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Abstract

Wage inequality has increased substantially in Argentina during the nineties. At
the same time during this decade Argentina has gone through a rapid and deep process of
trade liberalization. In this paper we try to associate both phenomena. In particular, we
attempt to answer the following question: Did trade liberalization play any role in
shaping the argentine wage structure during the period studied? Specifically, we test
whether those sectors where import penetration deepened are also the sectors where,
ceteris paribus, a higher increase in wage inequality has taken place. We find evidence

that supports this hypothesis.
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1. Introduction

In this paper we investigate the relationship between trade and the rewards to skill
for Argentine workers during the period 1992-1999. Galiani (1999) shows that in
Argentina, contrary to what has occurred in the OECD countries, it cannot be asserted
that the returns to college graduates have increased during the eighties. It is only since the
beginning of the nineties that there is clear evidence that the college wage premium have
increased in Argentina. This evidence suggest that trade openness could have played a
role in shaping relative wages in Argentina because this country has taken swiping
reforms at liberalizing trade between 1998 and 1993. What is more, it was only after the
successful stabilization program launched in 1991 that these reforms become effective
and, indeed, sharp. It is this suggestive “timing” that motivates the study of the

relationship between trade liberalization and relative wages in Argentina.

Thus, in this paper we study the impact of trade liberalization on wage inequality
in Argentina during the nineties. We attempt to answer the following question: did trade
liberalization play any role in shaping the argentine wage structure during the period
studied? Specifically, we test whether those sectors where import penetration deepened
are, ceteris paribus, the sectors where a higher increase in wage inequality has taken

place. We find evidence that supports this hypothesis.

Several OECD countries have experienced an increasing dispersion of wages
during the last two decades with the biggest rise in wage dispersion taking place by
considerable distance in UK and US (cf. e.g. Nickell and Layard, 2000). In particular, in
these countries it is observed a large increase in the wage differentials by education and
experience (see, e.g. Bound and Johnson, 1992, Katz aﬁd Murphy, 1992, Machin, 1996
and Schmitt, 1995).1 Thus, the argentine case is particularly interesting because the

1 Additionally, it is also observed a considerable rise in the within group wage inequality, that is, inequality
which is not accounted for by between-group changes (cf. e.g. Buchinsky, 1994, Juhn et al., 1993 and
Machin, 1996).



increase in the wage differentials by skill occurred only during the nineties coinciding

with a deep process of trade liberalization.

There is widespread agreement on the fact that in developed countries there has
been a shift in demand away from unskilled labor in favor of skilled labor during the last
two decades. Two competing explanations have been proposed to explain this shift in the
relative demand for skilled labor: the impact of trade with low wage (developing)
countries and skill-biased technological change (cf. e.g. Berman et al., 1994, Berman et
al., 1998, Machin, 1995 and Wood, 1995). A large amount of research has sought to
evaluate both explanations with the result that the latter is often thought to be more
important in explaining the relative shift in labor demand (cf. e.g. Feenstra, 1998)
although most of the current research arrives to this conclusion indirectly: skill-biased
technological change must be present because both the relative wages and the
employment of the skilled workers moved in the same direction (cf. Krugman, 2000).
Nevertheless, see Leamer (1998) for a defense of the trade explanation. He argues in
favor of the growing imports of unskilled labor-intensive manufactures as the main cause

of the increase in wage inequality in developed countries during the last two decades.

Additionally, although not widely accepted, there is some direct evidence against
the international trade hypothesis. The argument that trade is responsible for the increase
in wage inequality stems largely from Hesckscher-Ohlin theory. According to it,
countries specialize in the production of those goods that use intensively the factors of
production they are abundantly endowed with. Developed countries specialize in the
production of goods that are intensive in skilled labor and developing countries in goods
that are intensive in unskilled labor. International competition will lead to an increase in
the relative wage of high-skilled labor in developed countries if and only if there is an
increase in the relative price of the goods they specialize in (Stolper-Samuelson theorem).
However, Lawrence and Slaughter (1993) have presented evidence that shows that this

has not been the case in US during the eighties.



Recently, there has been new research trying to recast the impact of trade on wage
inequality (cf. the volume by Feenstra, 2000). This paper contributes to this current line
of research. Specifically, our paper is related to some recent contributions in the literature

(cf. e.g., Lovely and Richardson, 2000).

Although most of the empirical research in this area has been conducted by using
data aggregated at the industry level, an approach we also follow here, we base our main
analysis in the use of micro data obtained from the ongoing household survey. Our
approach allows us to define skilled labor in terms of precise skill groups and to control
for a number of individual characteristics (sex, age, work experience, etc.) that also affect
wages and which cannot be taken into account when working with data aggregated at the

industry level.

We find that trade liberalization in Argentina has had significant effects on trade
flows, employment and relative prices. In particular the manufacturing sector has faced
strong competition from foreign markets as reflected by the significant increase in the
import penetration ratios. Additionally, we observe a positive correlation between the
relative prices of the manufacturing goods and the level of import penetration of the

respective manufacturing sector.

Given that the manufacturing sector in Argentina employs intensively unskilled
labor, there is strong theoretical support in favor of the hypothesis that a deep increase in
foreign competition like the one observed in Argentina during the nineties would affect
the wages of the unskilled workers more than the wages of the skilled workers. This
assertion is confirmed by our statistical analysis. In particular, we find statistical evidence
that shows that import penetration is positively and significantly associated with the rise
in the college wage premium, a phenomena that characterizes the evolution of wages in
Argentina during the nineties. However, similarly to what have been found for some
developed economies, trade deepening can only explain a relative small proportion of the

observed rise in wage inequality.



