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industrial countries.

Our interpretation of these results résts on two models. One is a model of North-North
intraindustry trade in differentiated, skill-intensive intermediate goods (“horizontal” exchange) and
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knowledge, or (dis)amenities, in which We posit different premiums for skilled and less-skilled
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I. Introduction

In this paper we investigate relationships between trade, wages, and the rewards to skill for
U.S. workers during the period 1981-92. We isolate correlations between several types and
measures of international trade and several types and measures of wage premiums, controlling for
other important correlates. We find very different empirical patterns for trade with newly
industrial countries than for trade with traditional industrial partners. We also find very different
empirical patterns for premiums paid to low-skill workers than for those paid to high-skill
workers.

The broadest summary of our results is as follows. Greater U.S. trade with newly
industrial countries is associated with increased rewards to skill and reduced rewards to pure
labor, consistent with heightened wage inequality and distributional conflict. The opposite
association appears for trade with traditional industrial countries. It is associated with lower
rewards to skill, higher rewards to pure labor, and lessened distributional conflict.

Our interpretation of these results rests on two models. The first model distinguishes
intraindustry trade between two fully integrated Northern countries from the intraindustry trade
between them and a Southern region whose factor prices vary from those in the North. North-
North intraindustry trade is entirely in differentiated, skill-intensive producer inputs. North-South
intraindustry trade is the “vertical” exchange of labor-intensive intermediates for skill-intensive
producer inputs or finished manufactures. The second model is a partial equilibrium model of
industry wage premiums that are rewards for loyalty, firm-specific knowledge, or (dis)amenities.
We posit different premiums for skilled and less-skilled workers as we assume that these labor

markets are segmented from each other. We use this conceptualization to predict the movement
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of wage and skill premiﬁms in response to industry-specific trade surges from industrial and
newly-industrial partners.

Our paper relates to several recent literatures. One studies how wages may be affected
distinctively by trade with poorer countries' and by trade in inputs (international “‘outsourcing”).?
Another studies how returns to human capital vary across time and space.® Still another
conceives and estimates industry wage premiums* and the way such premiums correlate with
measures of international trade.’

We make several contributions to these literatures, in models, measurement, and methods.
Our models reveal that there are no obvious correlations between wages and global outsourcing
and price trends, once one allows for inter- and intraindustry trade between and within a
primary-producing "Southermn" tier of countries that also can assemble final manufactures and a
"Northern" tier of countries that assemble final manufactures and produce the intermediate
components from which they are assembled. By measuring trade with three groups of trading
partners --industrial countries, newly industrial countries, and primary-product producers-- we are
able to estimate the correlation of trade flows from each partner group with wage premiums.

Moreover, using econometric methods that separate pure wage premiums from the return to an

'Lawrence (1996), Sachs and Shatz (1998).

Feenstra and Hanson (1996a,b, 1997), Campa and Goldberg (1997), Feenstra (1997).
3Topel (1994), Borjas and Ramey (1995), Lovely and Yinger (1997).

4 Krueger and Summers (1988), Gibbons and Katz (1992), Kahn (1997).

SKatz and Summers (1989a,b), Gaston and Trefler (1994), Richardson and Khripounova
(1998).



individual worker’s education, we are able to estimate the relationship between different types of
trade flows and the skill differential. Thus, the paper broadens the existing literature by looking
simultaneously at the distributional effects of trade with both developing and developed country
partners.®

In the sections that follow, we discuss measurement, then move to models, specification,

results, and conclusions.

II. U.S. Trade Patterns by Trading Partner Aggregates

Much of the concern expressed in the trade and wages debate (e.g. Lawrence (1996),
Sachs and Shatz (1998)) has focused on increased trade with newly-industrial countries and the
ability of imports to displace US production in industries that pay wage premiums, especially to
blue-collar employees. These imports may take the form of finished goods that displace domestic
production directly. Alternatively, the imports may take the form of outsourcing, defined as the
import of components or assembly by firms who previously may have produced these inputs
internally. As noted by Feenstra and Hanson (1996b), certain industries have a high propensity to
outsource because their production processes can be separated into self-contained stages that vary
considerably in the relative intensity with which they use labor of different skill types. These

features of production and the search for low-cost workers are widely believed to be the impetus

Rodrik (1998) notes that virtually all of the empirical studies in the literature looking at
the labor-market consequences of trade have focused on trade with developing countries, but
argues that trade with developed countries matters for U.S. wages. Our findings support the view
that attention to trade with traditional partners is clearly warranted. However, the nature of this
trade, and its wage effects, may be quite different from those found for trade with developing
countries.



behind the outsourcing of activities, such as product assembly, to newly-industrial countries.

We investigate differences in industrial and newly-industrial trade patterns with the U.S.
by dividing countries into three broad groups on the basis of level of industrialization. These
groupings are the industrialized countries, termed “I-countries,” newly-industrial countries,
termed “N-countries,” and a group of primary producers, termed “P-countries.” The Data
Appendix contains a list of countries within each grouping. It also describes our sources and
aggregation. The trade data come from the Statistics Canada compilation of United Nations
bilateral trade by commodity, classified according to the Standard Intermational Trade
Classification (SITC), Revision 3. We aggregate data on U.S. exports and imports, annually from
1980 through 1994, across products and trading partners in ways described below and in the Data
Appendix. Virtually all U.S. merchandise trade is covered, though it is “allocated” among
manufacturing sub-industries in the United States.

For each group of trading partners, we also divide industries into three categories;
producer nondurables, producer durables, and consumer goods.” The producer goods breakdown
into nondurables and durables conforms very roughly to a distinction between industries
producing intermediates and those producing capital goods. Raw materials, agricultural, and
mineral products are associated with manufacturing sectors that use them as intermediate inputs;

for example, raw crops are associated with manufactured foods. Capital goods, which are all

’In our empirical research, however, category trade rarely correlated in any significant
way with wages or returns to skill, suggesting perhaps that our category disaggregation was
simply too crude. These results are not reported below.
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manufactures, are assigned to the manufacturing sector in which they are produced.®

The outer years of the trade data, 1980 and 1994, are displayed in Charts 1X (exports) and
IM (imports).® A third year, 1987, is included in aggregated counterpart charts 2X and 2M.
Though imports of most categories (except oil) with most trading partners grew steadily over the
two sub-periods, exports growth was negative or sluggish between 1980 and 1987, then surged
between 1987 and 1994, at rates that vary sharply by category and trading partner.

Each of the three “pillars”, A, B, and C, respectively, in Chart 1 allocates (associates)
merchandise trade to 20 two-digit manufacturing sectors.!® Each pillar also displays three panels,
representing trade with industrial countries (I) at the top, with newly industrial countries (N) in
the middle, and with primary-product producers (P) at the bottom.

Several aspects of the trade data display are noteworthy.

° The United States typically trades inputs, not outputs. In 1994 U.S. exports of producer

8As if the “own-sector” were the major purchaser of these capital goods. The same is
done for intermediate manufactures such as leather. Thus imports of passenger railway cars are
assigned to transport equipment (SIC 37) even if they are purchased and used by mass-transit
service providers, and purchases of leather are assigned to leather products (SIC 31) even if they
are purchased and used by apparel makers. That this assignment is closer to the typical case than
one might imagine is demonstrated in Feenstra and Hanson (1997), p. 18

9The data are measured vertically in thousands of dollars; hence $40,000,000 stands for
$40 billion (current dollars, not deflated).

The producer-goods breakdown into intermediates and capital conforms roughly to
manufacturing distinctions between nondurables and durables, and those labels are used in the
charts’ headings (the consumer-goods pillar aggregates nondurables and durables. Fabricated
metal products (SIC 24) was the only two-digit SIC sector where SITC trade in producer goods
was sub-divided into nondurables (SITC 69) and durables (SITC 81). There were no such
sectors where trade in consumer goods was sub-divided; all fell cleanly into nondurables or
durables. But computers and office machines (SITC 75) were divided in half between capital
equipment and consumer goods.



goods swamp U.S. exports of consumer goods; they are typically three to four times as
large."" More surprisingly, the same is true of U.S. imports, though the corresponding
ratio is smaller, roughly two to one.

By 1994, the cross-sectoral pattern of input trade with newly industrial countries was very
similar to the patterns with traditional industrial trading partners, and roughly half the size
in the typical manufacturing sector. In electrical equipment (SIC 36), however, new and
old industrial countries had become equally important.'?

