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This paper examines the linkage between trade and the dismal state of labour
markets in Europe. On the face of superficial evidence, the nexus is weak and
is overshadowed by more compelling evidence of skill-biased technical
change. Yet a complete dismissal of globalization is inconsistent with current
opinions of businessmen, policy-makers and workers in globalized industries.
We propose an alternative model in which globalization — defined as the
increase in world trade relative to other indicators of real economic activity —
occurs along with deterioration of labour market prospects, especially for the
less-skilled. As an alternative or complement to conventional trade and
technology explanations, we model both the fragmentation of production and
resulting reallocation of economic activity across national boundaries as
equilibrium. responses to trading opportunities as well as the technology of
production. Increasing integration is therefore linked to both trade as well as
pervasive skill-biased technical change. The model's predictions are
consistent with a number of outstanding empirical puzzles in the trade-wages
debate and can also explain the bimodal growth in services (high and low skill)
observed in all OECD countries, and especially those with deregulated labour
markets. ‘
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American countries and for persistent unemployment in continental Europe.
While these labour market developments have sparked intense research on
the contribution of trade and technology in the United States in particular,
neither explanation has been entirely convincing. Trade explanations usually
adopt a North-South perspective and place Stolper-Samuelson and
Rybczynski effects at the heart of recent labour market developments.
Increases in the world supply of goods with low-skill content — originating from
developing countries — should raise the relative price of skill-intensive goods
and induce skill-abundant developed countries such as the United States and
most of Europe to shift resources towards skill-intensive production. As a
result, relative wages for skilled labour and the employment of both factors in
skill-intensive industries should rise. Yet the majority of studies have found
littte evidence in favour of this factor-proportion explanation. More importantly,
the underlying Heckscher-Ohlin Samuelson (HOS) model predicts that firms
should substitute away from skilled labour as it becomes more expensive
when compared to less-skilled labour. Yet despite rising relative wages,
skilled-unskilled ratios rose in most industries within countries and in the same
industries across different countries.

While somewhat more cogent, the technology-based explanation of
deteriorating labour market prospects for the less-skilled is also unsatisfactory.
It is inconsistent with the traditional trade-theoretic result that factor bias of
technological change should not per se affect wages and employment of
those factors. In addition, any explanation of labour market difficulties
appealing to either trade or technological factors cannot ignore a number of
related developments in OECD countries. Not only has there been a general
shift in employment from manufacturing to services, but employment growth
within services itself has been markedly bimodal; particularly countries with
flexible labour markets have been characterized by an expansion of
employment in both low-wage and high-wage services. At the same time, an
explanation of deteriorating labour market prospects should also be capable of
accounting for cross-country differences in earnings distributions and
employment performance between Anglo-American and continental European
countries.



manufacturing firms engage in cost-competition by fragmenting production
processes more extensively. Despite increased resource costs of coordinating
an increasingly disintegrated production process, overall labour productivity
may be higher. The trade-off may be associated with a wide range of
phenomena such as outsourcing, a higher intermediate intensity of production,
and/or a finer division of labour within the firm. Induced technical change can
in turn be linked to relative labour demand for various skill groups as well as
the sectoral composition of the work force. While labour market disruptions
appear to be caused by exogenous technical change in manufacturing, they
can be traced back in fact to either trade liberalization or productivity
advances In business services as production methods in this framework are
endogenously chosen. Empirically, it may be difficult or impossible to
disentangle the two.

Using this framework, we examine the impact of an increase in the
productivity in the business services sector (due for instance to a decline in
communication costs) as well as an increase in business opportunities (due
for instance to trade liberalization), on production modes and labour demand.
Both exogenous changes imply an enlarged market which either sustains
more firms or longer production runs. An increase in the productivity of
business services lowers the price of coordinating economic activities
(although wages in the business services sector may rise) and thereby affects
the equilibrium extent of fragmentation. Under fairly general assumptions, the
relative demand for skilled workers in business services increases, as does
the relative demand for employment in low-wage consumer services;
employment of both types of workers in manufacturing declines. The impact of
induced technical change on labour demand thus cuts across HOS-lines as
both skilled and unskilled labour exit manufacturing. The model is also
consistent with a number of other important empirical observations in major
OECD-countries, such as the increase in intermediate-intensity of production,
the growing fraction of globally sourced intermediates, and the fact that shifts
in labour demand have occurred primarily within rather than between
industries. In continental Europe with its rigid labour markets, this process is
accompanied by unemployment, which under currently plausible parameter
constellations is biased against the less-skilled but may also occur among
skilled workers. Similarly, the model can be used for examining how
integration and trade affect the mode of production, labour demand in various
skill groups, and the sectoral distribution of employment.



mosaic of trader states already specialized to a large extent, and has been moving as
fast as if not faster than in other trading blocks; the completion of the single market
and the introduction of a common currency will only accelerate this trend. Expanding
trade is the result not only of spc;cialization and sharper division of labor in final goods
production, but also of an increasing percentage of trade in intermediate inputs (OECD
(1996a)). .

