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Abstract

This study empirically analyzes whether trade liberalization increases wage in-
equality between skilled and unskilled workers in Chile during 1974-2007. The 
findings show that tariff reductions contributed to increases in wage inequa-
lity by causing price reductions of unskilled labor-intensive goods protected 
with the highest tariffs prior to trade liberalization. In contrast, we found no 
evidence that new technologies embodied in capital and intermediate goods 
caused skill-biased technological change. In addition, this study shows that 
an increase in the relative supply of college equivalents did not contribute to 
wage equalization, while an increase in the minimum wages contributed to 
wage equalization during the period of the democratic governments.

Keywords: trade liberalization, skill-biased technological change, wage 
inequality, Chile, Latin America.

Resumen. Apertura comercial y mejora salarial al trabajo calificado 
en Chile

En este trabajo se estudia empíricamente si la apertura comercial en Chile, 
durante el periodo 1974-2007, amplía la brecha salarial entre la mano de obra 
calificada y la no calificada. Se comprueba que la desgravación arancelaria ha 
contribuido al aumento en la desigualdad salarial a través de la caída de los 
precios de los bienes intensivos en mano de obra no calificada protegidos por 
altos aranceles antes de la apertura comercial. Por otro lado, no se observa 
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ninguna evidencia de que las nuevas tecnologías representadas por la impor-
tación de bienes de capital y de bienes intermedios hayan causado un cambio 
tecnológico sesgado a favor de la mano de obra calificada. Adicionalmente, 
los resultados muestran que el aumento en la oferta relativa de trabajadores 
con nivel universitario o su equivalente no ha contribuido a la reducción de 
la brecha salarial; mientras que, en contraste con lo anterior, el incremento 
del salario mínimo ha disminuido la desigualdad salarial durante el periodo 
de los gobiernos democráticos.

Palabras clave: apertura comercial, cambio tecnológico sesgado a favor de 
la mano de obra calificada, desigualdad salarial, Chile, América Latina.

1. Introduction

Does trade liberalization increase wage inequality between skilled and uns-
killed workers? If so, through which channel would trade liberalization affect 
wage inequality? In spite of traditional theorem inherent in the Heckscher-
Ohlin-Samuelson (henceforth, HOS) theory, many empirical studies have 
shown that trade liberalization has increased wage inequality in Latin 
American and Caribbean countries (henceforth, lacs) during the last three 
decades. In this regard, Goldberg and Pavcnik (2007) provide two important 
explanations based on an abundant body of empirical research. The first 
line of explanation for these findings focuses on the inconsistency with the 
assumptions of the hos theory. Previous research notes that contrary to ex-
pectations, the unskilled labor-intensive sectors were in fact the ones most 
protected, prior to trade liberalization, and that they experienced the largest 
tariff reductions during the trade liberalization period. Therefore, a rise in 
wage inequality is exactly what Stolper–Samuelson would predict. In contrast, 
the second line of explanation focuses on within-industry changes. According 
to past works, one of the main determinants of increases in wage inequality 
is the increase in demand for more skilled workers within all industries; that 
is, a skill-biased technological change (henceforth, sbtc). This increase is 
attributable to “defensive innovation” (Wood, 1995), which indicates that 
intensified competition from abroad induces firms to take advantage of the 
existing new technologies that were unavailable prior to trade liberalization. 
Sbtcs also arise from the incorporation of new technologies embodied in 
cheaper imported capital goods, such as machines and office equipment, or 
intermediate goods that are complementary to skilled workers.
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With regard to the evolution of wage inequality between skilled and 
unskilled workers in Chile, the first of the lacs to introduce far-reaching 
trade liberalization, there seems to be little room for argument; that is, 
there is, in general, a common agreement that wage inequality increased 
significantly since the mid-1970s, reached its peak in 1987, then decreased 
substantially up to the first half of the 1990s, once again increased in the mid- 
or late 1990s, and decreased 
afterward over the past decade 
(that is, during 1998–2007). 
However, the impacts of trade 
liberalization on the evolution 
of wage inequality still remain 
controversial. Beyer, Rojas and 
Vergara (1999) and Gallego 
(2012), in a more recent study, 
try to answer the aforementio-
ned questions using exactly the 
same employment survey over 
the same period while emplo-
ying a similar methodology. 
However, the findings are quite 
different. The former study 
finds that trade liberalization, 
measured as the volume of 
trade over gdp (the ratio of 
exports plus imports to gdp), 
and the price reductions of 
unskilled labor-intensive goods 
widen the wage premium gap 
between skilled and unskilled 
workers during 1960-1996.

Therefore, they conclude 
that the evolution of wage pre-
miums during this period can 
be understood within the context of the aforementioned inconsistencies in 
the assumptions of the HOS theory. In contrast, Gallego (2012) finds that the 
wage premium in the United States, which is assumed to be a proxy for sbtc 

With regard to the evolution of 
wage inequality between skilled 
and unskilled workers in Chile, 
the first of the lacs to introduce 
far-reaching trade liberalization, 
there seems to be little room for 
argument; that is, there is, in 
general, a common agreement 
that wage inequality increased 
significantly since the mid-
1970s, reached its peak in 1987, 
then decreased substantially up 
to the first half of the 1990s, 
once again increased in the mid- 
or late 1990s, and decreased 
afterward over the past decade 
(that is, during 1998–2007). 
However, the impacts of trade 
liberalization on the evolution 
of wage inequality still remain 
controversial



80     México y la Cuenca del Pacífico. Enero – abril de 2014

Yoshimichi Murakami

in developed countries, increased the relative demand for skilled workers in 
Chile, while he finds no statistical significance of the volume of trade over 
gdp and the prices of unskilled labor-intensive goods during 1960-2000. 
Therefore, he concludes that sbtc caused by technology transfers from de-
veloped countries through imported capital is the crucial determinant of the 
evolution of relative demand for skilled workers.

