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Abstract

Using the results of seven nationally and regionally represemthbusehold surveys, this study
analyzes the impact of trade liberalization on wage inequalibugfr a channel in which applied
tariffs, owing to the preferential margin given under numsrpreferential trade agreements, would
affect industry wage premiums during the 1992—-2006 periadhile. | find the skill premiums for
high-skilled workers there to have decreased, especially after #08@ircumstance is unlike that
seen in most other Latin American countries or during Ghilaitial reform period. The results of
econometric analyses show that industries which experienced laridferetductions were those with
initially higher shares of low-skilled workers and lowedustry wage premiums, and a statistically
significant negative relationship between applied tariffs andsimg wage premiums, that is, tariff
reductions contributed to an increase in initially lower ingusage premiums. However, the impacts
of applied tariffs on industry wage premiums disappear, afetrolling for unobservable time-
invariant industry characteristics during the 2000-2006®gefiihus, | find no statistically significant
relationship between applied tariffs and industry wage premitiins findings suggest that, unlike a
theoretical assumption that tariff reduction-induced produgtivhprovements lead to increases in
industry wage premiums, industries with initially higlpeoductivity tend to have lower applied tariffs
and higher wage premiums in such a short time-period. Tdreref cannot conclude that bi- or
multilateral trade liberalization during this period has cboted to wage equalization through a
channel in which applied tariffs affect industry wage premiums.

JEL classifications: F15, F16, and O15.
Key words: Chile, Applied tariffs, Industry wage premiymé&ge inequality.
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Introduction

A number of previous studies have attempted to econometriaabyyze the impacts of trade
liberalization on wage distribution in Latin American couwsdri(henceforth LACs). Many of the
findings of those studies, whether based on countryfépeci cross-country evidence, suggest that
trade liberalization has adverse effects on wage distribution, teircaew cases.

In order to explain the findings, which seem to contradietttaditional assumption inherent
in Heckscher-Ohlin—Samuelson theory, Goldberg and Pavcrik7)2provide comprehensive
discussion based on an abundant body of empirical researcummarizing the main points of
discussion, two main explanations are provided. The fingt of explanation for those findings
focuses on between-industry changes. Those studies note thimgrcdo expectations, unskilled
labor-intensive sectors were in fact protected the most, widrade liberalization, and that they
experienced the largest tariff reductions during trade liberaizaflherefore, the rise in wage
inequality is exactly what Stolper-Samuelson would predict.tli other hand, the second line of
explanation focuses on within-industry changes. Accordintpdee studies, one of the main factors
contributing to the rise in wage inequality is an increaseemathd for more skilled workers within
industries, that is, skill-biased technological change (hertbe8BTC). This increase was caused by
an increase in cheaper imports of capital goods that are compleynemtakilled workers and
defensive innovation caused by intensified competition froroaabafter trade liberalization.

From this viewpoint, the experiences of Chile since the 1pBdsde a very interesting case.
First, during the 1990-2006 period, Chile —the fir$ttloe LACs to introduce a free-market
strategy— had already implemented main economic reforms and fiisreimosituation was relatively
stable, unlike those of other LACs. Especially, Chile camtih with trade liberalization via the
enforcement of preferential trade agreements (henceforth PTAS)isinpéhiod, which will be
discussed in greater detail in the second section. Second, l&slesucceeded in expanding
nontraditional natural resource-based exports (e.g., foudsfry, fisheries), and so Chile has been the
most successful LAC in terms of export-led growth.

Concerning the analytical methodology, we explovarety of possible approaches to identify
the impacts of trade liberalization on wage inequalfthis study uses tariffs as measures of trade
liberalization and analyzes the impacts of trade dilosation on wage inequality, through a channel in
which tariffs would affect industry wage premiums,ided “as the part of worker wages that cannot be

1 Concerning the specific-country evidence of Lanerican countries, Giordano and Florez (2009) sanwa the

methods and results of each study.
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explained by observable workers’ characteristicscan be attributed to workers’ industry affiliats3n
(Goldberg and Pavcnik 2007: 70); they can also teggreted as the relative wage of each industry after
controlling for observable workers’ characteristié®cusing on industry wage premiums allows us to
show, quite clearly, the impacts of tariffs on wage inequatitfferent industries employ different
proportions of skilled and unskilled workers, and the rexté tariff reductions will differ by industry.
Thus, under the assumption that there is a lack of labbility, changes in industry wage premiums
would translate into changes in the relative incomes of slalfetlunskilled workers (Pavcnik et al.
2004; Perry and Olarreaga 2006). Therefore, the objectivbiofstudy is to analyze empirically
whether trade liberalization in Chile has produced a distabatiimpact during a period in which the
country had implemented important economic reforms and hatinged with its sustained open
economy strategy, focusing on industry wage premiums.hif®ptrpose, this study takes advantage
of data obtained through a series of comprehensive natiorsgdhgsentative household surveys,
Encuesta de Caracterizacion Socioecondémica Naci@mahceforth CASEN); it also makes use of
applied tariff rates, which are actually applied to imports amiagh PTA enforcement.

This paper is organized as follows. The first section revigmesious studies. The second
section overviews the main feature of trade policy during #r@g in question. The third section
describes the data and estimates skill premiums as measureseoineqgality, as well as industry
wage premiums, in the first-stage estimation. The fourth sgeaticonometrically analyzes the
relationship between tariffs and industry wage premiums @& dbcond-stage estimation. The
conclusions are summarized in the final section.
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|. Literature review

Although the experiences of Chile provide a very interesting €ag that Chile was the first country
to introduce trade liberalization and is the most successfal afasxport-led growth strategy among
the LACs—, very few studies deal with the topic of traderktization in Chile. Beyer et al. (1999),
the most frequently cited study on this topic in Chiladfthat trade liberalization, measured as the
volume of trade over GDP, widened the gap of wage premiumséetsakilled and unskilled labor
during the 1960-1996 period. They argue that SBTC andethtve increase in demand for skilled
labor in natural resource-based export seétéofowing trade liberalization are the two main
explanations for the results. Robbins (1994) analyzes the Isausehold surveys used by Beyer et al.
(1999), from 1957 to 1992, and finds that between-imgushanges are weak and attributes the
increase in wage inequality to within-demand changes favoritigdskvorkers, that is, SBTC after
trade liberalization. Meller and Tokman (1996) analyze manufagtsentors from 1968 to 1993 and
find the ratio of skilled to unskilled workers —which &ssumed to be a proxy variable for
technology, that is, demand for skilled workers withinustdies— widened the gap between the
relative wages of skilled and unskilled workers; thus, SBiiceased wage inequality. However,
unlike other studies, they find the share to have a snedflest on the relative wage since post-1975
trade liberalization.

Additionally, a few studies focus on the relatiopsaimong trade policy variables such as tariffs
and industry wage premiums (Pavcnik et al. 2004)cikro (2001) analyzes the case of Mexico from
1986 to 1990, and finds that although there istatistically significant relationship between tariéisd
industry wage premiums, there is a statisticallyifigant positive relationship between import licenses
and industry wage premiums; she also finds that itvijpense coverage decreased the most in
industries with the highest share of low-skilledrkers. Thus, she asserts, trade liberalization could
contribute to increases in wage inequality. Attamaial. (2004) analyze the case of Colombia from
1984 to 1998, and they find a statistically sigaifit positive relationship between tariff reductiond a
declines in industry wage premiums; they also finat ihdustries that experienced the largest tariff
reductions were also those with the initially highssdres of unskilled workers and lowest wages. ,Thus
they too assert that trade liberalization could couteilto increases in wage inequality. Finally, Pavcni
et al. (2004) analyze the case of Brazil from 18871998, and they find that there is no statidtical
significant relationship between tariffs and industigge premiums; thus, they say, there is no evidence
that trade liberalization contributes to increasesage inequality.

2 They define “natural resources” as both minind ather nontraditional ones, for example, fruit @uipwood.
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However, all the aforementioned studies in the Chilean casenweailyly cover the initial
reform period, cover only urban areas or manufacturing sedats,they use trade volumes as
measures of trade liberalization. However, especially when onedeosigie specific Chilean context,
trade volume has crucial flaws as a measure of trade liberalizatio.is because the exports of
Chile still heavily depend on a limited number of commoditiasluding copper, and thus trade
volumes can be almost determined by copper price and the reahgg&atae, neither of which are
related to trade policy in itself. In fact, during the 191/@96 period, the correlation coefficient
between trade volumes and the real effective exchange rate was ve.8igh

10
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II.  Trade policy in Chile, 1992—-2006: from
“unilateral” to “reciprocal” trade liberalization

Chile started initiating drastic economic reforms in 197%p¥ong the military coup d’'état that
overthrew Allende’s government in 1973. Pinochet’s governmeplaced the formerly inward-
looking development strategy with an outward-looking onieth& end of Allende’s administration,
tariffs levied in each industrial sector varied widely, fro# @ 750%; the average tariff was 94%.
The trade policy introduced by Pinochet’s government boreallenving characteristics. NTBs such
as import quotas and permits were almost completely eliminatedi,tariffs were progressively
reduced and their dispersions decreased, so that by 1979aiftapplied to most goods (Macario,
2000). The average tariff between 1979 and 1982 was 1Gi#n¢h-Davis, Leiva and Madrid,
1992). Although tariffs were raised owing to the econcerigis between 1983 and 1985, tariff levels
were again progressively reduced as the economy recovered post-1986.

The economic administration of the center-left coalition governitiert took office in 1990
maintained the basic trade-policy principles of the formeregunent, for example, an export-led
growth strategy, openness to trade, further uniform tagiffuction, and intersectoral neutralfty.
Therefore, Chile consolidated within the World Trade Orgaminaéi maximum tariff rate of 25%,
bringing it down from 35% (Macario, 2000); meanwhile, thaff rate of the most-favored nation
(MFN) was progressively reduced from 11% in 1992 to 19%©99, 9% in 2000, 8% in 2001, 7% in
2002, and 6% in 2004.

The most important feature of Chile’s trade policy after ®@0% was in how it moved from
unilateral, across-the-board liberalization toward a strategyatbatincluded bi- or multilateral PTAs
subject to reciprocal trade liberalization (Ffrench-Davis, 2080)ce the early 1990s, Chile has
actively pursued PTA negotiations; most of the PTAs sighethg that period fall into a category
known as Economic Complementation Agreements (ECAs), whalsfon the elimination of tariffs
and NTBs for goods (Kuwayama, 2003). By 2006, Chdd kxecuted ECAs with Mexico (1992),
Venezuela (1993), Bolivia (1993), Colombia (1994), Ecugdé®5), and Peru (1998 Moreover,
since the mid-1990s, Chile has pursued a more comprehensivestifleA—that is, NAFTA-style

3 The average tariff from 1983 to 1985 was 22.7%mfr1986 to 1989, it was 17.6%. Data are obtainechfr
Ffrench-Davis (2002).

Concerning trade policy since 1990, see for metails Ffrench-Davis (2008; 2010).

5 Data are obtained from World Integrated Trade SmuWITS).

See, for more details: http://www.sice.oas.orgfagrents_e.asp and Kuwayama (2003).

11
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agreements or Free Trade Agreements (FTAs), which not onlyfastes and more universal tariff

phase-out programs, but also include those areas not addogds€d\s, such as investment, trade in
services, competition policy, government procurement, amdléntual property rights (Kuwayama

2003). By 2006, Chile had executed FTAs of this type WIBRCOSUR (1996), Canada (1997),
Mexico (1999), Costa Rica (2002), El Salvador (2002), tn@iean Union (2003), the United States
of America (2004), the Republic of Korea (2004), the Europggae Trade Association (2004), and
China (2006); the Trans-Pacific Strategic Economic Partnershigefnent among Chile, New

Zealand, Singapore, and Brunei Darussalam (2006) also fallthistcategory.

As a result of these agreements, the share of import valuascfrontries with which Chile
has PTAs has drastically increased. As shown in Table 1h#ne smcreased from 2% in 1992 to 85%
in 2006. Furthermore, the import-weighted average applidisfatienceforth, applied tariffs) levied
in each industrial sector diverged from the MFN tariffs,raio the preferential margin given under
numerous PTAs and the many exceptions allowed by tariffepbasprograms. This study attempts
to use tariffs as measures of trade liberalization by empl@appdied tariffs. Additionally, what is
relevant from the viewpoint of the impacts of trade liberalimatin wage inequality is that applied
tariffs not only lead to reductions in import tariffs kalso prevent trade partners from arbitrarily
increasing tariffs on Chilean exports; thus, applied tagffisure strong access conditions and stability
for Chilean exports, both of which are afforded by the PpAisiciple of reciprocity”

However, it is very difficult to calculate appliedriffs, given the many kinds of exceptions
allowed by tariff phase-out programs, especially wébpect to agricultural products (e.g., beef, suga
wheat, wheat flour):* although some attempts have certainly been made tdatelthem. Although
Becerra (2006) provides a thorough calculation, tec® only the 2000—-2005 period. Duran (2008)
covers the 1990-2007 period, but only calculatesoay for applied tariffsgrancel efectivly and thus
assumes them to be equal to 0 on all productsaftekind of PTA came into effect. Therefore, Duran’s
(2008) assumption may be too strong and unrealistiegy are to be used in actual empirical analyses.
World Integrated Trade Solution (henceforth WITSpgbrovides a thorough calculation and defines the
applied tariff as the minimum tariff granted byeporter country to a partner for the product in qoest
it is equal to the MFN tariff, unless a preferentiatiff exists in the database. However, the data
apparently do not reflect the realities of appliadffs. For example, all applied tariffs levied incha
industrial sector in 2000 are at the homogenouiedéo, that is, they are identical to MFN tariff rates
although many PTAs had already come into effetitan year.

