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Globalization of the Automobile Industry —
Traditional Locations under Pressure?

Julius Spatz and Peter Nunnenkamp”

Kiel Institute for World Economics

Die Einbindung von Lindern mit vergleichsweise niedrigem Pro-Kopf-Einkommen in
die weltweite Arbeitsteilung sorgt fiir einen verschirften Wettbewerbsdruck auf tradi-
tionelle Produzentenldnder. Dies gilt selbst fiir relativ humankapitalintensive und tech-
nologisch anspruchsvolle Industrien wie den Automobilbau. In der Endfertigung von
Automobilen sind in Asien, Lateinamerika sowie in Siid- und Mitteleuropa neue Wett-
bewerber aufgetreten. Zudem hat sich die Automobilindustrie in Deutschland, Japan
und den Vereinigten Staaten zunehmend darauf verlegt, relativ arbeitsintensive Ferti-
gungsschritte in Lander mit niedrigem Pro-Kopf-Einkommen auszulagern. Unsere Ana-
lyse der Arbeitsmarkteffekte dieser Entwicklungen stiitzt die Aussagen von Aussenhan-
delsmodellen: Die Einkommens- und Beschéftigungsaussichten von wenig qualifizierten
Arbeitskriften sowie von relativ arbeitsintensiven Teilsektoren des Automobilbaus in
den traditionellen Produzentenldndern verschlechterten sich im Zuge der Globalisie-
rung. Die Anpassung an den verschiirften «Wettbewerb von unten» unterschied sich
deutlich zwischen den drei Untersuchungsléndern Deutschland, Japan und den Verei-
nigten Staaten. Am schwichsten ausgepragt war der wirtschaftliche Strukturwandel in
den Vereinigten Staaten, wofiir massgeblich der Widerstand der dortigen Gewerkschaf-
ten verantwortlich war. Hierauf lésst es sich zuriickfiihren, dass die amerikanische Auto-
mobilindustrie im Hinblick auf Beschéftigung und internationale Wettbewerbsfahigkeit
hinter die deutschen und japanischen Wettbewerber zurtickfiel.

Keywords: Competitive pressure, outsourcing, specialization profiles, revealed
comparative advantages, relative wages, employment restructuring
JEL-Codes: F14,L62

1 Introduction

In contrast to industries producing labor intensive and standardized
goods, the automobile industry in high-income countries should be among
the winners of globalization. The production of automobiles is relatively
human capital intensive and technologically advanced. Nonetheless, glob-
alization is likely to have an impact on wages and employment in this in-

*  This paper has been produced as part of the research project «Ursachen und Implikationen der Globa-
lisierung am Beispiel der Automobilindustrie». Funding by the FRITZ THYSSEN FOUNDATION is grate-
fully acknowledged. We are indebted to GEBHARD KIRCHGASSNER and ROLF J. LANGHAMMER for
many helpful comments and suggestions on an earlier draft of the paper. The usual disclaimer applies.
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dustry, too. Trade models predict that the gains and costs of globalization
are unevenly distributed among various employment groups and various
subsectors of any industry, including automobile production. Especially
low-skilled workers and labor intensive segments of the sectoral value
chain should suffer deteriorating wage and employment prospects because
of competitive pressure from low-income countries.

We study the automobile industries of three major traditional producer
countries, namely Germany, Japan and the United States, in order to test
this hypothesis. The analysis covers the period 1978-1998 and proceeds in
three steps. In Section 2, we discuss several aspects of globalization in the
automobile industry. We focus on new competitors which emerged in
countries with relatively low per-capita income. This is because trade
models predict that increasing trade between countries at different levels
of economic development should have relatively pronounced effects on
the intrasectoral distribution of income and employment. In addition to
new producers and exporters of finished automobiles, we assess the de-
gree of outsourcing of relatively labor intensive segments of the value
chain undertaken by the automobile industry in traditional producer
countries.

Section 3 portrays trends in wages and employment in the automobile in-
dustry of Germany, Japan and the United States since the late 1970s. We
stress that intersectoral wage premia of the automobile industry, relative
to total manufacturing, must not be confused with the intrasectoral distri-
butional effects of globalization. The latter are captured by the develop-
ment of the wage ratio for low-skilled (production) workers versus high-
skilled (non-production) workers and the development of the sectoral hu-
man capital intensity (proxied by the number of non-production workers
per production worker). We then correlate the intrasectoral wage and em-
ployment trends with variables reflecting the intensity of international
competition. The predictions of trade models are largely supported for
Germany and Japan, but rejected for the United States.