At the same time:xa marked increase in income inequality can be observed in the
United States (see Levy and Murnane (1992)) while in Europe, high and rising
unemployment has been the more pressing problem (Figure 1).

<Figure 1 >
Both phenomena have been increasingly attributed to the same cause, namely a decline
in the relative demand for unskilled workers (Bertola/Ichino (1995a), Freeman (1995),
Krugman (1995), Davis (1996), Blau/Kahn (1996), Nickell/Bell (1995, 1996)). The
received wisdom is simple: whereas flexible wages led primarily to an adjustment of
factor prices in the US, labor market rigidities in Europe prevented wages from falling,
raising unemployment instead. Figure 2, which compares changes in wage dispersion
and standardized unemployment in countries with available OECD data, lends support
to this claim. Interestingly, the sole outlier from a remarkably tight relationship —
Sweden — has joined the line in the aftermath of its crisis in the early 1990s, suggesting

that its large state sector offers little protection from the risks of rigid labor markets.



(FPE) should occur among nonspecialized economies, so lower relative prices for
goods with low skill content will induce lower wages for low-skilled labor (the
Stolper-Samuelson Theorem), giving North-South trade a potential role in shaping the
relative demand for skill groups. High unemployment in Europe has been blamed on
virtually everything, so why not globalization and trade? In the popular press, this
hypothesis has received considerable attention if not academic support (Forrester
(1996)).

Yet the claim that Europe has suffered excessively from globalization is difficult
to substantiate. Generally speaking, there is little decisive evidence which singles out
trqde as the main cause for labor market disruptions in OECD-countries. In the United
States, the decline in demand for the less-skilled has motivated much research on the
role of trade and openness in that development, especially since the mid-1980s." The

majority of studies from the perspective of both trade volumes? and prices have found

'0n methodological issues of various approaches see Deardorff/Hakura (1994), Lawrence (1994),
Bhagwati/Dehejia (1994), and Freeman (1995).

*See Sachs/Shatz (1994) and Cooper (1994)); but also Wood (1994, 1995), Leamer (1994, 1996), and
Saeger (1997). Borjas/Freeman/ Katz (1992) attribute the widening of the earnings distribution to the
US trade deficit; Borjas/Ramey (1994a,b) blame the durable goods deficit. Sachs/Shatz (1996) see
both technology and trade at work, although they find that the two are not easily disentangled.
Employing a CGE HOS model, Minford et al. (1997) found that both trade and technology
{(technology spreading from North to South via FDI) have contributed roughly equally to the malaise
of unskilled workers in the North.



More importantly, a key implication of HOS-theory has been falsified by the data.
In a factor-proportions perspective of trade, increases in the global supply of unskilled
labor should cause advanced economies to reduce the skilled-unskilled ratio in skill-
intensive industries while at t-he same time shifting resources towards them. This
predicted pattern of substitution stands in contrast to actual developments: in the
United States, the ratio of unskilled to skilled labor fell in virtually all industries,
despite declining relaﬁve wages. This and other evidence is now widely regarded as
favoring the technology explanation of the immiseration of unskilled labor
(Krugman/Lawrence (1993: 13); Berman et al. (1994); Topel (1997: 61)).

A number of important puzzles remain, however. First, invoking technical change
contradicts the well-established trade-theoretic result that, at least in a small open
economy, only sector bias should affect domestic factor prices, not factor bias per se.t
Berman, et al. (1997) therefore stress pervasive skill biased technical change as the

main reason for the shift in relative demand. Technical change, however, has little to

See especially Lawrence/Slaughter (1993), Sachs/Shatz (1994), and Liicke (1998). According to most
studies, at best 10-20 percent of the actual widening of the eamnings distribution in the US can be
traced to HOS-driven trade with developing countries. See, for instance, Krugman/Lawrence (1993),
and the surveys by Burtless (1995), Freeman (1995), Lawrence (1996), Gaston/Nelson (1997), and
Slaughter/Swagel (1997). Freeman (1995) and Bhagwati/Dehejia (1994) have stressed that the HOS-
framework rests on very restrictive assumptions, implying in particular that domestic labor market
developments do not per se affect labor market outcomes.