In summary, data from Becerra (2006) can be considered theatalpvhilable for empirical
analyses. In fact, Ffrench-Davis (2008), one of the most widetepted studies on the Chilean
economy, uses data from Becerra (2006) vis-a-vis appliefstddibwever, in addition to covering a
limited time-period, the classifications in Becerra’'s data donecessarily coincide with the general
industrial classification of economic activities, for examples thternational standard industrial
classification (ISIC). Some sectors are classified accordingt@-thigit ISIC level (Rev.2), others are
classified according to the 3-digit ISIC level (Rev.2), aiilll sthers are classified according to an

See, for more details: http://www.sice.oas.ongaments_e.asp and Kuwayama (2003).
8 |f Chile imports a good from China, with which Chile has no kind of PTA,dathe United States of America
(USA), with which Chile does have an FTA, the intpeeighted average applied tariff of gobé calculated as
follows:

. ME . M/

[ China | USA
I =Ty X M * Terausa™ M

where M 'is the total import value of goadrom a country.

This is also pointed out by Macario (2000).

For more details, see Saez and Valdés (1999).

For example, in the agreements between ChildERCOSUR, Chile includes some traditional agriaatyproducts
as the most restricted categories: they receiwefdes treatment after 15 and 18 years, respegtigosin, 1999).
For a list of the exceptions due to tariff phasepgyograms in 2004, see Schuschny et al. (2007).

10
11
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aggregated 2 or 3-digit ISIC level (Rev.2), that is, aggregatf some 2 or 3-digit level sectors into
one sector (see Table 2). Therefore, | reconstruct househokl/suas explained in greater detail in
the next section, according to Becerra’'s (2006) own classificatiad | apply this classification to the
tradable sectors addressed in this study.

Table 2 shows the average applied tariffs according to thigfiddagen between Q2 2000
and Q4 2005, inclusiv¥. This table shows some noticeable trends. First, in thiali@000 time
period, applied tariffs were the highest in the agricultur8IGl 11) and agricultural-based
manufacturing (ISIC 311/312) sectors, both of which hadyneaweptions allowed by tariff phase-out
programs. Second, applied tariffs levied in each industriabseatluding the agricultural and
agricultural-based manufacturing sectors drastically decreased a@@r R@er that time, many
important FTAs with quicker tariff phase-out programs cambe effect, and most of the ECAs had
already been in effect for 10 years. Therefore, the appliedstari2006 nearly equal 0% in most of
the industrial sectors.

TABLE 1
SHARE OF IMPORT VALUES FROM COUNTRIES
WITH WHICH CHILE HAS PTAS, 1992-2006

Year 1992 1994 1996 1998 2000 2003 2006
PTA’s share (%) 1.93 499 27.28 30.70 34.58 62.97 84.50

Source: Author’s calculations, based on data fromSY http://www.sice.
oas.org/agreements_e.asp, and Kuwayama (2003:79)8-1

TABLE 2
APPLIED TARIFFS, 2000-2005
(Percentages)

ISIC (Rev.2) Industry Q2 2000 Q22003 Q42005
11 Agriculture and hunting 13.91 2.29 1.03
12 Forestry and logging 4.63 1.98 0.70
13 Fishing 9.01 5.40 2.34
21/22 Coal mining / Crude petroleum and natural 488 1.37 2.47

gas production
23/29 Metal ore mining / Other mining 3.98 1.20 0.13
311/312 Food manufacture 13.10 3.50 2.61
313/314 Beverage industries / Tobacco manufacture  6.12  3.68 1.94
321/322 Manufacture of textiles / Manufacture of 771  4.60 4.33

wearing apparel, except footwear
323/324 Manufacture of leather and products of 7.79 433 5.09

leather / Manufacture of footwear
331 Manufacture of Wood and Wood and cork 722 153 0.96

products
332 Manufacture of furniture and fixtures 7.013.94 3.78
341 Manufacture of paper and paper products 5.58.22 0.39
342 Printing, publishing and allied industries 253151 1.14
351 Manufacture of industrial chemicals 5.802.89 1.38
352 Manufacture of other chemical products 6.903.21 2.01

(continues)

12 There is a reason as to why | use data from @® 28 initial tariff rates, to perform a Durbin—\Wiausman test
for the endogeneity of applied tariffs; this isalissed in detail in the fourth section.

13
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Table 2 (concluded)

ISIC (Rev.2) Industry Q22000 Q22003 Q4 2005

353/354/355/356 Petroleum refineries / Manufacture of 7.51
miscellaneous products of petroleum /
Manufacture of rubber products /
Manufacture of plastic products

36 Manufacture of nonmetallic mineral 6.67
products, except products of petroleum and
coal
37 Basic metal industries 481
381/383/385 Manufacture of fabricated mital product 7.39
except pfoducts of petroleum and coal
382 Manufacture of machinery expect electrical 5.97
384 Manufacture of transport equipment 6.83
39 Other manufacture industries 8.15
MFN? 9.00

3.54

3.08

2.21
3.36

2.26
2.89
4.94
6.00

1.57

2.23

1.04
2.57

1.08
1.40
4.79
6.00

Source: Becerra (2006: 21-36)
& MFN stands for Most Favoured Nation.

® The sector names were originally written in Spanind the ISIC codes are explicity written uphe t
2-digit level. | use the name of eache sector tecmBecerra’s (2006) own classification to the gahe
ISIC code, which is as detailed as possible, fangde up to the 3-digit level. | refer to the Udite
Nation’s webpage (http://unstarts.un.org/unsdigistry/) for Spanish to English translations.

14
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lll. Wage premiums in Chile, 1992—-2006
(first-stage estimation)

A. Data used

| use data from seven comprehensive household surveys: KCARHE the years 1992, 1994, 1996,
1998, 2000, 2003, and 2006Each is a nationally and regionally representative householgysu
carried out by MIDEPLAN Wlinisterio de Planificacion y Cooperacififi* The objectives of the
survey are to generate a reliable portrait of socioeconomic cumsliicross the country and to
monitor the incidence and effectiveness of the government's quoigtams (Valdés, 1999)it is
carried out in November of each year. Therefore, the survey pswdétailed information on
demographic characteristics, education, health, housing, emplqyanentarious sources of income,
including income transfers and government subsidies. The sl@adpeated cross-section, and the
sample size of each year is substantially large: each survey dmtgrseen 130,000 and 270,000
individuals, from between 33,000 and 74,000 househddssuch, the data are available in two
forms: individual and household levels; for the purpokéhis study, | use the latter. The survey is
unique, in that the employment data are reported at the 3i8igitlevel (Rev.2) from 1992 to 1996,
while data are provided at the 4-digit level from 1998 10670

| define “wages” as the sum of disposable income after tax fiaith gmployment, that is,
wage income and bonuses from principal occupafidinerefore, they do not include income from
other occupations, self-employment, asset income, income tmmaferubsidies. The samples used in
this study are defined as comprising the population of workge (aged 14-65 years) who report
positive income and positive work hours. The sample incluoiy salaried workers; thus, self-

13 Although the year 1990 is also available, thesification of economic activity in this year igfdient from that of

the others, and it is not consistent with any mééional classification. Therefore, we do not uaeadrom this year.
Each survey is carried out by MIDEPLAN througle Bepartment of Economics of the University of €hiDnce
each survey is complete, the data are entrustB€taAC, which is in a position to evaluate the csteicy of the
information and generate a series of new variablasare compatible with other LACs (Valdés, 1999).

For more details, see: http://www.mideplan.clécaen/descripcion.html.

18 In the 1990s, household surveys in LACs werddss internationally standardized than today. R teason, the
lack of an international framework vis-a-vis thancepts and classifications used in surveys is raii@mon.
Although | want to set aside income derived solebm principal employment, in CASEN 2006, we canhn
distinguish income from bonuses.

14
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employed —employers and independent workers— are not inclfitititary personnel and unpaid
family workers are also excluded from the sample, because theds\aag not likely to be determined
by market forces. The samples whose variables had not been anatleest one survey question are
also eliminated.

For the 1992-1994 period, | construct hourly wages bididiy monthly wages by four
weeks of working hours, owing to the unavailability of midy working-hour figures during this
period. Wages are deflated by the national consumer price inéeeitiber 2008 = 1).

B. Skill premiums

In this section, | estimate the narrowest measure of inequatitill premiums'® This study defines
the skill premiums as the returns to different levels obsthttainment, after controlling for various
observable individual characteristics. To estimate skill premiwves define three educational
categories: (1) low-skilled workers, who comprise worker® vaad completed up to elementary
school education, (2) medium-skilled workers, who comprigekers who had not completed Centro
de Formacion Técnica (CFT) or Instituto Profesional (IP)-badatation, as well as secondary
school graduates or those workers who had not completeddseg@thool education, and (3) high-
skilled workers, who comprise university graduates or thesekers who had not completed a
university education, and CFT or IP-based education graduates.high-skill premiums are
estimated as the returns to high-skilled workers relativehdéset for low-skilled workers, while
medium-skill premiums are estimated as the returns to mediililedsworkers relative to those for
low-skilled workers. These premiums are estimated in each ydhe d992—2006 period by using a
Mincerian wage equation (1).

Figure 1 shows the evolution in the level of education at@minduring the 1992-2006
period. What is evident from these descriptive statisticthas the share of low-skilled workers
decreased from 37.2% in 1992 to 26.3% in 2000, while laeesof high-skilled workers increased
from 15.1% to 21.8% and that of medium-skilled workemmained relatively stable (about 50%).
However, after 2000, the share of low-skilled workers dijgtiécreased —from 26.3% to 23.3% in
2006— while the share of medium skilled workers slightigréased from 50.5% to 53.1% in 2006
and that of high-skilled workers remained stable (23%).

18 We cannot know the working hours of self-emploie@006, because in this year the questions wekedsonly of
salaried workers.

The validity of the most frequently used ineqtyaindices such as the Gini coefficient or coe#iti of variation,
especially over longer periods of time, has beastjoned recently, because coverage of income epamd taxes
tends to vary, and higher-income households tef tiouncated. Therefore, to avoid these problemasyy studies
have focused on the narrowest measure of inequakigt is, skill premiums (Goldberg and PavcnikQ20
However, even skill premiums are not immune to df@mementioned second problem, because very higlesva
can be also truncated, although wage incomes terzk tmore equal than asset incomes. However, Iskifle
premiums as the measure of inequality, becauseinirease in inequality documented in many develppin
countries has been associated with an increadellipremiums (Goldberg and Pavcnik, 2007).
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FIGURE 1
EVOLUTION OF EDUCATION ATTAINMENT, 1992—-2006

2006
2003
2000
1998
1996
1994

1992

0% 20% 40% 60% 80% 100%

W Low-skilled workers  m Medium-skilled workers High-skilled workers

Source: Author’s calculations, based on data frdkSEN
Note: The calculated values are weighted using Eampights.

The wage-equation specification to be estimated is as follows:

InV\/ij =const ﬁlmskilleq + ,Bzhskilleqj + 5, exp; +0, exgj?+ Xi},[a’+ Iij * wp; +§ (1)

wherei andj indexes individual and industry, respectivelyjs hourly wagemskilledis a
dummy variable with a value of 1 for individuals who falld the medium-skilled workers-category;
hskilledis a dummy variable with a value of 1 for individuals vial into the high-skilled workers
category; anexpis potential labor experience (age —years of schooling—FH&).vectorxX contains
demography dummies, a part-time dummy that has a value @fWodfrkers working fewer than 40
h/week, an informal dummy that has a value of 1 for workerkiwg without any kind of contract, 3
workplace characteristics dummf@s8 occupational dummiédand 25 region dummié8A set of
industry indicators (1) reflect worker i's industry affitior?> (see Table 3).

The results from equation (1) are reported in Table 3. The stoking finding from this
wage equation is a decreasing trend in the skill premiumsigdr-skilled workers, while skill
premiums for medium-skilled workers remained stdbleWhile the high-skilled workers earned
87.6% more than their low-skilled counterparts in 1992t tifference declined to 58.2% in 2006;
thus, wage inequality —that is, wage gaps between higledkdind low-skilled workers, after

2 This classification is based on Infante and SLifR809). They consider establishments with fewsant nine

people to be in low-productivity sectors. Estabiigmts with one to five people are chosen as the tategory.
Unskilled workers are chosen as the base catedaskilled workers (originallyrabajadores no calificadgds another
category different from low-skilled workers, whe@amategorized according to level of educationratiant.

Chile has 13 regions, each of which is classifigd urban and rural areas. The urban area oMégopolitan
Region (Santiago) is chosen as the base categargiube it absorbs the largest percentage of thdaimm.