Trade growth was strong with all types of countries but transactions with industrial and
newly industrial countries swamp those with primary producers; they are 5 to 8 times as
large (except in imports of oil, apparel, and footwear, where transactions with primary
producers either swamp or rival those with others in size).

Two-way trade is in 1994 a very prominent feature of U.S. trade in producer goods with
industrial and newly industrial countries. That was also true in 1980 for nondurables. But
for capital goods in 1980, two-way trade characterized U.S. transactions only with its
traditional industrial partners. Large net exports (one-way trade) characterized
transactions with the “N”’ countries -- that were only part-way to becoming “newly
industrial” in that year, of course.'

One-way (inter-industry) trade characterizes the relatively small amount of U.S. trade in
producer goods with primary producers; oil flows one way and intermediates and capital
goods flow the other. They also finance modest net U.S. imports in two final goods:
apparel and footwear. With primary producers, two way U.S. trade characterizes only
food, both input trade and output trade.

We use these data, scaled by industry shipments, as one measure of trade, “trade

""The exceptions are food (SIC 20) where U.S. trade in final and intermediate goods is

about the same size and apparel, footwear, and transport equipment (SIC 23, 31, and 37), where
U.S. imports of consumer goods bulk somewhat larger than the norm in other sectors.

In other words, 1980-94 growth in U.S. exports of electrical equipment to newly

industrial countries, and imports from them, was extraordinarily strong. The same was true for
scientific and professional equipment (SITC 88, SIC 38) starting from a tiny base. (Computers
and office machines (SIC 357, SITC 75) are allocated in SIC 35, however, not SIC 36.)

3In 1980 U.S. capital goods trade with the “N” countries has the same size and pattern as

U.S. capital goods trade with the “P” countries. By 1994, the former has left the latter in the
dust, especially in electrical and scientific/professional equipment (SIC 36 and 38).
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intensity,” and examine its correlations with wage and skill premiums."* We also use these data to
create a variety of Grubel-Lloyd indices of intraindustry trade.'

Figure 1 presents the GLI breakdown by industry type and by goods type. In the left
panel, one can see that intraindustry trade is a large share of trade with all three groups of
countries.'® The right panel shows a breakdown by goods type, with intraindustry trade in
producer goods of both types, durables and nondurables, being very high. Two-way trade in
consumer goods is much less important than it i1s for producer goods.

Figure 2 shows Grubel-Lloyd indices for 19 industries.'” The industries show a great deal
of variation in the importance of intraindustry trade. Almost all trade is intraindustry in SIC 24
(Lumber) but less than half of trade is intraindustry in SIC 21 (Tobacco), SIC 23 (Apparel), SIC
29 (Petroleum), and SIC 31 (Leather). Although intraindustry trade fell in some industries during
the mid 1980s, it rose in others and shows no discernible pattern in many others.

Although by 1994 trade with industrial and newly-industrial partners seems similar at the

“We control for other variables, including industry price indexes, which some argue are
better measures of global pressure than trade intensity variables, as the debate over “factor
content” calculation illustrates.

Grubel-Lloyd indices are defined as GLI, = 1- [ [X-IM} / (X;+IM)], where X; is the
value of exports from country group j, and IM; is the value of imports from j. See Grubel and
Lloyd (1971).

16t is surprisingly high for trade between the U.S. and primary producers (P countries),
although most of this trade is in the food sector. Intraindustry trade is a smaller share of trade
with industrialized (I) and newly-industrialized (N) countries, the time series of which show a
pronounced “dip” that coincides with the overvaluation of the dollar in the mid-1980s.

'7SIC 27, printing and publishing, is omitted as there is no recorded trade in this industry.
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two-digit level, other evidence suggests that the skill intensity of the goods traded may differ.'®
Industry classifications span sub-products and processes with widely differing skill intensities.
Trade with newly-industrial countries may be concentrated in the less-skill-intensive sub-products
and processes within the broad aggregates than is trade with traditional industrial partners. In the
next section, we present a model of trade in which an industry consists of two distinct processes.
The home country trades “manufactures” with both industrial and newly industrial partners, but
the factor contents of these trade flows is quite different. In this context, we see that shocks to the
trading system have different wage and distributional implications depending on whether they
originate in the economies of industrial or newly-industrial partners.
II1. Theoretical Considerations

We explore two separate theoretical approaches to understanding the wage implications of
trade with industrial and newly-industrial countries. First, we consider a model that maintains
many of the standard assumptions of neoclassical trade theory with intermediate goods, including
perfect intersectoral factor mobility. This model provides a basis for understanding why the
relationship between trade flows, outsourcing, and the skill differential is more complex than
simple intuition and popular alarm allow. Similar changes in the volume and country source of
trade can arise from alternative causes and may be correlated with either positive or negative
movements in the relative return to skill. The model provides some cautionary lessons for our
empirical work, which correlates wage changes with volume of trade measures and with

intraindustry trade.

8Grossman (1982), Bailey and Sandy (1998).
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Second, we deviate from the standard neoclassical assumptions to permit interindustry
wage premiums. Using a general form of compensating differentials to explain the existence of
industry-specific wages,'’ we present a framework for thinking about the effect of trade shocks on
industry-specific returns to skilled and unskilled labor. We use this framework to develop
methods for estimating the relationship between wage premiums and trade flows.

I11.1 A General Equilibrium Model with Outsourcing

We review here the main findings of the model presented in Lovely (1998). The purpose
of this formal modeling effort is to capture the response to shocks of a human-capital-abundant
economy that trades with both developed and developing countries. The economy is
simultaneously engaged in the outsourcing of labor-intensive production activities to relatively
labor-abundant countries and in intraindustry trade in producer inputs with other human-capital-
abundant countries. This model of intraindustry trade in horizontally and vertically differentiated
inputs is built upon Ethier’s (1982) model of the international division of labor and Feenstra and
Hanson’s (1996a) model of outsourcing.

There are two regions of in the world, distinguished by their proportionate endowments of
pure labor and human capital. The “South”- representing the newly-industrial countries -- is labor
abundant relative to the “North” - representing the traditional industrial countries. Production

patterns differ between the two regions and factor-price equalization between the South and the

1 Anderson (1998, p. 6) concludes in a recent survey paper that this conception explains
at least an important part of measured interindustry wage differentials. The other important part
is thought to spring from unobservable worker characteristics that are valued differently by
different industries in matching (sorting) equilibria, as modeled, for example, by Gibbons and
Katz (1992). We do not attempt to explore this explanation, nor address the econometric
selection problems it raises.



North does not obtain. The South produces a traditional good, grain, and engages in assembly of
bundles of Northern producer intermediates into final manufactures. While assembly is human-
capital intensive relative to grain, it is labor-intensive relative to producer intermediates.?
Comparative North-South factor endowments are such that producer intermediates are produced
only in the North. This relative intensity ranking and specialization pattern capture in a simply
way the relative intensity continuum developed by Feenstra and Hanson (1996a).

The North consists of two countries, “East” and “West,” with the West designated the
home country. These countries have similar proportions of labor to human capital, in the sense
that both produce positive quantities of assembly activities and producer intermediates in
equilibrium. Producer intermediates and assembly use labor and human capital. As in Ethier's
(1982) division-of-labor model, there is an international external economy from diversity in
producer intermediates. Because we assume that there is free trade in producer intermediates, the
productivity of intermediates in final manufactures will be the same in the East and the West and,
as shown by Ethier (1982, p. 396), factor-price equalization will obtain in equilibrium. For this
reason, we are able to treat the North as an integrated equilibrium.

The equilibrium is characterized by two-way trade between Northern countries (East-West
trade) in producer intermediates and by "outsourcing," which we define as Southern assembly of
Northern producer intermediates into final manufactures. Intermediate varieties of differentiated
inputs are exchanged by the East and West, generating an intraindustry flow in producer inputs.

The direction of trade in final manufactures is indeterminate as it depends on the equilibrium

0We assume there are no factor-intensity reversals.
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location of assembly activities. If the East, for example, produces a larger share of world
assembly activities than its share of world income, it will be a net exporter of assembly services,
visible as net exports of final manufactures. North-South intraindustry trade, in contrast, does not
involve the exchange of intermediate varieties but, rather, reflects stages of production. The
South assembles producer intermediates, which are produced and exported by the North. Again,
the direction of net trade in final manufactures is indeterminate. We assume that the South is a
net exporter of assembly activity and that final manufactures flow from South to North. The
South also exports the traditional good, grain. Its exports of grain and assembly activities fund its
imports of producer intermediates, which are embodied in its consumption of final manufactures.
Thus, the model is characterized by both conventional interindustry trade and by horizontal (East-
West) and vertical (North-South) intraindusty trade. We turn now to a more detailed description
of the model.
Production in the South

The South produces grain (G) and assembly activities (Ag) with production functions that
we assume are linearly homogenous. Grain is chosen to be the numeraire and it is produced using
labor only. Because of this production technology, the grain sector determines the Southern
wage. Assembly activities require both labor and human capital. We assume that the production
technology for assembly is linearly homogeneous and twice differentiable. Because human
capital is used only in assembly in the South, it has the characteristics of a sector-specific factor.
Southern labor is fixed in total supply and is allocated so that its value of marginal product is
equalized across sectors. Thus, a change in the stock of human capital will lead to a reallocation
of labor across sectors without altering the Southern wage.

