TRADE AND WAGES
IN URUGUAY IN THE 1990'S

CARLOS CASACUBERTA™"
MARCEL VAILLANT "~

ABSTRACT

The main facts of the Uruguayan labour market along the nineties may be
summarized in three main phenomena: increase in wage inequality with an
increase of the skill wage premium and changesin theinter-industrial wage
structure; destruction of unskilled jobs, associated to trade openness and
changesinthe productive specialization that implied technical change biased
to the employment of workers with higher skill; decrease of the role of
unions in wage negotiation. This paper attempts an empirical strategy to
evaluate the impact of increased trade openness in the industry wage
premiumsand in the skill wage premiums, combining micro and macro data.
Wefindalink betweentrade opennessand bothindustry and wagepremiums
inthe 1990’ sin Uruguay: inagivenindustry, reduced protectionimplied an
increasein the skill premium and alower industry relative wage.
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Trade and wagesin Uruguay in the 1990's

a) I ntroduction

In many advanced economies a tendency towards the increase in
wage inequality and the skill premium was observed and documented in a
vast literature. Several directions of research have been pursued, such as
supply and demand shift analysis, including analysis of the changesin labour
supply by education level and potentiad demand changes related to skill
biased technologica change or trade, and the analysis of the effects of
changesin ingtitutions, particularly unionisation and government regulation.
In the case of adeveloping economy asisthe case of Uruguay, anincrease
in wage inequality and in the skill premium is adso observed in the 1990's,
hence it is interesting to explore the possible explanations for such a
phenomenon.

There is a debate on the effects of increased openness to trade in
labour demand and wage inequdity, both in industridised and developing
economies. In this latter case, opinions seem to be divided between those
who favour increased openness and those that point to the potentia risks
and dangers of what has been described by the el usive term “ globalisation”
(See Rodrik, 1999, Wood, 1999). We intend to provide evidence that might
be useful to evaluate the effects of such changes in a small developing
economy that undertook a significant trade reform during the nineties.

A traditiona argument to promote trade openness in developing
countriesis one based on an income distribution improvement effect, since
openness brings about factor reall ocation towards sectorswith comparative
advantage, which, inaneoclassicd vison, arethoseintensvein thereatively
abundant factors. In thiscontext, therelevant result isthe Stol per-Samuel son
theorem linking changes of prices of production factors to changes in the
pricesof thegoods produced. If adevel oping country hasrel ative abundance
of unskilled labour, when opening to trade the relative wage of unskilled
labour should rise, which in turn improves the income distribution. Observed
changes in relative wages in East Asian countries that opened to trade
early is often cited as evidence of this. In such case trade openness would
bring an additional benefit to the conventional gains of trade. In the case of
industrialized economies the argument would run in the opposite direction.
Increasing socia conflict and overt resistance of many pressure groups,
particularly labour unions, to globalisation, could be interpreted as a
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consequence of distributive conflicts arising from higher trade with
economies relatively abundant in unskilled labour. The stylised facts of the
labour markets in industrialized economies point to an increase of the skill
premium and in the skilled to unskilled employment retio.

In the nineties a number of empirical papers were devoted to
devel oping countries, particularly Latin American, analysing changesinthe
labour market associated to the deepening of trade openness processes. A
striking result is that in many countries in the region the labour market
effectswere very similar to those described for industrial economies. Wood
(1999) sets two possible explanations for this. One is related to the
differencesin the relative factor endowments: the comparative advantage
of Latin America stems from arelatively abundant endowment of natural
resources, * not of unskilled labour. The second argument stresses that the
world has changed since between the 1960-70 and 1980-90 decades, in
that the low wage exporters have aready made their entry into the world
markets. Thiscausesthat the skilled/unskilled employment ratios of middie-
income economies, being lower than that of the industrialized countries,
are now abovethe world average. Somehow both arguments are the same,
both in the geographical and the time dimension, and the questioned point is
if these countries are redly in the international economy as suppliers of
unskilled labour. In the case of Uruguay, Wood's argument applies since
this country participatesin the world markets asasupplier of goodsintensive
in natural resources apt for agriculture based food production.

Other perspective arises when the specific factor model point of
view isadopted, which alowsto establish ageneral theoreticd link between
changesin relative prices (dueto trade liberalisation) and productive factor
prices. In this context, a positive association between the protection level
in agiven industry and the relative wage (in deviation with respect to the
average) is expected to exist. In the case of the HOS modé, if labour
freely moves between sectors, there would be a global link between
liberalisation and general wage leve for different types of labour according
to the relative factor abundance in the economy and its comparative
advantage pattern, but industry deviations in wages with respect to the
average there won't be expected (see Gaston and Trefler, 1994).

1 When a factor “land” is introduced in a simple, Heckscher-Ohlin model, higher
trade openness may, in principle, cause the skilled/unskilled wage differentials to
widen even in a country with arelatively low skilled/unskilled employment ratio.
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Our paper seeksto investigate the correlation of both kinds of wage
premiums, the skill premium and the industry premium, and measures of
trade openness that track the intense reform processes of the 1990's in
Uruguay. However, labour demand is not only affected by trade openness
and globalisation. First, the acceleration of technical progresshhasimplied a
strong reduction of the use of unskilled work and a bias towards the use of
skilled work. Secondly, changesin ingtitutional and regulatory frameworks
in the Uruguayan labour market have a so affected the working and payment
conditions of unskilled workers. Findly, it is necessary also to control for
changesin the relative supplies of skilled and unskilled labour.

Due to these reasons, it is not possible to predict an unambiguous
relationship between trade policy (protection) and relative wages, both
between industries and different skills. The objective of this paper isto set
up apreliminary empirical exploration of the changesin the labour market
in relation to the process of reduction of trade protection. Particularly, we
seek to find the effect of the trade openness process in wages of different
sectors and skill levels, in order to gain insight about winners and losers of
the trade reform process and its political economy aspects.

The paper is organised in five sections. Section b) is devoted to an
analysis of changes in openness, specidization pattern, employment and
wages by sector and skills. Section ¢) develops an empirica strategy for
testing the effect of trade on the wage premiums by skill and industry,
section d) presents and discussesthe results, and finally section €) concludes.

b) Openness and wage structurein the 1990's

i) Trade openness in Uruguay in the 1990's

Uruguay experienced a gradua, dow and long process of trade
reform, that did not experience serious reversals along the three decades
that lasted. The trade reform process was dampened according to the
bargaining power of each industry, so that the magnitude of the costs that
every sector of the society had to face was not even. In other words, even
though there were compensations and gradualism, those were not oriented
to the most vulnerable sectors unprotected from the ongoing changes, but
rather the traditional scheme wasfollowed and compensation was directed
to industries with larger power to influence the government. Additiondly,
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theinstruments used to protect certain industries from increased competition
did not necessarily imply a successful renovation, but instead simply
postponed the moment in which those industries adjusted themsealves to
reduce their output.

What is new about the ninetiesisthe acceleration in thefal of import
tariffs and the commitment that the country adopted with respect to trade
policy, adhering to international agreements. While there were severa
sectors previoudy isolated from the reforms, in the nineties the reciprocal
liberalization agreements (both regionally with the crestion of MERCOSUR
and multilaterally with the end of the Uruguay Round of the GATT and the
creation of WTO) modified this stuation and reduced the discretionary
power of the government to offer protection to any particular industry. In
this sense, the international agreements have deepened the liberaization
process, increasing the number of included sectors and decreasing the
probability of adiscretionary use of protectionist instruments.

To measure the effects of trade reform on economic activity, we
present estimates of the degree of trade openness in Uruguay. The
dternatives considered are in the first place indices based on the intensity
of trade, and then those based on the measurement of relative price
distortions. Two versions of the trade openness coefficients? are displayed
in Graph No. 1.

2 They aredefined by ca= (X+ M)/Y (where X is exports, M isimports and, YisGDP),
They were calculated using data both at current and 1983 constant prices.
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Graph 1
Trade openness coefficient, 1976-1999
Current and constant 1983 prices
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Source: Central Bank of Uruguay, National Accout Statisticts.

The storiesthey tell differ, since the openness coefficient in current
pricesis virtualy stabilized around 0,4, while that at constant prices grows
Seedily.