See Haskel/Slaughter (1998). On sector versus factor bias in open economies, see Berman/Bound/
Griliches (1994), Krugman (1995), and Freeman/Katz (1995). Jones/Engerman (1996) have proposed
alternative ways of reconciling theory and facts i.e. local factor bias affecting factor prices in an open
economy.



computer programming, business and legal consultancy, and financial services. In
addition, many studies take little account of consumer services, which have also
expanded sharply and account for a large component of low-paid jobs in the US
(Krugman/Lawrence 1993; Rowthorn/Ramaswamy 1997). How can the apparent
employment shift in industrialized countries — especially those with flexible labor
markets — from manufacturing to services and the distinctly bimodal distribution of
employment growth within services occupations be explained with reference to
globalization and/or technical change?

Third, there is considerable cross-country variance in unemployment and
employment performance as well as in the evolution of industrial and occupational
structure. Differences are particularly striking between the US and Europe, but there
are also substantial differences among European countries. Despite being exposed to
similar environments, a number of OECD countries have survived waves of technical
change and globalization while maintaining low or stable unemployment rates (US,
Japan, Canada). Others were able to lower their unemployment rates after
implementing consequent reforms over longer periods of time (UK, Netherlands, New

Zealand). Related to this is the question whether labor market outcomes can be traced



American and continental European experiences. Our model is consistent with a view
of both trade and technology choice as endogenous in the light of deep changes in
fundamentals of production methods and opportunities, namely costliness of and
returns to depth in the value-added chain. While labor market disruptions appear
caused by exogenous technical change, they in fact can be triggered either by trade
liberalizaqon or changes in the technology of doing business, as production methods in
this framework are endogenously chosen.

Following Krugman (1995), Francois (1990a), Jones/Kierzkowski (1990, 1997)
and Kierzkowski (1998), we stress the fragmentation or disintegration of production
processes as a concomitant phenomenon of globalization. Larger markets imply longer
production runs, which allow for a finer vertical division of labor and higher labor
productivity at each step. We go further by explicitly modeling this disintegration
process as an endogenous choice of cost-competitive firms in a general equilibrium
model. The key feature of the model is that firms compete by investing in cost-
reduction, which occurs by fragmenting production processes more extensively. The
fragmentation may be associated with a wide range of phenomena: it can imply an
increase in global sourcing, but also a generally higher intermediate intensity or a more
extensive division of labor within a firm and as such is not necessarily restricted to

multinational enterprises (MNEs). Changes in the "depth" of production patterns are in



towards services observed in almost all OECD-countries as well as the observed
variance within the service sector, broadly defined. Domestic labor market institutions
— and labor market rigidities in particular, taken as a catch-all for regulations and
distortions — will play a key role iri managing structural change associated with the
globalization of production.

In order to focus on European trade, the paper intentionally ignores North-South
(and HOS-) issues. In contrast to studies by Feenstra/Hanson (1996a,b) and Deardorff
(1998) in which outsourcing and the international allocation of intermediates-
production is driven by factor proportions or Ricardian differences, our model is
couched in terms of a monopolistic competition, intraindustry trade framework. This is
consistent with the fact that, especially in the European Union, trade and foreign direct
investment are mostly intra- rather than interregional, suggesting that the
internationalization of production and factor market consequences are less due to

cross-country differences in factor proportions. By stressing the division of labor, our

*In Jones/Kierzkowski (1990), as well as in Francois (1990a), production structures are driven by an
assumed expansion of the scale of production (see also Stigler (1961), Ippolito (1977) and
Leijonhufvud (1986) on the theory of the division of labor) while in our case the scale of production
as well as the number of firms in the market are endogenously determined as opportunities and costs
of doing business change. Francois (1990a) assumes a single, instantly adjusting labor market while in
Francois (1990b) trade in producer services is the main focus. Markusen (1989) explores normative



opportunities and productivity of workers in business services determine the price for

these services and therefore the equilibrium extent of fragmentation.

2. A Model of Cost Competition and Technological Choice under Monopolistic
Competition6

2.1. Product Market Structure
Demand and Supplty-?

The economy consists of three distinct sectors, which employ two primary factors
plus an intermediate input to produce two types of final output. Consumer services y
serve as the numeraire good, while a large number of differentiated varicties of
manufactured goods x; for i=1,...,n are available at price p;. Sub-preferences of the
representative consumer over manuféciured goods are a standard Dixit-Stiglitz
symmetric CES function, which is nested in turn in Cobb-Douglas utility with
expenditure shares of u and (1-u) on manufactures and services respectively. Given

income Y, utility maximization gives rise to the familiar demand functions

-1
(1) X; z(zpjl_n) ’qui‘Vi 1,
7=l

issues of trade in producer services as intermediate inputs; Deardorff (1998) focuses more directly on
the link between outsourcing and FPE. -

% In what follows, we outline only key features of the model without presenting detailed derivations,
and invite interested readers to consult a companion paper for more details (Burda/Diuhosch (1998)).



