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Abstract

In this paper | introduce a new concept of a global sourcing economy and then
investigate the effects of global sourcing on relative wages in a general
equilibrium model. From the model | derive the theoretical relative wage
equations that show different predictions compared with the existing outsourcing
literature. Global sourcing has a negative association with the relative wage of skilled
labor to less skilled labor within tradable industry, while it is positively associated
with the relative wage of skilled labor to less skilled labor within non-tradable
industry. This result is contrasted with the notion that outsourcing is positively
correlated with the relative demand for skilled labor. Another finding is that the size
of the share of mobile labor used to produce non-traded goods plays a key role
in deciding the magnitude of global sourcing effect on the wage inequality within non-
tradable industry and hence the overall wage inequality.
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|. Introduction

Asthe competitive pressures of the global economy increase through the 1990s,
an increasing number of firms are combining domestic and international sourcing
to win in global markets. Bozarth et al. (1998) define this practice as global
sourcing. Thus, a globa sourcing economy is emerging as a new concept in
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contrast to the traditional concept of a small open economy versus a large open
economy. With greater globa sourcing, supply chain linkages between firms
become more geographically dispersed. This change has affected the structure of
demand for labor, because global sourcing not only shifts labor demand across
industries, but aso does it within industries. It implies important distributional
conseguences, though there is little research examining the link between global
sourcing and relative wages. However, to explain the wage divergence between
more-skilled workers and less-skilled workers in the advanced economies, a few
papers use outsourcing concept.

Feenstra and Hanson (1996, 1999) explore whether outsourcing has contributed
to an increase in relative demand for skilled labor. They measure outsourcing as
the share of imported intermediate inputs in the total purchase of non-energy
materials, and use the non-production-workers share of the industry wage bill to
measure the relative demand for skilled labor. Feenstra and Hanson (1996)
conclude from their regressions that outsourcing can account for 30.9-51.3 percent
of the increase in the non-production wage share occurring in the 1980s. However,
Slaughter and Swagel (1997) interpret that Feenstra and Hanson (1996) use the
share of inputs to production estimated to come from abroad as the extent of
outsourcing production activity to low-wage countries by proxy and argue they do
not distinguish the imported intermediate goods as coming from either developing
or advanced economies.

On the other hand, as multinational firms have established and/or expanded
oversess afiliates, Krugman (1995) explainsthistrend by saying that it has proved
possible to find expanded niches for labor intensive production by dlicing up the
production of goods traditionally viewed as skill-, capital-, or technology-intensive
and putting the labor-intensive dlices in low-wage locations. Slaughter (1995)
shows that the outsourcing of production can generate the within-industry demand
shiftstowards skilled labor. He does not consider the “Nike” model of arms-length
outsourcing where products are assembled by independent contractors rather than
by Nike affiliates, but defines outsourcing to include only intra-firm activity of
multinationals and their direct affiliates. He aso estimates the factor price
elagticity of demand between parent and affiliate labor to test whether these firms
substitute heavily between labors in the two locations. The results indicate that
home and foreign labor are at best weak substitutes and in fact might be
complements. However, through the evidence from Mexicos maquiladoras,
Feenstra and Hanson (1997) contend that growth in foreign direct investment is
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positively correlated with the relative demand for skilled labor.

This research is very valuable, but it does not provide a theory of global
sourcing on intraindustry relative wage and interindustry relative wage in agenera
equilibrium framework. Also, the existing literatures in the area are focusing only
on the outsourcing activity of advanced economies motivated by low-wage
utilization, and hence they disregard the phenomenon that a growing number of
firms in domestically owned manufacturing base is combining domestic and
international parts.

Therefore, in this paper, | try to build a general equilibrium model that
synthesizes the link between global sourcing and relative wages. Global sourcing
is defined as net imports of intermediate goods relative to net exports of final
goods. Thus, global sourcing here is a more general concept than that of
outsourcing, not only because it does not have to distinguish the imported
intermediate goods as coming from either developing or devel oped economies, but
also because it does not have to do with whether the activities are kept within the
firm. So, this model can provide a theory consistent with Slaughter (2000)'s
indication that production transfer does not necessarily increase (and may even
decrease) the relative wage for skilled labor. The model aso differs from previous
works in two other aspects. First, | can derive adirect relationship between relative
wages and global sourcing from the general equilibrium framework, so that the
misspecification problem on the relationship can be avoided. Second, the model
includes a non-tradable sector as Krugman (1995) and Cline (1997) emphasize, so
that there are two different (skilled to less-skilled) relative wages: one in tradables
and onein nontradables. Hence, the model enables usto explore theissue, whether
an increase in global sourcing affects the two relative wages in the same way.