The industry indicators are classified accordim@@ecerra (2006) in tradable sectors and accorttirthe 2-digit
ISIC level (Rev.2) in nontradable sectors. Constoac(ISIC code 50) is chosen as the base catepecause it
holds the largest employment share among all ndalra sectors.

A possible concern with this estimation is thia¢ fevel of education attainment correlates witlohservable
variables, such as individual specific ability. Mdugh this problem persists, it is unlikely thae timpacts of
unobservable variables on the level of educatitairahent substantially changed during the 1992—-2@0®d.

As Halvorsen and Palmquist (1980) point out, twefficient of dummy variablgC) in semi-logarithmic
regressions like in equation (1) needs to be iné¢epl carefully. Not C buexp(C)-1 shows the effect of this
dummy being equal to 1 on a dependent variablereftie, the percentage effect is given as 1Q&kp(C)-1)}.
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controlling for various observable individual characteristicdeereased during this period in Chile
(see Fig. 2). Most findings observed in LACs, includingse of Attanasio et al. (2004), and the initial
reform period in Chile, including Beyer et al. (1999), shtwat the skill premiums for high-skilled
workers, that is, a return to tertiary education, is in inangasend. Therefore, concerning the skill
premiums for high-skilled workers (henceforth, skill prems), the aforementioned findings totally
contradict those of most studies.

To confirm that the aforementioned trend of skill premms certainly coincides with that of the
frequently used inequality indices, the evolutioriref variance of the natural logarithm of hourly wage
and the difference between the 90th and 10th pée®of the natural logarithm of the hourly wage are
also shown in Table 4. Attanasio et al. (2004) als® those indices to measure inequality. The énd
skill premiums is nearly identical to that of thoedices; wage inequality once increased in the orid-
late 1990s (i.e., from 1996 to 1998 or from 1994986), and after 1998 wage inequality decreased; i
also slightly decreased during the 1992—-2006 pekitmateover, | confirm that the aforementioned trend
coincides with that of official statistics publishdoy authorities, because the estimation of skill
premiums is limited to salaried workers; that i#f-esmployed whose wages would be more unequal are
excluded from this estimation. Table 4 also showsr#tio of the highest-income 20% of households to
the lowest-income 20% of households (Q5/Q1) asutzited by ECLAC (2008), also using CASEN.
This calculation also shows Q5/Q1 increased in thk orilate 1990s (from 1994 to 1998)jecreased
after 1998, and slightly decreased from 1994 to62@@e Table II.2). Moreover, some studies also
mention this decreasing trend in wage inequalitpeeially after 2000: Ffrench-Davis (2008; 2010)
points out that this trend was accentuated durie@@0—2006 period.

TABLE 3
FIRST-STAGE ESTIMATIONS: RESULTS OF WAGE EQUATION, 1992-2006

1992 1994 1996 1998 2000 2003 2006

Cons 5.8862"*  6.1015™™%  §2161 w* 62975 ** 62501 ** 63246 ** 64202 ***
0.0203 0.0193 0.0234 0.0172 0.0160 0.0159 0.0153

Mskilled 0.1903**  0.1833*% (1754 ** (01717 ** 01646 ** 01579 ** 01752 **
0.0084 0.0079 0.0098 0.006¢ 0.0062 0.0061 0.0059

Hskilled 0.6292%*  0.5605** (5175 % (5507 ** 05193 ** 04760 ** 04610 ***
0.0150 0.0139 0.0166 0.011€ 0.0107 0.0106 0.0102

Exp 0.0157*  0.0149™* 0140 *+ 0.0124 ** 0.0135 ** 0.0128 ** 00124 **=
0.0009 0.0008 0.0010 0.0007 0.0007 0.0006 0.0006

Exp2 -0.0002%*  -0.0002*** .0,0002 *** -0.0002 ** -0.0002 *** -0.0002 ** -0.0002 ***
0.0000 0.0000 0.0000 0.000C 0.0000 0.0000 0.0000

Male 0.1214%*  0.1423™* 01274 »* 0.1257 ** 0.1219 ** 0.1142 ** 0.1280 ***
0.0092 0.0086 0.0102 0.0072 0.0065 0.0062 0.0058

Head of the household 0.0695*** 0.0778*** 0.0987 *** (.08123 *** 0.0797 *** 0.0758 *** 0.1008  ***

0.0084 0.0077 0.0093 0.006€ 0.0058 0.0055 0.0053
(continues)

% gsome studies also point out an increasing tréngage inequality from 1996 to 1998. See, for exEnRaczynski
and Serrano (2005), Ffrench-Davis (2008; 2010). oAding to Ffrench-Davis (2010), the worsening wage
inequality is attributable to the recession, whieppened after 1998 and was influenced by the Agiais.
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Table 3 (continued)

1992 1994 1996 1998 2000 2003 2006

Married 0.0699"*  0.0855 ™* o785+  0.0800**  0.0729**  0.0806**  0.0789**
0.0074 0.0067 0.0081 0.0057 0.0051 0.0050 0.0048

Part 0.2987**  0.4565 ™™  (51g4%+  (0.4479%*  0.4120%*  0.3441%*  (.3054%
0.0123 0.0110 0.0112 0.0077 0.0069 0.0064 0.0065

Informal -0.1253**  -0.1983 *™* 02327+  .0.204C**  -0.241C** - 0.2404** - (0.2618**
0.0088 0.0078 0.0095 0.0067 0.0059 0.006( 0.006(

Work place

characteristics

dummies

Establishment with 200 " Shok

or more 03308** 03038 * 0.2854*** 0.2444*** 0.2256*** 02118 *kk 0.2414***
0.0120 0.0112 0.0149 0.0088 0.0080C 0.0077 0.0076

Establishment with 10- " ok

199 people 0.1663™*  0.1602 ™ 0.150g**  0.115g**  0.1267**  0.1293**  0.1481***
0.0089 0.0084 0.0101 0.0074 0.0066 0.0068 0.0068

Establishment with 6-9 " kk

people 0.0787**  0.0889 ** 0.0829**  0.0697**  0.0762**  0.0837**  (0.0841%*
0.0119 0.0115 0.012C 0.0104 0.0089 0.0093 0.0095

Occupational dummies

Managers (public offices
and prg,'vaté%merprices) 1.1290™* ~ 1.0598 ™" 171843%*  1.0175%*  1.0137**  1.4528**  1.1884**

0.0294 0.0303 0.0357 0.0254 0.0236 0.0294 0.0288
Professionals 0.828%* 0.8393 *** 0.9143 %+ 0.8518*** 0.8836**  (0.9612**  (.8789**
0.0188 0.0177 0.0215 0.0155 0.0138 0.0138 0.0138
Technical workers 0.6368* 0.5492 *** 0.6180*** 0.5297 *** 0.5370%*  (0.5227**  0.4400**
0.0172 0.0152 0.0181 0.0132 0.0121 0.0118 0.0118
Office workers 0.3994**  0.3811 ¥ (y3gpg**  (0.3084** 0.3254**  0.2008%*  (0.234]1%*
0.0148 0.0135 0.0164 0.0114 0.0104 0.0103 0.0101
Sales 0.203F* 02191 **  (yog3ges  (.1336%*  0.1583%*  0.1402%%  0.1313%%
0.0137 0.0128 0.0152 0.0107 0.0097 0.0098 0.0093
@g:f::;“ra' andskilled g 7590w 01142 % oggoe  0.0987°* 00698  0.0662° 00900
0.0144 0.0145 0.0181 0.0127 0.0087 0.0093 0.009C
Craft-workers 0.1754** 0.1980 *** 0.1651 *** 0.1608 *** 0.1504**  0.1324**  (0.1533***
0.0117 0.0110 0.0138 0.0101 0.0092 0.008¢9 0.0087
Factory-workers 0.152#*  0.1793 ** 4 19gg**  (0.1415**  0.1509**  0.1576**  0.1768***
0.0135 0.0118 0.0148 0.0108 0.0094 0.0094 0.0088
Regional dummies
Regional | urban -0.043% -0.1159 ** 5 1p05%*  -0.0982** -0.1130** - 0.119C** - 0.0835***
0.0210 0.0229 0.0285 0.0225 0.0195 0.0189 0.0206
Region | rural -0.1520**  -0.1205 *** 5 19Q3***  -0.1295**  -0.148C*** - 0.2443%* - (.2097***
0.0388 0.0425 0.0516 0.0229 0.0228 0.0227 0.0274

(continues)
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Table 3 (continued)

1992 1994 1996 1998 2000 2003 2006
Region Il urban -0.0397* -0.1420 *** 0.0272 0.0029 0.0315* -0.0137 0.0561 ***
0.0174 0.0159 0.0245 0.0199 0.0173 0.0171 0.0158
Region Il rural 0.0292  -0.2020™*  _0.2094** - 0.0077 -0.1047*  0.0080 -0.0212
0.0359 0.0386 0.0358 0.0311 0.0262 0.0301 0.0255
Region IIl urban -0.058%**  -0.2577*** S0.2112** - 0.1360** -0.1201** -0.0837*** 0.0036
0.0185 0.0186 0.0275 0.0173 0.0169 0.0169 0.0167
Region Ill rural -0.1724*  -0.2926 **  _goggq *+  .0.1845 ** -0.1272 *** -0.0688 *** 0.0371
0.0331 0.0347 0.0362 0.0250 0.0230 0.0250 0.0227
Region IV urban -0.2331*  -0.2883 ***  _oggq **  .0.2145 ** -0.1792 ** -0.1905 *** -0.1515 ***
0.0234 0.0172 0.0215 0.0153 0.0162 0.0150 0.0151
Region IV rural -0.2533**  -0.3398 *** 5 402g ***  -0.2347 *** -0.2094 ** -0.2202 *** -0.1473 ***
0.0300 0.0187 0.0309 0.0164 0.0176 0.0163 0.0165
Region V urban -0.1528*  -0.1440 *** 51827 *** .0.1411 *** -0.1257 ** -0.1161 ** -0.1006 ***
0.0148 0.0110 0.0137 0.0090 0.0096 0.0090 0.0086
Region V rural -0.0984*  -0.1794 *** 51911 *** .0.2052 *** -0.137C** -0.1193 *** -0.096Q ***
0.0250 0.0174 0.0254 0.0147 0.0158 0.0146 0.0141
Region VI urban -0.1482*  -0.1669 *** g o303 % 01974 ** -0.1315** -0.1330 *** -0.106Q ***
0.0187 0.0211 0.0162 0.0128 0.0118 0.0120 0.0103
Region VI rural 0161 -0.2071 ** 5131 #* 02051 ** -01368 ** -0.1113 ** -0.131Q **
0.0214 0.0257 0.0220 0.0162 0.0126 0.0154 0.0109
Region VIl urban -0.1987*  -0.3116 *** g 35gg %+ .0.2178 ** -0.1927 ** -0.2034 *** -0.2018 ***
0.0183 0.0145 0.0175 0.0137 0.0118 0.0114 0.0119
Region VI rural -0.2384**  -0.3193 ** 351 %+ _0.2806 *** -0.2188 ** -0.2082 ** -0.1757 ***
0.0230 0.0143 0.0233 0.0189 0.0114 0.0116 0.0114
Region VIII urban -0.2964%  -0.3777 ** (3473 #*  _02528 ** _0.2271%% 02141 **  -0.2063
0.0116 0.0112 0.0139 0.0101 0.0089 0.0088 0.0087
Region VIil rural -0.3187**  -0.4450 *** 55112 % _0.2866 *** -0.3432 %% -0.3428 *** _0.3254 ***
0.0134 0.0135 0.0262 0.0191 0.0116 0.0121 0.0119
Region IX urban -0.2316*  -0.1918 ***  _g4137 ** _0.285Q ** _0.2634** -0.2646 ** -0.2175 ***
0.0198 0.0222 0.0168 0.0139 0.0118 0.0114 0.0117
Region IX rural 02641 0.2428 ** g acig wk .(0.3017 P 02642 F  -0.2895 ** -0 242G ek
0.0285 0.0326 0.0259 0.0198 0.0148 0.0149 0.0151
Region X urban -0.2021*  -0.2252 ¥* 5 ogg7 *+  _0.2552 ** _0.2094 ** -0.1791 *** -0.1316 ***
0.0187 0.0180 0.0192 0.0161 0.0126 0.0106 0.0106
Region X rural -0.2187*  -0.2749 *** g 397¢ %%  .0.2946 *** -0.1955 ** -0.1905 *** -0.1130 ***
0.0231 0.0261 0.033C 0.0293 0.0134 0.0124 0.0115
Region Xl urban -0.0614*  -0.1192 *** 1137 ** _.0.1295 ** _0.0681** -0.0087 0.0989 ***
0.0311 0.0282 0.0302 0.0240 0.0257 0.0245 0.0239
Region Xl rural -0.1843*  -0.1876 *** o045 ** _0.1654 *** -0.0958 *** -0.0648 * 0.0322
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Table 3 (concluded)

1992 1994 1996 1998 2000 2003 2006
0.0448 0.0395 0.0423 0.0321 0.0347 0.0357 0.0332
Region XIl urban 0.07768** 0.0599 ** (0265 0.0051 0.0700 **  0.0418 0.0644 ***
0.0252 0.0300 0.0316 0.0267 0.0251 0.0262 0.0247
Region XII rural 0.0285 -0.0050 -0.0221 -0.118¢ *** -0.018¢ 0.0089 0.0905 ***
0.0365 0.0312 0.0456 0.0364 0.0357 0.0387 0.0304
Metropolitan rural -0.0604**  -0.1581 ***  _§g1c ** .0.0714 * -0.052C ** -0.0034 -0.0363 ***
0.0160 0.0167 0.0272 0.0130 0.0125 0.0128 0.0139
Industry indicators Yes Yes Yes Yes Yes Yes Yes
Numbers of obs 31461 35056 28,217 40,850 48,882 51,739 58,458
R-squared 0.5015 0.5220 0.497C 0.5059 0.5162 0.5187 0.4497
?,;ji?s‘i?;?,?dviﬂ;?gf; 0.4813 0.5052 0.4797 0.4928 0.5041 0.5039 0.4380
Variation attributed o 05 0.0322 0.0348 0.0259 0.0234 0.0285 0.0260

industry indicators

Source: Author’s calculations, based on data froh$EN

Note: Numbers in italics are standard errors. ltigespecific skill premiums and their standard esrare calculated
using Haisken-Denew and Schmidt’s (1997) procedure.