The rest of the paper is organized as follows. Next section documents the trends
in wage inequality in Argentina since the eighties. Section 3 describes the main features
of Argentina’s trade liberalization process using aggregate data at the industry level. In
section 4 we examine the theoretical relationships between trade liberalization and wage
inequality. In section 5, we test whether or not trade openness has had any impact on

wage inequality in Argentina during the nineties. Finally, section 6 concludes.

2. Trends in wage inequality in Argentina

In this section we study the evolution of the wage structure in Argentina. In fact,
the empirical evidence available is from Greater Buenos Aires, the main urban
agglomerate.2 We emphasize the wage differentials by educational attainment levels and
for that, we define the ensuing three skill groups: unskilled (those individuals who at
most have attended high school but have not finished it), semi-skilled (those that have
finished high school) and skilled workers (those that have finished a tertiary degree). Our
study excludes self-employees, owner-managers and unpaid workers because we are only
interested in the study of the changes in the wage structure. The results of the estimation

of the wage premia are shown in the figure 1.

Figure 1: Skilled and semi-skilled workers wage premia
(Base category: unskilled workers)
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Notes: The figures report the evolution of the educational wage premia by gender. These statistics are derived from the
coefficients of a wage equation where the dependent variable is the logarithm of the hourly wages and among the
covariates there is a set of educational dummies and a quadratic function in potential experience. The equations are
estimated separately by gender. The dependent variable is the logarithm of the hourly earnings of the sampled
individuals in their main occupation. For employees, this variable is equivalent to the hourly wages. The schooling

2 This market covers approximately half of the labor force of the country.



group g wage premium in year ¢ is the expected percentage increase in the wage of a worker whose level of education is
g with respect to the expected wage of an unskilled worker. The yearly data is taken from the October wave of the
Household survey for Greater Buenos Aires (GBA). There are not data tapes available for the years 1983 and 1984.
Source: Galiani (1999).

For the whole period, the main changes in the wage structure are the following:
the semi-skilled group has become more like the unskilled group as time has passed, that
is, they have seen their wages deteriorate relative to the unskilled group wages.
Additionally, the unskilled group has not seen its wages deteriorate relative to the skilled
workers wages. For example, the male skilled wage premium was 228 percent in 1980,
156 percent in 1991 and 211 percent in 1998 while the male semi-skilled wage premium

was respectively, 87, 44 and 48 percent.

Nevertheless, if the analysis is restricted to the evolution of wages during the
nineties, the period when trade liberalization was deepened, we see a somewhat different
picture. The wages of the semi-skilled group did not deteriorate relative to the unskilled
group wages while both the unskilled and semi-skilled wages deteriorated relative to the
skilled group wages. Indeed, the skilled-unskilled wage premium increased substantially
during the 90s. In order to quantify the magnitude of these trends we fit a constant and a
linear time trend to the wage premium for those skill groups plotted in figure 1. The
coefficients associated with the time trend measures the percentage change per year in the

respective wage premium. Table 1 shows the results.

Table 1: Fitted time trends by schooling group
Fitted variable: wage premia by schooling group (base category: unskilled workers)

time period Semi-skilled group Skilled group
Males Females Males Females
80-98 -2.11 Fx* -3.37 kxx 0.23 =341 ¥
(0.54) (0.50) (1.20) (1.37)
90-98 0.25 -0.38 10,1 **x* 6.7 **
(1.03) (1.21) (1.47) 2.2)

Notes: The time trend takes the values t = 1,2,3,6,7,...,19. *** if the coefficient is statistically different from zero at the
one percent significance level. ** if the coefficient is statistically different from zero at the five percent significance
level. We report the statistical significance of the fitted trends only as informative measures.

Thus, even though there is not significant tendency in the male college wage

premium for the whole period, since the beginning of 1990 we do find a significant



positive trend. In particular, the estimated coefficient for this period implies that the male
college wage premium raised 10 percentage points per year during the nineties. The
female college wage premium behavior illustrates even more strongly the change in the
wage structure occurred during the nineties. For the secondary school group we find,
consistently with what we see in figure 1, that its wage premium with respect to the
incomplete secondary group has not changed during the nineties, although it has been

declining during the whole 1980-1998 period.

Figure 2 illustrates the evolution of the wage premia for the manufacturing sector.
Due to sample size considerations we present only an average wage premium by skill
group. It is manifest from the figure that the trends we observe in the manufacturing
sector during the nineties are similar to those we observe for the whole economy. We find
a significant positive trend in the college wage premium. On average, it increased
approximately 7 percentage points per year during the nineties while the secondary
school wage premium slightly decreased but not significantly.3 Thus, overall, we may
conclude that during the nineties, the trends in the wage structure in the manufacturing

sector are quite similar to those for the whole economy.

Figure 2: Skilled and semi-skilled workers wage premia
in the manufacturing sector
(Base category: unskilled workers)
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Notes: The figure reports the evolution of the educational wage premia in the manufacturing sector. These statistics are
derived from the coefficients of a wage equation where the dependent variable is the logarithm of the hourly wages and

3 Indeed, like for the entire economy, the rise in the skilled workers wage premium started in 1992. It is
also worth noting that the 1995 value of this statistic is extremely high in the manufacturing sector.
However, it may be even due to sampling variability or mesurement error.



among the covariates there is a set of educational dummies, a quadratic function in potential experience and a gender
dummy. The dependent variable is the logarithm of the hourly eamings of the sampled individuals in their main
occupation. The yearly data is taken from the October wave of the Household survey for Greater Buenos Aires (GBA).
Source: author’s elaboration.