2) Y= (@l w, ).

A second sector uses skilled labor to produce business services, an intermediate
input employed to manage vertically integrated firms in manufacturing. Business
services are produced in quantity K and sold at price px by perfectly competitive firms,

according to the production function K = AH ., with 0<f<1. The term A captures

cxogenous productivity of skilled workers in this sector. Labor demand by the

producer services sector is H =(fAp, /w,)""™ where wy denotes the wage in terms

of consumer services, so the equilibrium supply of producer services is
(3) K = A”“'ﬂ)(ﬁp,(/w,, )B1a=By,

Final manufactured output is supplied by n identical monopolistically competitive
firms which have some influence over their own costs by choosing the number of
stages or nodes of production, K. Since we allow for noninteger values, it is best to
think of K as an index of "disembodiment" of production.” Each node is associated
with fixed and variable costs of production as well as with "fragmentation” or "vertical

disintegration” costs px incurred in establishing and maintaining a production structure

"Since our model applies largely to industry or economy-wide phenomena and not to the firm,
ignoring the integer problem will not be an important issue here.



with v'<0, v">0, and parametric fixed costs F . In contrast to fixed costs, variable costs
are assumed to be subadditive across production sites. This is consistent with Adam
Smith's (1776) idea of "the extent of the market," that the degree of specialization can

reduce variable costs associated with each stage of production. We assume a functional

form which is iso-elastic in excess of a minimum level X :v(K)= &_v;(:)T fork >K,

with O<y<1/(77-1).- Total production costs are then given by F +ZK~‘7E—)yx+ pK, of

which direct costs are F +(—K—V—K_7x. The latter — while measured in terms of the

numeraire — originate in factor payments to skilled labor Hp and unskilled labor Lp and
are generated by the efficient use of a constant returns technology f(H,,L,) which
possesses the usual properties.8

Under these assumptions, profits of the representative firm 7/ in manufacturing can

be written as the difference between total revenues and total production costs:

(5) pixi—[F+.(_[<T_1:K‘7xi+pKKijl

*That is, fiy . fi >0; fur, fur <0; fiy>0. One way of thinking about this is to regard the cost input as
being supplied by a perfectly competitive manpower industry to the manufacturing sector in the form
of a composite of the two labor types at minimum cost conditions, given factor prices.



which can be combined with the demand function (1) above for each firm i to obtain
the firm's optimum production depth, scale of output, and price as a function of v, py,
Y, Kand 7. Note that for sufficient scale of operation x>pg/(yv), exceeding the

minimum allowable production depth (X, > K ) becomes a profitable option.

Product Market Equilibrium

Since firms produce fhéir differentiated goods with identical technologies, it is
expedient to proceed directly to market equilibrium. Manufactured goods enter utility
symmetrically and are produced under identical cost conditions, so it must be the case

that p;=p/=p and K;=K;=K for all i and j in {1,...,n}. It follows that

(Y (penY
o p_(n-lj (W)v
(8b) x:(u‘_’:) (L] =
nn Pk
(8C) K:M‘*.]?

nmnpy



Note that for positive product variety n, y<1/(n-1), which was assumed. Finally, (9) can

be inserted into the equilibrium conditions (8) to obtain

(10a) p:[ n ) (p,([l—)/(n—l)]JV

n-1 y(F + pyK)
- [1-y(m-1)] Px
(100) K (n—1)yF

K =
I=-Dy  [-@-1yls

Note that while px has an unambiguously negative effect on X, the relation between pg
and x (the scale of operation for the representative firm) is ambiguous. This also
applies to the equilibrium price of manufactures p. The ambiguity stems from the fixed
node requirements of production and will in general depend on their importance in the
total cost structure.

Equilibrium costs of disintegration are related to factors ranging from the
institutional (e.g. non-tariff trade barriers, legal infrastructure), to the technological
(costs of distance, i.e. of coordinating dispersed production in terms of quality,

quantity, time and place; the communication costs associated with global sourcing



relations in x, p, K, n, px and Y. To close the model, the labor market is required. Its
functioning will be essential in determining how an increase in the efficiency of skilled
workers in business services can lead to fragmentation, changes in wages and
employment of various skill groups, and the sectoral reallocation of the work force.
Assuming perfect competition, it is relatively easy to illustrate this using a graphical
apparatus, so we leave most formal details of the model for our companion paper
(Burda/Dluhosch (1998)).