A specific feature of the Uruguayan openness process of the nineties
is that, contrary to experiences in other developing countries, the rea
exchange levels (p; / pny) Where pristhe price of tradable goods and pyr
the price of non tradables,. werelow. The Uruguayan government pursued
in the 1990’ s stabilization palicies based in the management of the exchange
rate, which produced a significant appreciation of the nationa currency.

This affects the calculation of the trade openness coefficients, and
is the reason why we compute such coefficients at constant prices. If we
consider an economy where sectors 1, 2 and 3 denote respectively the
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exportable, the import competing and the non tradable goods, income can

be written as

Y =P+ X, + PyX

(1)

where p;issector i’ spriceand x; issector i’ output (value added). Tradable

(Y1) and non tradable (YY) outputs are defined as
Yr = pPrXr = PXo t PoX,
Yar = ParXar = PaXs

and the tradables price can be derived as:

PX + PoX;

Xy

p, =
Trade flows are given by
X=p(x-c)
M =p,(C; - X,)

where ¢; is domestic consumption of sector i. Substituting in gives

P(X - C) + P2(Cz - Xp) -
PrXr + Prr Xnr

ca=

(( PX, - PX,) +(P,C, - plcl))
_ Pr Xy

1 4+ Par X
Pr %

(2)

3)

(4)

(5)
(6)

(7)

A relation can be derived between the openness coefficient and the
relative size of the non tradable sector (X / %;) and the real exchange

rate (p; / pyy) and trade policy.
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ca=Pa-D+gd-2b) _2a-g)*+@-D (8)
1+iﬁ 1+ixﬂ
ter X, ter X,

where a =P p = P& g= P The coefficient a measures

Pr X¢ PrCr PrX;

the share of exportablesin tradable output, and b the share of consumption
of exportables in expenditure in tradables, while g gives the relationship

between expenditure and output of tradables. If g=1 there tradeisbaanced.

a and b depend on trade policy. With itrade liberalization, the share of

exportables in the tradables supply (a) will increase, and their share in

tradables expenditure (b) will decrease, hence the coefficient will increase.

However, the openness coefficient will also increase (reduce) with a
devauation (appreciation) in the real exchange rate. So the effects of

liberdization on thered exchangerate are ambiguous, henceitisnot possible
to establish asingle relationship with the openness coefficient measured at
current prices.

In the case of the trade openness coefficient at current prices, it can
be shown that while trade policy caused the ratio of exports plusimportsto
tradable output to increase, this was counteracted by a reduction in the
priceratio of tradablesto non tradabl es (exchange rate appreciation), which
in turn was aso accompanied by a shift of production from tradables to
non tradables. The relatively stable evolution of the trade openness index
at current prices coefficient results from the balance of such forces. Inthe
case of the trade openness index at constant prices it increases sharply,
since the effect that matters most is the one in quantities derived from
greater trade openness.

Two other indices complement the analysis. The first follows the
correction proposed by Low et a (1999), and consists of constructing the
trade intensity index used below, but using the reference prices of USA at
parity of purchasing power, computing five year moving averages of the
variables, and normalizing by afitted trade openness coefficient as predicted
from a cross country regression in which several variables indicating the
Size and development of the country were included. In graph No. 2 the
trade openness index at 1987 constant prices is displayed aong with the
same index cdculated using 1987 purchasing power parity constant 1987
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USA prices, as well as the predicted openness of an economy with
Uruguay’s characteristics 3.

Graph 2
Trade openness coefficient (5 year moving aver ages 1976-1995)
(constant 1987 prices and ppp constant 1987 USA prices)
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Source: own elaboration using Low et al (1999).

Finally, we show the relative price distortions based index of trade
openness 4, that tracks the changes of the relationship between import
subgtituting and exportable goods that can be attributable to changes in
trade policy. In asmall open economy, domestic prices of both sectors are

3 When USA purchasing power parity prices are used the coefficient moves downward,
since GDPisvalued higher with respect to trade, but the evolution looks similar. The
fitted value (that corresponding to Uruguay’s size and development) shows a less
increasing evolution, which reflects the structural pattern of the international
economy, while the Uruguayan economy steadily approaches it along the period.

4 Thisfollows Berlinski (2000).
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afunction of trade policy. Their price ratio, normalized with respect to the
international price ratio is aso a function of trade policy. An equivaent
tariff rateisdefined, that equalsthe net effect of tariffsand subsidiesin the
price ratio of exportable to import substituting goods. This index of trade
policy is constructed for each year, as a function of the same indicator in
the base period and the current price ratio. The results are displayed in
graph No. 3.

Graph 3
Equivalent tariff, formal trade policy and real exchange rate
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In summary, both indexes show the same story, using different
methodologies and processing information from different sources. The
stylised facts are as follows. In the first place, the Uruguayan economy
underwent a significant openness process, with almost no reversions.
Secondly, the process accelerated particularly in the 1990's. At the same
time, it is evident that, besides an important exchange rate appreciation,
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within the tradables sector the trade reform aso altered significantly the
price ratio between exports and imports in favour of the former, which is
precisaly the change to be expected from the trade openness policy.

ii) Employment and wages by industry and skill level inthe 1990’ s

The 1991-1999 period in Uruguay was characterized until the end
by positive growthinreal GDP, that hated only in 1995. Total employment
shows an increase through the decade, but for two points where a net loss
of employment is observed: 1996 and 1999. The aggregate growth rate in
the total employed persons is an annual 0,7% in 1991-1999 °. Output
increases at an annual rate of 3,2% in the same period.

We use micro data from the Uruguayan Household Survey and
classify workers according their educational attainment into three groups:
unskilled (primary or incomplete secondary school or technical education),
basic skilled (completed secondary school, or technical, or teaching, or
military), and high skilled (complete or incomplete university education).
We analyze sdaried workers, hence excluding employers, unpaid workers
and self employed. Workers are classified according to 2 digit industry
ISIC codes.

Thisclassification followsWood (1994), who arguesthat these three
categories are required to analyse the North-South trade relations. The
first oneisthat of workers with very little or no education ¢, the second is
that of workerswith agenerd primary or secondary schooling but no further,
and the third comprises the workers with an education beyond the basic,
including professional and technical workers and managers.

Labour can aso be heterogeneous according to the degree in which
its skills are specific to the industry in which is employed, which in turn
restricts the degree of mobility it can have between sectors. This specific
characteristics may or may not be associated to the education of workers,

5 To emphasize structural changes, averages of 1991-1993 and 1997-1999 three-
year periods are compared.

6 To Wood, this is relevant for developing countries since this particular group is
hardly employable in modern manufacturing (which may in turn call into question
the existence of relative abundance and comparative advantage in labour intensive
manufacturing sectors).
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though it might be conjectured that for medium or high education workers
their ability to develop learning processes and gain specific experience will
be higher, hencetheir degree of industry specificity may be more significant.

The decade of 1990 shows an important shift in the structure of
employment both by industry and by skill group. Total employment grew
slowly in a context of intense realocation across sectors There was
significant destruction in manufacturing, particularly in the textile, aong
with creation in the services sectors (see table 1). Unskilled employment
sharefell by 5 percent pointsto 46%, while the basic skills group increases
its share in 5 percent points reaching 40% of total saaried employment.
The high skilled group increases by 3 percentage points and represents
14% at the end of the same period. In absolute figures, through the 1991-
1999 period there is a net loss of about 47,000 unskilled jobs, while the
basic skilled jobs increased by 46,000, and about 22,000 new skilled salary
jobs were created. (seetable 1). The sectorsthat lead the reduction in the
unskilled jobs are in the manufacturing sectors.
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Table1
Employment, salaried workers, by sector and skill (private-public)
(thousands of workersand %)