3. Trade liberalization, trade flows and employment in Argentina in the nineties

Argentina trade liberalization process has been accomplished by policies applied
unilaterally, regionally and also within the multilateral negotiations at the General
Agreement on Trade and Tariffs (GATT). The process of trade liberalization started as a
unilateral policy in 1988. The program included both a reduction in nominal protection
and a significant reduction of tariff positions that were subject to quantitative restrictions.
The process was deepened by the new administration that took office in 1989. By the end
of 1991, nominal tariffs had been lowered to an average level of 10 percent. In addition,
all import licenses had been eliminated. This impulse toward liberalization was partially
reversed when an extraordinary and temporary non-tariff duty of 10 percent to almost all
tariff items was established during 1992. However, at the end of 1994 this extraordinary
levy was reduced to 3 percent (see Berlinsky, 1999). Overall, the average tariff in

Argentina was reduced from a level of 45 percent in 1987 to around 12 percent in 1994.

The unilateral process of trade liberalization was complemented with regional
trade liberalization. This was accomplish by the establishment of the Mercosur treaty in
1991; a free trade agreement between the southern cone countries (Argentina, Brazil,
Paraguay and Uruguay). The treaty aims to reach free trade within the region while extra
region common tariffs were set between 0 and 20 percent. This tariff scheme was
implemented between 1991 and 1995. It is worth noting that Argentina had already in
1992 a level of external tariffs that complied with the tariff scheme agreed in the
Mercosur treaty. Thus, Mercosur mainly enhanced free trade within the region. However,
it is also worth noting that Argentina negotiated a consolidated, most-favored-nation
tariff level of 35 percent in the Uruguay round of GATT that ended in 1994; a level
substantially higher that the approximately 11 percent established by the Mercosur

agreement. Thus, even if Mercosur did not deepened the overall level of nominal



protection in Argentina, it has played a key role in sustaining the nominal protection at a

level substantially lower than the one compromised on a multilateral basis.4
The impact of the overall process of trade liberalization in industry nominal protection is
described in Table 2 where we show data on tariff by industry sector. There we compute tariffs

by two digit of the ISIC (version 3) industrial classification since 1990.

We observe significant declines in tariffs in many industries at the beginning of the 90s which,

for some sectors, continued latter on in the decade (i.e capital goods like computer and office

Table 2. Tariffs by two digit ISIC classification: 1990-1995

Industry

Food and Beverages

Tobacco

Textil products 254 180 166
Apparel 26.4 213 185
Leather, footwear 26.6 230 20.5
Wood production (non furnitures) 250 17.5 102
Paper production and paper products 20.5 107 131
Printing and publishing 248 17.0 140
Petroleum destilery 10.5 50 13
Chemical products 23. 127 104
Rubber and Plastic products 253 17.8 177
Non metal mineral products 239 155 8%
Basic metals 23.4 145 12.4
Metal products (Non machinery and equipment) 252 18.7 139
Machinery and equipment 206.5 246 116
Computer , Accounting and Office Machinery 277 25.0 3.2
Engines and Electric equipment 2006 186 143
Medical, Ophtalmic, watches, clocks,etc. 25.8 21.5 142
Motor vehicles and equipment 270 23456 182
Other Transportation equipment 26.3 245 7.0
Furnitures and manufacturing industries 250 2711 18.1
Source:

equipment, other transportation equipment, etc.). Tariffs also decline for more unskilled labor

intensive products like textiles, apparel and leather and footwear.

4 The fact that after the Mercosur agreement the level of tariffs cannot be changed unilaterally has
originated a new form of “protectionism” in the region: the extensive use of antidumping regulations (see
Salustro and Sanguinetti, 2000).



It is not surprising that such a profound and rapid process of trade liberalization
would have had a tremendous impact on trade flows like it did in Argentina. Total trade rose
almost four times between 1987 to 1998 (see figure 3), almost doubling its share in DGP:

from approximately 10 percent to 18 percent.

The impact of trade liberalization on industry employment was very significant.
Figure 4 shows that the manufacturing sector was almost the only sector that suffered a large
reduction in employment during the nineties. The employment performance of the
manufacturing sector look even worse if it is compared with the performance of the rest of
the economy with the exception of the electricity, gas and water sector which has been
heavily affected by unmanning as a result of privatization during the nineties.5. Note that
between 1992 and 1996, approximately thirty percent of the net manufacturing employment
was destroyed. As shown in Table 3 the fall in employment has taken place in most

5 The same occurred in some manufacturing sectors like petroleum.
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manufacturing sectors. Now, as it will be suggested by the theoretical analysis presented in
the next section, the impact of this fall in employment in industry on relative wages will
depend on the degree of the relative skillness of labor in industry vis a vis the rest of the
economy. Table 4 shows that, compared to the other sectors of the economy, the industry is

relative intensive in low skilled and semi skilled labor.