Labor is supplied inelastically to the market in its two forms, skilled (H) and
unskilled (L). In both versions of the model, intersectoral mobility is assumed to be
costless, so that the demand curve for each type of labor in each sector is the "supply
price” to the other.' It follows that two equilibrium conditions are the equality of wage

and value marginal product for both types of labor (measured in terms of consumer

services):
(11) ol =f,(H-H,,L-Ly)
(12) peBAH] = f,(H-H{ L-L).

? Some of these channels have been stressed by Harris (1993, 1995), and more recently by Arndt
(1996) and Dluhosch (1997). Becker/Murphy (1992) argue that coordination costs are more important
than the size of the market.



(14) (_n_:)ﬂ}: + npKE = (APK )l/(l—ﬁ)(fH /B)—ﬁ/(l-ﬂ) .

We now have a closed system consisting of eight equations in the eight unknowns x, D,
K n,pg Y, Hg, and L.

We will focus on a graphical representation of the model and will consider two
polar cases for labor markets. The first case -- in the spirit of the traditional trade
lileratur.e -- assumes labor market-clearing; the other assumes wage rigidity, at least in
the market for unskilled and possibly also for skilled workers. Real wage rigidity is a
stand-in for a host of labor market impediments known to characterize continental
European labor markets cited in, for example, the OECD Jobs Study (OECD (1994)).
Wage rigidity may exist because of explicit arrangements (legislated minimum wages,
binding collective bargaining arrangements) or implicit lower bounds on wages (social
safety net, poor supervision of unemployment benefit recipients, generous benefits).

Equilibria in the two cases are depicted in Figures 3 and 4. In the first panel of
cach figure, unskilled labor is allocated between manufacturing and consumer services;
the thin two curves depict value marginal product in the respective sectors (measured

in terms of consumer services, the numeraire). The second panel depicts the labor

PFor examples of models which consider mobility costs between sectors, see Bertola/Ichino (1995b)
and Bertola (1998).



or outsourcing technology related, 1or instance, to decliming communication costs
documented i‘n Baldwin/Martin (1999). In the first instance, an increase in A shifts out
the curve MPLy in the respective figures. In the case of clearing labor markets, the
consequences can be summarized as follows: an increase in high-wage employment in
the production services sector; an increase in employment in low-wage consumer
services, and a shrinkage of employment of both types of labor in manufacturing. In
the standard case, an increase in A induces an equilibrium decline in px and an outward
shift of labor demand in the business services sector (the thicker curves in Figures 3
and 4). This raises K at given income; at the same time, however, value added in terms
of nontraded consumer services declines. The effect on value added in manufacturing,
including the number of products, is ambiguous.
<Figure 3>

The effect of labor market rigidities is illustrated in the panels of Figure 4. With a
constant wage floor, the decline of demand in manufacturing for unskilled labor is
compounded by the failure of wages to decline. Complementarity in production
between H and L leads to a further decline in the demand for skilled labor; in the end,

rigiditics tend to accelerate the contraction of the manufacturing sector. If the elasticity



manufacturing output can be associated with generalized layoffs and restructuring
which cut across HOS lines, as layers of both white and blue collar workers are
displaced. There is thus no general presumption for patterns of skilled and unskilled
unemployment; situations rijght arise in which both skill groups are suffering from
unemployment as in Figure 4 (see Nickell/Bell (1995) for evidence on this). However,
for {:ur_rently plausible parameter constellations, changes in technology are associated

with a bias of globalization in favor of the skilled.

2.3. Trade and Globalization
Horizontal and Vertical Globalization

How can the model be used to think about international trade? Our framework is
somewhat special in that it only admits intraindustry trade; it is explicitly rigged to
produce answers that are not related to the factor proportions model. Trade in
conventional models with differentiated goods can be used to think about the effect of
opening up closed economies of similar development to trade (e.g. Brander (1981),
Krugman (1980, 1981)). Since Dixit-Stiglitz preferences presume a boundless appetite
for variety, the number of available goods will increase. Yet the striking fact about
globalization noted in Section 1 is the dramatic increase in trade in intermediate inputs
and the disintegration of the value-added process, associated with "global sourcing"

(Campa/Goldberg (1997)).



higher volumes to economize on variable costs by investing in production sites; in
equilibrium the effect on n is indeterminate. In our framework, vertical globalization
will reflect the process by which the disintegration of production occurs across
international boundaries.