*x *x and * indicate significance at the 1%, 5%nd 10% levels, respectively.

FIGURE 2

EVOLUTION OF SKILL PREMIUMS, 1992-2006
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TABLE 4
EVOLUTION OF WAGE INEQUALITY, 1992-2006

Year Variance log wage90-10 Percentile Skill premiums Q5/Q1
1992 0.6218 1.8738 0.8762 no data
1994 0.6508 1.9351 0.7516 17.9
1996 0.7606 2.0202 0.6779 18.6
1998 0.6399 1.9459 0.7344 19.7
2000 0.6553 1.9302 0.6808 19.5
2003 0.6102 1.8608 0.6096 18.4
2006 0.5921 1.7641 0.5857 15.7

Source: Indices except for Q5/Q1 are from authogkulations, based on
data from CASEN. Q5/Q1 indices are sourced from ECI(2008): Table 12.
Note: Calculated values are weighted using samplghts.

C. Industry wage premiums

As mentioned above, industry wage premiums are captured bgotféicient on the industry
indicators of equation (1)vp, which shows the part of worker wages that cannot be explayed
observable workers’ characteristics but can be attributed to vgorkelustry affiliation. However,
this study does not estimate industry wage premiums aaties from a particular base category;
instead, industry wage premiums are expressed as deviatians eflployment-share-weighted
average wage premiums, and their exact standard errors are calculagdgbliaisken-Denew and
Schmidt’s (1997) restricted least squares procedir@ie advantages and necessities inherent in the
calculation are summarized as follows. First, this normalizetlisiny wage premium can be
interpreted as the proportional difference in wages for a wankargiven industry, relative to an
average worker in all industries with the same observable chasticge(Attanasio et al. 2004), that
is, a worker, who is employed in an industry whose nomadlindustry wage premium is larger than
zero, earns more than the average wage, given the same observable dieacteicond, the
estimated standard errors of industry wage premiums difdelywirom industry to industry; thus, it
is natural in the second-stage estimation that we should @ weight on industries with smaller
standard errors in industry wage premiums, and vice versaefdherwe need to calculate exact
standard errors to perform weighted least squares in the sstzmedestimatioft

Table 5 reports industry wage premiums from 1992006. We note some important features
within the results. First, most of the industry wamemiums are statistically significant at the 116%&l,
and they vary widely across industries in each y#wrs, the assumption that labor mobility across
industries is imperfect because of labor rigiditiedikely realistic during this period in Chile. Fo
example, if we calculate the average of the estimatgdstry wage premiums from 2000 to 2606,
which is analyzed in the second-stage estimation siecliin the next section, then the metal ore
mining/other mining sector (ISIC 23/29) has the kgthindustry wage premium (0.326), while the
agriculture and hunting sector (ISIC 11) has theekt industry wage premium (—0.085). In other words,
a worker who maintains the same observable chardiogi@d who switches from the agriculture and
hunting sector to the metal ore mining/other mirsagtor would experience a 50.1% increase in hourly

27
28

Details of how to calculate these are shown énahnex.

If we estimate industry wage premiums as deviatfoom a particular base category, we cannot lzkethe standard
error of the omitted base category, and the stdretaors depend upon the industry we choose dsabescategory.

I limit this calculation to tradable sectors wadadustry wage premiums are statistically sigaificin all three
periods examined.

29

22



ECLAC - Project Documents collection Trade poliogavage inequality in Chile since the 1990s

wage®® As a general trend, the mining sector, which inetu€hilean traditional export goods, shows a
high industry wage premium, while the agricultural digit manufacturing sectors such as food
manufacture, textiles, and apparel show low industige premiums (see Table 5).

Second, the time-series and cross-sectional steuofundustry wage premiums did not change
substantially during the 1992—2006 period in Cralihough applied tariffs substantially decreadter a
2000. The year-to-year correlations among the inglusage premiums of tradable sectors are subalignti
high, with all correlation coefficients exceeding® and statistical significance occurring at the [ével
(see Table 6). These findings coincide with thdseawcnik et al. (2004), who analyze the case azBr
from 1987 to 1998, but they contradict those ofAdisio et al. (2004), who analyze the case of Gubbm
from 1984 to 1998' The standard deviations of the industry wage premdifferentials of the tradable
sectors within the same year, as reported at ttierb@f Table 5, fluctuated from 0.088 to 0.124jsh
they show little change. Therefore, the cross-@eatistructure of the industry wage premiums is als
relatively stable. This evidence suggests thattliéralization is not likely to be associatedhwihanges
in industry wage premiums, which are analyzed &atgr detail in the next section.

Finally, | find that industry wage premiums tendk® lower in industries that employ higher
shares of low-skilled workers. Therefore, changemdustry wage premiums would also translate into
changes in the relative incomes of high-skilled #ma-skilled workers in the case of Chifé.The
correlation coefficients of the industry wage prems with the shares of low-skilled workers in ttalda
sectors are certainly negative, ranging from -0.58%998 to -0.236 in 1992. If | pool industry wage
premiums over time and regress them on the shatewsskilled workers, it yields a negative and
statistically significant coefficient of -0.2807 iftv a T-statistic of -5.34). Therefore, industry gea
premiums tend to be lower in industries that empiimher shares of low-skilled workétssuch as the
agriculture and hunting sector (ISIC 11), the fisyeand logging sector (ISIC 12), the fishing se¢iBIC
13), and the wood-products manufacturing sectd€(831). On the other hand, the mining sector, kwhic
has the highest average industry wage premium bat2@00 and 2006, drastically decreased its share o
low-skilled workers (see Table 7). Therefore, thigreonsiderable heterogeneity across a varietatoiral
resource-related sectors with respect to the emygoyshare of low-skilled workets.

TABLE 5
FIRST-STAGE ESTIMATIONS: INDUSTRY WAGE PREMIUMS, 19 92-2006

I(?{E/.Z) Industry 1992 1994 1996 1998 2000 2003 2006

11 Agriculture and hunting -0.041** -0.067** -0.120** -0.076** -0.077** -0.103** -0.074**
0.010 0.009 0.012 0.008 0.007 0.007 0.006

12 Forestry and logging 0.124 %+ 0.046 *** 0.014 -0.005 -0.014 -0.033** -0.023*
0.017 0.018 0.026 0.020 0.013 0.013 0.013

13 Fishing 0.120**  0.051** 0.144**  0.058** 0.064**  (0.135*** 0.112%**

(continues)

%0 The value is calculated by exp{0.326 — (—0.083)}—

31 |n the case of Attanasit al. (2004), year-to-year correlations in industry wagemiums are as low as 0.14.

32 The skill category is defined in the third sentio

33 However, this tendency is not as evident as azB(Pavcniket al.2004).

34 In some studies, for example, Leareerl. (1999), the argument is that natural resourceaelaectors, especially
tropical crops and raw materials, are complemerttagapital; thus, natural resource abundance aseeinequality
of LACs. However, Perry and Olarreaga (2006) shioat het mining exports tend to correlate positivelth the
capital-unskilled labor ratio in LACs, while netofb exports correlate negatively with that ratioefigfore, while
taking into consideration that Chilean agricultupabducts derive from temperate rather than tropicaps, the
finding that the agricultural sector employs a lkeigshare of low-skilled workers is not surprising.
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Table 5 (continued)

ISIC |hdustry 1992 1994 1996 1998 2000 2003 2006
(Rev.2)
0.025 0.024 0.032 0.026 0.018 0.018 0.018
Coal mining/Crude
21/22 petroleum and natural ~ 0.145**  0.101** 0.092 0.091 0.131*  -0.022 0.290***
gas production
0.041 0.051 0.065 0.072 0.063 0.097 0.085
23 Yetalore ir;‘é”i”g/ 0375+  0340%  0.370%* 0253 0342+  0351%%  0.286%*
0.018 0.017 0.023 0.017 0.016 0.016 0.014
gﬁl Food manufacture 0-:034**  -0.021 -0.059** -0.051** -0.050** -0.072** - 0.050***
0.017 0.015 0.018 0.013 0.012 0.012 0.011
313/ Beverage industries/ 59 -0.002 0.076*  0.042 0.031 -0.035 0.013
314 Tobacco manufacture
0.041 0.036 0.046 0.034 0.024 0.027 0.026
Manufacture of
321/ texiilesManufacture of 419 9037 0067  0.001 0.053*  -0.056%  -0.105%*
322 wearing apparel, except
footwear
0.021 0.023 0.028 0.023 0.022 0.025 0.026
Manufacture of leather
323/  and products of
394 leather/Manufacture of -0.015 -0.099*  -0.003 -0.036 -0.051 -0.058 -0.159 ***
footwear
0.036 0.040 0.052 0.038 0.040 0.049 0.058
Manufacture of wood
331 and wood and cork 0.064**  -0.019 0.061** -0.022 -0.047 ** -0.023 -0.022
products
0.027 0.023 0.030 0.026 0.020 0.019 0.019
332  Manufacture of -0.022 0.028 0.006 0.020 0.019 0.006 0.006
furniture and fixtures
0.040 0.037 0.043 0.031 0.032 0.030 0.032
341 {';”n%“;g";:r‘ﬁ gég’;_ger 0.188**  0276%*  0224**  0195%*  0148%*  0136%*  0.131%
0.041 0.035 0.052 0.039 0.036 0.033 0.029
Printing, publishing and
342 allied industries 0.113**  0.104*=  0.112** 0.016 0.038 0.066** 0.052
0.042 0.039 0.045 0.034 0.037 0.031 0.034
351  Manufacture of 0.196**  0.100 -0.099 0.114* 0.132*  0.045 0.141*
industrial chemicals
0.061 0.074 0.102 0.060 0.067 0.059 0.064
352 ~ Manufacwreofother o 4ju g g5oem  gop1e 0.134%%  0219%%  0.209%%  0.115%
chemical products
0.041 0.042 0.046 0.036 0.033 0.035 0.038
Petroleum refineries/
353/ M_anufacture of
354/ miscellaneous
355/ products of petroleum/  0.072* 0.044 0.057 0.037 0.008 -0.033 -0.047*
356 Manufacture of rubber
products/Manufacture
plastic products
0.043 0.047 0.050 0.033 0.036 0.034 0.025
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Table 5 (continued)

ISIC

(Rev.2) Industry 1992 1994 1996 1998 2000 2003 2006
Manufacture of
nonmetallic mineral
36 products, except 0.129**  0.107**  0.012 0.118*+* 0.025 0.039 0.056
products of petroleum
and coal
0.035 0.036 0.046 0.035 0.032 0.033 0.035
37 Basic metal industries ~ 0.164**  0.137**  0.117** 0.112%* 0.194 *** 0.207 **=* 0.201 %
0.056 0.049 0.059 0.039 0.044 0.050 0.032
Manufacture of
fabricated metal
381/ products/Manufacture of
3gy  Slectrical machinery 0.089%*  0.106**  0.065*  0.092*%*  0.091**  0.109**  0.119%*
385 apparatus_/Manufacture
of professional and
scientific and measuring
controlling equipment
0.025 0.023 0.029 0.021 0.022 0.019 0.023
Manufacture of
382 machinery except 0.170**  0.027 0.238**  0.169** 0.196 *** 0.212*+* 0.136***
electrical
0.062 0.064 0.081 0.067 0.050 0.041 0.031
Manufacture of
384 transport equipment 0.251**  0.142* 0.171* 0.130* 0.083 -0.053 0.033
0.058 0.076 0.088 0.067 0.053 0.050 0.058
39 Other manufacture -0.176**  0.150*  0.054 -0.049 0.152*  -0.131 0.011
industries
0.067 0.064 0.133 0.124 0.087 0.089 0.093
4 SEt'eegmc'ty* gas and 0.287**  0.221%*  0.338**  0.187**  0.148**  0216**  0.087**
0.045 0.033 0.048 0.029 0.031 0.034 0.031
42 Water works and supply 0.066 0.078 0.122* 0.034 0.087** 0.034 0.026
0.059 0.048 0.063 0.045 0.036 0.038 0.036
50 Construction 0.095**  0.103*=*  0.080**  0.076** 0.039 *** 0.045**=* 0.053***
0.012 0.011 0.013 0.009 0.009 0.009 0.008
61 Wholesale trade 0.078**  0.069**  0.054* 0.016 0.047** -0.027 0.014
0.024 0.026 0.027 0.017 0.017 0.018 0.023
62 Retail trade -0.059** -0.054** -0.069** -0.057** -0.054** -0.086** -0.054%**
0.013 0.011 0.013 0.009 0.009 0.008 0.008
63 Restaurants and hotels 0.219** -0.101** -0.141** -0.135** -0.106** -0.066** -0.034**
0.022 0.019 0.023 0.016 0.014 0.013 0.012
71 Transport and storage  0.079*** 0.016 0.001 -0.021* -0.042 %+ - (0.029 *** 0.000
0.014 0.013 0.016 0.012 0.011 0.010 0.010
72 Communication 0.130*** 0.116*** 0.10Q *** 0.144 *** 0.035 -0.013 0.013
0.034 0.032 0.038 0.025 0.023 0.025 0.024
81 Financial institutions 0.441*** 0.346*** 0.372*** 0.306 *** 0.241*** 0.339*** 0.29Q ***
0.030 0.028 0.030 0.023 0.023 0.025 0.024
82 Insurance 0.215**  0.207*=*  0.172**  (0.199*** 0.166 *** 0.292*** 0.107**=*
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Table 5 (concluded)