Figure 4: Employment by sector: Employees
Annual averages (miles)
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Table 3: Employment index: Manufacturing industry by sector Base 1993 = 100

Manufacturing 1993 1994 1996 1998 Variation 1993-98
Sector (%)
General Level 100 97.1 88.0 88.3 -11.7
Food and Beverages 100 100.0 91.1 88.0 -12.0
Tobacco 100 89.9 72.5 67.2 -32.8
Textile products 100 90.0 83.0 81.2 -18.8
Apparel 100 92.1 77.9 78.9 -21.1
Leather, footwear 100 97.0 85.2 85.2 -14.9
Wood production (non furniture) 100 98.8 86.9 92.9 -7.1
Paper production and paper products 100 100.5 93.6 833 -16.7
Printing and publishing 100 100.3 94.1 91.2 -8.8
Petroleum distillery 100 73.3 69.1 66.8 -33.2
Chemical products 100 974 94.6 93.4 -6.6
Rubber and Plastic products 100 96.0 97.9 102.5 2.5
Non metal mineral products 100 95.0 84.0 83.9 -16.1
Basic metals 100 96.3 93.0 93.0 -7.0
Metal products (Non machinery and 100 97.0 86.4 98.8 -1.2
equipment)
Machinery and equipment 100 959 89.2 90.8 92
Computer , Accounting and Office 100 97.0 92.0 76.3 -23.7
Machinery
Engines and Electric equipment 100 94.9 822 84.6 -15.4
Audio, video, TV, and communication 100 89.1 64.8 66.2 -33.8
equipment
Medical, Ophthalmic, watches and 100 94.6 89.0 85.3 -14.8
clocks, etc.
Motor vehicles and equipment 100 103.5 85.8 91.0 -9.0
Other Transportation equipment 100 87.0 73.0 83.3 -16.7
Furniture and manufacturing industries 100 93.9 80.4 87.0 -13.0
Source: INDEC
Table 4: Factor intensity in Argentina in the 90s
1993 1994 1995 Average 1993-95
Share unskilled (%)
Total Economy 78.4 78.0 75.4 77.3
Total Economy but the 76.1 76.2 73.4 752
manufacturing sector
Manufacturing sector 86.2 84.9 83.1 84.7
Services sector 69.7 68.9 66.1 68.2

Notes: Unskilled workers comprise the group of unskilled and semi-skilled workers, that is, those workers that
completed at most secondary school.
Source: authors’ calculations based on the household survey data tapes, Greater Buenos Aires (GBA).

12



Certainly, it seems difficult not to relate at least part of the indicated absolute (and
even higher relative) fall in manufacturing employment to the process of trade liberalization
during the nineties given that it is this sector the only one that has heavily faced foreign
competition during this period. In this respect, Table 5 shows that since 1990 most
manufacturing sectors faced a significant rise in the import penetration indicator calculated
as the ratio of imports to value added. For the industry as a whole the value of this variable

rose from 5.7 percent in 1990 to 19 percent in 1998.

Table 5: Import penetration classified according to the Standard International Trade
Classification (SITC), revision 3.
Ratio of imports to gross value added (%)

Manufacturing 1990 1991 1993 1995 1999
Sector

Food and Beverages 0.4 1.5 29 31 35
Tobacco 0.1 0.1 0.1 0.1 0.2
Textile products 1.6 6.7 13.6 12.2 19.8
Apparel 03 39 11.9 9.1 113
Leather, footwear 0.6 2.9 7.7 8.2 11.9
Wood production (non furniture) 33 5.5 11.8 16.6 21.4
Paper production and paper products 34 11.6 20.9 28.8 326
Printing and publishing 04 1.4 44 8.0 9.7
Petroleum distillery 0.3 2.0 29 6.1 3.9
Chemical products 14.7 21.9 253 36.8 443
Rubber and Plastic products 24 7.1 18.1 26.7 29.1
Non metal mineral products 22 4.0 73 9.7 11.1
Basic metals 43 10.3 15.0 19.5 24.0
Metal products (Non machinery and 27 55 11.5 204 26.0
equipment)
Machinery and equipment 11.8 28.6 60.5 67.3 92.0
Computer , Accounting and Office 70.7 1244 308.5 368.3 357.8
Machinery
Engines and Electric equipment 10.9 17.1 44.2 62.8 68.4
Audio, video, TV, and communication 127 53.9 83.7 83.8 107.1
equipment
Medical, Ophthalmic, watches and 27.8 523 100.4 133.9 159.1
clocks, etc.
Motor vehicles and equipment 3.5 12.6 28.0 36.6 46.8
Other Transportation equipment 16.7 32.8 99.4 77.2 220.3
Furniture and manufacturing indusiries 44 18.0 29.0 30.9 39.5

Source: Own calculation based on data provided by Cepal and partly published in Kosakoff et al (2000).

Unfortunately, the evaluation of the relationship between change in employment and
import deepening is dampened by the lack of comparable data before 1993 (for the

employment series). The available information indicates that for some industry sectors there
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1s a positive association between fall in employment and import competition. For example,
in textiles the important fall in employment (18.8 percent between 1993 and 1998)
coincides with a significant increase in the degree of import penetration in that sector (from
12 percent to 19 percent). A similar relationship is found for other sectors, however, the
petroleum distillery sector shows the strongest fall in employment (33 percent) even though
it faced a constant and very low level of foreign competition during the period.
Nevertheless, this sector has been heavily affected by unmanning as a result of privatization
during the nineties6. The lack of a strong evidence relating foreign competition and
employment suggest that, beyond the indicated problem regarding the availability of
comparable data, other factors beyond trade might have played a significant role in shaping
employment. This is not surprising and a key candidates are wage adjustment, unmanning

and labor augmenting technological progress.