Against this background, Section 4 inquires more deeply into globaliza-
tion-induced restructuring processes in the three traditional producer
countries. We calculate a measure of revealed comparative advantage
which suggests that the US automobile industry was badly prepared to
cope with competitive pressure from below. Next we run simple OLS re-
gressions to evaluate the stability of production patterns in the automo-
bile industry and its degree of specialization. We find that trade unions re-
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sisted economic restructuring in the US automobile industry. In Section 5,
we conclude that the employment record and the world-market perfor-
mance of the automobile industry in traditional producer countries criti-
cally depends on the intensity and timeliness of economic adjustment to
fiercer competition from below.

2 Competition from Below: Stylized Facts

The automobile industry is typically considered to be at the forefront of

globalization. Evidence supporting this view includes:

¢ the intricate network of alliances and cross-shareholdings among auto-
mobile companies, within nations and regions but also between re-
gions (VICKERY 1996);

e intensified M&A (mergers and acquisitions) activities in the 1990s, in-
volving both end-producers and automotive input suppliers (PRICE-
WATERHOUSECOOPERS 2000; WORLD TRADE AGENDA 2000);

¢ the trend towards technologically motivated cooperation agreements
which was caused, inter alia, by end-producers entering into new forms
of partnerships for the design of principal components and subsystems
(UNCTAD 1998, p. 25);

¢ and the significant role of intra-firm trade, e.g. of US-based automo-
bile multinationals (UNCTAD 1999, p. 443).

All these indicators do not reveal, however, whether new competitors
from countries with relatively low per-capita income have become inte-
grated into the international division of labor in the automobile industry.
This element of globalization is of utmost importance for analyzing the
labor market implications of globalization in traditional producer coun-
tries. Labor market effects should be relatively benign as long as interna-
tional relations remain restricted to intra-industry trade between coun-
tries that are similarly advanced economically and characterized by com-
parable factor endowments. By contrast, competition from below, i.e.,
from considerably less advanced countries with an abundant endowment
of less qualified labor is expected to cause significant adjustment pres-
sure, especially on less qualified automobile workers in high-income
countries.

At first sight, the automobile industry seems badly suited to study the

consequences of fiercer competition from below. The industry as a whole
is technologically advanced and relatively human capital intensive (HEIT-
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GER ET AL. 1999; VICKERY 1996).! As a consequence, automobile produc-
tion continues to be dominated by high-income countries, accounting for
about 70 percent of world production. However, subsectors of the auto-
mobile industry differ considerably in terms of factor intensities. In Ger-
many, for instance, the ratio of workers to sales was 2.5 times as high in
the production of autoparts as in the production of automobiles and en-
gines, (VDAD var. issues). Hence, outsourcing, the fragmentation of value
chains and the integration of low-income countries into the international
division of labor are reasonable options in this industry, too.

New competitors comprise end-producers and input suppliers from coun-
tries with relatively low per-capita income; in addition to developing and
newly industrializing countries, Eastern and Central European transition
countries and the so-called EU-periphery (Greece, Ireland, Portugal, and
Spain) belong to this income category. Considering the most important
producers of automobiles among low-income countries, Figure 1 reveals
rising market shares especially for end-producers located in Asia and in
Southern and Central Europe. As a corollary, the share of high-income in-
dustrial countries declined by almost 10 percentage points since 1980.

Figure1 New Competitors: Share in World Production of Automobiles,
1980 and 1998

percent
10 4
9 8.2
8
7
61 49
5
4
3
2 4 1.2
14
0 T
Europe * Asia® Latin America®

01980  W1998

6.6

5.0

2Czech Rep., Hungary, Poland, Spain. — ® PR China (1983 instead of 1980), India,
South Korea. — ¢ Argentina, Brazil, Mexico.
Source:  'VDAa (var. issues).