11



[

Production in the North

Because the two countries of the North have similar endowments and engage in free trade
in producer intermediates, we treat the East and West as an integrated equilibrium. The North
produces two goods, assembly (4,) and producer intermediates, ( x; ), where i indexes
intermediate varieties. We assume that both are freely and costlessly traded. Assembly activities
are supplied by perfect competitors using human capital (H,) and unskilled labor (L) in a
constant-returns-to-scale technology. These factors may also be combined, again in a constant-
returns-to-scale technology, to produce factor bundles (f'), which are used to produce
intermediates. In the final stage, intermediates and assembly combine to form the finished
manufactured good (M) . Both factors are intersectorally mobile and internationally immobile.

The production technology for assembling the manufactured good, M, is given by

n (/B

where A4 is assembly activities, which may be performed in the North or “outsourced” to the South
(4 = A5+ A,) . Intermediate varieties are imperfect substitutes; B measures the degree of
differentiation of intermediates, (0<B<1). The productivity of intermediates exhibits constant
returns to scale for a given number of intermediate varieties and increasing returns with higher
degrees of specialization, as measured by the number of intermediate producers, n. These
economies are external to the finished manufactures industry and each competitive firm
assembling finished manufactures takes » as given.

As in Ethier (1982), we assume that all intermediates have identical homothetic cost
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functions, implying that in equilibrium any produced variety will be produced in the common
quantity, x. The properties of the monopolistically competitive sector are well known.?'
Intermediates producers equate marginal cost and marginal revenue, setting a price for
intermediates that is proportional to the price of factor bundles. Free entry implies zero profits in
equilibrium and that the common value of x will be a constant. The price of finished
manufactures is the international trading price, P,,. Free entry generates zero profits in assembly
of intermediates into final goods, implying that the value of finished manufactures equals the
value of total factor bundles embodied in intermediates plus the value of total assembly activity.
Market Equilbrium

The free-trade relative price of manufactures to grain, the two final goods in the model,
equates world supply and demand. We assume that demand is identical across countries and
individuals and that it takes a simple Cobb-Douglas form, so that world expenditure on
final manufactures is a constant share of world income.

The demand for assembly activities must equal the supply of assembly activities. Given
the Leontief technology for creating final manufactures from assembly and producer inputs,
clearance in the market for assembly activities may be written as 4 = M. Similarly, clearance in

the market for producer intermediates may be written as n%x = M .%

21 Because intermediate varieties are imperfect substitutes, each producer experiences
some market power. There is free entry into the industry and the number of firms is large
enough so that each firm behaves as a monopolistic competitor. Each intermediate producer
takes the price of factor bundles as given.

2For our purposes there is no loss of generality from a more general Leontief technology
in which one or both inputs is multiplied by a scalar, which would in turn “scale” the relationship
between n°x and A. Throughout our analysis of the model we assume that the Northern price-
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The comparative-static exercises that we review here reflect our judgement about the most
important changes in the trading environment during the time period of our empirical analysis,
1981-1992. We consider three “shocks” to the international trading system. The first is an
increase in human capital in the South, which in the model is used only in manufacturing. This
simple exercise is meant to capture the response of the economy to a variety of shocks that
enhance the South’s ability to perform outsourcing activities, including increasing human capital-
to-labor proportions, particularly among the newly industrial countries, the development of local
technology and managerial stocks, and the provision of supporting public infrastructures. Our
second comparative-static exercise considers an increase in the relative abundancevof human
capital in the North. As documented by Baldwin and Cain (1997) the share of the U.S. labor force
completing 13 or more years of education rose from 38 percent of the labor force in 1980 to 53
percent in 1992. Our third exercise considers demand shocks to the manufacturing sector,
reflecting the growing demand for capital goods and other manufactures as developing countries
have pursued growth and liberalization of restrictions on manufactured imports, as documented by
Rodrik (1994).

An Increase in Southern Human Capital

This first exercise shows how growth in the Southern human capital endowment

concentrates assembly in the South, increasing the extent of "outsourcing" between the South to

the North. An increase in human capital in the South raises the share of Southern labor devoted to

output response is normal (in Ethier’s terminology, the intersectoral effect outweighs the scale
effect) and this assumption implies that the relative supply curve for manufactures is upward
sloping.
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assembly activity, so as to ensure equal value marginal products across sectors in the South. The
additional Southern assembly places downward pressure on the world price of assembly services
relative to intermediates, inducing the North to increase production of and intraindustry trade in
producer intermediates. These changes alter Northern factor prices, driving up the return to
human capital and driving down the return to pure labor, while increasing East-West exchange of
producer input varieties. These changes occur even though the relative price of manufactures falls
relative to the Southemn traditional good, grain, to ensure international final-goods market
clearance.? This case illustrates the effect of an increase in the Southern supply of assembly -- it
will result in an increase in intraindustry trade that is accompanied by an increase in the Northern
skill differential, defined as the return to skill relative to the return to pure labor.

An Increase in Northern Human Capital

A second exercise examines an increase in the Northern human capital endowment. An
increase in human capital raises the production of intermediates and reduces assembly activity in
the North, holding the relative price of factor bundles fixed (a Rybczynski effect), raising
productivity of intermediates in manufacturing. Taken by itself in isolation from price
adjustments and other endogenous responses, this boost in productivity would raise the return to
human capital and reduce the return to pure labor. The increase in producer intermediates,
however, calls forth an increase in global assembly activity. In both the North and the South, the
relative price of assembly must rise to induce this new activity. In the North the price of assembly

rises relative to the price of intermediates (factor bundles); in the South it rises relative to the price

2 If final goods prices are held fixed, the proportionate change in the skill differential will
be larger. Of course, such a conditional exercise ignores market clearance.
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of grain. But in the world as a whole, the price of assembly-and-intermediates combined into
final manufactures must fall relative to the price of grain. That is, world market clearance
requires a decrease in the relative price of final manufactures. These effects may combine to
decrease the relative price of human-capital intensive factor bundles and the return to human
capital relative to labor. For our purposes, we emphasize that this decrease in the skill differential
may occur even though intraindustry trade between the South and the North has risen due to
greater “outsourcing” of assembly activity. This case illustrates the effect of an increase in the
global “demand” for assembly -- it can result in an increase in intraindustry trade that is
accompanied by a decrease in the Northern skill differential.

Demand Shocks

Shocks to the demand for final manufactures can be treated in the model as an exogenous
increase in the share of income spent on finished manufactures. A positive shock of this sort
raises the price of final manufactures relative to grain, bringing forth greater Northern output of
producer intermediates and reducing Northern assembly activity. In the South, resources are
transferred from the traditional sector, grain, to the assembly of Northern inputs, as the price of
assembly activity relative to grain increases. These adjustments raise the relative price of factor
bundles used in producer intermediates in the North, increasing the relative return to human
capital there. Thus, a positive shock to manufacturing demand raises the extent of outsourcing
from the South and the skill differential in the North. When the source of the disturbance is a
finished-manufactures demand shock, then, outsourcing and the skill differential will be positively

correlated.

These comparative-statics exercises have a number of lessons concerning the relationship
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between the Northern skill differential and trade with industrial and newly-industrial countries.

1. Final-goods price changes don’t tell the whole story when we move away from the 2x2
Heckscher-Ohlin framework. Skill-intensive final goods prices may be negatively
correlated with the skill differential.

2. Neither an increase in outsourcing nor an increase in North-South trade intensity is
always associated with a larger skill differential. Since both trade flows and factor prices
are endogenously determined, unless the production structure ties outsourcing directly to
factor price movements, there is no reason that outsourcing and wages need move together
in one direction or the other.