average 1991-93 average 1997-99 growth rate 91-93/97-99

Sector U B H all U B H all u B H all
JAgriculture and cattle 141 23 08 172 149 36 1.0 19§ 1.0 7.8 24 21
Forestry 24 04 0.1 2.9 3.0 06 03 3.9 3.9 4.4 275 48
Fishing 0.6 0.3 0.0 1.0 0.9 05 0.1 1.4 6.5 5.2. 7.0
Mining 0.8 0.2 0.0 11 0.7 03 01 124 1.7 42 191 11
Food, beverages 341 143 2.7 511 275 16.7 2.6 46.9 3.5 2.5 0.8 -15
[Textile, apparel 315 158 19 492 136 100 1.1 2471 -13.0 7.3 8.9 -10.8
Paper and printing 4.6 4.4 12 101 34 46 15 9.5 4.6 0.7 3.8 -11
(Chemical 9.2 6.7 31 19.0] 58 6.7 2.7 15.2 -7.5 0.1 2.3 -36
Non metal minerals 4.4 18 0.3 6.6 3.6 16 04 5.4 3.4 2.2 5.8 -25
Basic metallic 0.3 0.2 0.0 0.5 0.2 01 00 03 -114 6.5 -8.3
Machinery and equip. 11.3 6.9 14 196 8.6 66 1.2 164 4.4 0.8 2.9 -29
(Other manufacturing 77 37 03 117 45 33 03 8.1 8.7 -1.8 1.4 -6.0
Electricity and gas 47 35 13 9.5 24 31 14 6.4 -109 2.2 1.9 -53
ater 2.6 18 0.8 5.2 2.2 15 07 44 30 23 32 -28
Construction 36.2 7.3 13 448 337 94 15 444 1.2 4.3 3.0 00
holesale and retail 415 39.7 85 89.7] 387 537 1151039 1.2 5.1 52 25
Hotels & restaurants 11.6 4.0 07 163] 117 87 1.6 224 0.2 138 142 51
[Transport and storage 228 115 23 36.7 210 162 2.8 40.9 1.4 5.9 2.7 15
[Communications 4.0 42 10 9.1 33 51 20 103 3.2 3.2 124 20
Banking /insurance 41 129 6.0 230 23 119 83 2253 9.0 -14 55 -04
Real estate 39 8.4 65 189 65 124 9.1 28.0 8.9 6.7 56 68
General government 420 351 112 883 361 341 13.7 83.9 25 05 3.5 -08
Social services 248 540 290 1078 241 612 36912231 0.5 2.1 4.1 21
Entertainment 10.0 9.0 25 214 7.9 108 3.6 22.4 -3.8 3.2 6.7 0.7
Services to households| 83.8 19.8 19 1055| 885 316 2.6122.9 0.9 8.1 57 26
Il 4130 2683 848 766.1] 3651 314.4106.9786. 2.0 2.7 39 04

U= Unskilled workers: their maximum educational level attained is primary, or incomplete
high school (less than 3 years) or technical education; B= basic skilled workers: their
maximum educational level iscompleted high school (morethan 3 years), completed technical
education, teaching or military education; H=high skilled workers: have attained university
education (complete or incomplete).

Source: based on Household Survey, INE.

Another relevant phenomenon during the ninetiesisthe reduction in
public employment as a result of the undergoing state reform process.
Comparing the initial and final three-year averages there was a decrease
of more of 3% in public employment’s share in total employment. Even
though this structural change is different in nature, its effects go in the
same direction of that observed in the rest of the economy.
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In Table 2 real hourly wages by skill for salaried workers are
presented for each sector and skill level. The average wage showsadightly
increasing trend, growing at an annual rate of 2%. Wages of the unskilled
and basic skilled grow considerably dower than those of the skilled workers
on the aggregate.

Table 2
Hourly wages of salaried workers by sector and skill (private-public)
(March 1997 pesos and and %)

average 1991-93 average 1997-99 growth rate 91-93/97-99

Sector u B H all u B H all U B H all
JAgriculture and cattle 11.7 191 428 139 120 191 350 143 05 00 3.3 0.5
Forestry 102 198 378 122 127 189 611 161 36 -08 8.3 47
Fishing 301 286 295 304 464 379 354 02 8.4 3.3
Mining 191 216 423 20.6 247 344 53.2 304 43 80 3.9 6.8
Food, beverages 214 266 606 249 208 250 525 244 -05 -10 2.4 -06
[Textile, apparel 187 226 396 208 190 225 614 223 03 00 7.6 1.2
Paper and printing 228 284 46.2 27.6 248 314 51.7 324 14 17 1.9 2.6
Chemical 254 386 559 3500 258 405 831 424 02 08 6.8 3.1
Non metal minerals 191 307 572 239 180 309 479 234 -09 01 2.9 -0.2
Basic metallic 254 351 28.1 30.3 28.6 60.7 324 29 -3.4 2.3
Machinery and equip. 228 291 559 273 229 280 527 274 01 -06 -1.0 -0.2
(Other manufacturing 161 176 221 167 155 193 358 174 -06 16 8.4 10
Electricity and gas 274 327 547 324 336 344 705 40.91 35 08 4.3 3.9
[Water 262 275 426 29.2 339 385 634 40.21 44 58 6.9 55
Construction 206 242 519 220( 205 258 571 229 00 11 1.6 0.6

/holesale and retail 179 231 360 217/ 173 222 371 219 -06 -07 0.5 0.1
Hotels & restaurants 185 19.7 283 19.2 179 221 270 20.3 -0.6 19 0.8 038
[Transport and storage 219 271 473 250 237 297 465 274 13 15 0.3 1.6
[Communications 229 263 355 256 283 328 582 36. 36 37 8.6 59
Banking /insurance 492 547 644 56.1 54.2 69.4 91.6 759 16 41 6.1 52
Real estate 181 291 390 298 169 289 471 3173 -11 -01 3.2 0.8
General government 212 262 415 251 250 308 552 314 28 27 49 38
Social services 219 319 444 324 238 349 531 384 14 15 3.0 27
Entertainment 222 292 398 269 240 338 431 31§ 14 24 1.3 27
Services to households| 13.7 178 439 151 152 178 375 164 17 -01 2.6 14

Il 193 275 454 246 200 289 539 27 06 08 29 20

Hourly wages from principal occupation are deflated by the consumer price index (base
march 1997.

U= Unskilled workers: maximum educational level attained is primary, or incomplete high
school (lessthan 3 years) or technical education; B=basic skilled workers: their maximum
educational level iscompleted high school (morethan 3 years), completed technical education,
teaching or military education; H= high skilled workers: have attained university education
(complete or incomplete).

Source: based on Household Survey, INE.
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Focusing on the unskilled workers, the wages fal in some of the
manufacturing sectors, aswell asinretail and restaurants and hotels. There
are sharp differences between the public sector and private dependent
workers. In the first cases wage increases were far larger, across every
skill leve.

If we focus on the high skilled (basic skill) to unskilled employment
and wage ratios, we observe that the skilled/unskilled employment ratio is
lower in the tradable sector (natura resource and manufacturing sectors),
andislarger in the non tradable sectors. The generdized trend inthe nineties
isanincrease of such ratio. We also identify that thereisatrend acrossthe
economy to the increase in the high skill/unskilled wage ratio aso, and that
a positive covariance of both changes is widespread across sectors.
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Table 3

47

Relative employment and wages of salaried workers by sector
and skill (private-public)
(ratiosand %)