1 For instance, R&D expenditure amounted to 12 percent of value added in the German automobile in-
dustry in the mid-1990s, twice as much as in total manufacturing (WEis 2000).
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Several new suppliers, including Mexico, South Korea, and Spain, were
quite successful in penetrating world automobile markets. In the second
half of the 1990s, the countries listed in Figure 2 accounted for almost a
quarter of world exports of automobiles, thereby nearly doubling their
export share within a decade. Taking recent developments into account,
Figure 2 tends to understate the competitive pressure from new automo-
bile production locations. Automobile production in Brazil was tradition-
ally restricted to serving local (or at best regional) markets, but its world-
market orientation is likely to become stronger. Investment projects ini-
tiated since the mid-1990s indicate that automobile multinationals are
changing their strategy as a response to liberalized import policies in
Brazil (INTER-AMERICAN DEVELOPMENT BANK and INSTITUTE FOR EURO-
PEAN-LATIN AMERICAN RELATIONS 1996, p.41; THE EcoNnoMmisT 2000,
p. 66). Furthermore, while comparable data is lacking for exports from
Central European locations, some suppliers in this region have clearly
emerged as internationally competitive exporters recently. Notably in the
Czech Republic, automobile production has become integrated into the
value chains of automobile multinationals, as before in Mexico and Spain
(RICHET and BoOURAsSA 2000).

Figure 2 Major New Competitors: Share in World Exports of
Automobiles, 1985-1998*

percent Spain

12 4
10.4
10

South Korea 8.7

Mexico 6.3
6 5.5
47

4 Brazil
2.9 27 31

24 16 1.7 18

85/89 90/94 95/98  85/89 90/94 95/98  85/89 90/94 95/98 85/89 90/94 95/98

? Period averages; missing values for Mexico: 1985-1991 and 1993; South Korea:

1985; world exports approximated by the sum of exports of relevant exporters as

given in VDAD.

Source:  VDAD (var. issues); AMERICAN AUTOMOBILE MANUFACTURERS ASSO-
CIATION (1998) (for Brazil 1985-1992); AuTo & TRUCK INTERNATIONAL
(var. issues) (for Mexico).
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The emergence of new producers and exporters of automobiles was fre-
quently due to foreign direct investment (FDI) in low-income countries
by multinational companies. For example, low-income countries taken to-
gether hosted almost half of total FDI stocks held by the German auto-
mobile industry prior to the DaimlerChrysler merger in 1998 (Table 1). In
the early 1980s, Latin America represented the by far most important
host region for German automobile companies. In the process of forming
the European Single Market, Spain attracted substantial FDI by the Ger-
man automobile industry. More recently, this industry grasped new invest-
ment opportunities in Central and Eastern Europe. In the late 1990s, FDI
stocks held in this region were of a similar magnitude as FDI stocks held
in the EU-periphery.

Table1  Regional Distribution of FDI Stocks of the German
Automobile Industry, 1981-1998 (percent)

1981 | 1985 | 1990 | 1994 | 1997 | 1998

EU 2582 | 27.4* | 475 | 45.7 | 40.6 | 21.9
thereof:

— EU-periphery® 10.8 76 | 244 | 145 | 113 7.7
other industrial countries 21.4¢ | 37.5¢ | 20.0 149 21.2 52.7
developing and transition countries

— total 528 | 350 | 325 | 394 | 382 | 255
— Africa 10.64 3.64 5.8 37 2.1 1.3
— America 40.4 28.8 233 26.3 20.3 12.7
— Asia® n.a. n.a. 1.0 1.1 0.7 04
— transition countriesf n.a. n.a. 2.5 84 | 151 | 11.1

(4.5)| (2.9)

* Excluding Sweden. — " Ireland, Portugal and Spain; 1981-1990: only Spain; 1994
and 1997: Portugal and Spain. — € Including Sweden. — ¢ Rep. of South Africa and
Nigeria. — ¢ Excluding China. - Including China. — & China in brackets.

Source: DEUTSCHE BUNDESBANK (var. issues).

In addition, Korea set up an indigenous automobile industry (Daewoo/
Ssangyong and Hyundai/Kia) which successfully penetrated world mar-
kets. In contrast to Mexico and Spain, Korea’s exports of automobiles were
not focused on neighboring high-income countries but regionally diversi-
fied.? As a consequence, traditional producers were affected by competi-

2 In 1998, Europe absorbed 48 percent of Korean exports of automobiles, 31 percent went to America
(two thirds of which were exported to the United States and Canada), and about one fifth were des-
tined to Africa, Asia, Australia and Occania (VDAa var. issues).
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tive pressure from Korea both in their home markets and in third mar-
kets, including the developing world. Yet, the development of an indige-
nous automobile industry rendered it more difficult for Korea to become
integrated into global sourcing networks of automobile multinationals.
Apart from assembling automobiles, locations such as Mexico, Spain and
Central European countries increasingly supplied traditional producer
countries with automotive parts and components. In other words, compe-
tition from below goes beyond world-market oriented assembly opera-
tions in low-income countries and extends to imports of automotive in-
puts.