ISIC

(Rev.2) 'ndustry 1992 1994 1996 1998 2000 2003 2006
0.041 0.035 0.040 0.037 0.033 0.035 0.040
g3~ Realestaleandbusiness j no7ux g ogor 01177 00697 0055 0060  0.071%*

services
0.023 0.020 0.022 0.015 0.013 0.013 0.011

91 :ﬁg'&ce?gr:‘c‘g"s"aﬁon .0.055%*  0.037*  0.111**  0.026* 0.002 0.033** 0,011

0.020 0.017 0.022 0.014 0.011 0.012 0.012
92 Sanitary and similar —_, 54 0.057 0.162%* -0.093** -0.033 0.065%* - 0,053
services
0.044 0.041 0.044 0.031 0.026 0.023 0.024

93 Social and related 0.179%%  Q.172%¢ -0.132%* -0.114%* .0.079%* -0.057** - (0.087**
Communlty services

0.011 0.010 0.012 0.008 0.007 0.007 0.007

94 Recreational and -0.007 0.027 0.067*  -0.037 0.010 0.022 0.019
cultural services

0.033 0.030 0.036 0.026 0.025 0.022 0.022
g5 Personaland household  hog. 018+ -0.009 0.033%% 0033  0057**  0.035%*
services
0.011 0.010 0.013 0.009 0.009 0.009 0.009

International and other
96 extra-territorial bodies 0.459***  (0.352** 0.386* 0.502 *** 0.842 *** 0.510*** 0.375***

0.158 0.155 0.198 0.142 0.157 0.177 0.138
%ﬁ&d@;ﬂ;‘;‘gz‘é‘;’t‘ors) 0.117 0.104 0.123 0.088 0.111 0.124 0.117
Standard deviation 0.147 0.122 0.144 0.124 0.163 0.143 0.117

(all sectors)

Source: Author’s calculations, based on data frof$EN

Note: Numbers in italics are standard errors. Itrgespecific skill premiums and their standard esrare calculated
using Haisken-Denew and Schmidt’'s (1997) procedure.

**x ** and * indicate significance at the 1%, 5%nd 10% levels, respectively.

TABLE 6
YEAR-TO-YEAR CORRELATION MATRIX OF INDUSTRY
WAGE PREMIUMS, 1992-2006
1992 1994 1996 1998 2000 2003 2006

1992 1.000C 0.640¢ 0.638¢ 0.8678 0.6245 0.7255 0.6896
1994 0.640¢ 1.000C 0.714¢ 0.780¢ 0.836C 0.6394 0.746C
1996 0.638¢ 0.7149 1.000C 0.7665 0.7788 0.7733 0.6331
1998 0.8678 0.7809 0.7665 1.000C 0.8163 0.8169 0.7841
2000 0.6245 0.836C 0.7788 0.8163 1.000C 0.7912 0.8414
2003 0.7255 0.6394 0.7733 0.816¢ 0.7912 1.000C 0.7301
2006 0.689¢ 0.746C 0.6331 0.7841 0.8414 0.7301 1.000C

Source: Author’s calculations, based on data froRSEN.

26



ECLAC - Project Documents collection Trade poliogavage inequality in Chile since the 1990s

TABLE 7
EVOLUTION OF THE SHARE OF LOW -SKILLED WORKERS
IN EACH INDUSTRY EMPLOYMENT

ISIC (Rev.2) Industry 1992 1994 1996 1998 2000 2003 2006
11 Agriculture and hunting 0.7624 0.7378 0.740C 0.7290 0.698C 0.6424 0.5877
12 Forestry and logging 0.6207 0.639¢ 0.5651 0.5448 0.5984 0.551€ 0.5253
13 Fishing 0.4155 0.4178 0.4709 0.3501 0.436C 0.4463 0.407C
21/22 Coal mining/Crude petroleum and natural gas 4577 9544 02754 0.1776 0.2168 0.230€ 0.1382
production
23/29 Metal ore mining/Other mining 0.3201 0.2327 0.2298 0.2200 0.1455 0.146€ 0.1799
311/312 Food manufacture 0.3494 0.3281 0.333C 0.2585 0.2791 0.238¢ 0.2102
313/314 Beverage industries/Tobacco manufacture 0.3522 0.275¢ 0.2792 0.2290 0.2983 0.2381 0.1873
321322 ~ Manufacture of textiles/Manufacture of wearing g 3537 3085 0.2206 0.2203 0.243C 0.2072 0.2505
apparel, except footwear
323324 ~ Manufacture of leather and products of 0.3845 0.3895 0.3418 0.2618 0.2216 0.2213 0.1947
leather/Manufacture of footwear
331 Manufacture of wood and wood and cork products 0.516€ 0.5467 0.466C 0.5020 0.3933 0.462t 0.3731
332 Manufacture of furniture and fixtures 0.3775 0.343C 0.4439 0.3467 0.2376 0.250€ 0.2526
341 Manufacture of paper and paper products 0.2222 0.295€ 0.268C 0.1569 0.1366 0.1038 0.1786
342 Printing, publishing and allied industries 0.171€ 0.163€ 0.1852 0.1402 0.1161 0.0971 0.0872
351 Manufacture of industrial chemicals 0.194€ 0.188t 0.1534 0.1711 0.2082 0.1911 0.1164
352 Manufacture of other chemical products 0.1461 0.095¢ 0.1504 0.0968 0.0718 0.1404 0.1385
353/354/ Petroleum refineries/Manufacture of miscellaneous
products of petroleum/Manufacture of rubber 0.2683 0.2672 0.2799 0.2274 0.185C 0.189C 0.2378
355/356 .
products/Manufacture of plastic products
36 Manufacture of nonmetallic mineral products, ext:e;a}_MO1 02965 03470 03640 0.2622 04115 0.3496

products of petroleum and coal
37 Basic metal industries 0.3811 0.230€ 0.1475 0.1242 0.2042 0.152C 0.1612
Manufacture of fabricated metal
products/Manufacture of electrical machinery

apparatus/Manufacture of professional and scientifi
and measuring controlling equipment

381/383/385 0.210¢ 0.235C 0.2312 0.2374 0.1754 0.190€ 0.1773

382 Manufacture of machinery except electrical 0.118C 0.0652 0.1104 0.0852 0.1521 0.065t 0.0981
384 Manufacture of transport equipment 0.194C 0.140€ 0.0841 0.0845 0.1216 0.180t 0.1962
39 Other manufacture industries 0.2081 0.163t 0.0443 0.2556 0.055C 0.2068 0.1316
41 Electricity, gas and steam 0.1961 0.148t 0.0652 0.2082 0.1091 0.086S 0.0979
42 Water works and supply 0.2721 0.2794 0.1641 0.1848 0.1749 0.266€ 0.1788
50 Construction 0.4947 0.4562 0.4705 0.3917 0.3819 0.349¢ 0.3281
61 Wholesale trade 0.2104 0.1622 0.2132 0.1871 0.2336 0.1444 0.1137
62 Retail trade 0.210€ 0.1654 0.1449 0.1583 0.1304 0.115& 0.089€
63 Restaurants and hotels 0.373€ 0.3052 0.2584 0.2690 0.2385 0.215% 0.1934
71 Transport and storage 0.3152 0.2474 0.2791 0.2583 0.2451 0.219€ 0.2018
72 Communication 0.1557 0.079% 0.0453 0.0941 0.0274 0.02723 0.0261
81 Financial institutions 0.0257 0.0243 0.010C 0.014C 0.0085 0.011¢ 0.0147
82 Insurance 0.0251 0.0088 0.0135 0.0165 0.0271 0.015C 0.0112
83 Real estate and business services 0.1014 0.0671 0.0808 0.1247 0.0879 0.069C 0.0927
91 Public administration and defence 0.1894 0.1151 0.1411 0.1068 0.1656 0.116S 0.1098
92 Sanitary and similar services 0.4731 0.4513 0.4951 0.3683 0.4574 0.3565 0.461C
93 Social and related community services 0.1181 0.088t 0.0968 0.0944 0.0723 0.0622 0.0546
94 Recreational and cultural services 0.2335 0.1888 0.298C 0.1881 0.1397 0.0894 0.1068
95 Personal and household services 0.569C 0.5427 0.519C 0.5127 0.454C 0.446C 0.4383
96 International and other extra-territorial bodies 0.1711 0.0582 0.0865 0.0460 0.000C 0.000C 0.0266
all sectors 0.371€ 0.311C 0.3117 0.2912 0.2627 0.245¢ 0.232€

Source: Author’s calculations, based on data froRSEN
Note: The calculated values are weighted using Eampights.
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V. Impacts of trade policy on wage inequality
(second-stage estimation)

A. Industry wage premiums and tariffs

In this section, | econometrically analyze the relationship betweste liberalization and wage
equalization as shown in the previous sections, through a @hanmwhich tariffs would affect
industry wage premiums. However, the limited data availabilisya-vis applied tariffs makes it
impossible to analyze the full period after 1992; therefdimit the analysis to the 2000—2006 period
and use applied tariffs data from Q2 2000 for 2000, friwah Q2 2003 for 2003, and that from Q4
2005 for 2006.

Studies that show that trade liberalization contributesaeases in wage inequality, through
a channel in which tariffs would affect industry wage premiuassume the following logic chain.
() In the first stage, these studies estimate industry wageipms from the standard Mincerian wage
equation and show that industry wage premiums tend to ber limwindustries that employ higher
shares of low-skilled workers. (ii) Industries that expesea larger tariff reductions were those with
initially higher shares of low-skilled workers and lowedustry wage premiums. (iii) In the second-
stage estimation, these studies show there is a statissigdiificant positive relationship between
tariff reductions and declines in industry wage premiumgd. Therefore, wages in industries with
initially lower wages and higher shares of low-skilled woskdeclined relative to economy-wide
average wages; thus, tariff reductions contribute to an increasagi@ inequality. The current study
has already shown (i); however, unlike the aforementionedestuiti the current study, wage
inequality tends to decrease. Therefore, to show that tragialltation would contribute to wage
equalization through a channel in which tariffs would affadustry wage premiums, we assume the
following procedures as analogous to (ii) and (iii). midustries that experienced larger tariff
reductions were those with initially higher industry wagengums, that is, a regression of tariff
reductions on initial wage premiums yields a positive coefficigne positive coefficient of industry
wage premiums on tariffs is the “correct” sign in the secoageststimation. On the other hand, if
industries that experienced larger tariff reductions were thate imitially lower industry wage
premiums, that is, a regression of tariff reductions otialnivage premiums yields a negative
coefficient, the negative coefficient of industry wage premiomgariffs is the “correct” sign in the
second-stage estimation. Therefore, we need to show the protgetitern prior to the tariff
reductions, before performing the second-stage estimation.
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In this context, | review a possible theoretical assumptisrawis the association between
tariffs and industry wage premiums. First of all, the nmagtiral point of departure for thinking about
the effects of tariffs on industry wage premiums is the spdeiftors model (Attanasio et al. 2004).
This model is short-term by nature, as it considers factopoduction immobile across industries
(Attanasio et al. 2004; Pavcnik et al. 2003). Accordindheosimple prediction made via the specific
factor model, sectors that experienced relatively large tariff remhs;tthat is, larger declines in their
prices, will see a decline in the returns to specific factors,iveléd those of the economy-wide
average. Therefore, this model predicts a positive associatioredrettariffs and industry wage
premiums. Second, Pavcnik et al. (2003) and Feliciano (20@%) eaint out that trade polices
including tariffs and NTBs would generate industry refiserefore, the tariff reductions would
decrease industry rents, because trade liberalization likely Idleeggrofit margins of domestic firms
that were previously sheltered from foreign competition (P&vehial. 2003); they also predict a
positive association between tariffs and industry wage premiums

On the other hand, a negative association between tariffs dustriyn wage premiums can
also be assumed. Empirical studies find strong evidence d¢oatates in tariffs are associated with
productivity improvements> As tariffs declined, firms had to become more productiveetnain
competitive. If the productivity enhancements had been partiafiggal onto workers through higher
industry wages, wages would increase in the industries ndthatgest tariff reductions (Pavcnik et al.
2003). Therefore, the aforementioned channel assumes a negatig@tmssdetween tariffs and
industry wage premiums.