Furthermore, the impacts of an increase in the supply of skilled workers 
on wage inequality are also controversial among previous studies. Theoreti-
cally, an increase in the supply of skilled workers should push the wages of 
skilled workers down relative to that of unskilled workers, thereby contri-
buting to wage equalization. Beyer et al. (1999) find that an increase in the 
proportion of the labor force comprising university graduates reduces wage 
inequality. However, Robbins (1994) finds that an increase in the relative 
supply of university graduates does not explain the observed wage inequality 
during 1975-1992. Gindling and Robbins (2001) also find that education-price 
effects, that is, wage premiums for more educated workers, dominate the 
effects of an increase in the supply of education during 1974-1990.

In addition to considering the changes in labor supply, we must take into 
account other possible explanations, such as labor market conditions, when 
analyzing the evolution of wage inequality between skilled and unskilled 
workers (Gindling and Robbins, 2001). Among the labor market conditions, 
minimum wages, unemployment, and union bargaining should be considered 
the relevant factors for the Chilean case.2 However, the findings of previous 
studies are also ambiguous. Gindling and Robbins (2001) find a negative re-
lationship between minimum wages and wage premiums: an increase in the 
minimum wages contributes to wage equalization, but the correlations are not 
statistically significant at 10%. Gallego (2012) too finds a negative relationship 
between minimum wages and the relative demand for skilled workers but the-
se correlations are not statistically significant at 10%. Gindling and Robbins 
(2001) find a positive relationship between unemployment and wage premiums: 
a decrease in unemployment contributes to wage equalization; however, the 
correlations are not statistically significant at 10%. Thus, these previous studies 
find that the evolution of wage inequality cannot be explained by changes in 

2. For more details on the role of labor market conditions, see Bussolo, Mizala and Romaguera 
(2002) and Reinecke and Valenzuela (2011). The minimum wage law was established in the 
immediate aftermath of the military coup d’état, in October, 1973.
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labor market conditions, although they do recognize the potential role that they 
play. In contrast, Reinecke and Valenzuela (2011) argue that the weaknesses of 
unionization and collective bargaining are the key determinants of the limited 
improvement found in wage inequality after 1990.

We assume that there are at least two important reasons for the afore-
mentioned unsettle debate on the distributional effects of trade liberalization. 
First, the two studies mentioned above, Beyer et al. (1999) and Gallego (2012), 
cover not only the post-1974 trade liberalization period but also the pre-1973 
import substitution industrialization period. The problem with including this 
period is that Chile had experienced political and economic turmoil during 
this period, especially from 1970 to 1973; that is, Chile passed through the 
“socialist-populist Chilean experience” (Larraín and Meller, 1991) era. While 
various previous studies show that wage inequality was at its lowest level du-
ring this period, the determinants of wage equalization comprise the temporal 
results of distributional policies typically inherent in “economic populism” 
(Dornbusch and Edwards, 1991); thus, wage equalization should be inter-
preted as in a separate mechanism from the trade liberalization perspective.

This problem is also applicable in the case of labor market condition va-
riables. For example, a decrease in wage inequality chronologically coincides 
with temporary increases in real minimum wages; this is one of the typical 
“economic populism” policies. Thus, the aforementioned negative relationship 
between minimum wages and wage premiums could disappear if we exclude 
this period from our study. Therefore, we should only cover the post-1974 
period (i.e., the 1974-1989 military government period and the post-1990 
democratic government period) when analyzing the impact of trade liberali-
zation on wage inequality; this study extends the analysis to 2007. 

Further, we argue that all the trade-related variables used by Beyer et al. 
(1999) and Gallego (2012) are not necessarily appropriate measures of trade 
liberalization. First, the volume of trade over gdp has flaws as a measure of 
trade liberalization, as pointed out by Rodriguez and Rodrik (2001). In par-
ticular, when one considers the specific Chilean context, trade volumes have 
crucial flaws as a measure of trade liberalization. This is because exports from 
Chile still depend heavily on a limited number of commodities, including 
copper; thus, trade volumes can be approximately determined from the price 
of copper and the real exchange rate, neither of which is related to trade libe-
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ralization by itself.3 Second, changes in the prices of unskilled labor-intensive 
goods occur not only because of trade liberalization, that is, tariff reductions 
or elimination of non-tariff barriers, but also because of other factors, such 
as decreases in domestic demand. Therefore, we cannot deny the fact that 
the prices of unskilled labor-intensive goods are endogenous variables with 
respect to wage inequality. Third, the channel through which wage premiums 
in the United States would contribute to sbtc in Chile is ambiguous, although 
wage premiums in the United States are certainly exogenous variables with 
respect to wage inequality in Chile.