Figure 3 shows that low-income countries have become relevant suppliers

of automotive inputs for the automobile industries of Germany, Japan

and the United States. According to detailed country studies, trade in
automotive inputs with low-income countries expanded particularly at

the regional level (D1eHL 2001):

* in the case of the US automobile industry, a rising share of imports of
engines, electrical equipment and other parts and accessories origina-
ted from Mexico;

* for the Japanese automobile industry, other Asian countries represen-
ted the most important (low-income) suppliers of automotive inputs;

¢ apart from high-income European neighbors, the EU-periphery was
the most important supplier of electrical equipment to the German
automobile industry. Since the mid-1990s, this industry imported a
steeply rising share of engines from Central European countries.

Measured by the share of imports from major low-income trading part-
ners in total imports of automotive inputs, competitive pressure from be-
low appears to be similarly advanced in all three traditional producer
countries (Figure 3). However, imports from all sources contributed signi-
ficantly less to domestic absorption of the automobile industry in Japan
than in Germany and the United States (D1EHL 2001).
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Figure 3 Imported Inputs of the Automobile Industry in Traditional
Producer Countries from Low-income Countries®,
1978/79 and 1997/98°

percent

40 -

0 1978/79 B 1997/98

30 4

20 4

10

Germany Japan United States

 Share in total imported inputs; inputs considered here comprise parts and acces-
sories (SITC 784), electrical equipment (SITC 778.3), and motors (SITC 713.2).
Low-income trading partners of Germany include the EU-periphery, Turkey, and
Central and Eastern Europe. Low-income trading partners of Japan and the
United States include Asia and Latin America. —® Annual averages.

Source:  OECD (2000).

All in all, the evidence suggests that traditional automobile producing
countries have been subjected to increasing competitive pressure from
new locations in low-income countries. Countries such as Mexico, Spain
and the Czech Republic emerged as competitive suppliers of both fin-
ished automobiles and automotive parts. Other countries, notably Korea,
focused on penetrating world markets for finished automobiles. All three
traditional producer countries considered here were affected, even
though imports of automotive inputs remained less important for Japan
than for Germany and the United States. Hence, the stylized facts let us
expect adverse labor market implications of fiercer competition from be-
low for low-skilled workers in all traditional automobile producing coun-
tries.
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3 Labor-Market Effects in Traditional Production Locations
3.1 Theoretical Models on Distributional Effects of Globalization

The links between the globalization of the world economy and changes in
relative factor prices have long been discussed in the theoretical litera-
ture. With regard to the intrasectoral dimension of income inequality, i.e.,
wage differentials between workers of different skill levels in the same
sector, there are two basic models. In the Heckscher-Ohlin model, the lib-
eralization of international trade in final goods causes a restructuring to-
wards the relatively human capital intensive sectors in high-income coun-
tries. High-skilled workers gain relative to low-skilled workers, both in
wages and employment (STOLPER and SAMUELSON 1941). This is because
more high-skilled workers per low-skilled worker are required for the ex-
pansion of human capital intensive sectors than are released in the con-
traction of labor intensive sectors. In the Feenstra-Hanson model, the lib-
eralization of foreign direct investment and international trade in inter-
mediate goods enables high-income countries to outsource relatively labor
intensive segments of the value chain to low-income countries (FEENSTRA
and HaNsoON 2001). Hence, like in the Heckscher-Ohlin model, the labor
market situation of low-skilled workers in high-income countries is ex-
pected to deteriorate.

With regard to the intersectoral dimension of income inequality, i.e., wage
differentials between workers of the same skill level in different sectors,
there are also two basic models to explain globalization-induced distribu-
tional effects. In rent-sharing models®, firms and unions bargain over sec-
tor-specific rents. The greater these rents and the greater the union’s bar-
gaining power, the higher the sectoral wage level. Opening up to interna-
tional trade erodes the market power of incumbent firms and, hence, the
sector-specific rents in once protected sectors. Furthermore, the exit-option
of capital and know-how in liberalized factor markets curtails the
bargaining power of unions. Therefore, the rent-sharing models predict a
decline in the sectoral wage levels in the course of globalization in those
sectors where import penetration rises and where firms can easily move
production to low-income countries.

In efficiency-wage models, firms do not regard wages as exogenous but
use them as a motivation instrument to increase labor productivity.

