0001570) (0.0001830) (0.0002640) (0.0002770)

Time Fixed Effects No Yes No Yes
N 91 91 91 91
R-sq 0.245 0.342 0.215 0.416

Note: Significance level at *** 1%, ** 5%, * 10%. Clustered errors in parentheses.
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respect of previous models. However, it is important to notice
that the significance of the variable is lost when we estimate
the models using clustered standard errors in the panel fixed

effect specification and when we use PCSE. Nonetheless, our
preferred specification (GMM) remains significant at a 95%
level of confidence.

Table A3. Models estimation using PCA PCI
FE FE Clustered SE PCSE SCC GMM

Q1Q2/Q5 ratio −0.762** −0.762 −0.723 −0.723* −0.618**
(0.378) (0.473) (0.631) (0.384) (0.278)

Demand Growth −0.00852** −0.00852** −0.00539 −0.00539 −0.00571*
(0.00403) (0.00347) (0.00639) (0.00635) (0.00341)

Terms of Trade −0.00118 −0.00118** −0.00146 −0.00146 −0.00069
(0.000764) (0.000439) (0.001390) (0.001710) (0.000660)

LMRI −0.318*** −0.318*** 0.2 13*** 0.2 13*** −0.175***
(0.062) (0.075) (0.0250) (0.0103) (0.0476)

SociaI Expenditure −0.047* −0.047 −0.0181 −0.0181 −0.0371
(0.027) (0.045) (0.042) (0.048) (0.023)

Skill Premium (t−1) 0.387***
(0.084)

N 100 100 100 100 100
R-sq 0.325 0.325 0.405 0.405

Note: Significance level at *** 1%, ** 5%, * 10%. Standard errors in parentheses.
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