The structure of this paper is as follows. Section Il presents a generd
equilibrium model of globa sourcing where there is a tradable final good sector,
atradable intermediate good sector, and a non-tradable final good sector. Firmsin
the tradable final good sector combine domestic and international sourcing of
differentiated intermediate goods. Intermediate goods are produced using only
sector-specific skilled labor under increasing returns to scale at firm level. A
mobile factor links the tradable good sector and the non-tradable good sector.
Thereby globa sourcing shifts not only intraindusty relative labor demand, but
also interindusty relative labor demand. Section Il derives intraindusty and
interindusty relative wage equations shaped by four causal variables such as
relative globa sourcing, factor endowments, the number of foreign intermediate
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goods, and foreign demand for intermediate goods. Based on these causes,
comparative static results for the relative wage equations are provided. The results
show that an increase in globa sourcing affects these two (skilled to less-skilled)
relative wages in the different way. This implies that globa sourcing has not
necessarily a positive association with the relative demand for skilled labor, which
is a different prediction compared with the existing outsourcing literature. In this
model, an increase in global sourcing can contribute to improve the overall wage
inequality, which depends on the share of mobile less-skilled labor used to
produce non-traded goods. Since the magnitude of global sourcing impact on the
relative wage of skilled labor to less skilled labor within non-tradable industry
depends on the share of mobile less-skilled labor used to produce non-traded
goods, the share has an important policy implication. Namely, it is highly probable
that an economy with a big non-tradable sector experiences distributiona conflicts
following high intensity of global sourcing. Section IV concludes.

[l. The Model

Consider an economy with three sectors: tradable final good sector, tradable
intermediate good sector, and nontradable final good sector. Assume free trade in
final goods, and differentiated intermediate goods. Global sourcing is charac-
terized by trade in differentiated intermediate goods. Further, suppose that no
migration of labor is allowed across economies.

There are three factors of production: intermediate good sector specific labor
(L), nontradable good sector specific labor (L.s), and mobile labor (L,). The
labor markets are competitive. It is assumed that sector specific labor is skilled
labor and mobile labor is less skilled labor. We can have two justifications for the
assumption. First, the reason why intermediate good sector specific labor is skilled
one has to do with monopolistic competition. Since monopolistic competition is
assumed in the intermediate good sector, the product of that sector has a market
power. And it is usual for skilled labor to have a market premium and thus to be
specific to that sector (e.g. computer-chip designers vs computer assembly line
workers). Hence, we can assume intermediate good sector specific labor is skilled
one. Second, since nontradable good sector specific labor is mostly skilled one in
the real world (e.g. medical doctors, professors, barbers etc.), we can safely
assume that.

Thetradable final good X is produced using not only mobile labor (L,,), but also
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avariety of intermediate goods: T;, i = 1, ..., (n+ny), where n is a domestic variety
and ry is a foreign variety. Assume ry is exogenoudy given.

Assuming an aggregate two-stage Cobb-Douglas-CES production function, the
production function of good X takes the form,

X= I—ml_a (zi =1, ..., n+nf Tiﬁ)a/ﬁ (1)

If Tis are the same for al i in the equation (1), (n+ n)“" represents external
economies of scale. It is assumed that

O<B<landO<a<l,

B=[1- (Vo).

where o = the constant elasticity of substitution among the variety of intermediate
goods. The vaue of 8 shows the degree of substitutability among intermediate
goods. The lower the S is, the more differentiated the intermediate goods are,
allowing higher external economies for the tradable final manufactures.

The differentiated intermediate goods are produced using only sector-specific
labor (L) under Chamberlinean monopolistic competition, so that the number of
intermediate goods produced is large enough to make oligopolistic interaction
negligible. There are increasing returns at the level of an individua firm. The
production of the i intermediate good, T;, involves some fixed labor input
requirements (z,) and variable labor input requirements (ZT;) where z represents
the constant marginal 1abor input requirements.

It isassumed that al firmsin the intermediate good sector across economies are
symmetric. Thus, in equilibrium, all intermediate goods actually produced will be
produced in the same quantity and at the same price.