3 For a comprehensive survey of rent-sharing models see OswALD (1985).
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Workers receive a sectoral mark-up on their reservation wage. The size of
this mark-up is positively related to the strength of the relationship be-
tween wages and labor productivity, which in turn depends on the capital
and technology intensity (according to the shirking and the labor-turn-
over approach)* and on the average profitability of the firms in the sector
(according to the gift-exchange approach). The higher these variables, the
stronger the wage-productivity relationship. Hence, the efficiency-wage
models suggest that high wages can be paid only in those sectors which
can maintain their international competitiveness by specializing in human
capital intensive segments of the value chain.

3.2 Intersectoral Distributional Effects

The analysis of the intersectoral dimension of globalization-induced dis-
tributional effects proceeds in two steps. First, we trace the development
of wages and employment in the German, Japanese and US automobile
industry relative to the total manufacturing sector of the respective coun-
try. Second, we perform the same analysis for important subsectors of the
automobile industry.

Table2  Wage and Employment Trends in the German, Japanese and
US Automobile Industry

Germany | Japan® | United States

Average earnings
(total manufacturing = 100)

1978-1982° 117 124 135
1995-1999° 121 129 133¢
Employment
(percentage share of total manufacturing)
1978-1982° 9.2 2.6 4.0
1995-1999° 11.3 2.5 4.6¢

 Transport equipment. — ®* Unweighted average. — © 1994-1996.
Source: BARTELSMAN and GRAY (1996); MINISTRY OF FINANCE (var. issues); STA-
TISTISCHES BUNDESAMT (var. issues).

4 The different approaches to explain the positive wage-productivity relationship are presented in
AKERLOF and YELLEN (1986).
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The automobile industry is characterized by a higher-than-average capital
and technology intensity. Furthermore, the development and manufactu-
ring of automobiles requires increasing R&D and involves significant fi-
xed costs (VICKERY 1996). Hence, it is not surprising that the average ear-
nings of automobile workers are significantly higher than those of wor-
kers in total manufacturing (Table 2).

In Germany and Japan, the intersectoral wage differential increased over
the last 20 years, while it slightly decreased (albeit from a very high level)
in the United States. According to efficiency-wage models, this develop-
ment may reflect that the German and Japanese automobile industries
were more successful in adapting to globalization by outsourcing labor in-
tensive segments of the value chain to low-income countries.” At the same
time, the employment share of the automobile industry in total manufac-
turing increased in Germany and the United States but remained fairly
stable in Japan. In the case of the United States, the ostensibly favourable
employment trend is, however, mainly due to a seriously depressed star-
ting point. The US automobile industry was hit especially hard by the re-
cession of the late 1970s and early 1980s, during which it shed 27 percent
of its production workers and 18 percent of its non-production workers.

The overall favorable wage and employment situation in the automobile
industries of Germany, Japan and the United States does not rule out that
some of their subsectors lost out in the course of globalization. Both the
Heckscher-Ohlin and Feenstra-Hanson model suggest that labor inten-
sive subsectors should be especially vulnerable to competitive pressure
from low-income countries. This hypothesis is corroborated by the devel-
opment of the wage ratio between the relative human capital intensive
automobile assembly and the relatively labor intensive production of
automotive parts and components (Table 3).°

5 As will be shown below, the high wage premium in the United States does not mean that this country
was best prepared to deal with fiercer competition from below.

6 In the United States, the production of automotive parts and components requires 3.7 times as many
workers per revenue unit than the automobile assembly. In Germany, the ratio is 2.5 (data sources as
in Table 2).
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Table3  Wage Ratio between the Automobile Assembly® and the
Production of Automotive Parts and Components

Germany Japan United States
1990 1.18 1.14 1.28
1995 1.16 1.15 1.42
2001 1.18° 1.23 n.a.

* Germany: automobiles and motors; Japan: automobiles; US: cars and car bodies.

°1999.

Source: BARTELSMAN und GRAY (1996); STATISTISCHES BUNDESAMT (var. issues);
unpublished data by the Confederation of Japan Automobile Workers’
Unions (JAW).

As expected, this wage ratio increased significantly over the last 10 years
in Japan and the United States. In the German automobile industry, by
contrast, workers in labor intensive subsectors did not incur income losses
relative to their peers in human capital intensive subsectors. The different
experience of Germany is striking as all three countries were hit by com-
petitive pressure from low-income countries.” The fairly stable wage ratio
may be explained in two alternative ways: Either the intersectoral wage
structure® in Germany is less flexible, or German producers of automo-
tive parts and components adapted more successfully to globalization.