In this regard, Gallego (2012) argues that the imported capital from deve-
loped countries plays a crucial role in technological transfer. However, he does 
not show any direct evidence linking technological transfers and imported 
capital. Therefore, we are rather skeptical of the findings of the two studies 
and therefore, argue that we should use tariffs, which are the most direct 
measures of trade liberalization (Rodriguez and Rodrik, 2001). Moreover, 
tariffs have been not only appropriate proxies for trade liberalization but also 
exogenously determined with respect to wage inequality in the case of Chile, 
because Chile applied flat tariffs to most goods since 1979.4

Therefore, the objective of this study is to empirically analyze whether 
trade liberalization increases wage inequality between skilled and unskilled 
workers and identify the channel through which it would affect wage inequali-
ty by using tariffs that are the most direct measure of trade liberalization, and 
covering only the post-1974 Chilean trade liberalization period. In addition, 
this paper tries to identify the impacts of the labor supply of skilled workers 
and labor market conditions on wage inequality, which vary in previous stu-
dies. With regard to the analytical methodology, this paper takes advantage 

3. In fact, during 1974-1996, the correlation coefficient between the volume of trade over gdp and 
the real effective exchange rate was very high: 0.89. The data on the ratio of exports plus imports 
to gdp are from the International Financial Statistics (ifs) 2009 cd-rom. The data on the real 
effective exchange rate are from the calculations developed by the author on the basis of Ffrench-
Davis, Leiva and Madrid (1992: 44) during 1974-1976, Banco Central de Chile (2002: 345-349) 
during 1977-1985, and the bank’ s web page (http://www.bcentral.cl/) during 1986-2007.

4. Although the tariffs levied in each industrial sector varied widely, from 0% to 750%, and the 
average tariff was 94% at the end of Allende’s administration, the military government not only 
completely eliminated ntbs but also applied a uniform 10% tariff on most goods by 1979. The 
center-left coalition government, which took office in 1990, implemented further uniform tariff 
reductions (see Figure 1).
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of the methodology developed by the relevant labor economics literature, as 
will be discussed in greater detail in the following section.

This paper is organized as follows. Section 2 describes a stylized theoretical 
model to analyze wage inequality between skilled and unskilled workers and 
explains how to apply the model to the Chilean context. Section 3 describes 
the data and method of estimation. Section 4 provides the findings of eco-
nometric analysis. The conclusions are summarized in Section 5.

Figure 1
Evolution of average nominal tariff rates, 1974-2007 (%)

Source: Ffrench-Davis, Leiva and Madrid (1992), Ffrench-Davis (2002), and World Integrated 
Trade Solution (wits).

2. Model

In this section we describe a stylized theoretical model to analyze wage 
inequality between skilled and unskilled workers and explain how to apply 
this model to the Chilean context. This model was presented by Katz and 
Murphy (1992) and then developed by Card and Lemieux (2001) and many 
other previous studies. This model assumes that wage inequality between 
skilled and unskilled workers is attributable to the evolution of the relative 
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supply and relative demand for skilled workers. While Card and Lemieux 
(2001) developed a model incorporating imperfect substitutability between 
not only different skill groups but also different age groups, this study uses 
the simplest model presented by Katz and Murphy (1992),5 because this 
study uses not wages in themselves but “pure” skill premiums estimated by 
controlling for observable workers’ characteristics, as will be discussed in 
greater detail in the next section.

Therefore, we assume the following ces production function for aggregate 
output Y with two production factors, skilled workers and unskilled workers:

(1) 

where Lst and Lut are the total quantities of skilled and unskilled workers used 
in production during period t; atand bt are the factor-augmenting technological 
parameters in period t, meaning that technological changes cause an increase 
in the productivity of skilled and unskilled workers; and  is the time-
invariant elasticity of substitution between skilled and unskilled workers.

If we assume that the wage rate of unskilled workers is equal to the mar-
ginal product of unskilled workers and that the wage rate of skilled workers 
is equal to the marginal product of skilled workers, we obtain the following 
wage inequality function as the natural log of the ratio of the wage rate of 
skilled workers to that of unskilled workers:

(2)   

where Wst and Wut stand for the wage rate of skilled and unskilled workers, 
respectively, in period t. This equation decomposes the evolution of wage 

inequality between skilled and unskilled workers into the first term, which 

represents the relative demand for skilled workers, , and the second 

term, which represents the relative supply of skilled workers,  . What is 

relevant from the theoretical assumption regarding the impacts of an increase 
in the supply of skilled workers on wage inequality can be given as follows:

5. We also owe our specification to Acemoglu and Autor (2011).
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(3)  

Therefore, this model shows that an increase in the relative supply of skilled 
workers reduces the wage inequality between skilled and unskilled workers.

Since we assume that s is a time-invariant production parameter, te-
chnological change is skill neutral as long as the productivity of skilled and 

that of unskilled workers increase at the same rate. However, this model 

usually assumes the existence of sbtc, that is,  . Since at and bt are not 

directly observable parameters, the literature assumes that there is a log linear 

increase in the relative demand for skilled workers over time coming from 
technology; that is, the evolution of the relative demand for skilled workers 
can be captured by a linear time trend (Acemoglu and Autor, 2011). Therefore, 
we make the following assumption on the first term, which represents the 
relative demand for skilled workers:

(4) 

where t is a linear time trend. If we substitute equation (4) into equation (2), 
we obtain

(5) 
 