Nontradable good sector specific labor (L), and mobile labor (L., combine to
produce nontradable final good Y by the Cobb-Douglas production function which
has a different distributive share y[ (0, 1). That is, the production function of
nontradable final good Y is

Y=L L )

Suppose both final goods X and Y are produced competitively. Let good Y be the
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numeraire. Then, under free trade the common competitive profit conditions are
P =k (n+ nyy @ agew ©)

1= W W™ (4)

wherek=a(1-a)** c=y (1 -y pisthe price of good X; q is the price
of intermediate goods; W, is the wage rate for mobile labor; and Wy is the wage
rate for nontradable sector specific labor.

The condition for profit maximization in the tradable intermediate good sector
is to equate marginal revenue to marginal cog, i.e.

q1-Q1-p)] =Wz Q)

where Wsis the wage rate for intermediate good sector specific labor, and (1-L)
is in absolute vaue the elasticity of the inverse demand for intermediate goods.

Since free entry is assumed, any non-zero profit will be eliminated and in
equilibrium:

qT = (zo+ ZT) Wis (6)

The mobile and immobile labor market clearing conditions for both tradable
sectors are given, respectively, by

k(1 = a)(n +ng) @PHagOW X + (1 — YW Wi Y = L° (7
n(z+2T) = L’ ®
(-7))\/\/ntsy_1\/vml_yY =Lns (9)

where L, is the endowment of mobilelabor, L. isthe endowment of intermediate
good sector specific labor, and Ly is the endowment of nontradable sector
specific labor.

The nationa budget constraint is given by

pX+ Y =pDy+ Dy+ gH, (10)
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where D,= demand for X; Dy= demand for Y, H = net imports of intermediate
goods. H is assumed to be exogenous.
The market clearing condition for nontradable goods is

Y=Dy (12)
The world market clearing condition for intermediate goods is
(M) Tg+ (N+ )Ty =(n+ T, (12)

where Ty= the home usage of each intermediate product; ny = the number of
foreign intermediate goods; T4 = the foreign usage of each intermediate product.
T4 and n; are assumed to be exogenous.

Denote net exports of good X as E that is assumed to be exogenous. Then,

pX = pDy+ pE (13)

This implies the quantities (net imports of intermediates and net exports of final
goods) are taken as exogenous, and the prices are endogenously solved for. In
other words, the model mechanizes such a characteristic of the globa sourcing
economy that it is the intensity of global sourcing relative to real trade balance has
an impact on commodity terms-of-trade, p/q, which then affects factoral terms-of-
trade.

To complete the model tradable-nontradable final good expenditure constraints
are needed. As the production specifications indicate, the relative share a out of
the tradable final-good income is spent on the home demand for intermedeate
goods, and the relative share 1-yout of the nontradable final-good income goes to
the wage hill for the mobile labor employed at nontradable industry. That is,

apX =q(n+ )Ty (14)
(1-))Y = WLy (15)
where the share of mobile labor used to produce non-traded goods, J, is an

endogenous variable such that 0< 6< 1.
Therefore, thirteen independent equations (3)-(15) will determine the value of
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thirteen endogenous variables: p, Wi, Wis, Wi, 9, T, Tg, X, Y, Dy, Dy, 0, 0.
[11. Intraindustry and Interindustry Relative Wages
The solutions of the model yield the following equations of relative wages in

reduced form:
a(l- ﬁ 1

1 0 o -
Wes _ kl—“ﬂl_B)LtSJ,nD( DB BrHe 1 (16)
W, O 2 0 AED
(1-Ale, o
° e 0 "9 e
Wae _ Blodn v ), iel-ag B 2 ;02 % rH
Wo O gdt-W a Hi-pz U LY, "D
17)
1 o a(l-p) 1
k:’ 1_B)Lt3+nD(a_l)Bm][ﬂDa_l
Wis _ O Z, 0 LAICE
Wors 1 (A-BLe, o°
DL;DM 1_k:’£1_a25 B Z_O_TfDD z 0O rHie-t
Lo O — a Qi-pz @ Lo CED
(18)

- _a (1-p)

where Q = -1 B +1.

As egs. (16), (17), and (18) indicate, the exogenous variables to determine
relative wages are (H/E), L2, L2, L, N'v, and T4 Here, H/E indexes the relative
global sourcing that counts the intensity of trade dependency. That is, if net
imports of intermediate goods in the home country grow faster than net exports of
final goods, the measure of relative globa sourcing will pick this up as high
intensity of global sourcing by domestic firms with the rest of the world.