3.3 Intrasectoral Distributional Effects

In order to assess the impact of globalization on the intrasectoral dimen-
sion of income distribution, we compare recent wage and employment
trends of low-skilled and high-skilled automobile workers in Germany,
Japan and the United States. Using correlation techniques, we subse-
quently link the changes in the human capital intensity and the relative
wage of low-skilled workers to the changes in import penetration in va-
rious subsectors of the automobile industry. Since data on schooling, pro-
fessional training and work experience is not available at this level of sec-
toral disaggregation, we use the dichotomy of production versus non-pro-
duction workers as a rough proxy for the qualification level. As usual in

7  See Section 2.
8  As mentioned before, the term intersectoral is also used when comparing different subsectors within
the automobile industry.
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the relevant literature, we assume that non-production workers are more
highly qualified than production workers.

Figure 4 Wages and Employment in the German, Japanese and US
Automobile Industry (1978 = 100)

Germany®
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* West Germany. — * Number of non-production workers divided by number of pro-
duction workers. — © Ratio between the average wage of production workers and
the average wage of non-production workers. — ¢ Transport equipment.

Source: BARTELSMAN and GRAY (1996); MINISTRY OF FINANCE (var. issues); STA-
TISTISCHES BUNDESAMT (var. issues).
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In the German automobile industry, employment increased steadily from
1978 to 1991 (Figure 4). The post-unification recession was a severe blow
to this industry, however, almost entirely wiping out the employment
gains achieved since 1978. In 1994, the sector stabilized and subsequently
returned to its pre-unification employment growth path. Despite the posi-
tive overall employment trend, the labor market situation of low-skilled
workers deteriorated. First, the sectoral human capital intensity increased
strongly throughout the observation period; essentially all employment
gains accrued to high-skilled workers.” Second, the relative wage of low-
skilled workers fell steadily, i.e., the wages of low-skilled automobile wor-
kers developed less favorably than those of their high-skilled peers.

The Japanese automobile industry experienced strong employment growth
with an average annual growth rate of 2.7 percent until 1995. In the two
consecutive years, employment declined sharply but stabilized afterwards.
In contrast to Germany, low-skilled automobile workers in Japan did not
lose relative to their high-skilled peers until 1991. Neither did the human
capital intensity increase nor did the relative wage of low-skilled workers
exhibit a negative trend. Only later did employment prospects of low-
skilled workers deteriorate noticeably as evidenced by a rising human ca-
pital intensity. All the more surprisingly, their income situation improved
with relative wages of low-skilled workers rising steeply since 1994. It
points to institutional rigidities in the wage-setting procedure that the
Japanese labor-market response to increased competition from low-in-
come countries is only partly in line with the Stolper-Samuelson theorem
(see below).'?

The employment situation in the US automobile industry was dominated
by the two recessions at the beginning of the 1980s and the 1990s. During
the first recession, employment shrank dramatically and, despite employ-
ment growth in the mid 1980s and 1990s, employment has never since re-
covered to its 1978 level. The peaks in human capital intensity during the
two recessions show that low-skilled workers were more severely affected
by layoffs than high-skilled workers. However, in contrast to Germany,
low-skilled workers regained their initial employment share after the reces-
sions. Consequently, there is no upward trend in human capital intensity.

9  While employment of high-skilled workers increased by 50.4 percent, the number of low-skilled jobs
rose by merely 1.5 percent (STATISTISCHES BUNDESAMT var. issues).

10 Another explanation would be that labor supply shifted towards higher qualifications. Data constraints
prevent us from evaluating the relative importance of this possibility.
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The development of the relative wage of low-skilled workers in the US
automobile industry is quite surprising. In contrast to total manufactu-
ring, the relative wage did not fall but remained above its 1978 level
throughout the entire observation period. The lack of adjustment accor-
ding to the Stolper-Samuelson theorem together with the fall in sectoral
employment cast considerable doubt on whether the much heralded US
labor-market flexibility can be found in the automobile industry. Es-
pecially the poor employment performance in automobile assembly (not
reported in Figure 4) seems to be due to high unionization and militant
labor disputes which prevented restructuring towards human capital in-
tensive products and a decline of the relative wage of production wor-
kers.!! The international competitiveness of the US automobile manufac-
turers was thereby eroded.