3. The sign of the correlations between North-South trade volumes or intraindustry trade
and the skill differential depends on the source of the shock. These exercises suggest that
shocks that raise the supply of assembly in the South raise the Northern skill differential.
The initial excess supply of assembly induces a reduction of these activities in the North
and an expansion of complementary producer inputs. These production responses bid up
the price of human capital relative to pure labor in the North.

4. Shocks that raise the global “demand” for assembly lead to different results for the skill
differential. An increase in the Northern human capital endowment creates an excess
supply of producer inputs and excess demand for assembly activities, at initial prices. The
demand for Southern assembly rises, raising outsourcing in manufacturing, but the skill
differential decreases as prices adjust to obtain market clearance in producer intermediates
and final manufactures.

5. An increase in the global demand for final manufactures raises the relative return to the

factor used intensively (skilled labor in the North) or exclusively (skilled labor in the

South) in that sector.

These observations reflect the fact that outsourcing is one endogenous piece in the system
just as prices are another. The most direct formal testing of the model’s implications would
require time-series data on relative wages for a group of countries and measurement of the true
underlying shocks to endowments, demand parameters, etc.

Given the enormous data requirements of such an approach, we consider a second
approach that uses the interindustry variation in wages to assess the relationship between trade

with industrial and newly-industrial countries and the relative return to skill. This second
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approach has the advantage of being both empirically tractable and policy relevant. Much of the
concern about heightened trade with newly-industrial countries is its effect on “good jobs” -
manufacturing jobs that pay above average wages®* - an issue that requires one to deviate from
models in which all similar workers receive the same return, regardless of the sector in which they
are employed. Indeed such interindustry wage premiums for comparable workers are a ubiquitous
“fact of life” for both industrial and newly industrial countries (Anderson (1998), Cragg and
Eppelbaum (1996), Kahn (1997), Krueger (1998), Robertson (1998)).

IIL 2 A Model with Interindustry Wage Premiums

The existence of intraindustry wage premiums remains a puzzle for labor economists.
Wage premiums may be attributable to the fact that the industry of affiliation is important per se,
as in the case of compensating differentials, or it may be that industry affiliation is systematically
correlated with unobserved worker attributes (as would result from a worker sorting process based
on unobserved ability),?’ or both. We take a broad version of the former approach, treating
industry premiums as compensation for particular industry characteristics.

We model the labor market in a partial equilibrium context, incorporating the pattern of
specialization used in the general-equilibrium model above. Each firm takes the outside wage as
given, but pays a premium to compensate workers for loyalty, firm-specific skill acquisition, or
for the disutility from higher effort, longer work weeks, unpleasant or risky working conditions,

etc., associated with employment in the industry. Firms are assumed to face two distinct labor

24 For an expression of this concern, see, for example, Borjas and Ramey (1995).

25 For a more thorough discussion of the possible sources of wage premiums, see Gibbons
and Katz (1992).
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markets, one for unskilled workers and another for skilled workers, and may pay a different
premium above the outside wage to each type of worker. We assume that the (dis)utility arising
from employment in the industry varies within the population and that workers in each labor
market can be arrayed from those who experience low to those who experience high (dis)utility
from working in a given industry. Based on these supply conditions, a firm in a particular
industry faces an upward sloping supply curve for labor of either type.

We assume that the demand curve for each type of labor for a given industry is downward
sloping. We conceive changes in the volume of trade as shocks to the demand for labor. Changes
in the volume of trade arise outside the industry from fundamental shocks such as endowment
changes in the South or in other Northern partners, or in the global demand for industry output, as
described above.?®

The pattern of specialization in our general-equilibrium model provides grounds for
reasoning differently about volume-of-trade shocks for Northern and Southern trading partners.
Northern countries form an integrated market equilibrium in which relative wages and returns to
skill are everywhere comparable, whereas Southern factor returns differ from those in the North.?’
Trade among Northern countries involves significant “horizontal” two-way trade in intermediate

goods; North-South trade involves “vertical” trade of skill-intensive intermediates for labor-

260nce again a more direct approach would measure the true underlying shocks to
endowments, demand parameters, etc., rather than the admittedly endogenous trade volumes.
The further assumption we are making is that volume of trade shocks are uncorrelated with
shocks to industry labor supply curves.

YEven interindustry wage differentials are similar in rank ordering, though less similar in
size, among industrialized countries (Kahn (1997)).
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intensive finished manufactures.

Trade between Northern partners involves the two-way exchange of skill-intensive inputs
as well as trade in products of different skill intensity. We thus conceive an increase in imports in
the same industrial classification from industrial countries as a negative shock to the demand for
skilled labor.2® Northern imports are substitutes for skill-intensive inputs or processes, reducing
the demand for skills in the domestic industry. This shift in the demand curve for skilled labor
moves the industry down the labor supply curve, reducing the premium paid to skilled workers. If
the size of the industry is held fixed (that is, controlling for the value of industry shipments), the
composition of domestic production shifts away from skill-intensive activities toward labor-
intensive activities. Thus, when shipments are held constant, an increase in Northern imports
should be associated with an increase in the premium paid to pure labor in the industry. The
increased premium is necessary to draw additional workers (who have a higher (dis)utility from
industry characteristics) into the industry.

Conversely, industry exports to Northern partners are assumed to correspond to increased
demand for skilled workers and lower demand for unskilled workers, again holding shipments
fixed. Thus, a larger volume of exports to I-country partners should be associated with a higher
premium for skilled workers and a lower premium for labor.

By contrast, exports and imports from Southern newly-industrial countries reflect vertical-
chain trade based on differences in factor proportions, and reflected in North-South factor price

differences. Imports from Southern partners are assumed to substitute for labor-intensive

%For example, one Northern country’s increased Northern imports would be the expected
consequence of human-capital growth in the other Northern country.
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activities within the industry, such as assembly. Consequently, we view an increase in Southern
imports as a negative shock to the demand for unskilled labor. Given an upward sloping supply
of labor to the industry, this shock should result in a reduced premium for unskilled workers.
Holding industry shipments constant, increased Southern imports imply a shift within the
domestic industry toward skill-intensive activities. Thus, we expect increases in N-country
imports to be associated with a higher premium for skilled workers.

Exports to Southern partners are expected to raise the relative demand for skilled workers,
just as Southern imports do. An increase in exports to newly-industrial partners is likely to be
based on comparative advantage and, thus, to raise the relative demand for high-skilled
intermediate inputs or processes within the industry. Using this reasoning, we expect an increase
in N-country exports, as well as N-country imports, to be associated with a lower premium for
labor and a higher premium for skilled workers. We note again the asymmetry between our
treatment of I-country and N-country trade.

In the next section, we use this framework to develop a method for estimating the
correlation between premiums for skilled and unskilled workers and trade flows distinguished by

trading partner aggregates.

IV. Estimating the Correlation Between Wage Premiums, Skill Premiums, and Trade Flows
To estimate the correlation between wage premiums, skill premiums, and trade flows, we
use two approaches. The first approach modifies a standard two-step procedure for estimating
industry wage premiums and their correlation with trade flows, by distilling a pure wage premium
and a separate industry-specific premium to skill. The second approach estimates the wage and
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skill premiums and their relationship to trade flows in a one-step procedure. We are able to
account for individual fixed effects in this second approach, thereby controlling in some measure
for the way that industry premiums may reflect industry selection by heterogeneous workers who
sort themselves according to unmeasured characteristics. In both approaches we associate skill
with years of formal education.
IV.1 Cross-Sectional Estimation

To estimate the premium paid to unskilled and skilled workers, we modify an approach
used by Dickens and Katz (1987), Dickens and Lang (1988), Katz and Summers (1989b), Gaston
and Trefler (1994), and Richardson and Khripounova (1997) to estimate interindustry wage
premiums and their correlations with trade flows. In the first stage of this procedure, industry
wage premiums are estimated. Our modification of the procedure is to simultaneously estimate a
an industry premium to pure labor and an industry-specific return to education (skill).

Let i=1,2,..., J; index workers in industry j. Let In (w; ) be the natural logarithim of the
hourly wage of individual / in industry j, X, be a vector of individual characteristics that affect
wages, and S;; the years of schooling of individual i in industry j. In the “first stage” of our

procedure, we estimate the following set of equations for each year in the sample period:

ln(wu) = Xij BX + D‘_ij + DUSU_wS tE, i= 1,...,1}_, j=1u,J )

where D, is a dummy for industry j, By,w, ,and wg" are vectors of estimated coefficients and g;
is an error term assumed to be independent and identically distributed. We interpret w, " as the

premium to pure labor in industry j, and wq" as the premium to skill (education) in industry /.
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Because our data include 20 industries?® and 12 sample years, we estimate 240 premiums to labor
and 240 premiums to skill.