Apparently, this model assumes that sbtc takes place at a constant rate. 
However, there is no special reason for sbtc to always take place at a constant 
rate; therefore, we do not have to necessarily abide by the aforementioned as-
sumption. In fact, Autor, Katz and Kearney (2008) allow the term representing 
the relative demand for skilled workers to have more flexible specifications; 
they include not only a linear time trend but also a quadric time trend and 
a cubic time trend. Moreover, it is natural to assume that sbtc takes place 
in Chile at a varying rate, because trade liberalization in Chile is very rapid 
and comprehensive as compared to other developing countries, including the 
lacs. Therefore, we assume that a linear time trend can capture a sbtc that is 
not necessarily related to trade liberalization as mentioned in the usual labor 
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economics literature; thus, we include trade-related variables that can capture 
the sbtc inherent in trade liberalization instead of a quadric or a cubic time 
trend. Under this assumption, the term representing the relative demand for 
skilled workers can be described as follows:

(6) 

where trade stands for the trade-related variables in period t. We include the 
average nominal tariff rates of each year as the measure of trade liberaliza-
tion, as discussed in the introduction. We also separately include the ratio 
of imports of consumption goods, capital goods, and intermediate goods 
to each year’s gdp (Consumption m/gdp, Capital m/gdp, and Intermediate m/
gdp) to identify the channel through which trade liberalization would affect 
sbtc. This is because sbtc is attributable to both import competition in 
final goods and the incorporation of new technologies embodied in capital 
and intermediate goods, as discussed in the introduction; thus, we need to 
identify which channel is relevant to the case of Chile. Therefore, this is the 
estimation strategy in which we apply this model to the Chilean context. If 
we again introduce equation (6) into equation (2), we obtain

(7)  

In addition, we add possible control variables that could have different effects 
on skilled and unskilled workers. First, we need to control for labor market 
conditions, such as minimum wages and unemployment, as discussed in the 
introduction. Theoretically, if the wages of unskilled workers are affected by 
the minimum wages while the wages of skilled workers are not, an increase in 
minimum wages can be expected to increase the wages of unskilled workers; 
thus, it contributes to a reduction in wage inequality (Gindling and Robbins, 
2001). Concerning unemployment, if unemployment requires some additional 
qualification, an increase in unemployment would be expected to lead to an 
increase in the wages of skilled workers, thus contributing to an increase in 
wage inequality (Larrañaga, 2001). Second, we consider the export impacts 
predicted by the HOS theory: if the non-traditional natural resource-based 
exports, e.g., fish, fruit, and forestry products, expanding after trade libe-
ralization comprises unskilled labor-intensive goods, these changes would 
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favor unskilled labor, thus contributing to a reduction in wage inequality.6 In 
our empirical analyses, we estimate equations (5) and (7) without and with 
control variables, as will be discussed in greater detail in the next section.

3. Data and estimation method

In this section, we describe the data used in this study and the method of 
estimation. In the estimation of equations (5) and (7) mentioned above, the 

evolution of wage inequality between skilled and unskilled workers, 

, and that of the relative supply of skilled workers, , are observable 

variables. Therefore, the most relevant issue in the estimation method is how 
to calculate the aforementioned two variables. 

The data used for calculating the variables come from the Employment 
and Unemployment Survey for Greater Santiago (Encuesta de Ocupación y 
desocupación en el Gran Santiago), conducted by the University of Chile. This 
survey covers the Greater Santiago area, which includes roughly 40% of total 
Chilean population, and is conducted in June every year. Each survey covers 
fixed 3,600 households,7 and approximately 10,000 and 14,000 individuals 
during 1974-2007. The data are repeated cross-section, and the sample is 
fully representative of the Greater Santiago area.

We define “wages” as the net (after tax) remuneration from paid employ-
ment excluding the income from self-employment, assets, pensions, or other 
sources, that is, the sum of wage income, family allowance, bonuses, and 
allowance for overtime work, eliminating income taxes, the complementary 
global tax, and other legal deductions.8 As such, wages include the impacts 
of monetary transfers. The samples used in this study comprise the working 
age (14-65 years) population who report positive income and positive work 
hours. The sample includes only salaried workers—that is, white-collar (“em-
pleados”) and blue-collar (“obreros”) workers—who work on a full-time basis 

6. For example, Scott (1996) and Schurman (2002) point out that those non-traditional natural 
resource-based export sectors, especially the fruit sector, were successful in creating relatively 
unskilled labor-intensive jobs as compared to copper, which is a traditional export sector in Chile.

7. Although the number of households fluctuated during 1957-1979, the number has stayed fixed 
since 1980.

8. For more details, see the web page of the Microdata Center of the Department of Economics at the 
University of Chile: http://www.empleo.microdatos.cl/ (accessed on May 10, 2012).
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(more than 30 hours a week). Therefore, self-employed workers—that is, 
employers and independent workers—are not included. Domestic servants, 
unpaid family workers, and military personnel are also excluded from the 
sample because their wages are not likely to be determined by market forces. 
The samples whose variables are not answered in at least one survey question 
are also eliminated in advance.

To calculate the evolution of wage inequality between skilled and unskilled 
workers and the relative supply of skilled workers, we define skilled workers 
as college equivalents and unskilled workers as high-school equivalents, be-
cause there is a notable wage gap between people who completed university 
education and those who completed only high school in Chile (Ffrench-Davis, 
2010). Therefore, the evolution of wage inequality between skilled and unski-
lled workers and that of relative supply of skilled workers are calculated as the 
skill premiums between college equivalents and high-school equivalents (wp) 
and that of the relative supply of college equivalents (relative supply). Then, 
we apply the methodology of Autor et al. (2008) to our study to calculate the 
evolution of wage inequality college equivalents and high-school equivalents.