In order to assess more systematically the impact of international compe-
tition on the labor market situation of low-skilled automobile workers, we
correlate the intrasectoral wage and employment ratios with some indica-
tors reflecting the intensity of international competition.'? As a first indi-
cator, we use the share of imports in overall production (MP).!* However,
the labor market outcome of increasing international trade should de-
pend on the relative income level of the trading partners. Trade models
predict that increasing trade between similarly advanced countries with
similar relative factor endowments should have smaller intrasectoral dis-
tributional effects than increasing trade between countries with different
relative factor endowments. Hence, we also run correlations with the share
of imports from low-income countries in overall imports (MLC). Accord-
ing to the Stolper-Samuelson theorem, MP and MLC should be related
positively with the human capital intensity (HN) and negatively with the
relative wage of low-skilled workers (RW).

As regards the German automobile industry, all correlation coefficients
have the expected sign and are highly significant (Table 4).'* Similarly
strong results are achieved when running the correlations for major sub-

11  For instance, the dispute between Caterpillar and the United Automobile Workers’ Union (UAW) on
the introduction of more flexible labor contracts began in 1991 and was not resolved until March 1998
(THE EcoNOMIST 1998).

12 In the following, we make use of disaggregated wage and employment data of subsectors of the Ger-
man and US automobile industry. This data which is not reported here is available from the authors
upon request.

13 Subsectoral terms of trade were not available at this level of sectoral disaggregation; calculating unit
values from the ITCS Database (OECD 2000) rendered meaningless results.

14 The period of observation differs between the three countries under consideration due to availability
of consistent time-series data.
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sectors, i.e., automobile assembly and production of automotive parts and
components. These results imply that the entire sector adjusted to global-
ization by specializing in human capital intensive products and by out-
sourcing labor intensive segments of the value chain to low-income coun-
tries. However, most correlation coefficients turn out to be stronger in the
production of automotive parts and components. This indicates that the
intensity of adjustment was particularly pronounced in this subsector.

Table 4  Import Pressure and Labor Market Developments in the
Automobile Industry: Correlation Results

Correlations Germany Japan® United States
Automobile Industry
MP ~ HN 0.82%* 0.52%#% 0.14
MP ~ RW -0.82%* -0.25 0.39
MLC ~ HN 0.97%* 0.74%* -0.32
MLC ~ RW —-0.84** 0.20 -0.07
Automobile Assembly
MP ~ HN 0.75%* n.a. -0.13
MP ~ RW —0.74%* n.a. 0.48*
MLC ~ HN 0.88%** n.a. —0.73%*
MLC ~ RW —0.85%* n.a. -0.07

Production of Automotive
Parts and Components

MP ~ HN 0.91** n.a. 0.08
MP ~ RW —0.88** n.a. -0.20
MLC ~ HN 0.94%* n.a. 0.27
MLC ~ RW —0.81%* n.a. -0.34

* (#+) significant at 5 (1) percent level; number of observations: Germany=22, Ja-

pan=28, United States=17. - * Transport equipment.

Source: BARTELSMAN and GRAY (1996); FEENSTRA (1996); MINISTRY OF FINANCE
(var. issues); MINISTRY OF LABOR (var. issues); STATISTISCHES BUNDES-
AMT (var. issues).

Japan resembles Germany with respect to the globalization-induced ef-
fects on the human capital intensity. Rising imports and a rising import
share from low-income countries went along with deteriorating employ-
ment prospects of low-skilled workers. By contrast, the correlation coeffi-
cients between the proxies for international competition and the relative
wage of low-skilled workers are not significant. This suggests that the in-
trasectoral wage effects were blurred by other factors. In the Japanese
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automobile industry, the increase in human capital intensity was achieved
mainly by reducing the intake of new low-skilled workers rather than by
laying off those employed.” As a consequence, the average job tenure of
low-skilled workers increased disproportionately. In combination with the
principle of seniority in wage setting, this modus operandi counteracted a
rise in the skill premium.

In the United States, the two subsectors of the automobile industry re-
sponded differently to globalization. In the production of automotive
parts and components, the signs of the correlation coefficients, though in-
significant, suggest that some Stolper-Samuelson-type adjustment may
have occurred. This appears to have helped the subsector to recover from
the severe crisis in the beginning of the 1980s. By contrast, growing inter-
national competition went along with a falling human capital intensity
and a rising relative wage of low-skilled workers in automobile assembly.
At the same time, overall employment declined rapidly which appears to
be the cost of the subsector’s failure to adjust. Low labor-market flexibil-
ity in this highly unionized subsector is most likely to blame.