Employment

Employment ratio Wage ratio ratio Wage ratio Covariance

Salaried workers Salaried workers growth rate growthrate | employment

avg avg avg ratio -wage

avg 1991-93| 1997-99 | 1991-93 | 199799 | 91-93/97-99 | 91-93/97-99 ratio

[Sector H/U]| B/U |H/U|B/U|H/U|B/UJH/UIB/Ul H/U | B/U | H/U | B/U | H/U| B/U
IAgriculture and cattle 0,06 0,16 0,06| 0,24 3,71 16 2,9 1,4 1,4%| 6,8%| -3,8%| -0,5% - -
Forestry 003 018 009 0,18 37 19 48 19 227%| 05% 46% -42% + -
Fishing 0,00 054 008 059 00 10 12 19 -1,2% 8,2% -
Mining 0,06] 0,28 0,19 0,49 2,21 1,1 2,4 1,4 21,1%| 6,0%| -0,4%| 3,6% - +
Food, beverages 0,08 0420 009 0,61 28 12 29 1,1 28% 62% -19% -06%9 - -
[Textile, apparel 006 050 008 074 21 12 32 1.2 48% 66% 7.2% -03% + -
Paper and printing 0261 096l 043 1.33 20 1 2 1 8.9%| 5.6% 05%| 03% + +
IChemical 034 0720047 1,1¢ 22 15 32 16 56% 82% 66% 06% + +
[Non metal minerals 007 042 012 044 30 16| 274 1.7 96% 12%| -20%| 1,1% - +
Basic metallic 0,00l 0.46] 0,16 0.64 00 14 29 09 5.6% -6,19 -
IMachinery and equip. 0,13 0,61 0,14 0,71 25 1,31 2,3 1,1 15% 3,7%| -1,1%| -0,8%4 - -
lOther manufacturing 004 049 007 074 14 11 23 1.3 80% 75% 91% 22% + +
Electricity and gas 027 0,74 060 1.3 20 12 21 1.4 145%| 9.9%| 0.8%| -2,.59 + -
ater 031 067 031 0,7q 16 1,0 1,9 1, -02% O07% 24% 1,39 - +
IConstruction 0,03 020 004 028 25 12 28 1.3 42% 56% 16% 1,19 + +
holesale and retail 020l 096 030 1.39 20 13 224 1.3 6.4%| 64%| 11%| -0,19%4 + -
Hotels & restaurants 0,06 035 0,14 0,74 15 1,1 1,9 1,4 14,0%| 13,6% -0,2% 2,599 - +
[Transport and storage 0,10 050] 013 0,74 22 12 20 12 41%| 74%| -16% 02% - +
ICommunications 025 107 061 15¢ 16 1.1 21 1.4 161%| 6,6%| 4.8%| 0.1% + +
Banking /insurance 1,46 3,120 355 5,09 1,3 1,3 1,71 1,3 16,0%| 85% 43% 2,49 + +
Real estate 168 216] 1401 192 22 16 28 1.7 -3.0%| -2,0% 43% 109 - -
IGeneral government 0,27] 0,831 0,38 0,99 20 12 22 1, 6,1%| 2,1%| 2,0%| -0,1% + -
[Social services 1171 218 153 2549 20 15 2 1 46%| 26% 1.6% 0194 + +
Entertainment 025 090 046 137 18 13 1.9 1.4 110%| 73%| 00% 1,19 + +
IServices to households 0,02 0,24] 0,03] 0,3¢ 32 13| 29 1,4 48%| 7,1%| -42%| -1,794 + -
Al 021] 065 029 086 24 14 27 1.4 61% 48% 23% 03%W + +

U=Unskilled workers: their maximum educational level attained is primary, or
incomplete high school (lessthan 3 years) or technical education; B=basic skilled
workers:. their maximum educational level is completed high school (more than 3
years), completed technical education, teaching or military education; H= high
skilled workers: have attained university education (complete or incomplete).

Source: Based on the Household Survey, INE.

Previous studies as Arim and Zoppol o (2000) have provided evidence
on the subject, applying a methodology similar to that in Murphy and Katz
(1992) to the Uruguayan labour market to analyse changes in employment
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and wagesfor 216 groups (by sex, region, educeation and experience) through
theinner-product tests. They concdudethat between 1986 and 1990, anincressing
supply and decreasing returns to skill is consstent with a story based in the
increase of the relaive skill supply againgt astable demand. Standard models
yield that when factor demand functions are stable, wages and employment
must diplay positive covariance. If thisisso, changesin supply arethe potertialy
most powerful explanation for changesin relative wages.

Graph No. 4 illustrates this. The horizontal axis represents relative
supply and demand of unskilled to skilled labour. The vertical axismeasures
the relative wage. The downward sope of the demand curve reflects
substitution in production induced by changes in relative wages, whereas
the positive dope of supply indicates that the relative wages affect the
relative availability of both types of work. In the case displayed therelative
supply is contracting against a stable demand. The induced changes in
relative wages have a negative covariance with changes in quantities. As
the working force gets more educated, the relative supply curve shifts
upward, unskilled work is scarcer and its price rises, hence the wage
dispersion falls, which is consistent with the labour demand prevailing in a
highly protected economy.

Graph 4
The Uruguayan labour market in the eighties
Negative covariance between wages and employment
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In a standard two good trade model, a small open economy (taking
prices from abroad), located in the incomplete specidization locus, the
relative labour demand isinfinitely elastic. In the case of real economies,
where many goods are produced and speciaization might be complete,
labour demand tendsto be infinitely elastic as the economy becomes more
open (Wood, 1999). Theincreaseinthe dadticity of unskilled labour demand
associated to the globalisation process of the international economy has
aso been highlighted by Rodrik (1997 y 1999) as the main reason behind
the changes taking place in the developed countries’ labor markets.

According to Arim and Zoppolo (2000) in the nineties, it isno longer
possible to maintain the hypothesis of supply shifts as the dominant force
behind the observed changes in relative wages and employment. The
evidence they introduce shows that relative employment and wages show
a positive covariance, hence it is necessary to introduce demand shiftsin
the interpretation of these phenomena.

In contrast with what has been pointed out about the eighties, in the
nineties the wage dispersion increases, and broadly speaking the situation
of the high skilled workers improves. There is ample evidence of positive
covariance between employment quantities and wages, for different types
of workers, skills and sectors. The results are condensed in Table 3.

Graph No. 5 may help to outline an interpretation of the facts of the
Uruguayan labour market in the nineties. Consider for instance the tradable
sector, and the labour market for private dependent workers. Let usassume
that thereisasecular trend to the decline of the relative supply of unskilled
to high skilled workers (from S to S). However, in the nineties two
additional changes affected |abour demand: on the one hand the easticity
of the demand curve increased, hence the substitutability increases (atilt
from D° to D) and on the other hand the demand of unskilled workers
relative to high skilled decreases (a downward shift from D! to D').This
hypothesi s seems congistent with the empirical evidence presented. Changes
in labour demand relate directly or indirectly to the intensification of the
trade openness processaswell asto theintroduction of skill biased technical
progress.
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Graph 5
The Uruguayan labour market in the nineties
Positive covariance between wages and employment
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Thedirection of changes in relative supply and demand of unskilled
to high skill labour affect in the same sense (a reduction) the relative
employment of both types of labour.

To evaluate changes in employment and wages by sector and skill
level, we decompose the overall changes in the shares of the high skilled
workers in employment and the wage bill of salaried workers. The overdl
variation of the share of skilled workers in tota can be presented as the
sum across industries of the changes in the shares of the skill group in the
industry weighted by the average share of the industry in the endpoints of
the period (within variation) plus the sum across industries of the changes
in the shares of each industry in the total, weighted by the average of the
share of the group in each industry in the endpoints of the period (between
variation) (see Autor, Katz and Krueger, 1997). The results are displayed
intable 4.
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Table 4
Within and between decomposition of the increase of the share of
High skilled workersin salaried employment and wage bill
1991-1993/1997-199 aver ages

Employment
between within TOTAL
0,005 0,020 0,025
Wage bill
0,015 0,049 0,063

High skilled workers: have attained university education (complete or incompl ete).
Source: Based on the Household Survey, INE.

Theincreasein the share of the highs skilled in the wage bill exceeds
that on total employment, pointing to the increase in the skill premium that
is an important feature of the 1990's in the case of Uruguay. The results
show that around 25% of the gain in share can be explained by between
variation. The importance of between variation is usually associated with
an interpretation that involves shifts in production related to trade, while
within variation is usualy linked to broad skill biased technologica change.
In our case the results show the existence of some scope for a mixture of
both kinds of explanations.