We use these sets of estimated premiums as dependent variables in a “second-stage”
regression, designed to estimate the relationship between unskilled and skilled premiums and
industry-specific trade flows. Let Z, be a vector of industry characteristics other than trade and 7;

be a vector of measures of trade flows. The second-stage regressions take the form:

t
—
-
-

Yo~ th[, * TthL * By J =L J,t 3)

I
—
~3

w =ZﬂpS+TﬂBS+vﬂ, j=1,.,J,¢t

where p, and v, are random error terms. As discussed by Dickens and Katz (1987) and Borjas
(1987), the dependent variables in the “second stage” regressions are themselves estimated
regression coefficients. Hence, the disturbances in these regressions are heteroscedastic. Because
the exact form of the heteroscedasticity in these regressions is not known, we use White’s (1980)
method to estimate robust standard errors for the “second stage” coefficients.*

To control for economy-wide changes in the return to labor and skills, and general-
equilibrium factor return changes due to product price changes, we include year dummies and
industry producer price indices among the elements of Z,. The elements of the estimated

coefficient vectors P, and By indicate the relationship between our measures of trade and the

2YNon-manufacturing is the “base industry” against which the 20 premiums are measured.

30 Borjas (1987) provides a convenient description of the generalized least squares
procedure that may be used to correct for heteroscedasticity arising from the two-stage
procedure. We use White’s method to account for this and other possible sources of
heteroscedasticity.
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premium paid to labor and skill, respectively. We estimate this relationship for several trade
measures. One is trade intensity: industry imports and exports, expressed as a share of industry
shipments. A second disaggregates by partner, distinguishing industry imports and exports with
each of the three groups, industrial, newly industrial and primary-producer countries, also
expressed as a share of industry shipments. A third measure employs Grubel-Lloyd indices of the
extent of two-way intraindustry trade in the industry, and a fourth measure defines Grubel-Lloyd
indices for each of the three partner groups.’!
IV.2 Fixed-Effect Estimation

In the second approach, we estimate the correlations between trade flows and the skill
differential taking advantage of the panel nature of our individual data, and controlling to some
degree for worker heterogeneity. We regress the log of hourly earnings on years of education and
other individual controls, interpreting the industry-specific intercepts as the return to pure labor
and the industry-specific coefficients on educational attainment as the premium to skill. We look
for correlations between these premiums and trade measures by adding two sets of trade variables

to the standard wage equation: 7}, and 7} interacted with S. In symbols:

*

* * =
= + + + + +
ln(wijt) Xijr B X Dijr W Dijl Silj ws Tijr B L Tijl Suj Bs nn ’

4
i= 1Dy j=leod, 121,07, @)

where all variables are defined as above and 1), is an error term assumed to be independent and

3'In early drafts of this paper, we also disaggregated by the goods types described in the
Data section II -- producer durables (capital goods), producer non-durables (intermediates), and
consumer goods. These breakdowns generated mostly insignificant coefficients, unlike the
disggregation by trading partner group.
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identically distributed. We interpret w, " as the average premium to pure labor in industry j, and
ws" as the average premium to skill (education) in industry j paid during the whole sample period.
The interaction terms B°, and B’ indicate the correlation of these premiums with trade measures.*
The trade measures we use are the same set we use in the two-stage procedure: imports and
exports, expressed as a share of industry shipments, in the aggregate and by trading partner group.
We also use the aggregate and partner-specific Grubel-Lloyd intraindustry trade indices. As
above, we control for time-dependent changes in relative prices, which themselves may be
correlated with trade volumes in general equilibrium (including as controls an industry-specific
price index, PPI,, and the interaction of this variable with education) and for trends in the return
to labor and human capital that affect the economy as a whole but are not related to trade patterns
in particular industries (including dummy variables for year, Y,, both directly and interacted with
education).

In this approach, wages could clearly be affected by unobserved characteristics of each
individual. These individual effects could be random or fixed. If they are random, OLS
estimation of (4) will understate the standard errors, perhaps substantially. If they are fixed and
correlated with the trade variables, then our estimated coefficients for these variables are subject
to omitted variable bias. For example, individuals with high motivation or high-quality schooling

might be the first ones attracted to (or recruited by) industries with strong export growth. We

follow the standard approach to this issue. We estimate both a random- and a fixed-effects model

3ncluding industry dummy variables reduces the extent of problems caused by
correlation across errors from individual in the same industry, but it also causes collinearity with
the trade volume measures making estimation of these effects difficult.
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and then use a Hausman test to determine which one applies.*® The test results always support the
use of a fixed-effect specification, which are the basis of the results presented below.

The use of a fixed-effects model is not without cost. This model effectively eliminates
variation in initial education across individuals, and may therefore make it difficult to estimate B
with precision. However, fixed effects do not eliminate all variation in the interaction between
individual education and the trade measures, which is the variation needed to estimate Bs. Some
variation remains both because individuals obtain more education and because trade flows change

over time.**

V. Data and Base Regressions

Our data on individuals and their personal and employment characterisitics were drawn
from the Panel Study on Income Dynamics (PSID). We selected the PSID because itisa
longitudinal panel, permitting us in our second approach to control for individual fixed effects
when we estimate the return to skill (measured as years of formal education).”

To rule out people with long-term employment problems, we include those individuals in

the data set only for years in which they had earnings and that were preceded or followed by

BTo be specific, we use the “xthaus” procedure in Stata (StataCorp, 1995). In our case,
this procedure uses the Baltagi (1985) generalization of the Hausman test for an unbalanced

panel.

34The years-of-education variable in the PSID has some implausible entries. We
developed an error-correction procedure designed primarily to eliminate cases in which an
individual’s education declined over time.

35 As shown by Haisken-DeNew and Schmidt (1998), about half of the cross-sectional
variation in wages can be accounted for by individual effects.
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another sample year in which they had earnings. Following standard practice with the PSID (see,
for example, Abraham and Farber (1987)), we also restrict our sample to individuals between 18
and 60 years old who are not retired, permanently disabled, self employed, employed by the
government, or a resident of Alaska, Hawaii, or Washington, DC. The sample includes workers
from all industries, including those employed outside the manufacturing sector. We begin with
information on 6606 individuals. After deleting years with no earnings or missing information for
job tenure or education, we are left with 6,477 individuals and 41,834 observations for these
individuals. Following standard practice with the PSID, our dependent variable is the log of
average hourly earnings, defined as total earned income during the previous year divided by total
hours worked during the previous year, divided by the GNP implicit price deflator for
consumption. Table 1 describes our individual control variables. Table 2 reports typical cross-
sectional estimates of coefficients for the control variables used in equation (2), almost all
significant and of familiar size from studies of this sort.

The control variables listed in Table 1, along with year dummies, were used to estimate a
base version of equation (4) that omits measures of trade. Figure 3 displays these fixed-effects
estimates of the industry-specific skill premiums attached to different amounts of education. The
skill premium declines in most industries as the years of formal schooling of the employee
increases. This declining premium could reflect a variety of factors, including lower industry-
specific (dis)utility experienced by more highly skilled workers, greater locational mobility of

more highly educated workers, or greater intersectoral mobility of educated workers.*

360nly three industries have rising premiums -- petroleum, primary metals, and stone --
while one industry -- tobacco-- has a profile that is essentially flat.
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Together, these profiles suggest that an important piece of an explanation of industry wage
premiums is differing labor market conditions for skilled and unskilled workers. In several
industries there is no premium for workers with some education beyond high school and in most
industries there is no premium for workers with a college degree. The existence of industry wage
premiums, therefore, may be less a phenomenon of particular industry structure and more a
reflection of the local, industry-specific nature of the labor market facing the less skilled.

VI. Results

Our particular interest is how these wage and skill premiums correlate with measures of
trade, both as an aggregate, and disaggregated by type of trading partner.
VI. 1 Two-Stage Regression Results

In the first-stage of our cross-section approach, we estimate labor and skill premiums for
each industry in each sample year. Table 3 records results of second-stage regressions in which
the estimated premiums from the first stage are regressed on import penetration rates and export
intensity rates,’” controlling for overall industry shipments,*® and on our measures of intraindustry
trade.

Most of the extant literature assumes that skilled and unskilled workers in an industry

experience the same industry wage premiums. So for comparison purposes, we estimated

The import penetration rate and export intensity rates are defined, respectively, as the
ratio of imports and exports to shipments.