But, beyond what other forces that may have affected employment and wages in the
industry, if we still want to keep trade liberalization as part of the explanation we have to
look at other complementary piece of data. That is, we have to find evidence that both the
increase in imports and the decline in employment and production in industry are associated
with changes in relative prices, in terms, induced by the trade liberalization measures.
Moreover, as pointed out by Richarson (1995) there are many reasons why trade flows may
increase and job in industry to fall. Still the fall in industry relative price is the only way we

can related trade openness with the observed increase in the wage premium of skilled labor.

Now when facing the challenge of the “price test” is when most studies done for developed

countries ended up concluding that openness is not, after all, a significant force behind the observed

deterioration in unskilled wages (see Lawrence (1994), Lawrence and Slaugter (1993), Sachs and

Shatz (1994)). In performing this analysis researchers have had problems for gathering the right

price data, as well as there has been some disagreement of what prices to include and how to

measure relative prices. We encounter similar problems when analyzing the argentine data. On one

6 For the twenty-one two-digit sectors displayed in tables 3 and 4 we do not find a significant
correlation between the change in the degree of import penetration and the change in employment.
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hand there is not a unique data set of industrial prices that covers the whole 1988/1999 period. We
have one data set starting in 1980 (the ISIC version two) that ends in 1995 and another that starts in
1993 (the ISIC version three). Both have different commodity definition at two-digit level.

When we evaluate industry relative prices (in terms of the GDP deflator) we find a clear trend of

Figure 5. Manufacturing sectors prices

(relative to GDP deflator) 1984-1995 —e—Food Beverages and Tobacco
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-, Wood and wood products (including
fumitures)

... Paper and paper products, Printing
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—g— Non metal minerat products

i Basic metal products

03
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reduction in prices from 1988 onwards, period that coincided with the open up of the economy (see
Figure 5). Still, some authors (i.e Hanson and Harrison 1994) have claimed that the right relative
prices to look at are national industry price relative to imported prices. Figure 6 shows those prices
for a set of industrial activities since 1984 to 1995 (as indicated the series are discontinued after
1995). We observe a clear pattern in which domestic product prices increase relative to their import
counterpart. This clearly suggest that trade liberalization makes imported good cheaper relative to

domestic products and in part explains the rise in imports and the decline in domestic employment.
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Figure 6. National product prices (relative to imported |~
products) Manufacturing sectors 1981=1
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But how much this decline in industrial prices could have related to trade liberalization? In table 5
we present some simple correlation between price changes, import penetration and export

penetration.
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Table 5

Correlations
RELPRICE MY XY
Spearman'stho RELPRICE  Correlation Coefficient 1.000 -.196%* 103
Sig. (2-tailed) . .017 216
N 147 147 147
MY Correlation Coefficient -.196%* 1.000 258%*
Sig. (2-tailed) .017 . .002
N 147 147 147
XY Correlation Coefficient .103 258** 1.000
Sig. (2-tailed) 216 .002 .
N 147 147 147

*. Correlation is significant at the .05 level (2-tailed).
**. Correlation is significant at the .01 level (2-tailed).

Thus we find a negative and significant correlation between prices change and import penetration,
which suggests that import penetration have affected relative prices of industry during the period
under analysis. In particular, higher penetration of imports is associated with lower domestic
relative prices. Also the positive and significant value for the correlation between export and import

penetration suggest that trade liberalization has implied a significant increase in intra-industry trade.

We conclude this section by arguing that trade liberalization has been a quite important in
Argentina during the period under analysis. Not only tariff have been reduced in a significant way,
but also we brought evidence that trade competition has increased substantially as shown by the
evolution of the import penetration data as well as the behavior of relative industry prices. To what
extend we can relate this process of trade openness with increase wage inequality in the industry
sector we documented in section 2?. To answer this question we first has to look for some
theoretical hypotheses relating trade liberalization with relative wages. We do this in the next
section. In section 5 we formally test the implication of theses hypotheses using micro and macro

data for Argentina.
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4. Wage inequality and trade: theory

Many studies have looked at the relationship between trade liberalization and wage
inequality using the well-known Heckscher-Ohlin (HO) theory. In particular they have
considered a simple formulation with two factors of production (skill and unskilled labor)
and two traded manufactured goods, one that uses intensively skilled labor (i.e

machinery) and other employing intensively unskilled labor (i.e apparel).

Under the assumption of full employment and product diversification, the HO model
can be used to derive the Stolper Samuelson (SS) hypothesis. This hypothesis has been
expressed in various forms (see Deardoff (1994)). For our purpose, it could be
convenient to bring in what Deardoff called the "essential version": ... "an increase
(decline) in the relative price of a good rises (decreases) the real wage of the factor used

intensively in producing that good and lowers (rise) the real wage of the other factor".

Then if trade liberalization causes a decline in the relative price of the labor unskilled
good, then wages of that type of labor will decline relative to skilled. This very simple
prediction has been applied to understand the recent trends in some developed countries
in which coincidentally with a rapid increase in imports of low skill products from the
developing world, there has been a strong rise in wage differential in favor of skilled

workers (see Wood 1994, Sachs and Shatz, 1994, Leamer 1994, 1995).