Let la = the natural log of (W,/W,,). Let Ib be the natural log of (Wq/Wr), and
let Ic be the natural log of (Wi/Wiys). If wage inequality is measured as the log of
relative wage, then la is the wage inequality between intermediate good sector
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specific labor and mobile labor, and b is the wage inequality between non-
tradable final good sector specific labor and mobile labor. Since they measure the
wage inequality resulting from intraindustry activity, we can cal them
intraindustry wage inequality functions. Also, Ic is the wage inequality between
tradabl e intermediate good sector specific labor and non-tradabl e final good sector
specific labor, which can be defined as interindustry wage inequality function.

A comparative static exercise from egs. (16)-(18) gives the theoreticd effect of
each exogenous variable on the wage inequality. To identify this, take the natural
log of both sides of each relative wage equation and totally differentiate it. Then,
each equation is transformed into the type of relative change in variables as in
(29)- (21) of the Appendix. A" over variable indicates the relative change in that
variable. For example, (Wts/ W, )= d(Wi/Wh) / (Wi/Wy), the relative changein the
wage inequality between intermediate good sector specific labor and mobile labor.

As (19)- (21) of the Appendix indicate, an increase (decrease) in relative global
sourcing (H/E) leads to a decrease (increase) in the relative wage of skilled labor
to less skilled labor within tradable industry. This is because a greater global
sourcing causes the tradable industrys demand for mobile labor to increase, while
it causes the demand for intermediate good sector-specific labor to decrease.

Also, from (15), we know that the output of non-tradable industry increases
following an increase in global sourcing, since [0d(H/E)] > 0, and [OW./A(H/ E)]
> 0. This can be supported by the fact that as the economic globalization increases,
the service sector tends to expand. Furthermore, under the situation that tradable
final good sector competitively bids for mobile labor following an increase in
global sourcing, for the output of non-tradable industry to increase the wage rate
for non-tradable sector specific labor should increase. Due to the magnification
effect on non-tradable output by 1/(1-)), the increase of Wiy will be greater than
that of Wi, Thus, an increase (decrease) in relative global sourcing (H/E) leads to
an increase (decrease) in the relative wage of skilled labor to less skilled labor
within non-tradable industry. Therefore, we now have the following proposition:

Proposition 1. A greater globa sourcing results in areduction of the within tradable industry wage
inequality and an increase of the within non-tradable industry wage inequality.

Proposition 1 makes a contrast with the finding of the major outsourcing
literature, which demonstrates smply a larger outsourcing causes wage diver-
gence. This is because outsourcing is defined as displacement of relatively
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unskilled labor intensive activity from developed countries. However, global
sourcing is an activity to combine the most competitive parts globally without
regard to relative skill intensity. Thus, an increase in globa sourcing would tend to
increase relative price of final goods. In the model here, since H/E = p/q, an
increase in relative global sourcing (H/E) leads to the increase in W, through the
relationship between product and factor price, but the magnification effect on non-
tradable output causes the two different (skilled to less-skilled) relative wages to
change in the different way. This results in the different implication that the
intensity of global sourcing can contribute to reduce the overall wage inequality.

Then, under what condition can an increase in globa sourcing improve the
overall wage inequality ? The answer has to do with the magnification effect of
global sourcing on wage inequality. As presented in (19)-(21) of the Appendix,
both relative change in the within tradable industry wage inequality (la) and
relative change in the interindustry wage inequality (Ic) are magnified due to
relative change in globa sourcing, while relative change in the wage inequality
within non-tradable industry (Ib) can be either magnified or not, which depends on
the size of the share of mobile labor used to produce non-traded goods (J). That
is, from (20), we can get the following proposition:

Proposition 2. If the share of mobile labor used to produce the non-traded good (J) is not lager than
a haf, then relative change in the wage ineguality between non-tradable find good sector specific
labor and mobile labor is magnified following relative change in global sourcing.

In Proposition 2, d<0.5 means that non-tradable industry does not use
intensively mobile labor. And the share of mobile labor used to produce non-
traded goods () is the only channel for global sourcing to affect the relative wage
of non-tradable industry via the interindustry movement of less skilled labor. So,
under the condition d< 0.5, the non-tradable output magnification due to global
sourcing change has a greater impact on the non-tradable sector specific labor
share of the industry wage bill. Thus, if < 0.5, a change in globa sourcing
magnifies the wage inequality of skilled to less skilled labor within non-tradable
industry. Proposition 2 suggests that there is a critical vaue of d giving rise to a
distributional conflict. This implies that if an economys service sector is large
relative to other sectors, policy makers should pay attention to the value of d to
reduce globaization tension.