Trade between two countries of comparable industrialization is related to the
structure of produ_ction in two ways. First, an enlarged market for a given country,
ceteris paribus, induces an increase in the depth of production processes. In this sense,
trade drives an endogenous evolution of technology. Second, an exogenous
development (i.e. an increase in A) could also spur increased disintegration of
production (more production nodes and outsourcing) and more trade in intermediate
output. If the assumed increase in A occurs globally rather than locally, a factor bias
associated with the reorganization of production can affect the distribution of factor
incomes in an open economy just as in the closed economy. From this perspective,
international trade occurs to optimize production of a given output line, i.e. holding

final goods export and import patterns constant. In this sense technology drives trade.



the production factors of a neighboring region as a proportional and exogenous
expansion of the home market.'? Due to decreasing returns in services (as opposed to
the production activities of the manufacturing sector), this distinction will be of
importance. In the case of simple opening up of identical nations with identical
products starting from equilibrium, labor demand will remain unchanged, as there is no
reason for new entry or increased scale of operations. More interesting is the
imperialistic variant, depicted in Figures 5 and 6. Here, new markets generate demand
which is partially met from existing capacities (for simplicity, Figuré 6 assumes full
employment at the outset). Constant returns in manufactured goods implies that all new
labor could be absorbed at given wages; yet the increased demand for services and
market clearing requires lower real wages and productivity, and higher prices in
equilibrium. In the end this may or may not lead to increased dispersion of income (it
will depend on the slopes of the curves) as is the case with unemployment when labor
markets are rigid.

<Figures 5, 6>

" For a formal derivation similar to that in the Appendix, see Burda and Dluhosch (1998).

"*The model could also be extended in a straightforward way to include a North-South dimension. In
particular, outsourcing could occur in either advanced (North) or industrializing (South) countries, at
two distinct relative prices px” and pi’ . A plausible assumption is that prices in less developed
countries will tend to be high, due to poor education and technological infrastructure; in recent years
the development of these countries has been associated with dramatic improvements however. In our
framework, an exogenous rise in A® generates a decline in px’/px" and an increase in K°. For plausible
parameter assumptions, the impact would be an increase in value-added generated in these countries
and an increase in intermediate trade. :



respectvely, ROWHIOIIV Rammaswamy (1777, 14a0I1C 2}, S€C d150 VEL L) (17700D)).

Second, it is capable of tracking the bifurcation in employment growth within
services: especially in the US (but less so in Europe) employment growth in services
has been strongest at the upper (business and professional services) and the lower end
(retail trade, personal services) of the income distribution (Freeman (1997)). Table 1
confirms this pattern for all countries examined, but it is also evident that the two
countries with deregulated labor markets — the US but also the Netherlands — are way
out in front.

<Table 1>

Third, our model suggests that the share of purchased intermediates (proxied by
K) in total output should increase (or the ratio of value added to gross output should
decline) due to improvements in communication, coordination, consulting, etc. Indeed,
since the 1970s all major developed countries (except Japan) have witnessed a decline
in the ratio of value added to production in most industries with an increasing fraction
internationally sourced. _Studies by Campa/Goldberg (1997), Hummels/Rapoport/Yi

(1997) and Ishii/Y1 (1997) document a substantial expansion of outsourcing and



throughout the early 1970s to early 1990s.'* OECD (1996a) input-output data
document that for pharmaceutical products, computers and automobiles in particular,
the ratio of value added to gross output has declined and the fraction of inputs
purchased internationally has risen since the 1970s. Although data is incomplete,
there i1s evidence that many industries underwent structural change of this type. The
decline in the ratio of value added to production and the rise in global sourcing
suggests that the deepening of integration was accompanied by reconfiguration of
production modes. Our model is also consistent with findings of Cértes/]ean (1997),
who relate higher import penetration rates in a given industry to higher
skilled/unskilled employment ratios and faster labor productivity growth, and empirical
work by Feenstra/Hanson (1996a,b) and Sachs/Shatz (1996) suggesting that
outsourcing broadly defined has contributed to an increase in relative demand for

skilled labor.'®

PIshii/Yi (1997) and Hummels, et al. (1997) use a more narrow measure to document the vertical
trade which involves sequences of different countries and also find an increase in their sample.
Kol/Rayment (1990) and Irwin (1996) also find a substantial increase in the slicing of the value added
chain since the 1980s by proxying trade related to intermediates or vertical specialization by that in
capital goods.