In what follows we analyze the main changes in the structure of
wagesin Uruguay aong the 1990's, considering the evolution of the overdl
inequdity, the changesin the skill premiums, and the evolution of changes
in industry employment and wages. Our analysis is directed towards the
set of basic facts of the wage structure along the nineties. The issue was
taken before by Arim and Zoppolo (2000) and we confirm and extend
some of their results. First we consider the changesin log hourly wages by
percentile of the distribution (see graph 6). Wage increases in the upper
part of the digtribution are larger than those in the lower tail, hence the
wage differential between the upper and lower percentiles widened
significantly along the decade.
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Graph 6
Changein log hourly wages by percentile of the distribution in
the nineties
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This might be confirmed when the ratio of 90/10 percentiles of the
wage distribution is calculated across the decade, which illustrates the
conclusion of Arim and Zoppolo about the degpening in wage inequality
along the period (see graph 7).
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Graph 7
Per centile ratio (90/10) of the log wage distribution
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The second feature of the changes in the wage distribution that we
want to emphasize isthe increase in the skill premium, as measured by the
coefficients of the skill level dummies in a standard Mincer equation. In
this cross section regressions in which we included skill dummies, thereis
apattern of increase in the skill premium of the high-skill versus low Kill,
whereastheratio of wages of the medium skilled to the low skilled remains
fairly stable (see graph 8).
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Graph 8
Skill premium 1991-1999
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While wage equations account for less than 40 percent of overall
variation inlog wages, thereisaclear scopefor arole of within variation to
contribute substantialy to overal wage inequality. The 90/10 percentile
ratio of the residuals from cross sectional year wage regressions show an
increasing pattern through the decadethat can beinterpreted asan increased
within variation (see graph 9).
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Graph 9
Per centile ratio (90/10) of the residuals of log wage equation
distribution
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Finaly we take the study of the changesin wages by industry. Some
previousfindings about interindustry wage differentialsrelate to the stability
of their magnitudes and the relative ranking of industries through time. In
the case of Uruguay this seems to be the conclusion (specifically for
manufacturing) of Ross (1985) and Ross and Tangini (1992), pardleding
those obtained for the US by Krueger and Summers (1988) and others.
Recent important shocksrel ated to increased opennessto trade and reduced
protection may have affected significantly such results.

From Table 4, araw caculation of the correlation of the ranking of
industries between 1991-1993 and 1997-1999 by the deviations of their
hourly wage to the overal mean gives a 0,93 coefficient. We observe that
the ordering of industries according to the average hourly wages has changed
along the decade, the most notable changes being the fall of the
manufacturing industries and the rise of the government sector. The wage
differentials suggest also a decreasing relation with the exposure to
international comptition of the industries.
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This discussion is associated with the analysis of the role of unions
in wage determination. While en the 1980’ s centralized wage bargaining
took place with a decisive participation of unions and the government, in
the 1990s the setting for wage negotiations in Uruguay changed markedly,
with the withdrawal of the government from negotiations and the
establishment of decentralized mechanisms at afirm level. The issue was
taken by Cassoni in a number of papers (1999, 1999a). She focused in
manufacturing, estimating labour demand, and her results point to changes
in the eladticity of labour demand in the presence of unions after their
regppearance when the military government that banned them ended in
1984. From 1993 she finds a shift in labour demand, and the union effect
tends to disappear in some industries. Increased openness and sharp
decreases in union affiliation are coincident.

c) Thegeffect of trade on wage premiumsby skill and by industry

The literature about wage premium by skill and by industry followed
two different traditions, i.e. the returns from education literature and the
interindustry wage differentias literature, and there are recent attemptsto
combine both, particularly applied to the analysis of the influence of trade
in the labour market (see Lovely and Richardson, 1998). The genera
problem we deal with is related with both wage premiums, between skills
and industries, and their interactions. Both premiums are associated with
the heterogeneity of labour as a productive factor and with its capabilities
of mobility between industriesto equalize the value of its marginal product,
for different activities and levels of skill. In the trade literature this may
broadly correspond to the Heckscher Ohlin approach (comprising one or
several different labour productive factors) or to the specific factors
literature (in which those attributes of labour specific to each industry may
or may not be related to the educationa level of workers). We may as a
general summary characterize this phenomenon as comprising eight typical
cases. Thefirst one considerslabour as ahomogenous factor; in this case,
there would not be any wage premiums, neither for skill nor industry
afiliation (w=m). The second case is where there only exists an industry
wage premium (so w = m). In the third case, we have a premium for skill
but is specific by industry (hence w = ny). In the fourth, the different
returns of skill in the different industries are complemented with a
homogenous (by skill) industry wage premium (w = m+ ny). In the fifth
case, we have a premium by skill which is homogenous across industries
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and an industry specific skill premium aso (w = m+ ny). The sixth caseis
the one in which there is a premium by skill, by industry and aso an
interaction industry-skill premium (w = m+ ny+ m). The seventh case is
the one only with skill wage premium (w = m), and thefinal oneisthe case
with skill and industry wage premium (w = m+ m). We summarise this
general map of possible outcomesin table 5.

Table5
Types of heter ogeneity of labour
No Industry wage With Industry wage
premium premium
Without Skill premium V1 v

Skill-Industry premium M W+ 1
Skill-Industry & Skill Hst I Hst gt

Skill premium TN Mt 1y

Within this genera framework our empirical strategy will pursue
two different directions. The first one is to assess the impact of trade
policy and specidization pattern attributes of the industries directly on the
skill premium, using pooled cross-sectiona yearly data. We proceed to the
estimation of astandard earnings equation in the tradition of Mincer (1974),
controlling for al the traditional individua characteristics that influence
earnings. In our estimation, we add variables that aso control for trade
policy and specidization pattern at an industry level, in order to test to what
extent those sectors where trade liberalization took place and openness
increased are as well those in which an increase in the wage premium by
kill is observed.

The second procedureisto anadyze theimpact of trade policy changes
and trade specidization patterns in the inter-industry wage differentials.
Thisisaso an avenue by which trade can affect the overall wageinequality
by sill, particularly since if wages have risen in those industries employing
relatively more of a specific kind of skill.

We analyze the estimated skill premiumsfor apanel of industries, in
atwo-step procedure. Wefirst obtain estimates of thesewage differentials.
Then we anayse how those industry wage differentials are explained by a
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seriesof industry characteristicsrelated to trade and trade policy variables.
This follows the tradition of Dickens and Katz (1987) and others.

Treditiondly, for developed countries, the studies about wage premium
and links with trade and trade policy (see Gaston and Trefler, 1994) uses
only cross sectional data, since they argue that the structure of wagesis
stable along time and the same with protection and other trade variables.
As Koujianou and Pavcnik (2001) show for the case of Colombia, the
stuation is different from the perspective of developing countries that
pursued trade liberalization strategies during the nineties. Asit was shown
in section b), in Uruguay both the wage structure and trade liberdization
experienced significant changes aong the decade. so we attempt to use all
the information of the decade to research the link between trade variables
and wage premium (by skill and by industry).

i) Skill premium: impact of trade

The first equation to be estimated is a standard human capital
regression, and the procedureisinspired in Lovely and Richardson (1998).
The education levels are included as a set of dummy variables, and asin
the previous section we consider three levels, i. e. primary and incomplete
secondary school, complete secondary school, and complete or incomplete
college. They are in turn interacted with the trade policy and trade
specidization variables related to the industry in which the worker is
employed. The usua controls are also added. The regression functionisas
follows:

log W, =m+m,Sgy +ml . +m,T, S, +x.H, +e, 9)

where: w;;, isthelog of hourly earnings, S isadummy variableindicating
schooling group sintimet; and m, aschooling group effect in period t; 1,
is an indugtry éffiliation variable of individud i in time t with and m an
industry effect; T, is an industry variable defined at an industry level and
m; istheindustry variable effect on schooling group s, H;;, arethetraditional
individual controls in earnings egquations, such as experience, sex, tenure,
etc. Findly, e;;, isthe error term with the usual properties. As we specify
the egquation with a constant, in the dummy variables there is dways an
omitted category.
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The definition of industry characteristics (T;,) could have different
dternatives. Thefirst would be using the affiliation itself (defined by as set
of dummy variables). Different variables astrade policy measures (nominal
average tariff by tradable industry), and indexes of trade specialization will
be used to track the industry characteristics. The trade specialization
variableswe will consider are import penetration (share of importsin total
domestic demand) and export orientation, i. e. the share of exports in
domestic production. Sanguinetti et a (2000) in asmilar estimation include
only tradable sectors (i. e. manufacturing) arguing that thereisno variation
outside those sectorsin the trade indexes, that take avalue zero for the non
traded sectors. We choose instead to specify the equation including the
whole employed workers both in tradable and non tradable industries, public
and private, then having twenty-five sectors identified at a 2 digit level
I SIC codes, and also estimate separately for the manufacturing sector only.
This impact may not account for the whole genera equilibrium story,
particularly in the presence of highly mobile labour, which could weaken
thelink between trade openness at an industry level and the changesin the
kill premium.