Fig. 3 plots the tariff reductions between 2000 and 2005sigtiie industry wage premiums
in the first year of my sample, 2000. A regression efttriff reductions between 2000 and 2005 on
the industry wage premiums of 2000 yields a coefficient &3;7but it is not statistically significant
at 10% (p-value: 0.149). However, if we follow the aforenwerdd logic chain, a negative coefficient
of industry wage premiums on tariffs is the “correct” sign.

Moreover, what is relevant in terms of the objective of #higly is the protection pattern
prior to the trade liberalization of natural resource-relatescbsechlthough | point out that if natural
resource-related sectors had been included, the protection aiterto the trade liberalization could
have been changed, the current study’s findings show thagtlwailture and hunting sector (ISIC 11)
was precisely the sector that initially had the highest appdiefist This was owing to the existence
of many kinds of exceptions allowed by tariff phase-ougmms, as discussed in the second section,
and thus, that industry experienced the largest tariff rechsc(igee again Table 2). Moreover, this
sector employed the highest share of low-skilled workers hnsl had the lowest industry wage
premiums. Therefore, if various sectors of its economy, dwetunatural resource-related ones, are
included, it becomes clear that the protection pattern pritretérade liberalization had not changed,
that is, industries that experienced larger tariff reductioesevthose with initially lower industry
wage premiums, during the 2000-2006 period in Chile. Massalso been shown to be the case with
Colombia from 1984 to 1998 (Attanasio et al. 2004), algfhothere, this tendency among tradable
sectors was not entirely evident.

% In the specific case of Chile, Pavcnik (2002)p§irthat there are significant within-plant produityi
improvements in import-competing industries fron72%o 1986.
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FIGURE 3
TARIFF REDUCTIONS AND INITIAL (2000) WAGE PREMIUMS
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Industry wage premium 2000
Source: Author’s calculations, based on data froR8EN and Becerra (2006)

The model of the second-stage estimation is as follows:
wp, =cons+Ta; +Ya, +u, &)

wherej andt indexes industry and time, respectively, and wp is indugtige premiums. The
vectorT contains industry characteristic-related variables, which incdpgéed tariffs and also other
controls, such as share of professionals and technical workegch industry employment, lagged
exports, and lagged imports.The vectolY consists of a set of year indicators.

| include lagged imports and exports to control the t@iknted characteristics of each
industry, that is, whether the industry is export-orierdgedmport-competing. Although the share of
exports and imports of the total output of each indudigukl be used for this purpose, | cannot
obtain the total output of each industry classified accordngt least the 2-digit ISIC level.
Therefore, | use the absolute values of lagged exports and laggedts, according to the
specification of Attanasio et al. (2004). | assume that the @onthanges across all industries, such
as macroeconomic shocks, are absorbed by year indicators; | alsneathat unobserved time-
invariant industry characteristics are absorbed by industmed fizffects (industry indicators) or
removed by first differences.

However, my specification is different from those of the afametioned studies, that is,
Pavcnik et al. (2003) and Attanasio et al. (2004), in thatciudes the share of professionals and
technical workers employed in each indusBy¢har¢. The reasons for this difference are that unlike
previous studies, this study uses import-weighted averggeedariffs instead of MFN tariffs, as
discussed in the second section; this could possibly causgesraity problems. The problem stems
from the fact that applied tariffs are weighted by importinsgbecause each industry can change its

% Values are expressed as US$100,000, at currieespBecause trade flows are arguably endogehinsude the
first lags of exports and imports measures, rathen their current values (Attanasibal.2004).
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import origins according to which have lower tariffs as alltesf PTAs, and because the import
origins of a industry can correlate with skill intensitythat sector. Furthermore, the skill intensity in
each industry can also correlate with its industry wage prenfienguse we can assume an industry
with more demand for skilled workers tends to offer highages. Therefore, applied tariffs can be an
endogenous variable. The simple solution for this prokikeo control for skill intensity in each
industry; however, if we use the ratio of skilled to uleli workers in each industry as the skill-
intensity value, the ratio is also an endogenous variablodgh the problem that it is still an
endogenous outcome variable rather than exogenous technoldgicék spersists (Goldberg and
Pavcnik, 2007)PTshareis a more appropriate variable for skill intensity.

An additional concern vis-a-vis the endogeneity of applieffdaran derive from political
context, because it is likely that tariff phase-out prograrasirdtuenced by some kind of political
power, such as industry lobbying. If such kinds of stdulobbying constitute time-varying industry
characteristics and they also correlate with industry wage pnesnithe results will be biased. To
perform a Durbin~-Wu—Hausman test for endogeneity, |1 use ppbsaapplied tariffs (Q1 2000)
interacted with the MFN tariffs in each year as the instrumeati#hle.®’ The MFN tariffs in each
year are flat in the case of Chile, as discussed in the sseatidn, and thus they are exogenously
determined with respect to industry wage premiums. Moreow#h, dpplied tariffs and MFN tariffs
show a decreasing trend during the 2000—2005 period (& Z)aand thus presample applied tariffs
interacted with the MFN tariff in each year highly correlate veifiplied tariffs®® Therefore, they
may be good instrumental variables for applied tariffs.

In estimating equation (2), | perform not only panel datayaisabut also weighted least
squares (WLS), because the dependent variable is estimated p@ffaming WLS, | use the inverse
of the exact standard errors of industry wage premiums, cadgtusing in the first stage Haisken-
Denew and Schmidt's (1997) restricted least squares procedutes @sights. This procedure puts
more weight on industries with smaller standard errorsmétustry wage premiumisl perform a
model specification test, that is, the Hausman test, Breusch-Regjaand F test in the case of panel
data analysis, while | perform an F test for the significangedafstry indicators in the case of WLS.

Table 8 reports the results of estimating equation (2)r@$dts of the panel data analysis are
presented in columns 1-8, while the results of WLS are pessémicolumns 9-14. The coefficients
on applied tariffs are negatively significant in the poolingdels (columns 3 and 7) and in the WLS
models without industry indicators (columns 10 and H)wever, those models are rejected as a
result of the specification tests. The coefficients on appliétstare still negative; thus they show the
“correct” sign but they are not statistically significant in filxed-effects models (columns 1 and 5); in
the WLS models with industry indicators (columns 9 af) Which are adopted as a result of the
specification tests; or in the first-differences models (cokir8, 11, and 14). The results show that
the impacts of applied tariffs on industry wage premiuisapgpear after controlling for unobservable
time-invariant industry characteristics. Therefore, the obseregdtive relationship between applied
tariffs and industry wage premiums is spurious; thatuispbservable time-invariant industry
characteristics correlate with both industry wage premiums arlec@pariffs. The findings suggest
that, unlike the aforementioned theoretical assumption, thestimeliwith higher productivity tend to
have lower applied tariffs and higher wage premiums, ratherttizarthe tariff reductions themselves
lead to productivity improvements in such a short timéseger

Concerning other variables, tf sharecoefficients are positively significant in all models;
these are the expected signs. This suggests that the industihieeaore demand for skilled workers

%7 pavcniket al. (2003) and Attanasiet al. (2004) each use presample tariffs interacted eithange rate, as the
instrumental variable. However, this is not an appiate instrumental variable in our case of Chilegause in the
2000-2005 period, applied tariffs show a decreasimgd but the exchange rate shows no such tremetefore,
presample applied tariffs interacted with excharage do not correlate with applied tariffs.

A regression of applied tariffs on presample egaptariffs that interact with the MFN tariff yiedda positive and
statistically significant coefficient of 0.120 (WwiaT-statistic of 10.39).

In the case of WLS, | assume there to be nolsmiaelations in the error term of equation (2).
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tend to offer higher wages. The coefficients on lagged expoddagged imports are not statistically
significant, except for the pooling model (columns 7), #reinclusion of these additional controls
hardly changes the coefficients on applied tariffs. The res@lfSusbin—-Wu—Hausman tests for
endogeneity show we cannot reject the exogeneity of applied tani& p-value is 0.501 and 0.383 in
the fixed-effects model and the WLS model with industrydattirs, respectivel{f. The results are
not surprising, because the policy-making process has beeneetinocratic since Chile’s military
coup d’'état and this situation persists under the center-left coalifoMernment; thus, there seems to
be little room for industry lobbying in Chifé.

Overall, | find no statistically significant relationshigtiveen applied tariffs and industry
wage premiums, after controlling for unobservable time-imvérindustry characteristiéé. The
findings are robust, because my estimations take into activeirgotential endogeneity of applied
tariffs, and | perform WLS while putting more weight owlustries with smaller exact standard errors
of industry wage premiums. Moreover, | perform a Durbin—Wausman test for the endogeneity of
applied tariffs that would be caused by an omitted time-vgrymalustry characteristic, such as
industry lobbying.

B. Industry-specific skill premiums and tariffs

Although the aforementioned findings show there to be tatisScally significant relationship

between applied tariffs and industry wage premiums after dlamgréor unobservable time-invariant

industry characteristics, trade liberalization could still dbaote to wage equalization through a
channel in which applied tariffs affect industry-specific skilemiums. Industry-specific skKill

premiums are defined as the incremental wage premiums that skdie@rs earn in an industry, in
addition to the base industry wage premiums (Pavcnik et08B)2 Therefore, in the first stage, |
estimate the following wage equation (3):

InW, = cons+ B mskilled; + g,hskilled; + B, exp, + S, expﬁ (3)
+ X B+1;*wp, + 1, * hskilled, * swp, + ¢,

This model differs from equation (1), in that | add intéoactterms between industry
indicators and high-skilled dummies; thus, the coefficienintéraction terms, swp, captures the
industry-specific skill premium.

% In both case® Tshare lagged exports, and lagged imports are includesikagenous variables.

41 Concerning the technocratization of policy-makim@hile, see, for example, Silva (1991).

42 Another possible method involves combining thereesors in equations (1) and (2) and estimatiagetationship
between applied tariffs and wages directly in otages, that is, in what Galiani and Porto (2006) adistronger
identification strategy.” However, this method cahnontrol for individual fixed effects, becauseéstmdividual-
level data are not panel but repeated cross-sed#loreover, we must drop all observations who angleyed in
non-tradable sectors in each year, and droppingetiobservations may cause sample-selection bigsough |
implement this one-stage estimation, the coefficien applied tariffs is as small as 0.0048 and atall
statistically significant f§-value: 0.405). Therefore, the results also shoerethto be no statistically significant
relationship between applied tariffs and wages.
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TABLE 8
SECOND-STAGE ESTIMATION: APPLIED TARIFFS AND INDUST RY WAGE PREMIUMS

uonda||0d sjuswndog 139_[0,ld —2Vv103

1 2 3 2 5 6 7 s 9 10 11 12 13 14
Applied tariff  -0.0009 -0.0048 -0.0191** -0.0015 -0.0013 -0.0062 0.0142 **+*-0.0017 {*ali%”e‘j -0.0125  * -0.0008 -0.0007 -0.0114 = -0.0007
-0.0008
0.0042 0.0041 0.0060 0.0030 0.0042 0.0043  .0053 0.0027 0.0021 0.0050 0.0021 0.0022 0.0044 0.0022
PTshare 04722 ** 05191 ** 0.6474 *** 0.5483 ** 04572 ** 05250 ** 06215 ** 05291 + PTshare 0.4494  *+ 08626  ** 04494 % 04411 *+ 0.8235 v 04411 **
0.0741 0.0732 0.1091 0.0868 0.0758 00771  .0945 0.0682 0.0821 0.0859 0.1115 0.0859
0.0821
Lagged -0.000001  0.000008 0.000021 *+ i Lagged -0.000002  0.000002 *** -0.000002
exports 0.000001 exports
0.000005 0.000005  0.000005 0.000005 0.000004 0.000005  -0.000004
Lagged 0.000014 0.000019  0.000024 ** 0.000022  Lagged -0.000001  0.000016  -0.000001
imports imports
0.000012 0.000010  0.000009 0.000022 0.000011 0.000011 0.000011
Year Yes Yes Yes Yes Yes Yes Yes Yes Year Yes Yes Yes Yes Yes
indicators indicators
Robust No No No Yes No No No Yes Industry Yes No Yes No No
indicators
Model Fixed Random Pooling First-differen Fixed Random Pooling First- First - No Yes No Yes
ces differences differen
ces
Number of 66 66 66 44 66 66 66 44 Weight Yes Yes Yes Yes Yes
obs
Number of 22 22 22 22 22 22 Number of 66 44 66 66 44
groups obs
R-squared 0.4843 0.5800 0.6374 0.6026 R-squared  0.9676 0.4126 0.9677 0.6595 0.4166
within 0.5345 0.5261 0.5516 0.5043 F test:
F test 17.25%+
est:
25714
between 0.4339 0.4783 0.4195 0.6589 Model Industry Industry
specificatio indicators indicators
n :yes :yes
overall 0.4095 0.4470 0.4149 0.5894
Hausman test: 13.31*** Hausman teset: 43.46***
Breusch-Pagan test: 30.24*** Breusch-Pagan test: 14.58***
F test 11.94%* F test: 7.79%
Model Fixed Fixed
specification

Source: Author’s calculations, based on data froREN and Becerra (2006)

Note: Numbers in italics are standard errors.