“Campa/Goldberg (1997) employ input-output data of a single year as a benchmark (i.e. keeping
structure of production constant) while measuring the evolution of import penetration in
intermediates.

“Most of the studies consider country-specific evidence with reference to particular industries.
Naturally, case studies must be interpreted with caution as trade policy (local content etc.) and other
regulations can have a distortionary impact on modes of production and the vertical division of labor.
In addition disaggregated data is usually in nominal terms.

' Their definition of outsourcing is intermediate imports as a share of total purchase of non-energy
materials, in contrast to Lawrence (1994) and Slaughter (1995) et al., who only focus on purchases by



in business services (A) or increasing trade is consistent with within-industry labor
demand shifts.'®

To study shifts in labor demand in European industries, we examine 1-digit
sectoral data reported by the International Labor Organization (ILO) using somewhat
finer occupational categories than those reported in Table 1. Let 6;; denote the share of
workers in industry i, L;, who belong to occupation j. Thus 0; =L;/Z;L;; and the
aggregate share of workers in occupation j is 6; =Zisi0;j, where s; denotes the
employment share of industry i in the national total. A shift-share decompositio.n of the
changing aggregate proportion of workers in an arbitrary occupational category j in
employment is given by:

(15) AO, =%.0,As, +35,A0,

multinational corporations from foreign subsidiaries and who did not find much of an impact on the
skill ratio of labor demand. Note that our model also lends itself to a more general interpretation of
outsourcing. In our model, fragmentation of production can involve any kind of reorganization
increasing the number of production steps.

According to their studies, employment in production workers in US manufacturing (considered
unskilled) declined by 15 percent between 1979 and 1989, while non-production employment rose by
3 percent.

"BThis is also in line with Liicke (1998) who finds evidence of changes in labor demand due to labor-
saving technical change based on value-added price data of manufacturing industries in 11 OECD
countries. However, Doms/Dunne/Troske 1997 find that with the exception of computation, the skill-
level of firms’ workforces has not increased with the adoption of new technologies.



meaning that reallocation has occurred primarily across industries.
<Table 2>

The table shows that the evolution is not as uniform over time or occupation
groups as described by Berman et al. (1997) for the United States, but certainly
consistent with the hypothesis that within-industry shifts towards skilled labor (here
categories "professional, technical and related workers" and "administrative and
managerial workers", but not "clerical and related workers") have accelerated in these
countries. In the United States these shifts have been most pronouﬁced, and, absent
labor market rigidities, this is what one would expect. The similarly impressive Dutch

experience is consistent with the general success of their recent labor market reforms.

4. Conclusions

Trade and technology are generally seen as competing explanations of labor
market distress in OECD countries and especially in Europe. In our view, both could
be part and parcel of the same phenomenon: trade and skill-biased technical change
need not be mutually exclusive causes of labor market disruption, but arc both
symptomatic of fundamental underlying changes in the way firms conduct business.
Consequently, it may be difficult if not impossible to disentangle the two effects
empirically. While other researchers have also made this point, we are not aware of

models which explicitly endogenize technology implementation in response to changes



most European countries. The distinction applies not only to Europe vis-a-vis the US,
but also within Europe, where the dividing line appears to be the degree of labor
market flexibility.

The trade-off between rising inequality (or more generally lower average real
wages) and unemployment emerging from our analysis holds everything else constant,
however. There are a number of policy measures which can soften the impact of
globalization on income distribution. Deregulation of consumer services is one
example. With higher productivity, this sector could absorb former production workers
and, vitiate the tendency towards increasing income inequality, since wages in
consumer services would tend to rise in flexible labor markets. Other longer term
supply-side measures include the upgrading of the labor force skills, in particular as
producer services become increasingly tradeable, and the reduction of the costs of

intersectoral mobility which also contribute to laggard structural adjustment.



(10a-10c) in the main text.
The model can be simplified to three equations in three unknowns after

substituting for n from (9) and eliminating Y:

(A1) al“V=f,(H-H;,L-Lg)
(A2) peBAH] = f,(H-H;L-L).
(A3) - U + p. K =(Apx)ﬁ(%“) (-1) 1

n — —
=Y \F +p.K
((n -1) ] *
where the expression on the left-hand side is strictly smaller than unity. Logarithmic

differentiation and setting H=L=0 yields the following system of three equations in

pe.H,,and L (hat denotes percentage change):