The methodology is as follows. First, we construct six education catego-
ries (workers with up to primary school education, high-school dropouts, 
high-school graduates, vocational high-school dropouts and graduates, some 
college,9 and university graduates) up to 1997, five education categories (wor-
kers with up to primary school education, high-school dropout, high-school 
graduate, some college, and university graduates) after 1998,10 and four po-
tential experience categories11 (0-9, 10-19, 20-29, and 30+ years), and then 
construct 24 or 20 education × experience groups. Second, we estimate the 
skill premiums for high-school graduates and university graduates from the 
following wage equation, limiting the sample to males:12

9. “Some college” comprises workers who had not completed Centro de Formación Técnica (cft)- or 
Instituto Profesional (ip)-based education (which are non-university post-high-school education 
programs), cft- or ip-based education graduates, or university dropouts.

10. The classification of education categories has changed since the 1998 survey.
11. The years of potential labor experience is calculated by (age – years of schooling – 6).
12. Following Card and Lemieux (2001), we consider only males when calculating the evolution 

of wage inequality between college equivalents and high-school equivalents to avoid potential 
sample selection biases, but we consider both males and females when calculating the evolution 
of the relative supply of college equivalents.
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(8)  

where i indexes an individual; W stands for hourly wages obtained by dividing 
monthly wages by four weeks of working hours and are then deflated by the 
national consumer price index (December 1998 = 1); vector educateg repre-
sents the aforementioned education categories;13 exp is years of potential 
experience;14 and vector X contains a head of household dummy that is 1 for 
workers with a head position, a public sector dummy that is 1 for workers 
employed in the public sector, and 8 industry indicators.15 Third, using the 
results of the aforementioned regression, we calculate the predicted log wages 
for high-school graduates and university graduates evaluated at the relevant 
experience level (5, 15, 25, or 35 years, depending on the aforementioned 
experience groups) and at the base categories with regard to all variables in 
vector X. Finally, we calculate the difference between the predicted log wage 
for the group of university graduates, , and high-school graduates,

 , using the average share of total monthly hours worked by education 
× experience groups in each year as weights.

To calculate the evolution of the relative supply of college equivalents, we 
apply the methodology followed by Card and Lemieux (2001) and Ciccone and 
Peri (2005). The model assumes that there are only two kinds of production 
factors, skilled workers and unskilled workers. Therefore, we need to classify 
all male and female workers into two groups—that is, college equivalents 
and high-school equivalents—. In this regard, we calculate the quantities of 
high-school equivalents, Lut, in period t as follows:

13. Workers with up to primary school education are chosen as the base category.
14. Although Autor et al. (2008) include the interactions of the quadric and Gallego (2012) includes 

the interactions of cubic for experience with education categories, we do not include the 
interaction terms with education categories because we cannot reject the jointly conducted F test 
for the insignificance of the interaction terms at the 10% level for most of the analysis period.

15. The industry indicators are classified as follows: agriculture, mining, construction, manufacturing, 
commerce, financial services, personal services, community services, and transportation. The 
manufacturing sector is chosen as the base category because it holds the largest employment 
share among all the industrial sectors.
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(9)    

where , and are the total monthly working hours 
of workers who have completed up to primary school education, are high-
school dropouts, are high-school graduates, and have attended some college, 
respectively;   ,  , and  are the average wages of 
each year for workers who have completed up to primary school education, 
are high-school dropouts, are high-school graduates, have attended some co-
llege, and are university graduates, respectively. Therefore, we assume perfect 
substitution between the less educated workers up to high-school graduates, 
and precisely weigh their working hours according to the ratio of their actual 
hourly average wages to those of high-school graduates. We distribute the 
working hours of the workers with some college education, which are “split” 
between college equivalents and high-school equivalents on the basis of their 
relative wages, as shown in equation (9). The quantities of college equivalents, 
Lst, in period t are calculated in exactly the same way:

(10)  

where   is the total monthly working hours of workers who are university 
graduates.

Although Gallego (2012) also weighs the working hours of workers accor-
ding to their education level, he applies fixed weights to all years: for example, 
the working hours of high-school dropouts are half of those of high-school 
graduates. However, the relative wages substantially fluctuated during his 
analysis period, rendering his assumption unrealistic and his calculations of 
the relative supply of skilled workers biased. 

Regarding the trade-related variables, the data of average nominal tariff 
rates (Tariff) are from Ffrench-Davis, Leiva and Madrid (1992) for 1974-1989, 
and Ffrench-Davis (2002) and World Integrated Trade Solution (wits) for 
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1990-2007 (shown in percentage terms). We do not consider preferential 
tariffs given the enforcement of numerous preferential free trade agreements 
that Chile has actively pursued since the 1990s. The data of the imports of 
consumption goods, capital goods, and intermediate goods are from Banco 
Central de Chile (2002) for 1974-1999 and its web page for 2000-2007 (shown 
in percentage terms). As for the control variables stated earlier, we use the 
unemployment rate of males (Unemployment) from our own calculations based 
on data from the aforementioned employment survey (shown in percentage 
terms), real minimum wages (Real minwage) from Banco Central de Chile 
(2002), and the web page of Biblioteca del Congreso Nacional de Chile16 deflated 
by the national consumer price index (December 1998 = 100). As a proxy for 
non-traditional natural resource-based exports, we use the ratio of non-copper 
exports to gdp (Non-copper ex /gdp) from Banco Central de Chile (2002) for 
1974-1999 and its web page for 2000-2007 (shown in percentage terms).