In assessing where the SS theorem is a good working hypothesis to try to relate the
increase in wage inequality with trade liberalization in Argentina, we have to check
whether the following assumptions are met by the relevant data. First, we have to see
whether due to trade liberalization, industrial relative prices have decline over time.
Second, we have to show that industrial production is relative intensive in unskilled
labor. We already showed in the previous section some evidence for Argentina
consistent with these facts. Still there is a key assumption of the H-O model that makes
us to be less optimistic regarding its application to the argentinian experience. This is the

fact that under HO labor market behaves competitively and that no unemployment arises
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as a consequence of the change in products relative prices. This is due to the assumption
of perfectly mobility of factors of production across sectors of the economy. As we have
shown before, the rapid and significant increase in the rate of unemployment during the
period of reform, in particular that of the unskilled workers, suggest that Argentina has
been going through a transitional period where the reallocation of labor across sectors has

not been completed.

Two features of the argentine labor market can be brought in to explain this. One is the
assumption that there is an industry specific component in labor productivity which is
lost when workers move from one sector to the other; second, the presence of labor
unions which gives certain short-term rigidity (specially downward) in the movement of
real wages. We are going to assume that both the sector-specificity component of labor
productivity and the presence of labor unions vary across type of labor. In particular,
evidence suggest that low skilled labor is immobile and has stronger unions compared to

skilled workers.

Thus consider a very simple model with two final traded industrial products (goods 1
and 2) and services (good 3). We will assume that the two traded industrial goods are
intensive in low skilled labor while services used intensively skilled labor. We assume
that unskilled labor is a fixed factor in each sector while skilled labor is perfectly mobile.
Fimally preferences are described as a usual Cobb-Douglas function. The solution of
such a model gives rise to the following expressions for the unskilled wage in each

sector,

Wi, = S (LUsLs)"]ZLS(LU’LS)LS ;=123
L

Where Ly is the amount of unskilled labor used in sector i, while Lg is the corresponding

quantity of skilled labor. P' is the price of sector i (we express relative prices in terms of
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good one, so P'=1). Perfect mobility of skilled labor across sectors implies that wages

for this type of labor is equal across industries,

Py (Ly, Ls) = P fr (L, Ls) = P fy, (L, L)

And total demand of skilled labor equals total supply. Finally the model is closed with the
equilibrium condition corresponding to the demand and supply of the service sector that

determines P? s

P LO+PLO+P (N =P°f()

Where a3 equals the coefficient of the service good in the Cobb-Douglas utility function.

Using (1)-(3) we can derive an implicit expression for the relative wages in the economy,

w _(LO+LO+LO) Ly

Wg w.L; L,

rel =

We are interested in explore the one particular static comparative analysis which is the

effect of a reduction in the price of one of the industrial product, say P>, on the relative

wage,
wy

Ws _ d(f‘(-)+f2(-)+f3(-))LUWS_ 1 dwg

dP? dP? (wyL,)* dP?

In general terms the above results will have an undetermined sign. Nevertheless, under
the assumption that industry is intensive in unskilled labor compared to services, the

direct and positive effect of a change in price on sector 2 output will prevail on the
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indirect, general equilibrium effect, of the change in the this price on the production of
the other two sectors (which will have the opposite sign) and on the equilibrium wage of

skilled labor (which will be positive).

Thus, a decline in the price of sector 2 price, will reduce the unskilled wage paid in that
sector and of course will reduce the average unskilled wage paid in the economy. Figure
7 illustrates this result. On the left side origin we measure the labor demand of skilled
labor in industry while on the right hand side we measure labor demand of skilled labor
by services. As usual the equilibrium wage for skilled labor is determined where the
aggregate demand for unskilled labor in industry cuts the labor demand for services. In
the graph we show the indicated decline in P2 which as a consequence of the fact this
factor is not used intensively in this sector generates a small decline in skilled wages
across the economy. Nevertheless as shown, the decline in the payments to the fixed
unskilled factor (measured as the are under the labor demand above Ws) is much more

significant.

In presence of wage rigidity due to labor unions the above adjustment to a reduction of
prices will take place, in part, through an increase in the rate of unemployment of

unskilled labor in the relevant sector.

Now so far we have emphasized that trade liberalization can be seen as affecting
(reducing) directly the prices of industry through the reduction of tariffs and other
barriers to trade. Still, thinking in our empirical application for Argentina, we must
consider the possibility that, at least in the short run, the law of one price fails to prevail
and so domestic prices cannot capture entirely the effect of foreign competition on
domestic industry7. Thus, we will allow the labor demand in figure 7 to depend directly

on trade flows. Finally, a very important factor that has been emphasized in the literature

7 At the same time, domestic prices will also pick up another factors beyond trade
liberalization like changes in aggregate real demand (growth in real income), changes in
tastes, and/or other institutional features of the working of the corresponding markets (i.e.
deregulation etc) which were so important during this period in Argentina.
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is technological progress. This of course will also shift the labor demand curves in Figure

6 and we will try to control for this factor using both year and sector specific dummies.

5. An empirical test of the impact of trade on wage inequality using micro data

In this section we study whether the deepening of trade liberalization has had any
identifiable impact on the distribution of wages. Specifically, we test, using micro data,
whether or not those manufacturing sectors where import penetration relative to the gross
value added deepened are, ceteris paribus, the sectors where a higher increase in wage
inequality by skill group occurred. As we have seen in section 3, the degree of import
penetration has largely increased in most manufacturing sectors during the nineties. What
1s more, the rise in foreign competition was not uniform across sectors. Thus, we are able
to investigate whether, after we control for several individual characteristics, it is the case
that relative wages widened comparatively more in those sectors that faced strongest

competition from foreign markets.