The impact of labor endowment change on its own relative wage is regular as
expected. That is, an increase in each labor supply such as L, Ly, Ly leads to
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a decrease in the corresponding relative wage expressed in egs. (19)-(21) of the
Appendix. However, as presented in (20)-(21) of the Appendix, theimpact of L
on the relative wage of non-tradable sector specific labor is not clearly determined.
Namely, it depends on many factors such asthe relative share in total tradable final
output (a), the degree of substitutability among intermediate goods (), the share
of mobile labor used to produce non-traded goods (9), and the relative share of
home variety out of total number of intermediate goods. For example, relative
change in the wage inequaity within non-tradable industry (Ib) is negatively
associated with relative change in tradabl e sector specific labor endowmentsif and
only if 1>[a/(@1-0a)]/[B/(1-P)].

Relative change in the wage inequality within tradable industry (la) is
negatively associated with relative change in the number of foreign variety (ny), as
presented in (18). To explain this, suppose ny has increased. Then, externa
economies of scale happen in tradable final good sector, which increases the
productivity of mobile labor. It causes the wage rate of mobile labor to rise. But
the external economies of scale lower the wage rate of intermediate good sector-
specific labor through the contraction of intermediate good price. On the other
hand, the impact of n; on Ib or Ic depends on the value of Q. Therefore, we can get

Proposition 3. External economies of scale due to foreign innovations reduce the within tradable
industry wage inequality, while its impact on the within non-tradable industry wage inequality
depends on the relative sharein total tradable final output (o) and the degree of substitutability among
intermediate goods ().

Finally, relative change in the wage inequality within non-tradable industry (I1b)
is positively associated with relative change in foreign demand for each inter-
mediate product (Tg). This is because an increase (decrease) in T4 causes Ty to
decrease (increase) via (12), which results in the decline (increase) of demand for
mobile labor in tradable final good industry and thus the fall (rise) of Wi, For
example, the sudden increase in foreign demand for D-ram chipswill cause a cost-
push in tradable final good industry. But the decline (increase) of demand for
mobile labor in tradable final good industry causes o to rise (fall), which leads to
an increase (decrease) in the productivity of non-tradable good sector specific
labor. Hence, we now get:

Proposition 4. Foreign demand boom for intermediate products causes the wage inequality within
non-tradable industry to rise.
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Table 1. The comparative static results on relative wages
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Effect on the wage inequality

Change
la Ib Ic
E/H + - +
or (H/E) ) ) @)
LtSO —_ - —%%*
Lits’ None - +
L. None + -
n " —_ —* —%*
TS None + -

Notes: + indicates positive association; - indicates negative association; * holdsif andonly if 1> [a /(1 -
a)l/[B/@A-P)];** holdsif 1>[a/(1-a)]/[B/(1-P)]; Notation is explained in the text.

The findings in this section are summarized in the Table 1.
V. Conclusion

In this paper | have introduced a new concept of agloba sourcing economy and
examined the effects of global sourcing on relative wages. To do this | built a
genera equilibrium model that synthesizes the link between global sourcing and
relative wages. From the model | derived the theoretical relative wages equations
shaped by four causa variables such as relative globa sourcing, factor endow-
ments, the number of foreign intermediate goods, and foreign demand for
intermediate goods. The comparative static exercises based on these variables have
shown that the global sourcing model has different results compared with the
prediction of the existing outsourcing literature.

The mgjor findings are as follows:. First, a greater globa sourcing results in a
reduction of the within tradable industry wage inequality and an increase of the
within non-tradable industry wage inequality; Second, there is a critical value of
the share of mobile labor used to produce non-traded goods giving rise to
distributional conflicts following globa sourcing; Third, externa economies of
scale due to foreign innovations reduce the within tradable industry wage
inequality, while its impact on the within non-tradable industry wage inequality
depends on the relative share in tota tradable final output and the degree of
substitutability among intermediate goods; Fourth, foreign demand boom for
intermediate products causes the wage inequality within non-tradable industry to
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rise.

Therefore, from the results, we can obtain not only a theory consistent with the
possibility that an increase in globa sourcing improves the overal wage
inequality, but also the identification of four causal variables to help avoiding the
misspecification problem in the future empirica studies.
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