(A4) i’s - OSyp Py H s
I-a+os,.p,
(AS5) A=—-p,+(-B+0s,0,)H,~0s5,p, L
(A6) A:*[Z(l—ﬁ)“* l]ﬁx '[(l_ﬂ)SHP —ﬂo-su’]pHﬁs _(1_:6 +O'ﬁ)su'pLis

where o is the (local) elasticity of substitution in f (in direct production of

manufactures), Py (0p) is the ratio of high (low) skilled workers employed in services



(AG) =

~ ~

-1 (1_3X1_a+USHPpL)+(1_a)GSu>pH H A
which can be solved for A, using Cramer’s Rule:

(A7)

i - ~Z(1-p) i
Bosippu (l“a)‘SHPPH (l“ﬁxl‘a+UPL)‘[Z(1‘ﬁ)*ll(l‘ﬁxl_a+05HPPL)+(l‘a)USUPH]

Sufficient (but not necessary) conditions for A and H; to have the same sign (i.e. so

that increases in the productivity of skilled workers in business services increases that

sector’s employment in general equilibrium) are

(A8) ~-Z(1-B)>1
and
(A9) oo s(1-BX1-a) _ 1

SLPB(I_O‘)"(l—Su’Xl“ﬁ)pL _suB __Pu
SHP(I_B) (l_a)

The intuition for the latter condition is that the elasticity of substitution in direct
manufactures production must be sufficiently high, so that an increase in the high-

skilled wage does not release too much low-skilled employment in manufacturing to
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value added of skilled workers syp. For sufficiently large values of o (the proportion
of low-skilled workers already in services) the condition will always obtain, since o is

positive.
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(1979-94)

Netherlands 1,14 0,56 0,37 -0,18 2,31
(1979-94)

Germany 0,39 0,22 0,06 -0,22 0,48
(1979-89)

Sweden 0,29 0,28 -0,32 -0,61 -0,52
(1980-94)

Denmark 0,48 0,24 -0,04 -0,31 0,58
(1980-94)

*Professional workers are defined as professional, technical and related workers; managerial workers are defined

as managerial and administrative workers
®Production workers are defined as production and related workers, transport equipment operators and laborers.

Source: ILO Yearbooks, various issues.



17 17-749
Between

Within

Germany (West)
1979-91
Between

Within

Sweden
1980-94

Between
Within

Denmark
1984-93

Between
Within

Source: ILO Yearbooks and authors’ computations.

3,05
2,40

1,13
2,20

2,61
5,87

-0,21
3,02

-0,11
1,93

0,14
0,09

0,16
-2,31

0,14
1,49

2,19
-2,42

1,53
-0,20

1,24
2,87

1,10
-1,32

0,99
-1,05

0,50
-0,12

0,26
1,14

0,19
1,77

2,03
-0,35

1,08
-0,89

1,90
-4,78

-0,05
-1,63

-6,38
-4,86

2,41
-2,50

424
22,69

-0,09
-6,14

-1,77
4,35

-1,96
1,42

-1,93
-0,11

-1,08
2,80



ardized Unemployment Rates, 1960 - 1996

Sources:

———OECD Total  fysa; OECDS.UR.. 1a
EU: Belore 1898: EU15 S.U.R. (Old), 83
— - = EU(15) AHer 1998 EU1SS.UR, sa
OECD: Before 1998: OECD S.U.R. (Old), sa
...... USA Alter 19991 OECOSUR. sa

4 + 5 4 I + .

65 1870 1975 1980 1985 1990 1895



rnings Dispersion and Unemployment in the 1980s

":mnmm_:mm_‘:_:mmgmmqﬂos MOw\U: :‘oBBmoﬁoEmo
979-1989, Sweden: Earnings Dispersion from 1981-1991

(OECD 1994)

0.9

¢ France

m Germany
e Swedsen

—»— Australia
X USA

o UK




\& i MO
WH -

WL - e} \
WL' S ——
/ - \.
N n'd = ' Y Y
Ly Lg

Hp Hs

Unskilled Employment Skilled Employment

Figure 4. The effects of an increase in A when wages are rigid

Unskilled Wage

Skilled Wage fH(HP,LP) MPLH
MPLs ]
s
WH ‘ 1o,
WL H H MF terenen
S me——

. ./ =

DG v Y
Lp LS HP HS
Unskilled Employment A[J'L

Skilled Employment AUH



Unskilled Employment

Hp

Skilled Employment

Figure 6. The effects of an equiproportional increase in Hand L
when wages are rigid

Unskilled Wage

fi(Hp,Lp) MPLs

~—F ~
Lp

Unskilled Employment

= {

AU,

fu(Hp.Lp) MPLy-

Skitled Wage »
Wy ; E
\ H : LEN J
Y
Hp Hs AH
Skilled Employment A H