The st of individua controls, different from schooling group, are
specified in the following auxiliary equation:

M-1
— 2 o

XtHit _at +tit ft +kltexpit +k2texpit +a dcaitnmt +
m=1

[o]
+ a docit I kt + Sexit dt + r‘egi'( ht

whereas t;, indicatestenure and f , tenure effect in period t; k, exp;2 + Ky,

exp; istheimpact of potentia experience (defined as age minus schooling

years minus six) in period t. In turn, n, is the occupation category (public,

private, self-employed) effect for year t, | , is the occupation effect for

year t, d, isthe gender impact in period t, and h, isthe effect of living in the

capital for year t. There is dso a period effect (a,).We adso include a
dummy variable that takes the value 1 when the individua worksin afirm
that employs 10 or less persons.

Under this specification we are able to estimate the educationa group
specific impact of trade in the skill wage premium (swp), whichisgiven by
the expression:
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W,
vapsjt = eXp{rTLt + (rTLT - My )Tjt} = WTSt (10)

Ot

where my; isthe coefficient for the basdline education group in theregression
function. The key evidence is then the difference between the coefficients
of the different skill groups.

To construct our data set we pooled data of The Household Survey
by the National Statistics Institute of Uruguay (INE) for the period 1991-
1999. The variables a an industry level are obtained from the National
Accounts and Trade Data Base by the Central Bank of Uruguay (BCU).
We match the two data sets to perform the estimations. The technique of
estimation considered the possibility that the random disturbances are
heteroskedastic, most likely correlated within groups, as was noted by
Moulton (1989). We thus computed robust standard errors clustering by
year and industry using the Huber-White methodology. As trade
specialization indexes suggest the possibility of endogeneity arisng from
their relationships to costs and wages, the instrumental variables method
was used, being the instruments their lagged vaues interacted with the
current industry affiliation of the worker.

i) Industry wage premium (relative): the estimation of inter-
industry wage differentials

Our second approach consists of estimating the inter-industry wage
differentialsand study their evolution conditional onindustry trade variables.
Thismeansasking adifferent question asthat related to the return to specific
worker characterigtics, i. e. skills. The industry wage premium is a part of
earnings that cannot be explained by individual worker characteristics, but
by industry affiliation. Asto the interpretation of stable wage differentials,
they correspond to aworld in which mobility of labour is reduced between
sectors (specific factor trade model). The Heckscher-Ohlin model, on the
contrary, establishes a long run world of relative mobility, in which we
should not expect to observe stable industry wage differentials.

The empirical approach has been outlined in Koujianou and Pavcnic
(2001), who base their strategy in a two-stage estimation as was first
proposed by Gaston and Trefler (1994).
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In order to estimate the industry effects in individual earnings we
use datafrom the yearly cross sections of the Uruguayan Household Survey
for the 1991-1999 period, conducted annually by the National Institute of
Statistics. Our earnings variable consists of monthly earnings divided by
4.23 times usua weekly hours. Our controls are the traditional ones:
education (three levels); potential experience; sex; region of residence;
tenure; size of the firm; occupation; and private, public or self-employed
status.

The parameters of interest are the coefficients associated with a set
of industry dummies. We use 2 digit 1SIC codes, which leaves us with 25
different sectors. We a so define ten broad industries based on their exposure
tointernational competition. For each year cross section in the period 1991-
1999, the estimated equation is as follows:

logw; =m+xH; + ml;, + g (12)

where H; is a set of individual worker characteristics, and |; is a set of
industry indicators according to the worker’s industry affiliation, and the
parameter m is the industry wage premium. The omitted industry is the
agriculture (1SIC code 11). The industry wage premiums are computed in
the regression equation as deviations from the omitted industry. We then
normalize the industry wage premiums as deviations from the employment
weighted wage premium (iwp;). As Koujianou and Pavenic (2001) point
out, the normalized wage premium can be interpreted as the proportional
difference in wages for a worker in a given industry relative to a worker
with the same observable individuals characteristics. We computed
normalized wage differentials and their exact standard errors with the
procedures suggested by Haisken-DeNew and Schimdt (1997)°.

The second stage consists of using such industry wage premiums
(iwp;) asthe explained variable of an equation that is estimated using panel
dataover theperiod 1991-1999 of 2 digit I SIC industries. We used weighted
LS, using theinverse of the variance of the wage premium estimated in the
first stage (see Koujianou and Pavcnic, 2001) and compute robust standard

7 Wethank the authors, who kindly provided us with program code to perform these
calculations.
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errors clustered by industry (Huber-White). The second stage is specified
in equation (4):

wp ; =m+T;m; + D;m, + e (12)
where T;;isatrade policy variable that approximates the process of trade
liberalization in Uruguay in the nineties; D, is a set of time and industry

variables; g, istheerror term that follows the traditional assumptions. Trade
specialization indexes were instrumented by their lags.

d) Empirical Results

i) Skill wage premium and trade variables

The general results of the estimation of the trade-augmented Mincer
equations (and aso of the same without trade variables) are reported in
table 6. In table 7 the results for the schooling group effect in period t (m,)
are presented, including al the aternative specifications of equation (1)
(without trade variables, with trade specidization and with nominal tariff)
and al the different samples considered (all industries®, tradable, and only
manufacturing workers). In al cases, the data verify the existence of a
significant positive return to education. The evolution in the nineties is
different when we consider the skill premium 1 (w,/ w,, medium /low skill)
than when we consider the skill premium 2 (w,/ w,, high/low skill). The
evolution of skill premiain the control specification without trade variable
interactions (see table 7 part @) is smilar to their evolution with import
penetration and export orientation (see table 7 part b). In fact, in the al
sample estimation the skill premium 1 is basicaly constant over the whole
period, whereas the skill premium 2 is increasing. In the manufacturing
sample, both increase. In the case of the model with trade policy in the
tradable sample (see table 7 part c) the skill premium explained by the
schooling group effect decreases in both definitions.

8 In the case of trade specialization variables, the sample of al industries does not
includethe natural resourcesintensive sectors (1SIC 1 and 2), because the observations
were missing. For that reason we did not use the tradable sample in this case. In the
case of the trade policy variable (average nominal tariff by industry) we only study
the tradables and manufacturing samples.
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Table 6

63

Global results earnings equation alter natives specifications

Salar

ied workers

All sample

Tradable

Manufacturing

Number obs

a) Traditional
Mincer

132940

R2

0.4576

Number obs R2 Number obs

27930  0.4721 24057

R2

0.4579

b) Trade
specialization

116213

0.4573

21121

0.4614

¢) Trade policy

27930  0.4728 24057

0.458

Note: robust standard errors, clustered on industry.
Source: own elaboration using household survey EHI, INE data.

Table7
SKill premium (m )in the nineties

Salar

ied workers

1991 1992 1993 1994 1995

1996 1997 1998

1999

a) Traditional Mincer without trade variables

al) All sample
Skill Pre. 1
Skill Pre. 2

1227 1.212 1.229 1.277 1.251
1.496 1.565 1.583 1.670 1.683

1.250
1.703

1.220 1.230
1.620 1.650

1.219
1.636

a.2) Tradables

Skill Pre. 1
Skill Pre. 2

1172 1.219 1.241 1.263 1.266
1.623 1.759 1.699 1.679 1.962

a.3) Manufacturing workers

Skill Pre. 1
Skill Pre. 2

1161 1.204 1.231 1.250 1.256
1532 1.712 1.643 1.662 1.861

1.263
1.969

1.237 1.240
1.639 1.805

1.248
1.890

1.223 1.216
1.635 1.798

1.266
1.8%4

1.253
1.891

b) With trade specializations (instrumented with lagged variable)

b.1) All sample

Skill Pre. 1
Skill Pre. 2

Skill Pre. 1
Skill Pre. 2

1.202 1.217 1.265 1.240 1.240 1.209 1.218
1529 1.537 1.628 1.633 1.657 1.585 1.612
b.2) Manufacturing workers
1.197 1.220 1.235 1.243 1.235 1.211 1.204
1.666 1.588 1.601 1.793 1.822 1.579 1.729

1.208
1.605

1.240
1.828

c) With trade policy

c.1) Tradables
Skill Pre. 1
Skill Pre. 2

c.2) ) Manufacturing workers

1467 1.470 1.446 1.471 1.415 1.421 1.406 1.425
2.538 2.569 2.315 2.283 2.438 2.490 2.116 2.397 2.392

1.442

Skill Pre. 1
Skill Pre. 2

1.268 1.296 1.307 1.327 1.315 1.309 1.289 1.287 1.321
2.147 2.275 2.074 2.094 2.201 2.267 1.998 2.243 2.304

Note: all return to education are significant at 5% level.
Source: own elaboration using household survey EHI, INE data.
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Intable 8 theresultsfor theinteraction parameter between schooling
group, trade specialization indexes and trade policy arereported (parameters
m; of equation (1)). The trade specidization indexes used were import
penetration and export orientation. Thetrade policy variableisthe average
nominal tariff by industry. More export orientation and more import
penetration imply in both cases alarger skill premium. In the case of the
whole sample, we observethat for al types of skill, workersin sectorswith
more import penetration have lower wages and workers in more export
oriented sectors have higher wages. When the sampleisrestricted only to
manufacturing workers, the conclusion for the export orientation variable
ismaintained, but theimport penetration variableis not significantly different
from zero. A previousexercise of thiskind using Uruguayan data (Sanguinetti
et d, 2001) does not find any significant impact of import penetration. With
the trade policy variable, the result are significantly different from zero in
the case of the tradables sample but in the manufacturing sample they are
not Sgnificant. When thetariff islower (moreliberdization) the skill premium
increases.