38The second-stage regressions also contain year dummies, producer-price indexes, and
shipments, as outlined above. The year dummies, though largely insignificant, tend to peak in
size in the mid-1980s. The pattern of results is similar whether unweighted or employment-
weighted least squares is used. Table 3 reports only the results from unweighted least squares.
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standard premiums (that is, premiums estimated without industry-schooling interactions), and
related them to our measures of trade. Results appear in the first column of Table 3. The upper
left results (“total trade”) replicate the qualitative results other researchers have found (e.g. Gaston
and Trefler, 1994), although the magnitudes are smaller.*® One interpretation of these results is
that the reward to industry-specific experience is larger in industries (and years) where
comparative advantage is more relevant (because natural and policy barriers to trade are low) and
more pronounced.

Sub-dividing the influences by trading partner indicates important differences. First,
looking at the left-column results by country type, we find that the familiar aggregate coefficients
are driven almost entirely by trade with newly industrial countries. In fact, imports from
traditional industrial trading partners are positively correlated with U.S. wage premiums (and
exports negatively, though insignificantly correlated.)®® Second, the coefficients for trade with

newly industrial countries suggest large effects. Comparable workers in two similar industries

3The year dummies bleed away the size of these coefficients. Comparable workers in
two similar industries or years that differ only in import penetration, with one import penetration
rate being 5 percent higher than the other, have wage premiums are smaller by roughly 0.1
percent. Comparable workers in two similar industries or years that differ only in export
intensity, with one export intensity rate being 5 percent higher than the other, have wage
premiums that are larger by a little more than 0.3 percent. Comparable workers in two similar
industries or years hat differ in both import and export intensity, with one industry’s rates being 5
percent higher than the rates of the other, have wage premiums that differ by somewhat more
than 0.2 percent, with the more “globally engaged” industry having the larger wage premiums.
Richardson and Khripounova (1997) show that these cross-industry patterns also characterize
socioeconomic sub-samples of manufacturing workers. Thus, for example, industries with
higher export intensity, lower import penetration, and greater trade “engagement’” have larger
wage premiums, ceteris paribus, for both women and men, and for ethnic minority and majority.

“We do not discuss the panels for trade with primary-producing (P) countries, where
trade is low and coefficients are uniformly insignificant.
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that differ only in export intensity with newly industrial countries by 5 percent would have wage
premiums that differ by as much as 1.2 percent.

Distinguishing skilled workers from those less-skilled provides some insight into these
results. The right column results, under the heading “Distributional IIWD,” suggest that trade has
opposing effects on the return to pure labor and the return to skill. While increased trade (larger
import and export shares of shipments)is associated with a higher return to skill, it is associated
with a lower return to pure labor, as seen by the signs and magnitudes of the estimated
coefficients. Shifting down those same right columns, it can be seen that skilled workers are the
ones who enjoy strongly positive wage premiums in industries or years with high export intensity
and low import penetration, whether traditional or newly industrial partners are concerned. By
contrast, the industry wage premiums earned by less-skilled workers are insignificantly related to
trade with newly industrial countries, and oppositely related to trade with traditional industrial
partners -- higher where import penetration ratios are higher, lower where export intensity is
higher. These results are consistent with a model in which import surges displace high-skill
workers in home intermediates and increase the demand for lower-skill workers; export surges of
intermediates to fellow Northern countries require more high-skill workers and reduce demand for
the less skilled.' These results suggest broadly that distributional conflict is more likely from
trade with newly industrial countries than with traditional partners, as popular debate often

assumes.

41Seven of the eight estimated coefficients have coefficients with the signs predicted by
the partial equilibrium model of compensating differentials presented above. Only the
correlation of N-country imports and the skill premium has an unexpected sign.
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The results for the Grubel-Lloyd indices of intraindustry trade** maintain the conclusion
that trade with traditional and newly industrial countries has differently signed strong impacts on
wage premiums. But they do not suggest any significant distributional conflict. The aggregate
GLI is significantly, positively correlated with the standard premium measure (undifferentiated by
skill) in the first column, third panel, due largely to trade with the newly-industrial countries. The
correlation with newly industrial partner trade overwhelms the tendency for higher intraindustry
trade with industrial partners to be negatively associated with the standard wage premium (first
column, fourth panel). However, the distributional effects in the “Labor Premium” and
“Education Premium” columns are all insignificant.®?

V1.2 Single-Stage Fixed-Effects Regression Results

In the single-stage approach, we estimate labor and skill premiums and their relation to our

trade measures across all years, controlling for the appearance of the same worker multiple times

in our sample.** We regress log real wages on the individual control variables listed in Table 2,

42Quch indices cannot be meaningfully included in the same regression with export
intensity and import penetration ratios; the respective measures are non-linear transformations of
the others. One cannot meaningfully hold two constant and let the third vary.

“Unreported regressions that distinguish the wage effect of trade by industry indicate that
the significant P-country distributional results reflect conditions in the food sector alone. Greater
intra-industry in that sector trade is correlated with lower premiums for skilled workers and
higher premiums for less-skilled workers.

“Incorporating individual fixed effects eliminates much of the variation in education,
forcing identification of the education-industry interactions through those individuals who
change industry or acquire more education during the period. (As noted above, the education-
trade interactions, which are our focus here, are also identified through changes over time in
trade flows.) Some of the “industry switchers” in the PSID sample may be individuals whose
industry is misidentified in one or more sample years; research on this same mis-identification in
the Current Population Surveys by Rothgeb and Cohany (1992) shows that many, not only a few,
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industry dummy variables, industry-education interactions, industry shipments, an industry
producer price index, and various trade measures. We interpret the sign of the coefficient on a
trade measure as the sign of the correlation between that flow and the return to pure labor (given
by the industry-specific intercepts). Similarly, we interpret the sign of the coefficient on the
interaction between education and a trade measure as the sign of the correlation between that flow
and the return to skill.

Table 4 records results for the one-stage estimates that account for individual fixed effects.
In the first two columns, we report results without the inclusion of year dummies, while we report
results including year dummies in the last two columns. The year dummies are entered to account
for economy-wide, rather than industry-specific, trends. The inclusion of the year dummies
absorbs most of the temporal variation in the trade measures, however, reducing their magnitude
and generally eliminating their significance.

The second horizontal panel estimates the correlation between total import penetration,
total export intensity and the returns to pure labor and to skill. The sign pattern is reversed from
the pattern that appeared in the cross-section, two-stage results from Table 3, but none of the
estimated coefficients in Table 4 are significant. Taken by itself, this seems to suggest that the
distributional conflict described in the previous results is accounted for by sorting of workers with
unmeasured productivity (whatever their measured skills) into industries with strong comparative
advantage (high exports, low imports).

But this conclusion would be premature. When trade is broken down by trading partner

industry switchers are misidentified. Reducing this source of error, however, is our use of broad
(two-digit) industry classifications.
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(third horizontal panel), the distributional conflict seen in the cross-section results reappears,
although not significantly in the right-column results with year dummies, which we discuss. As
found in the two-stage results, skilled workers in industries with high export intensity to newly
industrial countries enjoy higher-than-average wage premiums; unskilled workers in such
industries receive lower premiums. Moreover, in keeping with the predictions of our partial
equilibrium model, we find that skilled workers in industries with high import penetration from
newly industrial countries enjoy higher-than average premiums; unskilled workers receive lower
premiums. Conversely, and as predicted, high import penetration from these partners is
associated with larger premiums for unskilled workers and lower premiums for skilled workers.*

The results for the Grubel-Lloyd indices of intraindustry trade in the fourth and fifth
horizontal panel have a very similar interpretation. Industries with strong two-way trade links pay
significantly higher premiums to skilled workers, and lower premiums to unskilled workers. The
size of these effects is quite large. But it is precisely accounted for by two-way intraindustry trade
with newly industrial countries; other trading partners have insignificantly (though similarly

signed) coefficients.

VIIL. Conclusions
Distributional issues in the globalization debate are surging in importance. At the same

time that consensus has grown that global engagement has positive overall effects on average

4In trade with primary-product countries, skilled workers appear to “lose” from deeper
export intensity while unskilled workers “gain”. Unreported results suggest that this correlation
is driven by foods and beverages, and in any case P-country trade is much smaller than I- and N-
country trade.
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living standards and growth, suspicion has grown that the averages hide great unevenness, with
some identifiable groups even losing from global engagement. In the United States, the
suspicions seem greatest when trade-liberalizing initiatives are aimed at poorer, developing
countries, and are more subdued when perceived “peer” countries are involved. In other words,
the “distribution” of our trading partners may matter to the distribution of our gains from trade.