*** and ** indicate significance at the 1% and 5#®vekls, respectively.
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As in the case of industry wage premiums, industry-specKit premiums are also
expressed as deviations from the employment-share-weighted engdithgoremium, and their exact
standard errors are calculated by using Haisken-Denew and Seh{h@87) restricted least squares
procedures. This normalized industry-specific skill premitan be interpreted as the proportional
difference in wages through the channel of industry-specificskmiums for a high-skilled worker
in a given industry, relative to average high-skilled wakarho have the same observable
characteristics, across all industries (Pavcnik et al. 2003).i9 tasay: a worker who is employed in
an industry whose normalized industry-specific skill wagarpam is larger than zero earns more
than the average wage of a high-skilled worker, given the sarmevabke characteristics.

The theoretical assumption that trade liberalizationtributes to wage equalization through a
channel in which applied tariffs affect industry-sjiecskill premiums goes as follows. We assume
high-skilled workers are less mobile across indestitian low- or medium-skilled workers, that igjHi
skilled workers are immobile (specific) factors dmd-skilled workers are mobile factors, in the short
medium ternf® Under this assumption, wage equalization is exautigt the specific factor model (or
Ricardo—Viner model) would predict: high-skilled mkers, that is, immobile factors employed in
industries that experience more tariff reductions| sée a greater decline in their wages than those
employed in industries that experience fewer tagiffuctions, and the effects of mobile factors, ihat
low- or medium-skilled workers, are ambiguous. Thaesfwhatever protection patterns exist prior to
tariff reductions, those reductions would decreaskigtry-specific skill premiums, and would thus
contribute to economy-wide wage equalization, ag las we can assume that high-skilled workers are
less mobile than low- or medium-skilled workers.u$hthe positive coefficient of industry wage
premiums on tariffs is the expected sign in th@sdestage estimation.

Table 9 reports industry-specific skill premiums frd@92 to 2006, wherein we see some
important features. First, more than half of all istdyrspecific skill premiums are statistically
significant at the 10% level, and they vary widelyogsrindustries in each year; thus, one can plausibl
assume that high-skilled workers were more or iesaobile across industries during this period in
Chile. For example, if we calculate the average ofesstenated industry-specific skill premiums from
2000 to 20067 we see that, for example, in the forestry and itaggector (ISIC 12), the highest
industry wage premium was 0.259, while in the coal miningler petroleum and natural gas
production sector (ISIC 21/22), the lowest industry wagemium was -0.208; therefore, a high-
skilled worker with the same observable characteristics who ®aitttom the coal mining/crude
petroleum and natural gas production sector to the forastlylogging sector would experience a
59.5% increase in hourly wad®As a general trend, the forestry and forestry-processingtinelsi
such as paper and paper products, which in Chile are newlyingreexport sectors, show high
industry-specific skill-premiums (see Table 9).

Second, unlike industry wage premiums, the structure ofstnglgpecific skill premiums is
not stable. The year-to-year correlation coefficients of the indapecific skill premiums of tradable
sectors are low: a maximum of 0.614 (between 1992 and 19643 aminimum of 0.101 (between
2000 and 2003). Moreover, the standard deviations of trdsgecific skill premium differentials
among tradable sectors within the same year, as reported attti lod Table 9, fluctuated from
0.153 to 0.333; thus, they show substantial change, rendtandard deviations in themselves are
relatively larger than those of industry wage premiums.

4 Needless to say, we can also assume that lomedium-skilled workers are less mobile across itrthssthan

high-skilled workers. It is also a natural assumptthat high-skilled workers can easily move aciiossistries,
because highly educated workers accumulate geriermagferable skills. However, if we take into coesation the
reality of Chile, the assumption that low-skillednkers are mobile seems to be plausible. RaczyarskiSerrano
(2005) point out that an important current chandstie of the poor in Chile is that they are empmdyin various
kinds of temporary and precarious economic actigjtiincluding those in the agriculture, manufagture
construction, and service sectors.

| limit this calculation to tradable sectors whadedustry wage premiums are statistically sigaificin more than
two periods, at the least.

% The value is calculated by exp{(0.259 — (—0.268)}

a4
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TABLE 9
FIRST-STAGE ESTIMATIONS: INDUSTRY-SPECIFIC SKILL PR EMIUMS, 1992-2006
ISIC Industry 1992 1994 1996 1998 2000 2003 2006
(Rev.2)
11 Agriculture 0.168 *** 0.179 *** 0.179 * 0.068 0.135 **  0.163 *** 0.069 *
and hunting
0.057 0.050 0.071 0.045 0.036 0.036 .030
12 Forestry and 0.101 0.327 0.475 *xx 0.257 *** 0.332 ** 0.094 0.352 #**
logging
0.095 0.081 0.107 0.078 0.064 0.060 .08D
13 Fishing 0.097 0.176 ** 0.315 ** -0.028 0.166 ** 0.006 0.157+
0.083 0.088 0.125 0.085 0.072 0.068 .06®
21/ Coal mining/ 0.319 * 0.158 0.279 0.230 0.305 * -1.097 0.169
22 Crude
petroleum
and natural
gas
production
0.163 0.153 0.303 0.240 0.171 0.510 .20®
23/ Metal ore 0.146 *** 0.167 *** 0.131 ** 0.233  *** 0.091 * 0.142 *** 0.035
29 mining/Othe
r mining
0.044 0.043 0.061 0.043 0.042 0.040 .03®
311/ Food 0.224 *** 0.177 *** 0.334 ** 0.029 0.167 ** 0.156 *** -0.001
312 manufacture
0.065 0.062 0.060 0.049 0.044 0.049 .04D
313/ Beverage -0.049 0.090 0.299 ** 0.290 ** -0.042 188 * 0.148 =
314 industries/
Tobacco
manufacture
0.127 0.118 0.135 0.122 0.082 0.081 079
321/  Manufacture 0.270 ** 0.286 *** 0.162 * 0.170 * 0.405 **  -0.009 0.035
322 of textiles/
Manufacture
of wearing
apparel, exce|
footwear
0.088 0.096 0.090 0.089 0.079 0.098 .09D
323/ Manufacture 0.758 *** 0.447 0.255 0.110 -0.194 T2 0.591 *
324 of leather
and products
of leather/
Manufacture
of footwear
0.176 0.312 0.346 0.137 0.162 0.196 .30®
331 Manufacture ~ -0.213 * -0.003 0.182 0.198 * 0.196 ** o ** 0.220 *
of wood and
wood and
cork
products
0.128 0.108 0.122 0.106 0.092 0.079 .09®
332 Manufacture 0.294 0.260 * 0.565 * -0.191 -0.244 * Dr4 *+* 0.187
of furniture
and fixtures
0.210 0.139 0.299 0.132 0.147 0.122 11D
341 Manufacture 0.493 *** 0.143 - 0.326 *** 0.254 ** 0.170 ** 0.222 **
of paper and 0.192
paper
products
0.111 0.091 0.146 0.089 0.103 0.085 .07D
342 Printing, 0.125 -0.150 0.018 0.213 ** 0.010 3.0 -0.142 ¢
publishing
and allied
industries
0.098 0.129 0.113 0.083 0.093 0.071 .07D
(continues)
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Table 9 (continued)

ISIC Industry 1992 1994 1996 1998 2000 2003 2006
(Rev
.2)
351 Manufacture o 0.322 ** 0.251 0.011 0.065 0.358 ** 24 0.172
industrial
chemical:
0.138 0.158 0.222 0.161 0.162 0.149 5D.1
352 Manufacture o 0.178 0.106 0.302 *** 0.180 ** 0.195 *** D29  x+* 0.222 =
other chemica
product:
0.117 0.107 0.105 0.077 0.071 0.072 8D.0
353/ Petroleur 0.048 0.268 * 0.522 *** 0.377 *** 0.031 5 ** 0.017
354/ refineries/Manufa
355/ ure of
356 miscellaneou
products of
petroleum/Manufe
ture of
rubber
products/Manufa
ure of plastic
product:
0.163 0.147 0.161 0.108 0.100 0.093 8D.0
36  Manufacture o 0.392 ** 0.331 ** 0.270 * 0.150 0.231 ** (e710] 0.352 *
nonmetallic minera ‘
products, excef
products of
petroleum and co
0.185 0.139 0.144 0.102 0.103 0.110 1.1
37  Basic meta 0.203 0.123 -0.078 -0.155 0.101 60.0 0.088
industries
0.174 0.124 0.136 0.109 0.129 0.115 89.0
381/ Manufacture o 0.049 0.122 * 0.085 0.085 0.041 0.044 -0.153 =
383 fabricated mete
/385 products/Manufact
e of electrica
machinery
apparatus/Manufac
re of professional al
scientific anc
measuring
controlling
equipmer
0.076 0.069 0.086 0.067 0.064 0.058 640.0
382 Manufacture o -0.053 -0.052 -0.396 ** 0.004 0.229 * 067 -0.004
machinery excef
electrica
0.160 0.201 0.200 0.165 0.119 0.092 89.0
384 Manufacture o 0.206 0.021 -0.056 0.078 -0.159 0.17 0.052
transpor
equipmer
0.164 0.218 0.243 0.185 0.166 0.130 5®.1
39  Other manufactur  -0.106 -0.557 *** 0.165 0.394 0.789 ** -0.092 0.539
industries
0.217 0.213 0.370 0.292 0.240 0.267 249.5
41 Electricity, gas ani 0.090 0.305 *** 0.231 ** 0.253 **x 0.131 * 800 *** -0.074
stean
0.103 0.075 0.111 0.077 0.079 0.083 790.0
42 Water works ant 0.103 0.390 *** 0.233 0.084 0.128 @18 0.196
supply
0.169 0.143 0.153 0.127 0.110 0.110 0®.1
50  Constructiol 0.299 *** 0.228 *** 0.325 *** 0.126 *** 0.136 *** 0.123 *** 0.178 =**
0.045 0.043 0.047 0.034 0.032 0.029 28.0
61  Wholesale trac 0.077 0.309 *** 0.099 0.247 *** 0.205 **  0.131 *** 0.232 =**
0.061 0.065 0.069 0.046 0.053 0.044 53.0
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Table 9 (concluded)

ISIC Industry 1992 1994 1996 1998 2000 2003 2006
(Rev.2)
62 Retail trade 0.082+* 0.085 *** 0.033 0.070 *** 0.038 0.054 ** 0.023
0.037 0.033 0.036 0.027 0.024 0.023 0.021
63 Restaurants -0.137 -0.040 -0.010 -0.078 -0.202 *** 0.044 0.075 =
and hotels
0.091 0.086 0.079 0.051 0.050 0.042 0.037
71 Transportand  0.069 0.165 *** 0.047 0.153 *** 0.113 *** 0.106 * 0.150 =**
storage
0.050 0.050 0.052 0.039 0.037 0.032 0.031
72 Communication 0.185 ** 0.264 *** 0.208 *** 0.151 *** -0.019 0.237 *** 0.179 ==
0.087 0.071 0.080 0.055 0.052 0.052 0.049
81 Financial 0.051 -0.087 0.000 0.079 * -0.062 0.113 ** 064
institutions
0.061 0.056 0.057 0.045 0.045 0.048 0.046
82 Insurance -0.109 -0.003 0.039 -0.346 *** -0.147 ** -0.032 -0.106
0.082 0.070 0.077 0.073 0.067 0.068 0.079
83 Real estate and 0.154 *** 0.115 =+ 0.166 *** 0.062 ** 0.048 * 0.000 0.038
business
services
0.049 0.039 0.046 0.031 0.028 0.027 0.024
91 Public -0.057 0.042 -0.036 -0.030 0.001 0.059 ** 0gL =
administration
and defence
0.044 0.035 0.045 0.029 0.026 0.024 0.024
92 Sanitary and 0.921 *** 0.170 0.233 0.147 0.082 0.049 0.067
similar services
0.187 0.207 0.184 0.140 0.140 0.107 0.097
93 Social and -0.164 *** -0.163 *** -0.184 x> -0.131  *** -0.101 *** -0.118 = -0.135 =*
related
community
services
0.014 0.013 0.016 0.012 0.011 0.010 0.011
94 Recreational 0.217 ** 0.083 0.086 0.082 -0.028 -0.015 02a.
and cultural
services
0.085 0.073 0.090 0.064 0.066 0.051 0.050
95 Personaland  -0.082 0.007 0.006 -0.131  *+* -0.168 *** -0.119** 0.071 *
household
services
0.065 0.059 0.068 0.047 0.045 0.039 0.042
96 International an  0.833 *** 0.017 0.436 -0.075 0.494 0.529 8.13
other extra-
territorial bodies
0.319 0.328 0.418 0.291 0.341 0.408 0.278
Standard deviation 0.211 0.205 0.229 0.153 0.225 0.333 0.187
(only tradable sectors)
Standard deviation (all 0.252 0.182 0.199 0.160 0.207 0.276 0.161

sectors)

Source: Author’s calculations, based on data fro"SEN

Note: Numbers in italics are standard errors. ltigespecific skill premiums and their standard esrare calculated

using Haisken-Denew and Schmidt’s (1997) procedure.
*x *x and * indicate significance at the 1%, 5%nd 10% levels, respectively.