Table 8
Effect of trade variablesin individual earnings by skill level (is)
Salaried workers

All sample Tradables Manufacturing
coefficient t coefficient t | coefficient t
a) Trade specialization
interacted with skill
a.l) Export orientation (instrumented with
lagged variable)

Skill 0 0.133 0.99 0.316 2.63
Skill 1 0.160 1.08 0.326 25
Skill 2 0.398 2.19 0.345 1.64

a.2) Import Penetration(instrumented with
lagged variable)

Skill 0 -0.269 -5.46 -0.092 -1.04
Skill 1 -0.232 -3.38 -0.067 -0.71
Skill 2 -0.072 -0.41 0.001 0.01
b) Trade policy interacted

with skill

Skill 0 0.006 1.90 0.007 212
Skill 1 -0.004 -0.69 0.003 1.08
Skill 2 -0.014 -1.78 -0.008 -1.17

Source: own elaboration using household survey EHI, INE data.
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In the nineties, trade specidization in the manufacturing industry has
increased (moreimport penetration and more export orientation at the same
time); in amost all sectorsthis changeisassociated with anincreasein the
wage skill premium (in both definitions).

Similar and indeed more amplified results are obtained with the trade
policy variable. In summary, in the nineties we observe an increase in the
observed skill premium and in the globa predicted skill premium. The
movement in the predicted skill premium is associated with the fact that
the skill premium in both definitions (m; -my; ) increases with the trade
openness (measures by trade specialization or by trade policy variable). As
we have shown in section b) in the nineties there was animportant movement
to more open orientation of the economy.

ii) Industry wage premium and trade policy

We turn now to the analysis of the relationship between industry
wage premiums and trade policy, i.e. the second stage of the two-step
estimation. Our results concerning the impact of the nomind tariff in the
industry wage premium are displayed in table 9. We estimate equation (4)
using weighted least squares, being the weightsthe inverse of the variance
of the estimated wage premium for each industry/year. We carry on the
estimation for three different samples, i.e. all 2 digit 1SIC sectors, tradable
sectors and manufacturing. In the case of non tradable sectors, where no
trade is observed, nominal tariff is set to zero. We follow the suggestion in
Kouijanou and Pavcnic (2001) in the sense that these industries might act
asacontrol group. i.e. no variation in trade policy is observed in them. This
has the disadvantage of attributing to industriesin which tradeis not feasible
due to costs or barriers a protection level lower than that of the tradable
ones. We use a so two different specification of the wage premiums, one
of them in which we haveincluded all the customary controls of the Mincer
style equations, and other in which we smply regress the log of wages on
aset of industry and time dummies with no additional controls.
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Table9
Second stage industry wage premium and trade policy (weighted
regression results)

TRADE AND WAGES IN URUGUAY IN THE 1990°'S

Salaried workers
No year Year Noyear [Year
dummies [dummies |dummies |dummies
No industry [No industry| Industry |Industry
dummies | dummies | dummies [dummies
Variable
Sample=all
Wage Nominal
premium Tariff -0,0071 -0,0074 0,0041* 0,0073*
no controls . (0,0073) (0,0074) (0,0021) (0,0031)
Wage Nominal
premium Tariff -0,0045 -0,0047 0,0042%* 0,0059*
Contrals (0,0032) (0,0033) (0,0020) (0,0026)
Sample= tradables
Wage Nominal
premium Tariff -0,0030 -0,0033 0,0041* 0,0024
no controls ] (0,0138) (0,0325) (0,0022) (0,0067)
Wage Nominal
premium  Tariff -0,0070 -0,0236** 0,0042 0,0007
Contrals (0,0070) (0,0093) (0,0021) (0,0044)
Sample= manufacturing
Wage Nominal
premium Tariff -0,0166 -0,0562* 0,0046 0,0081
no controls ] (0,0113) (0,0124) (0,0025) (0,0063)
Wage Nominal
premium Tariff -0,0102 -0,0337* 0,0046* 0,0035
Controls (0,0076) (0,0050) (0,0022) (0,0046)

Note: Robust standard errors, clustered on industry, in parenthesis; * indicates
significant at 10% level; ** indicates significant at 5% level; weighted by the
inverse of the corrected variance of the wage premiums.

Source: own elaboration using household survey EHI, INE data.

The first two columns present the results for specifications that do
not include industry effects. In al of them the sign of the impact of the
nominal tariff on the wage premium is negative, but in only few of themis
sgnificant, particularly in the tradable and manufacturing samples. We note
aso that the magnitude of the impact is reduced when we turn from a
specification of the wage premium with no controls in the first stage to
another controlling for individua characterigtics, i.e. we control, for that
part of the correlation between tariffs and wages that may be associated
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to observable characteristics of workers (such as the mix of skilled and
unskilled labour that might be related to political economy aspects of
protection).

The inclusion of industry fixed affects allows controlling for other
potential source of spurious correlation between protection and wages, the
one based on unobservable worker and industry attributes, aslong asthose
effects remain time invariant. When industry fixed effects are included,
the sign of the estimated coefficients turns positive, and more clearly
significant in all the samplesand dl the specifications used. Thereversad in
the signs might be read asimplying that the negative relation was driven by
unobserved industry characteristics. Higher protection levels imply higher
wage premiums. This result is Smilar to that obtained by Kouijanou and
Pavcninc (2001) for Colombiain the 1990’ s decade.

Regarding the size of the effects, the estimationsimply that aworker
in asector with a 22% tariff (as was the case of manufacturing by 1990),
would receive a wage loss of 10% (22*0,0047) if it was shifted to an
industry without tariff.

We attempt to eval uate the effect of the macroeconomic conditions
that affect relative wages. We do this by considering the year effects
estimation as shown in the fourth column of Table 9. Sizesand signs of the
coefficients are maintained, though their standard deviations increase and
their significance decreases particularly in manufacturing and tradable
sectors samples.

Additionally, we use trade specidization variables to control for the
effect of trade related channels, apart from tariff levels, in wages. We
includein theregressionsas controlstheimport penetration (share of imports
in domestic demand) and export orientation (share of exports in domestic
output). Those variables were available only for a sub-sample of sector
that excluded natural Given the endogeneity of trade flowsarising form their
rel ation to wages, we estimate using the instrumenta variablesmethod, using
as ingruments their lagged values. The results are diplayed in table 10.
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Tablel0
Second stage industry wage premium, trade policy, trade
specialization controls
Salaried workers (weighted regression results)