This paper has examined these distributional issues for American workers in the 1980s and
early 1990s. In general, we find that the suspicions are supported by evidence, once we control
for the usual correlates of wages (including unobserved worker characteristics). We find that
skilled (educated) American workers seem to have received higher rewards for their skill in
industries and years with high export dependence on newly industrial country markets, and even
when two-way, intraindustry trade with them is high (that is, both exports and imports). Workers
with little education seem correspondingly to have lower industry-specific wage premiums
(rewards for specific training or compensation for industry amenities or dis-amenities) in
industries and years where exports to newly industrial countries were large, or where intraindustry
trade with them was large. Trade with established industrial countries appears to have a different
relationship to wages and rewards to skills. Skilled workers in industries or years in which export
intensity was high and import penetration low received larger-than-average premiums.
Conversely, low export intensity and high import penetration with traditional partners is
associated with larger-than-average premiums for unskilled workers.

We interpret these results in the light of models that assume differences in the types of
trade that the United States conducts with traditional and newly industrial trading partners and
differences in the types of labor markets that less-skilled and more-skilled workers face. Our
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empirical results are largely consistent with variegated outsourcing -- “horizontal” intraindustry
trade in specialized, skill-intensive intermediate producer goods between highly integrated
industrial economies, but “vertical” intraindustry trade of those same intermediates for less-skill-
intensive assemblies and finished manufactures between industrial and newly industrial
economies that are not yet fully integrated. The results also support a view of labor markets that
is to some extent industry-specific, generating different industry-specific components to wages
and the return to education. The data show pronounced differences in the size of these industry
wage premiums across industries and between workers, and in turn, pronounced differences in the
way trade affects them. Industry wage premiums for less-educated workers are, in particular, far
larger than for more educated workers (for whom they are sometimes zero).

In sum, our results suggest that both what we trade and with whom we trade seem to
matter for U.S. wage inequality. The way in which what and whom matter, however, is complex,
and we do not claim to have provided more than a beginning interpretation. But we believe that
this paper suggests both interesting new answers and nuanced new questions for the debate about

trade and wages.
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Figure 2:

Grubel-Lloyd Indices for SIC Codes 20-24
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Figure 3: Industry Wage Premiums by Education Level
(Deviations from Employment-Weighted Average Log Real Wage)
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Table 1: Definitions of Control Variables and Summary Statistics

VARIABLE DEFINITION MEAN (STD. DEV.))
Food Individual is employed in SIC 20 0.015 (0.120)
Tobacco Individual is employed in SIC 21 0.001 (0.034)
Textile Individual is employed in SIC 22 0.004 (0.060)
Apparel Individual is employed in SIC 23 0.010 (0.101)
Lumber Individual is employed in SIC 24 0.009 (0.094)
Furniture Individual is employed in SIC 25 0.005 (0.073)
Paper Individual is employed in SIC 26 0.005 (0.069)
Printing Individual is employed in SIC 27 0.016 (0.126)
Chemical Individual is employed in SIC 28 0.012 (0.111)
Petroleum Individual is employed in SIC 29 0.002 (0.039)
Rubber Individual is employed in SIC 30 0.006 (0.080)
Leather Individual is employed in SIC 31 0.008 (0.088)
Stone Individual is employed in SIC 32 0.005 (0.069)
Primary Metals Individual is employed in SIC 33 0.005 (0.071)
Fab. Metals Individual is employed in SIC 34 0.012 (0.110)
Machinery Individual is employed in SIC 35 0.029 (0.168)
Electronics Individual is employed in SIC 36 0.021 (0.144)
Transport Equip. Individual is employed in SIC 37 0.028 (0.165)
Instruments Individual is employed in SIC 38 0.005 (0.067)
Other Manuf. Individual is employed in SIC 39 0.005 (0.069)
Age Individual’s Age 36.362 (10.198)
Age-squared Age*Age 1426.158 (804.774)
Tenure Length of present employment, in months 77.713 (88.643)
Tenure-squared Tenure*Tenure 13896.82 (28390.44)
Education Highest grade completed up to that year 13.226 (2.283)
Black Head of household is black 0.074 (0.261)
American Indian Head of household is American Indian 0.016 (0.126)
North Central Individual lives in the north central region 0.290 (0.454)
South Individual lives in the southern region 0.326 (0.469)
West Individual lives in the western region 0.175 (0.380)
Work Limitation Individual has a work-limiting disability 0.040 (0.196)
Gender Individual is female 0.489 (0.500)
Union Individual is a member of a union 0.153 (0.360)
Number of Children Number of children under age 18 in household 1.070 (1.153)
Married Individual is married 0.809 (0.393)
Head of HH Individual is a PSID household head 0.622 (0.485)
MSA Residence The nearest city has more than 50,000 people 0.532 (0.499)
Local Unemployment Rate | County unemployment rate 6.468 (2.850)
Ship Total shipments, by industry and year (§ millions) [ 35418.99 (84787.78)
PPI Producer Price Index, by industry and year 21.484 (42.908)
ED*PPI Education*PPI 272,718 (556.712)

Note: Means and standard deviations are for pooled regression sample used in fixed effects estimation (n=41 834).

Ship and PPI are set equal to zero for non-manufacturing industries.




Table 2: Typical Cross-Section Regression Results for Control Variables

1982 1992
Coefficient Standard Error Coefficient Standard Error

Age 0.056** 0.007 0.042** 0.008
Age-squared -6.50e-04** 8.76e-05 -4.36e-04** 9.79¢-05
Tenure 0.003** 0.000 0.004** 0.000
Tenure-squared -5.63e-06** 8.42e-07 -6.64e-06** 9.42e-07
Education 0.081** 0.005 0.116** 0.005
Black -0.169** 0.033 -0.170** 0.038
American Indian -0.076 0.057 0.037 0.080
North Central -0.026 0.025 -0.186** 0.027
South -0.007 0.026 -0.148** 0.027
West 0.039 0.028 -0.099** 0.030
Work Limitation -0.112** 0.047 -0.137** 0.046
Gender -0.197** 0.039 -0.146** 0.042
Union 0.205** 0.025 0.123** 0.029
Number of Children -0.024** 0.009 -0.023** 0.009
Married 0.169** 0.034 0.159** 0.035
Head of HH 0.218** 0.044 0.185** 0.046
MSA Residence 0.139** 0.019 0.126** 0.019
Local Unemployment Rate -0.002 0.002 -0.005 0.004
Number of Observations 3506 4310
R-squared 0.42 0.37
F(45, 4251) 43.7200 42.4400
Prob. Value (F test) 0.0000 0.0000

*Statistically significant at the 0.10 level.
**Statistically significant at the 0.05 level.

Note: Dependent variable is log of hourly wage. Regressions also contain industry dummies and education-industry
interactions.




—

Table 3: Selected Coefficients (Standard Errors) from Pooled Regressions of
Differentials on Various Trade Measures

Standard IIWD

Distributional [IWD

Labor Premium

Skill Premium

Total Imports

2.43e-04 (4.79e-05)**

R-squared = 0.48
F(16,224)=20.17

7.90e-05 (1.72e-04)

R-squared = 0.14
F(l6,224)=3.08

-2.37¢-05 (1.35e-05)*

R-squared = 0.13
F(l6,224)=2.67

R-squared = 0.55 R-squared = 0.17 R-squared =0.16
F(20,220) =28.99 F(20,220)=4.52 F(20,220)=3.00

Overall GLI 1.21e-01 (3.34e-02)** 1.83e-01 (1.71e-01) -4.31e-03 (1.37e-02)
R-squared = 0.43 R-squared = 0.11 R-squared = 0.08
F(15,225)=17.36 F(15,225)=3.03 F(15,225)=1.73

I Country GLI -9.35e-02 (3.55e-02)** -1.12e-01 (1.84¢-01) 6.17e-04 (1.39¢-02)

N Country GLI 1.73e-01 (4.16e-02)** 2.62¢-01 (1.67e-01) -7.41e-03 (1.35e-02)

P Country GLI -1.78e-02 (3.04e-02) 2.51e-01 (1.30e-01)* -2.11e-02 (9.93e-03)**
R-squared = 0.45 R-squared =0.13 R-squared = 0.10
F(17,223) = 14.44 F(17,223)=2.56 F(17,223)=1.63

*Statistically significant at the 0.10 level.
**Sratistically significant at the 0.05 level.