Hence, in order to test the hypothesis that import penetration plays a role in
shaping wage inequality we estimate the coefficients of the following regression

function:8
Log(w,.j,) = Z ds,.jg, ag,+z ds,.jg, m, a,, + Zdt,.ja ¢, +f (ag - )+dsex;, @, +¢,+ u; +uy, )]
g_1 g c_1

where ds;j; is a dummy variable that indicates schooling group g in period ¢, and ¢, is a
schooling effect in period #; mj, is the logarithm of the ratio of imports to gross value
added in the manufacturing sector j in period t. dt;c is a dummy variable that indicates
tenure group and ¢ is the tenure effect in period ¢. The tenure groups are: (0,1), [1,5),
[5,10), [10,20) and [20,20+). fi(age;) is a non-linear function of the age of individual 7 in
period ¢, which is linear in the coefficients to be estimated. dsex;; is a dummy variable

indicating the gender of individual i and ¢ is the gender impact on wages in period t; ¢, is
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the intercept in period ¢ (the period effect); p; is the sector fixed-effect, and u;; is the

error term for individual i working in sector j during period ¢.

The dependent variable is the logarithm of the hourly earnings of the sampled
individuals in their main occupations. The schooling groups are the unskilled group, the
semi-skilled group and the skilled group defined in section 2. The micro data comes from
the household survey for the period 1992-1999 for both waves of the year. Thus, the
period effect refers to the wave-year effect. The data on imports, exports and value added
by sector at the two digit levels is taken from the Argentine International Trade

Commission.

We estimate equation (1) by sampling only the workers of the manufacturing
sector because they are the only group of workers for which the measure of import
penetration adopted presents variability. It needs to be reemphasized that our objective is

to test whether there is any identifiable impact of import penetration on wage inequality.

Thus, under the specification adopted for our test, the schooling group g wage
premium in sector j in year t is given by WP, = 100 [Exponential( o + (Ggm - Om) mjr) —
1], where a; is the estimated coefficient in the regression function 1 for the educational
base category. Consequently, the set of «,, are the parameters of interest in our study.
Given our hypothesis, that is, that the relative wages widened comparatively more in
those activities that faced strongest competition from foreign markets and the evidence
gathered in section 2, we expect the difference among the coefficients of the skilled
group and the other two skill groups to be positive. Additionally, we may also expect

these two differences to be statistically similar.

Note that our estimate of the impact of import penetration on wage inequality are not
necessarily an estimate of the whole effect of the former on the latter, that is, it is not
necessarily an estimate of the general equilibrium effect which may not be identifiable.

For example, if trade liberalization shifts labor demand against the unskilled in some

8 We also test the validity of this specification by augmenting it with other sectorial variables.
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manufacturing sectors and labor is highly mobile, it would be the case that the wages of
the unskilled workers are adjusted in every sector of the economy and hence, the
correlation between the degree of import penetration and wage differentials by sector
vanishes. However, as we shown in section 4, under certain technological conditions or
rigidities in the adjustment of the economy, an increase in import penetration may widen
income inequality relatively to the rest of the economy in the sectors affected. Our test
evaluates the existence of these differential effects in the manufacturing sectors. If we do
not find any effect, it is still plausibly, at least theoretically, that import penetration may
be shaping wage inequality. Instead, if we do find an effect from the degree of import
penetration on wage inequality, this effect may not necessarily be an estimate of the

general equilibrium effect: it would just be the identifiable effect.

Note the similitude of our regression model and the wage curve model of
Blanchflower and Oswald (1994). We control both for period fixed-effect and sector-
fixed effect. Thus, our model does not provide information about the level of wages by
sector because we are conditioning our estimates on the sample means by sector. In our
model the curve would be drawn in the plane of wage premium and sector import

penetration instead.

It is worth noting that in the specification of the regression function (1) we control
for any aggregate shock that affect wages homogeneously. Thus, for example, if inflation
affects all wages in the same way, it would be captured by the period effect (for instance,
the same would be true for the technological change). If instead inflation, or any other
aggregate variable, affects wages differently by skill group, it would be captured by the
wage premium that we allow to vary by period. The latter is an important feature of the
specification adopted that makes justice to the alternative hypothesis of our test. Thus, the
set of parameters o, should only capture the impact on wages of the sector import

penetration.

Table 6 presents a couple of sets of typical estimated coefficients for the variables

that control for individual characteristics in the regression function (1). The estimated
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coefficients are as expected. Wages increase with the education level, age and tenure.
Both the age and tenure profiles look familiar and to some extent they appears to be
stable during the period studied. There is also a typical male wage premium that has risen
during the period studied. The skilled wage premium has also increased on average

during the period studied.

Table 6: Results for control variables (selected years)

1992 1997

Variable Coefficient Standard error Coefficient Standard error
Semi-skilled dummy 0.39 0.05 *** 0.29 0.06 ***
Skilled durmnmy 1.00 0.15 *** 1.46 0.14 ***
Age 0.04 0.01 *** 0.06 0.01 **x*
Agez/100 *ke ek
Tenure [1,5) 0.08 0.06 0.09 0.08
Tenure [5,10) 0.16 0.06 *** 0.20 0.10 **
Tenure [10,20) 0.21 0.06 *** 0.19 0.08 **
Tenure [20,20+) 0.36 0.08 *** 0.16 0.12
Gender 0.13 0.05 *** 0.26 0.05 ***
Notes: The coefficients correspond to the October wave of the survey for each year. ¥** if the coefficient is statistically

different from zero at the one percent significance level. ** if the coefficient is statistically different from zero at the
five percent significance level.