No year Year No year Year
dummies dummies dummies dummies
No industry No industry Industry Industry
dummies dummies dummies dummies
Variable
Sample= all excluding natural
resource based exporters
Wage premium Nominal 0,0013 0,0010 0,0072* 0,0094**
no controls Tariff (0,0084) (0,0084) (0,0037) (0,0035)
Lagged Export -0,4758 -0,4698 -0,1362 -0,1831
Orientation (0,2768) (0,2855) (0,1778) (0,1710)
Lagged Import 0,1365 0,1382 0,0847 0,2130
Penetration (0,1774) (0,1815) (0,1673) (0,1598)
Wage premium Nominal 0,0019 0,0018 0,0057 * 0,0077**
controls Tariff (0,0041) (0,0042) (0,0030) (0,0036)
Lagged Export -0,3997 ** -0,3985** 0,2550 ** 0,2986**
Orientation (0,1607) (0,1688) (0,0920) (0,1028)
Lagged Import 0,0224 0,0227 -0,1542 -0,2202
Penetration (0,1007) (0,1015) (0,1197) (0,1363)
Sample= manufacturing
Wage premium Nominal -0,0180 -0,0585* 0,0072 0,0031
no controls Tariff (0,0172) (0,0271) (0,0039) (0,0077)
Lagged Export -0,4231 0,0460 -0,1362 -0,0886
Orientation (0,2657) (0,3003) (0,1879) (0,1466)
Lagged Import -0,0158 -0,0540 0,0847 0,3519
Penetration (0,2075) (0,1430) (0,1767) (0,2480)
Wage premium Nominal -0,0116 -0,0323** 0,0057 0,0046
controls Tariff (0,0083) (0,0088) (0,0032) (0,0074)
Lagged Export -0,3618 ** -0,1125 0,2550 ** 0,2543
Orientation (0,1186) (0,1189) (0,0972) 0,1767)
Lagged Import -0,0944 -0,1195* -0,1542 -0,0811
Penetration (0,0872) (0,0488) (0.1265) (0,3239)

Note: Robust standard errors, clustered on industry, in parenthesis; * indicates
significant at 10% level; ** indicates significant at 5% level; weighted by the
inverse of the corrected variance of the wage premiums.

Source: own elaboration using household survey EHI, INE data.



REVISTA DE ECONOMIA 69

The tariff coefficients are dightly larger when trade controls are
included, and their significance tends to rise. The tariff coefficients show
the same sign change, from negative to positive, when industry effects are
considered in the case of manufacturing. When wage premiums arise from
controlled regressions, the same happens to the export penetration
coefficients. The import penetration variable does not seem to have a
significant impact.

Weadso investigate the influence on our estimations of real exchange
ratefluctuations, in particular in the period under study therewasasignificant
real exchange rate appreciation. It might be suspected that changes in
tariffsmay reflect attemptsto compensate for variation in thereal exchange
rate. In the case of Uruguay thiswas not the case, though non tariff barriers
may have been used. The real exchange rate (ratio of tradable to non
tradable price) wasincluded asacontrol in our estimations. Theresultsare
displayed in table 11. They show that, when controls are added to the
estimation of industry wage premiums, and when industry effects are added,
both the significance and the size of the coefficients on the nomina tariff
and the real exchange rate vanish. This could reflect that their evolution
along the 1990's was exactly opposite: the real exchange rate increased
along the decade while the tariffs decreased. These two changes affecting
relative pricesin the 1990’ s work in opposite directions.
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Table 11

Industry wage premiums and tariffs with exchange rate contr ol
Salaried workers

(weighted regression results)

No year dummies No year dummies
No industry dummies  Industry dummies
Variable
Sample= all
Wage premium Nominal -0,007 0,007*
no controls Tariff (0,007) (0,003)
Real exchange 0,120 -0,089
Rate (0,085) (0,085)
Wage premium Nominal -0,005 0,005*
controls Tariff (0,003) (0,002)
Real exchange 0,079 -0,045
Rate (0,056) (0,063)
Sample= tradables
Wage premium Nominal -0,004 -0,005
no controls Tariff (0,025) (0,003)
Real exchange 0,412 0,350*
Rate (0,669) (0,186)
Wage premium Nominal -0,019* -0,002
controls Tariff (0,008) (0,002)
Real exchange 0,709** 0,218*
Rate (0,151) (0,118)
Sample= manufacturing
Wage premium Nominal -0,044** -0,005
no controls Tariff (0,011) (0,003)
Real exchange 1,443 0,346
Rate (0,308) (0,211)
Wage premium Nominal -0,026** -0,001
controls Tariff (0,006) (0,002)
Real exchange 0,884** 0,193
Rate (0.105) (0,126)

Note: Robust standard errors, clustered on industry, in parenthesis; * indicates
significant at 10% level; ** indicates significant at 5% level; weighted by the
inverse of the corrected variance of the wage premiums.
Source: own elaboration using household survey EHI, INE data.
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Finaly, we try to investigate the direct effect of the relative sector
price (output deflator in deviation from average) in the industry wage
premium. In away, relative prices condense both the influence of exchange
rate appreciation (that changestherelative price of tradableto non tradable)
and tariffs (that affect the relative prices within the tradable sector). The
results are displayed in table 10. We find a positive significant impact,
particularly when wage premiums are estimated with controls, and when
industry dummies are included in the specification. This can be read as
indirect evidence favouring the specific factor hypothesis.

Table 12
Industry wage premiums and relative prices
Salaried workers
No year dummies No year dummies
No industry dummies Industry dummies
Variable
Sample= all
Wage premium Sector 0,106 0,148*
no controls Price (0,197) (0,055)
Wage premium Sector 0,087 0,106 **
controls Price (0,056) (0,042)
Sample= tradables
Wage premium Sector 0,552* 0,617~
no controls Price (0,253) (0,287)
Wage premium Sector 0,134 0,047
controls Price (0,087) (0,077)
Sample= manufacturing
Wage premium Sector 0,121 0,107
no controls Price (0,125) (0,167)
Wage premium Sector 0,062 0,042
controls Price (0,063) (0.087)

Note: Robust standard errors, clustered on industry, in parenthesis; * indicates
significant at 10% level; ** indicates significant at 5% level; weighted by the
inverse of the corrected variance of the wage premiums.

Source: own elaboration using household survey EHI, INE data.
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e) Conclusions

The Uruguayan labour market in the nineties was characterized by:
a generalized increase in labour productivity; the destruction of unskilled
jobs, associated to trade openness and changes in the productive
specidization that implied technical change biased to the employment of
workers with higher skill; and an increase in the wage dispersion with an
improvement of the relative wages of the skilled workers and changesin
the interindustrial wage structure. The objective of our empirical research
isanaysing the links between the degpening of trade openness and thislast
fact: changes in wage premiums by skill and industry.

When earning equations were estimated in which the effect of
educational levels on earningswasinteracted with nomind tariffsand trade
specidization variables, their impact has proven to be significant. In this
regressions we attempted to control for potentia endogeneity issues as
well as for heteroskedasticity arising form the use of aggregate datain a
pooled cross section context. The data have shown that when industry
protection decreased, the skill premium tended to increase.

On the other hand, inter-industry wage premiums were estimated
from wage equationsin which we controlled for al the observableindividua
characteristics. When we regress those industry wage premiums-in apanel
estimation- on a set of industry specific trade characteristics, such as the
nomina tariff, speciaization indexes, and industry price deviations from
the average, we also find asignificant effect. In those estimation, we control
for potential enodogeneity issues and heteroskedastic disturbances. The
use of industry fixed effects aso helps to get rid of (time invariant)
unobserved elements that condition the relation of wages to trade. The
impact of protection (measured as the industry-level nominal tariff), isthat
more heavily protected industries tend to have higher industry wage
premiums when industry fixed effects are included in the estimation.

In summary, our results show a link between trade protection and
wage premiums, in both the skill and theindustry dimensions. Thissuggests
that an increment in protection is associated both with decreasesin the skill
premium and increasesin the industry premium. Trade liberdization, in the
ninetiesin Uruguay, seems able to explain aportion of the well documented
increment in wage skill premium, particularly in those industries that were
confronted with more international competition. Those industries were
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forced to gain productivity, by anincrement in the rate of adoption of technica
progress, that can be presumed to be complementary to the use of skilled
[abour. With respect to the industry wage premium, more opennessimplied,
in those industries, lower industry relative wages.

The results also suggest directionsto further analysis, particularly to
consder empirical strategies in which in the interactions of industry and
skill levels in wage, determination could be integrated in nested models.
This may help aso to perform decomposition exercises to measure the
relative contributions of the explanatory variablesto wageinequality. Another
interesting direction of research to follow would be to investigate if there
are different patterns of correlation between trade variables and wage
premiums when considering different trade partners, i.e. regiona trade
within the Mercosur versus trade with developed countries, etc., in the
spirit of Lovely and Richardson (1998).
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