Note: Dependent variable is the estimated coefficient on industry dummy variables (labor premium) or their
interaction with education (skill premium) from cross-section wage regressions, pooled across all years.
Regressions also contain year dummies, PPI, and Ship. Standard errors calculated using White's (1980)

method.




Table 4: Selected Coefficients (Standard Errors) from Fixed-Effect Regressions of
Real Log Wage on Various Trade Measures

No Year

Dummies

With Year Dummies and
Year-Education Interactions

Labor Premium

Skili Premium

Labor Premium

Skill Premium

-1.40e-02
(2.62e-03)**

1.05e-03
(7 0le-04)**

4.67e-04
(2.85¢-03)

-3.78e-05

Total Industry -4.65e-04 4.26e-05 -2.69e-04 2.00e-05
dmports e 3:73204) L (223€05) L G84e04) 302609
Total Industry 3.53e-04 -4.29e-05 9.93e-04 -7.52e-05
EXPOMS e S8 21E00) L 06:32609) L (821e04) 83300
PPI -1.32¢-02 1.00e-03 -3.28e-04 2.60e-05
.................................................. 30te03)y 1 @31e0dpt 4 G18e03) ... (2430
SSSSOUOU WSRO o s A2 1:) Jouk- 2313 SOOI NSO F(6476,35273) = 8.183 ...
I Country Imports 7.56e-04 -2.68e-05 2.42e-03 -1.48e-04
eseesnermenszsmnssssrser s S22 03) L LL1Se0) L (14e03) (LT
I Country Exports 1.23e-03 -7.91e-05 5.42e-04 -6.45e-05
evvesserrmnenssepoesssnsorso e AL 88E03) )L (1A0e04) L (190e203) L AT 0d)
N Country Imports 1.13e-03 -7.10e-05 -1.02e-04 2.01e-07
evvvesserrsssersssrsnersoesoc e (1116203} H (8.01e-05) ] (L12e03) 1 (8.69e:05)
N Country Exports -1.03e-02 7.36e-04 -5.36e-03 4.61e-04
................................................. (4.24e-03)** | (3:28e-04)F .. (428e03) 4 (3le0d)
P Country Impeorts -7.89¢-04 5.93e-07 3.45e-04 -7.60e-05
ervvsreresneeenessesneeresere e A1 92€203) L (133€04) 4 (92603) (1.54e04) .
P Country Exports 2.26e-02 -1.83e-03 2.00e-02 -1.57e-03
................................................. (3:54e-03)7% |.....(430e047F . (363:0307Y ). 83700
PPI] -9.18e-03 7.30e-04 2.00e-03 -1.19e-04
(3:19e:03)** (2:45e-04"" (3:32¢-03) e $2:32€204)

Overall GLI -8.79¢-01 6.19e-02 6.02e.01 4.18e-02
................................................ (23de-01)>*  t (L8de-02y** | (236e-01** 1 . (L8de-02)**
PPI {38602 9.67e-04 1.03e-03 ~7.886-05
................................................ (2.62¢-03)* | ..(203e-04)** | ...(287e-03) 1. ...(220e04) .
e H(64T76,35297) =8 117 | F(6476,35275)=8.184
1 Country GLI 461e-01 2.00e-02 -3.43e-01 1.32e-02
3:05e-01) (2:46e-02) e Gelle01) L (2:50e02)
-1.69¢-01 1.71e-02
o 202e01) f(1.59e-02)
4.47e-02 -3.37e-03
e 202e-08) | (1.60e-02)
{.25¢-03 -8.056-05
e (2.93e-03) | (2:24e-04)
F(6476 8.185

*Statistically significant at the 0.10 level.
**Statistically significant at the 0.05 level.

Note: Dependent variable is log of real hourly wage. Regressions also include the individual control variables listed
in Table 2, industry dummies, industry- education interactions and Ship. Estimated with individual fixed

effects. 41834 observations, 6477 individuals.



Data Appendix

Trade Data: Product Aggregation, Concordance, Assignment.

Trade data is a reaggregation from the Statistics Canada compilation of United Nations

bilateral trade by commodity, Standard International Trade Classification, Revision 3.1 As

described in the text, data were first aggregated across products and then across trading partners.

The product aggregation constructed three broad types of goods: intermediate inputs (raw

materials, primary products, and producer non-durables), capital-goods inputs (producer

durables), and consumer goods, as follows. The three types were allocated to the 20 2-digit

manufacturing sectors in the Standard Industrial classification either according to end-use (raw

materials and primary products), or according to the corresponding manufacturing sector

(producer nondurables and durables).

Intermediate inputs (raw materials, primary products, and producer non-durables):

SIC Sector to which allocated: SITC Categories:

20

21
22

23
24
26
28
29
30
31
32

Oxxx minus (01xx+02xx+03xx+05xx+09xx)
22xx

4xxX

121x

26xx

65xx minus (652x+653x+654x+655x)
652x+653x+654x+655x

24xx+ 63xx

25xx+64xx

Sxxx

Ixxx

23xx+62xx

21xx+61xx

66xx

‘Omitted SITC categories included 27xx, 29xx, and 9xxx, mostly miscellaneous products.



33
34

capital-goods inputs (producer durables):

SIC Sector to which allocated:

25
34
35
36
37
38

consumer goods
SIC Sector to which allocated:
20

21
23
31
35
36
37
38
39

28xx+6Txx+68xx
69xx

SITC Categories:

82xx

B1xx
TIxx+72xx+73xx+74xx+(0.5)75x%*
764x+(77xx minus 775x)
7621+782x+783x+784x+786x+79xx
87xx-+(88xx minus 885x)

SITC Categories:

01xx+02xx+03xx+05xx+09xx
11xx

122x

84xx

83xx+8510

(0.5)75xx?

76xx minus 7621 minus 764x
7810+785x

885x

89xx

Trade Data: Trading-Partner Aggregation.

Aggregation across trading partners created three groups: traditional industrial trading

partners (the I group), newly industrial trading partners (the N group), and primary-product

producers (the P group). The groups are detailed in Table A.1 and were based loosely on per-

capita income and judgment about product mix.

2Computers and office machines (SITC 75xx) were divided equally between producer

goods and consumer goods.



1 Countries (Traditional Industrial)

Table A.1: Country Categories

AUSTRALIA CANADA FRANCE ITALY NEW ZEALAND SWEDEN
AUSTRIA DENMARK GERMANY JAPAN NORWAY SWITZERLAND
BELGIUM-LUX. FINLAND IRELAND NETHERLANDS SPAIN UK

N Countries (Newly Industrial)

ARGENTINA CZECHOSLOVAKIA HUNGARY KOREA RP PORTUGAL TAIWAN
BRAZIL GREECE ISRAEL MALAYSIA SINGAPORE URUGUAY
CHILE HONG KONG KOREA D PRP MEXICO SOUTH AFRICA

P Countries (Primary Producers)

AFGHANISTAN CHAD GUINEA MALI QATAR YEMEN
ALBANIA CHINA GUINEA-BISSAU MALTA ROMANIA ZAIRE
ALGERIA COLOMBIA GUYANA MAURITANIA RWANDA ZAMBIA
ANGOLA COMOROS HAITI MAURITIUS SAUDI ARABIA ZIMBABWE
BAHAMAS CONGO HONDURAS MONGOLIA SENEGAL

BAHRAIN COSTA RICA INDIA MOROCCO * SIERRA LEONE

BANGLADESH COTE D'IVOIRE INDONESIA MOZAMBIQUE SOMALIA

BARBADQS CYPRUS IRAN MYANMAR SRI1 LANKA

BELIZE DOMINICAN RP IRAQ NEPAL SUDAN

BENIN ECUADOR JAMAICA NICARAGUA SURINAME

BERMUDA EGYPT JORDAN NIGER THAILAND

BHUTAN EL SALVADOR KRENYA NIGERIA TOGO

BOLIVIA ETHIOPIA KOREA DPRP OMAN TRINIDAD TBG

BRUNEI F1)1 KUWAIT PAKISTAN TUNISIA

BULGARIA FM USSR LAOS P.DEM.R PANAMA TURKEY

BURKINA FASO FM YUGOSLAVIA LEBANON PAPUA N.GUINEA UGANDA

BURUNDI GABON LIBERIA PARAGUAY UNTD ARAB EM

CAMBCDIA GAMBIA MADAGASCAR PERU UNTD RP TANZANIA

CAMEROON GHANA MALAW] PHILIPPINES VENEZUELA

CENTRAL AFR. REP GUATEMALA MALDIVES POLAND VIETNAM