4. Estimation results

Figure 2 shows the evolution of skill premiums between college equivalents 
and high-school equivalents, and figure 3 shows the evolution of the relative 
supply of college equivalents during 1974-2007. The evolution of skill pre-
miums basically coincides with that seen in the previous studies: it increased 
significantly since the mid-1970s, reaching its peak in 1987; it then decreased 
substantially up to the first half of the 1990s, and once again increased in the 
mid-1990s; after that, it slightly decreased, although fluctuating year by year. 
This is as discussed in the introduction. The evolution of the relative supply 
of college equivalents basically shows an increasing trend, although this too 
fluctuated year by year. 

16. http://www.bcn.cl/ (accessed on December 8, 2011).
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Figure 2
Evolution of skill premiums between college equivalents and high-school 

equivalents in Greater Santiago, 1974-2007

Source: Author’s calculations based on the data from Encuesta de Ocupación y Desocupación en 
el Gran Santiago.

Figure 3
Evolution of the relative supply of college equivalents 

in Greater Santiago, 1974-2007

Source: Author’s calculations based on the data from Encuesta de Ocupación y Desocupación en 
el Gran Santiago.



Enero – abril de 2014. Análisis   93 

Trade Liberalization and Skill Premium in Chile

The results of the Augmented Dickey-Fuller (adf) unit roots tests without 
and with time trend are presented in table 1. The lag length is determined by 
the sequential t test on the highest-order lag, beginning with higher-order 
lags and stopping when the coefficient is statistically significant. The results 
show that we cannot reject the null hypotheses of unit roots at the 5% sig-
nificance level in without and with time trend, except for the relative supply 
of college equivalents and the ratio of the imports of intermediate goods to 
gdp, indicating the existence of unit roots in dependent and all independent 
variables. Therefore, we perform the Engel–Granger cointegration tests in 
the estimation equations.

Table 1
Results of the adf unit root tests

Variable Test statistics 
without trend

Number 
of lags

Number 
of obs

Test statistics 
with trend

Number 
of lags

Number 
of obs

wp -2.772* 2 31 -1.930 2 31
Relative supply -2.433 0 33 -4.183** 0 33
Real minwage 0.390 5 28 -2.301 3 30
Unemployment -2.443 0 33 -2.834 0 33
Tariff -2.464 1 32 -3.127 1 32
Consumption M/GDP -2.055 0 33 -2.523 0 33
Capital M/GDP -2.042 0 33 -2.096 0 33
Intermediate M/GDP -0.558 5 28 -4.226** 0 33
Non-copper EX/GDP -2.213 0 33 -3.157 4 31

** and * indicate significance at the 5% and 10% levels, respectively.

Table 2 reports the results of estimation equations (5) and (7). The co-
efficients on the relative supply of college equivalents are not statistically 
significant at all. Moreover, they show positive in some models—that is, 
they do not show theoretically the “correct” signs—. Therefore, we cannot 
reject the perfect substitution between college equivalents and high-school 
equivalents; we find that an increase in the relative supply of skilled workers 
does not contribute to wage equalization during 1974-2007. The findings are 
quite different from both Gallego (2012), who rejects the perfect substitution 
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between college equivalents and high-school equivalents during 1960–2000,17 
and Beyer et al. (1999), who find that an increase in the proportion of labor 
force with university graduates reduces wage inequality during 1960-1996, 
but agree with Robbins (1994).

Table 2
Regression results of estimation equations (5) and (7)

Equation (5) Equation (7)
[1] [2] [3] [4] [5] [6] [7] [8]

Relative supply 0.122 0.148 -0.070 -0.189 0.083 0.146 0.014 -0.165 
(0.171) (0.171) (0.187) (0.147) (0.137) (0.141) (0.155) (0.140)

Trend 0.005 0.018*** 0.004 0.024*** 0.014 0.009 0.010 0.020*** 
(0.004) (0.006) (0.005) (0.008) (0.012) (0.007) (0.008) (0.004)

Real minwage -0.003*** -0.005*** -0.004* -0.002** -0.002 -0.005*** 
(0.001) (0.001) (0.002) (0.001) (0.001) (0.001)

Unemployment 0.002 0.006* 0.004 0.002 -0.001 0.006* 
(0.003) (0.003) (0.006) (0.008) (0.004) (0.003)

Tariff -0.005* -0.008*** -0.009*** 
(0.003) (0.002) (0.002)

Consumption 
M/GDP

0.028 
(0.043)

Capital M/GDP 0.006 
(0.032)

Intermediate 
M/GDP

-0.025* 0.012 
(0.013) (0.010)

Non-copper EX/
GDP

-0.004 0.014 0.017 0.024*

(0.014) (0.014) (0.011) (0.014)
Constant 1.341*** 1.589*** 1.135*** 1.268*** 1.281*** 1.369*** 1.357*** 1.179*** 

(0.314) (0.341) (0.333) (0.245) (0.264) (0.421) (0.316) (0.282)
Number of obs 34 34 34 34 34 34 34 34
R-squared 0.229 0.458 0.290 0.606 0.485 0.479 0.518 0.612
ADF-Test -3.647 -5.102*** -3.693 -6.947*** -5.409*** -5.288*** -5.977*** -6.861***

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
Note: Numbers in parentheses are Newey-West HAC standard errors.