As is the case with industry wage premiums, the estimatedstiydspecific skill premiums,
swp are pooled over time and regressed on industry charactegistied variables, including applied
tariffs. The specification and estimation method are the sath®ses of industry wage premiums.

Table 10 reports the results: the results of panel data enatgspresented in columns 1-8,
while those of WLS are presented in columns 9-14. The cafficion applied tariffs are not
statistically significant in all models. They still have therfegt” (i.e., positive) signs in the pooling
model (columns 3 and 7), WLS models without industdidators (columns 10 and 13), which are
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adopted as a result of the specification t&sttowever, they have the “wrong” (i.e., negative) signs in
the first-differences models (columns 4, 8, 11, and 14¢réfbre, | find no statistically significant
relationship between applied tariffs and industry-specifid gkéimiums.

Concerning other variables, tRd sharecoefficients are positively significant, which are the
expected signs, except for the WLS model with lagged expoddagged imports. This suggests that
industries with more demand for high-skilled workersdtém pay them relatively higher wages. The
coefficients on the lagged imports and lagged exports, excefitdgrooling model (column 7), are
not statistically significant. The results of Durbin—Wu—Biaan tests for endogeneity again show that
we cannot reject the exogeneity of applied tariffs; the p-valQe2i8 and 0.178 in the pooling model
and the WLS model without industry indicators, respecti{eRherefore, the findings are also robust
when one takes into account the potential endogeneity of apgiitfg.

In summary, | find no statistically significant evidence thatle liberalization in Chile during
the examined time-period contributed to wage equalization dhrawchannel in which applied tariffs
affect industry-specific skill premiums.

46 Unlike in the case of industry wage premiumssilyaificance of industry fixed effects (industnglicators) is very low.
47 In both case® Tshare lagged exports, and lagged imports are inclugesikagenous variables.
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TABLE 10
SECOND-STAGE ESTIMATION: APPLIED TARIFFS AND INDUST RY-SPECIFIC
SKILL PREMIUMS

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Applied 0.0080 0.0191 0.0191 -0.0064 0.0093 0.0176 0.0176 -0.0061 Applied  -0.0030 0.0000 - -0.0011 0.0009 -0.0011
tariff tariff 0.0030
0.0251 0.0178 0.0175 0.0230 0.0255 0.0179 0.0177 0.0231 0.0142 0.01100.0142 0.0144 0.0112  0.0144
PTshare 1.3633 w7482 . 0.6804* 21080 *** 14098 ** (8421 ** 07825 +* 00336 s PTshare 07713 * 0.1450.7713 *  0.7806 0.1998  0.7806
0.4429 0.3206 0.3161 0.5532 0.4551 0.3217 0.3170 0.5794 0.4536 0.2387.4536 0.4699 0.2413  0.4699
Lagged _ _ . - Lagged - - -
exports 0.000013 0.000006 0.000005  0.000007 exports 0.000001 0.0000060.000001
0.000030 0.000016 0.000016  0.000023 0.000019 0.0000100.000019
Lagged - N * - * - _Lagged - - -
imports 0.000068 0.000058 0.000057 0.000064 imports 0.000069 0.0000350.000069
0.000074 0.000031 0.000030  0.000112 0.000063 0.0000240.000063
Year Yes Yes Yes Yes Yes Yes Yes Yes _ Year Yes Yes  Yes Yes  Yes Yes
indicators indicators
Robust No No No Yes No No No Yes Industry Yes No  No Yes No No
indicators
Model Fixed Random Pooling First- Fixed Random Pooling First- _First No No  Yes No No Yes
differences diffe differences
rences
Number of 66 66 66 66 66 66 44 Weight Yes Yes Yes Yes Yes Yes
obs
Number of 22 22 22 22 22 22 Number of 66 66 44 66 66 44
groups obs
R-squared 0.1829 0.2298 0.4918 R-squared  0.4383 0.050%0120 0.4557 0.0865 0.0428
within 0.3274 0.2986 0.3455 0.3218 Ftest:  Ftest:
1.31 1.23
between 0.0002 0.0021 0.0384 0.0713 Model  Industry Industry
specificationindicators: indicators:
no no
overall 0.1507 0.1825 0.2024 0.2295
Hausman test: Hausman test:
4.07 3.42
Breusch and Breusch and
Pagan test: Pagan test: 0.12
0.30
Ftest: 1.35 Ftest: 1.18
Model Pooling Pooling
specification

Source: Author’s calculations, based on data froR8EN and Becerra (2006).

Note: Numbers in italics are standard errors.
*x *x and * indicate significance at the 1%, 5%nd 10% levels, respectively.
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Conclusions

This study empirically analyzes the impact of trade liberalinatio wage inequality in Chile at a time
when various sectors of its economy, including natural resen@ated ones, during a period in which
the country had implemented important economic reforms anddmmued with its sustained open
economy strategy.

As a result of the first-stage estimation, | find wage imdiumeasured by skill premiums
for high-skilled workers shows a decreasing trend durirgg 2892—2006 period; this trend is
especially evident after 2000, and is quite the oppositeogktbf other LACs or that of Chile’s initial
reform period starting in the mid-1970s. Moreover, | aomfthat industry wage premiums vary
widely across industries in each year. However, the findihtjsecsecond-stage estimation show that
there is no statistically significant relationship between agdpiariffs and industry wage premiums,
after controlling for unobservable time-invariant industinaracteristics during the 2000-2006 period.
Moreover, | find no statistically significant relationstiptween applied tariffs and industry-specific
skill premiums. Therefore, | find no evidence that bi- arltifateral trade liberalization during the
period contributed to wage equalization through a channel iohwdpplied tariffs affect industry
wage premiums.

The contribution of this study to the literature that erogily analyzes trade and wage
inequality is summarized as follows. First, this studpne of only a few to focus on tariffs —the
most direct measures of trade policy— rather than indirect m#a@riables such as trade volumes
(Pavcnik et al. 2003). As pointed out by Rodriguez and iIRq@001), tariffs are the most direct
measures of trade policy, and thus, findings of an anatysise impact of trade liberalization on
wage inequality using tariffs are more reliable. Moreover, ghigly is probably the first to analyze
empirically the impacts of bi- or multilateral trade liberaliaation wage inequality while using
applied tariffs, owing to the preferential margin given umdenerous PTAs since the 1990s in Chile.

Second, the results of econometric analyses show that the uwradideetime-invariant
industry characteristics correlate with both industry wage ipresrand applied tariffs. Therefore, the
findings suggest that, unlike the theoretical assumption tdréf reduction-induced productivity
improvements lead to increases in industry wage premimehsstries with higher productivity tend to
have initially lower applied tariffs and higher wage premiumstich a short time-period.

Third, once again, it is noticeable that none offtevious studies find statistically significant
effects that trade opening or openness reduces wwagaality in LACs (Perry and Olarreaga, 2006).
Therefore, while the finding that trade liberalipatidoes not necessarily contribute to an increase in
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wage inequality —at least since 2000 in Chile—nigtself very important, this study cannot show that
trade liberalization contributes to wage equalizatitmough a channel in which applied tariffs affect
industry premiums. Moreover, what is relevant frore thewpoint of comparisons between initial
liberalization episodes since the mid-1970s subgeattoss-the-board indiscriminate unilateral opening
and sustained liberalization episodes since thesl&9ject to reciprocity is that the former had advers
effects on wage distribution, but that the latter i These findings basically coincide with those of
Galiani and Porto (2006), who analyze the casergétina from 1974 to 2001. They also compare the
two liberalization episodes of the 1970s and 19943 fand that tariff reductions increased wage
inequality in both periods. However, those adverfectf were much less marked in the 1990s, when
tariff reductions were mainly due to the enforcemérntBRCOSUR. Those results suggest that tariff
reductions due to reciprocal PTAs do not neceydaaive adverse effects on wage distribution.

Much work remains to be done. | had to limit the second-statimation during the 2000—
2006 period owing to data availability vis-a-vis appliedifts. If | were to obtain reliable data
regarding applied tariffs between 1992 and 1998, | couldperthe second-stage estimation for the
whole of the 1992—-2006 perid‘a.Moreover, other trade characteristic-related variables such as
foreign direct investment (FDI) may be important determinaftindustry wage premiums or
industry-specific skill premiums. However, in additioritie total output of each industry, | have been
unable to obtain the FDI of each industry classified accotdirag least up to the 2-digit ISIC level. If
| were to perform the second-stage estimation including thasables, | may find another possible
channel through which trade liberalization has affected wage equaliratithile since the 1990s.

Further research needs to be conducted to determine the aforementiobsdrvable time-
invariant industry characteristics that correlate with bothstrg wage premiums and applied tariffs,
and whether those characteristics relate to the effects of PTAapiored by traditional trade theory.
Sala-i-Matrtin (2009) argues that, among these benefits, peitiapsost important is the transmission
and coordination of policies and institutions that leadgteater economic efficiency, greater
productivity, and higher growth rates. Such factors, for g@@mquality of institution in each
industry, may constitute part of the aforementioned uwrhble time-invariant industry
characteristics. However, no such empirical analyses were undeniaités study; this area will be
an interesting subject of future research.

48 Applied tariffs from WITS levied in each indusirsector from 1992 to 1998 are not at the homogsmate of
11%, though they have few variances, while theyadrthe homogenous rate of 9% in 2000, as discusstte
second section. Therefore, we can at least usdati@zefrom WITS as an approximation of applied tariThefore |
performe the second stage estimation during th@-48%06 period using applied tariff data, that &ng data from
WITS during the 1992-1998 period and data from Bec&006) during the 2000-2006 period, as a rolasst
check. The findings as follows. First, regardingustry wage premiums, the coefficients on appleiffs are
negatively significant in the pooling models andtie WLS models without industry indicators. Howewhose
models are rejected as a result of the specificatésts and the significance disappears after altingg for
unobservable time-invariant industry charactersstiSecond, regarding industry-specific skill prem, the
coefficients on applied tariffs are not statistigadignificant in all specifications. Therefore,etindings are
excactly identical to those of analyzing the 20@B6 period; thus the aforementioned fidings mayrdimist
when icluding the 1992-1998 period.
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Calculating industry wage premiums and industry-spe cific skill
premiums by using Haisken-Denew and Schmidt's (1997 )
restricted least squares (RLS) procedures

We consider the following regression model:
y=Z0+ XpB+¢ Al

wherey is ann x 1 vector of dependent variabléjs ann x g matrix of repressors is ann x
(k+1) matrix containing a constant term as its first elemanttk dummy variables, that is, industry
indicators and interaction terms between industdjcators and high-skilled dummies in the case of
industry wage premiums and industry-specific skipium, respectivelyd and 8 areg x 1 and k
+ 1) x 1 vector, respectively€ is ann x 1 vector of random errors. If we inclutelummy variables
in this equation, it necessarily causes multicollitgaTo estimate the coefficients & dummy
variables and their exact standard errors, we impas additional restriction. In this study, the
coefficients of dummy variables are expressed asatiens from a weighted average; thus, the
restriction is as follows:

WB=0 A.2

where the weights w are captured W= (O,w;---W, )" andwWi =21fori=(1---) wis

each industry’s share in total employment and the share ofithbear of high-skilled workers in each
industry’s employment, weighted by each industry’s shatkdrcase of industry wage premiums and
industry-specific skill premiums, respectively.

In order to state the first-order condition for this mirdation problem, we make use of the
following Lagrangian function:

L=(y-23-XB)(y-2Z3-XB) + A(W ) A3

Where A is the Lagrange multiplier associated with this restrictidre first-order conditions are as
follows:

oL

55 ="Z(y-28-XB)=0 A4
O _X'(y-23-XB)+w=0 A5
0B

and
g_;:\,\/ﬁ:o A6
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If we express equations (A.4)—(A.6) in matrix form and derestimates a§, ,@ and/T,
respectively

ZzZ zXx 0\d) (zy

XZ XX w|pB|=| Xy A7
0 w 04 0

) (zz zX o0Y'(zy

Bl=I XZ XX w||XYy A8
A 0o w o0)lo

Then, we obtain equation (2) of Haisken-Denew and Schmi@7j1% we use the following
notation

1

zz zX 0\ (c, C, C,
XZ XX w| =|C, C, C, A9
0 wW 0 C, C, Ci,

the variance-covariance matrix 5'f and ,@ is given by
5 C, C
Var{ q] = 0'52( H 12] A.10
/8 CZl C22

Therefore, we obtain equation (3) of Haisken-Denew and Sclif@8¥). The industry wage
premiums and their standard errors and industry-specificps&miums and their standard errors, as

reported in Tables 5 and 9, respectively, are calculated by usiatjats (A.8) and (A.10). However,
o’ is an unknown parameter, and thus | estimate it from #redatd error of the OLS estimate of

equation (A.1), which drops from one base category.
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