Table 7 presents the estimated coefficients of the parameters of interest. Additionally, it
presents the results of successively enlarging the model by adding the interaction of the
school dummy variables with the logarithm of the ratio of the exports of the sector to its
gross value added and the logarithm of the relative price of the sector to the aggregate
price level. The reported standard errors are consistent standard errors although the errors
in the regression function (1) may lack independence. In particular, they are robust to the
problem of random group or cluster effects in the data (cf. e.g. Huber, 1967 and Moulton,
1986).

As we see the coefficients of the import penetration variable corresponding to the
three education level are positive and significant, and this result is maintained when we
control for export penetration and for changes in sector prices. Most important the
coefficient of the skilled group is positive and higher than the coefficient of the other two

skill groups which have similar estimated values. Thus we find evidence that shows that
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in those manufacturing sectors where the import penetration increased the most, wage
inequality also widened relatively more in favor of the most skilled workers. The
difference in the education coefficient in favor of the skilled group is confirmed by the F
test we perform in table 8. On the other hand we do not detect any statistically significant
difference between the two other low educational groups. Therefore, we have shown that
the difference of the coefficients of the skilled group and any other group is positive and
statistically significant.

Table 7: Coefficients (standard errors) of trade variables on wages by skill group

Variable Coefficient Robust Coefficient Robust Coefficient Robust
standard standard standard
error error error
Unskilled dummy * import 0.067 0.035 ** 0.067 0.035 ** 0.068 0.037 *
penetration
Semi-skilled dummy * 0.060 0.035 * 0.062 0.035 * 0.061 0.038 *
import penetration
Skilled dummy * import 0.125 0.048 *** 0.121 0.047 *** 0.139 0.050 ***
penetration
Unskilled dummy * export 0.000 0.026 -0.019 0.024
ratio
Semi-skilled dummy * 0.007 0.026 -0.004 0.027
export ratio
Skilled dummy * export 0.071 0.047 0.035 0.051
ratio
Unskilled dummy * 0.000 0.001
relative prices
Semi-skilled dummy * 0.000 0.002
relative prices
Skilled dummy * relative 0.003 0.002
prices

Notes: *** if the coefficient is statistically different from zero at the one percent significance level. ** if the coefficient
is statistically different from zero at the five percent significance level. * if the coefficient is statistically different from
zero at the ten percent significance level.
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Table 8. Test F for equality of coefficients

test edutap2d = edudap2d

F(1, 174)= 3.33 F( 1, 174)= 3.03 F( 1, 146)= 4.80
Prob>F= 0.0698 Prob>F = 0.0834 Prob>F= 0.0300

test eduZapdd = edu3apld

F(1, 174)= 4.5 F( 1, 174)= 3.56 F( 1, 146)= 607
Prob>F= 0.0431 Prob>F = 0.0609 Prob>F= 0.0149

test edulap2d = eduZap2d

F(1, 174)= 028 F( 1, 174)= 0.18 F( 1, 146)= 0.21
Prob>F= 0.5969 Prob>F= 0.6720 Prob>F= 0.6506

Consequently, we find that there is scope for trade liberalization to explain the
increase of the skilled group wage premium during the 90s. Thus, at least partially, the
aggregate trends on wage differentials we presented in section 2 may be explained by the
impact on trade liberalization on wages. However, the identified effect of trade
liberalization on wage inequality does not explain much even though the average
(weighted by employment) imports to sector value added increased approximately 80
percent during the period studied. Hence, for example, the average identifiable increase
in the skilled wage premium due to trade liberalization in the manufacturing sector is
approximately 5 percentage points which is only 10 percent of the increase in the skilled

wage premium during the same period.

Thus, we conclude that we have found evidence that the increase in import penetration
in the manufacturing sector has contributed to increase wage inequality in Argentina, hurting
the less skilled (unskilled and semi-skilled) workers. Nevertheless the identified effect does not

seem to be main cause of growing wage inequality during the 90s.
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VI. Concluding remarks.

In this paper we investigated the relationship between trade openness and wage inequality.
There are a priori ground to think this relationship has been present in Argentina given the fact
that, as we showed, the wage of skilled labor (college graduates) has been rising since the
beginning of the nineties, coincidentally with the implementation of the trade liberalization

policies.

To study this relationship we combined aggregate data compiled at the industry level with
micro-data coming from household surveys. This approach allows us to define skilled labor in
terms of precise educational categories and more important we can control for a number of
individual characteristics (sex, age, work experience, etc.) that also affect wages and which
cannot taken into account when working with data at industry level. In terms of educational
attainment, we work with three categories: unskilled (those individuals who at most have attend
high school but have not finished it), semi-skilled (those that just finished high school) and
skilled workers (those that finished a tertiary degree).

We find that trade flows, industrial employment and relatives prices have moved after trade
liberalization according to what a simple version of the Heckscher-Ohlin (H-O) model would
have predicted for an economy like Argentina. When performing the micro-data analysis we
also find evidence that trade liberalization has increased the college wage premium. Still,
similarly with what have been found for some developed economies, trade deepening can
explain a relative small proportion of the observed rise in wage inequality. In particular , the
direct increase in the male skilled wage premium due to trade liberalization in the
manufacturing sector is approximately 5 percentage points which is only 10 percent of the

increase in the male skilled wage premium during the same period (for the whole economy).
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