17. Gallego (2012) estimates the elasticity of substitution between college equivalents and highschool 
equivalents from 1.40 to 1.70; that is, the coefficients on relative supply of college equivalents are 
estimated from -0.714 to -0.588. For more details, see footnote 14 of Gallego (2012: 605).
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Regarding trade-related variables, the coefficients on tariffs are negatively 
significant in models without and with control variables (reported in columns 
[3], [4] and [8]), indicating that tariff reductions contribute to increases in 
wage inequality between skilled and unskilled workers. The coefficients on 
the ratio of the imports of consumption goods and capital goods to gdp are 
positive but not statistically significant (reported in columns [5] and [6]). 
The coefficients on the ratio of the imports of intermediate goods to gdp are 
negatively significant at 10% level (reported in column [7]). However, the 
significance of the ratio of the imports of intermediate goods to gdp disap-
pears after controlling for tariffs, while the significance of tariffs is found 
to persist (reported in column [8]). Therefore, the results show that tariff 
reductions in themselves affect wage inequality, while the observed negative 
relationship between the ratio of the imports of intermediate goods to gdp 
and wage inequality is lack of robustness; that is, tariffs correlate with both 
wage inequality and the ratio of the imports of intermediate goods to gdp. In 
fact, a regression of the ratio of the imports of intermediate goods to gdp on 
tariffs yields a positive and statistically significant coefficient of 0.074 (with 
a T-statistic of 4.46) during 1974-1989.

The null hypotheses of no cointegration are also rejected, as shown in 
columns [4] and [8]; thus, the relationship between wage inequality and ta-
riffs is not spurious. Moreover, the impacts of tariffs on wage inequality are 
practically large; a coefficient of -0.0090 presented in specification [8] shows 
that a 50% tariff reduction would lead to a 0.45-point increase in the log 
wage difference between college equivalents and high-school equivalents. The 
results indicate that the explanatory factor of tariff for the total variance of 
dependent variable (i.e., log wage difference between college equivalents and 
high-school equivalents) during 1974-2007 is as large as 39.4%, and thus, it 
is the most important factor among the explanatory variables except for the 
time trend.18 A logical examination of these findings would directly show what 
Beyer et al. (1999) imply by using the prices of unskilled labor-intensive goods; 
the unskilled labor-intensive sectors that were protected with the highest 
tariffs prior to trade liberalization experienced the largest tariff reductions. 

18. The explanatory factor represents the share of the variance explained by each independent variable 
to the total variance of the dependent variable. It can be calculated by multiplying each standard 
partial regression coefficient and the correlation coefficient between each explanatory variable and 
the dependent variable. For more details, see Contreras (2002).
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In fact, Hachette (2000) shows that the two unskilled labor-intensive sectors, 
textiles, and footwear and apparel, which were protected with the highest 
effective tariffs among 23 industrial sectors in 1975, experienced the largest 
tariff reductions from 1975 to 1979.19 Therefore, tariff reductions contribute 
to increases in wage inequality through the Stolper–Samuelson effects.

A possible explanation for the insignificance of the ratio of the imports 
of capital and intermediate goods to gdp is the effect of “imports-de-subs-
titution” (Ffrench-Davis, 2008, 2010) after trade liberalization in Chile. 
Ffrench-Davis (2008, 2010) point out that the abandonment of the import 
substitution of final consumption goods reduced the imports of intermediate 
goods and capital goods, such as machinery and equipment, while it increased 
the imports of consumption goods (particularly non-food goods), leading to 
bankruptcy in the remaining import substitution sectors, such as the auto-
motive industry. Therefore, the findings show that sbtc is not attributable to 
the incorporation of new technologies embodied in capital and intermediate 
goods in the case of Chile. Moreover, the findings are unique to Chile in that 
they are in contrast with some other lacs like Mexico, which experienced a 
growing importance of trade in intermediate goods; thus, the import catalyzed 
technological change is the main cause for sbtc.20 Therefore, the findings are 
quite different from both Gindling and Robbins (2001) and Gallego (2012), 
who conclude that skill-intensive technologies embodied in imported capi-
tal goods caused sbtc in Chile. The findings can be also interpreted as the 
experience of a country with a weak manufacturing sector and comparative 
advantage in natural resources after rapid and far-reaching trade liberaliza-
tion, that is, “premature de-industrialization” (McMillan and Rodrik, 2011).

Another interesting finding is the impact of minimum wages. The coe-
fficients on minimum wages are negatively significant in cointegrated mo-
dels (reported in columns [2], [4], [5], [6] and [8]). The finding shows that 
a decrease in minimum wages certainly contributes to increases in wage 
inequality between skilled and unskilled workers, even if we exclude the 
“socialist-populist Chilean experience” era from the analysis period; thus, 
it is quite different from the ambiguous results of the previous studies. This 
is a reasonable finding, because the minimum wages were sufficiently low 

19. The effective tariffs of the textiles sector decreased from 138% to 16% and those of the footwear 
and apparel sector decreased from 164% to 14% from 1975 to 1979.

20. See, for example, Crag and Epelbaum (1996) and Harrison and Hanson (1999). 
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under the military government; it is just the same as the per capita poverty 
line income of an urban area in Chile.21 Thus, the finding coincides with the 
theoretical assumption that if the wages of unskilled workers are affected by 
minimum wages while the wages of skilled workers are not, an increase in 
minimum wages would be expected to decrease wage inequality. Therefore, 
we conclude that the weak performance of labor markets under the military 
government is also an important determinant of increasing in wage inequality, 
while the improvement in labor market performances, especially an increase 
in the minimum wages, contributed to wage equalization during the period of 
the democratic governments. On the other hand, the coefficients on unem-
ployment are positive, except for column [7]; that is, they are the expected 
signs, but not statistically significant.

The coefficients on the ratio of non-copper exports to gdp are positive 
except for in columns [4]. However, one possible explanation for the unex-
pected positive sign is that this employment survey covers only the Greater 
Santiago area—an urban area that includes part of a metropolitan region—; 
that is, only about 1% of all the workers surveyed there were employed in the 
agriculture, forestry, or fishing sectors, excluding for the natural resource-
based manufacturing sectors. Therefore, it is not appropriate to empirically 
analyze the impacts of natural resource-based exports on wage inequality 
using this employment survey.

5. Conclusions

This study empirically analyzed whether trade liberalization increases wage 
inequality between skilled and unskilled workers and identifies the channel 
through which it would affect wage inequality in Chile. The findings show that 
tariff reductions contributed to increases in wage inequality by causing price 
reductions of unskilled labor-intensive goods protected with the highest tariffs 
prior to trade liberalization. In contrast, we found no evidence that new tech-
nologies embodied in capital and intermediate goods caused sbtc. In addition, 
this study shows that an increase in the relative supply of college equivalents 
did not contribute to wage equalization. In contrast, the minimum wages 
did matter—that is, a decrease in minimum wages contributed to increases 

21. For example, the monthly minimum wage was only 10,120 pesos, while the per capita poverty line 
of monthly income in urban areas was 10,158 pesos in 1987 (Banco Central de Chile, 2002).
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in wage inequality during the period of the military government, while an 
increase in the minimum wages contributed to wage equalization during the 
period of the democratic governments. Therefore, this study found that under 
the military government, unskilled workers faced two major issues. First, the 
price reductions of unskilled labor-intensive goods after trade liberalization 
decreased their relative wages. Second, they were also affected by a squeeze 
on the real minimum wage due to the government’s repressive labor policy. 
In this regard, this study shows quite different findings from previous studies 
by using tariffs, which are the most direct measures of trade liberalization, 
and by covering only the post-1974 trade liberalization period in Chile.

This study does not deny that trade liberalization would improve the effi-
ciency of resource allocation and enhance productivity thereby contributing to 
economic growth. There is little doubt that unskilled workers who temporally 
experienced losses, eventually benefited from the rising average income deri-
ved from sustainable economic growth since the mid-1980s. Moreover, active 
social policies and labor reforms including the increase in minimum wages, 
while avoiding running a fiscal deficit, under the democratic governments 
wound not have been carried out without the sustainable economic growth 
during this period. In sum, this study does not argue that Chile should not 
have opened its economy.

However, the findings that across-the-board, indiscriminate, and uni-
lateral trade liberalization made unskilled workers employed in industrial 
sectors previously protected by the highest tariffs certainly temporally worse 
off could provide the following policy implications: the widening gap between 
the rich and the poor might lead to inter-group conflicts, which might under-
mine the progress of economic liberalization. However, there is no optimal 
level of wage inequality per se and we cannot judge whether the observed 
distributional change in itself is economically good or bad. In the case of 
Chile, various repressive policies under military government seem to play 
crucial role in continuing with the implementation of economic liberalization 
in its early stage. Although the targeted social policies, including monetary 
transfers such as family allowance, partially introduced during that period 
too might contribute toward alleviating inter-group conflicts, the progress 
herein was insufficient to improve the situation of low-income groups (Marcel 
and Solimano, 1994).

Therefore, the findings of this study at least may suggest the following 
policy lessons for other lacs, which liberalized their economies later in the 
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1980s and 1990s under democratic governments: they need structural mea-
sures to remedy unfavorable conditions or income transfers in order to avoid 
inter-group conflicts, because the gains from economic liberalization take 
considerable time to materialize, especially in terms of distributional aspects. 
At the same time, they need to be implemented without harming economic 
efficiency. Although one possibility according to our empirical findings is an 
increase in the minimum wages, this study falls short of identifying what 
kind of specific measures should have been taken in the Chilean context; 
accordingly, further research needs to be done from a policy perspective.

Moreover, much work also needs to be done related to empirical area. 
First, we have not mentioned the reason why the increase in the relative 
supply of college equivalents does not contribute to wage equalization. One 
possible explanation is the quality of education. If new private universities 
established after 1980 are not compatible with traditional universities, our cal-
culation of the relative supply of college equivalents could be biased, although 
both Gindling and Robbins (2001) and Gallego (2012) argue using cohort 
effects analyses that the difference in the quality of education between the 
new universities and the traditional universities does not influence the skill 
premiums for college equivalents. Second, if we were to obtain more detailed 
data on the components of consumption, capital, and intermediate goods, we 
could identify more precisely the channel through which trade liberalization 
affects wage equality in Chile. For example, if we were to classify consump-
tion goods into non-food and food goods and capital goods into machinery 
and equipment and other goods, we could obtain the precise impact of trade 
liberalization on sbtcs. However, no such empirical analyses regarding these 
issues were undertaken in this study; this area will be an interesting subject 
for future research.
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