4 The Role of Structural Adjustment

Despite being exposed to a similarly strong competitive pressure from
low-income countries, the wage and employment trends in the German,
Japanese and US automobile industry in the 1980s and 1990s differed
considerably. This suggests that the labor market implications of global-
ization in traditional producer countries depend to a large extent on how
these countries adjusted to globalization. In this section, we inquire more
deeply the nature of globalization-induced adjustment processes in the
German, Japanese and US automobile industry. We first track the evolu-
tion of international competitiveness by calculating revealed comparative
advantage (RCA) index values for the automobile industries since 1978.
Based on subsectoral RCA-index values, we then use a simple cross-sec-
tion OLS-regression model to estimate the direction and strength of the
changes in their specialization patterns.

15 By contrast, German automobile producers mainly resorted to early retirement of redundant low-skil-
led workers.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



We consider the widely used RCA-Index

(1) rca, =X~ M:

X, +M,
which relates the net exports of sector i, X,— M, to the sectoral trade vol-
ume, X;+M,. In order to estimate the international competitiveness of sec-
tor i relative to the total manufacturing sector, we calculate the relative re-
vealed comparative advantage (RRCA) index by adjusting RCA; accord-
ing to

X-M
X+M

(2) RRCA, =RCA, -

where X and M denote the exports and imports of the total manufactur-
ing sector.!®

Figure 5 RRCA-Index Values of the German, Japanese and US
Automobile Industry
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Judging by their relative factor endowments, advanced countries should
have a comparative advantage in the relatively human capital intensive
and technologically advanced automobile industry. This notion is corrobo-
rated for Germany and Japan (Figure 5). In both countries the RRCA-
Index values of the automobile industry were positive throughout the

16 For an alternative adjustment see NEVEN (1995).
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entire observation period, i.e., this sector was internationally more compe-
titive than the total manufacturing sector. Yet, the decline in the RRCA-
Index values in the 1980s reveals that these countries were not left un-
scathed by the growing competition from low-income countries. By con-
trast, RRCA-Index values were persistently negative for the US automo-
bile industry. The substantial wage premium of this industry, reported in
Table 2, was thus not backed by high international competitiveness. We
suspect that these differences in international competitiveness are caused
by the US automobile industry’s failure to adjust to globalization by shift-
ing towards its “natural” specialization profile.!”

In order to test this hypothesis, we run a simple OLS-regression across
different subsectors of the automobile industries of Germany, Japan and
the United States. The number of subsectors differs among the three
countries considered according to data availability (Germany:13; Japan:
12; United States: 10). We calculate the RRCA-Index values for the sub-
sectors at both the beginning (t,) and the end (t;) of the observation pe-
riod 1978—-1998 according to equation (2).'® Since we are interested in the
globalization-induced changes within the automobile industry, the RRCA-
Index values are calculated relative to the automobile industry rather
than the manufacturing sector.!” For each country, we then regress the
RRCA-Index at ¢, on the RRCA-Index at ¢, according to

3) RRCA;, =a+B-RRCA;, +¢;

Estimates of the coefficient f§ allow us to derive assertions on the stability
of the specialization profile within the automobile industry.?’ For ﬁ 21, the
initial specialization profile strengthened over time, i.e., subsectors with a
high international competitiveness at time £, became even more competi-
tive while the other subsectors lost further ground in world markets. If 3
lies within the range (0,1), the initial specialization pattern weakened, and
for <0, it even turned around. Additionally, we can analyze changes in
the degree of specialization. Under the standard assumptions of the OLS-
regression model, the following relation between the variances of the

17 By “natural” specialization profile we mean the profile that is consistent with the relative factor en-
dowment of the country.

18 In order to reduce the influence of the business cycle on the estimation results, we use three-ycar aver-
ages of the RRCA-Index values around 1979 and 1997.

19 That is, in equation (2) index i now stands for the subsector of the automobile industry and X and M
denote exports and imports of the total automobile industry.

20 For a detailed exposition of the methodology see CANTWELL (1989) and DALUM ET AL. (1998).
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RRCA-Index at time #, and ¢, 07 und 0%, the regression coefficient f3, and

the coefficient of determination R? holds:
o, _p
@ xR
A A
The degree of specialization increases from f, to ¢; if |3|>|R |, and decre-
ases if |B|<|R|.

From an economic point of view, a stable specialization profile and a high
degree of specialization are positive if (and only if) the sector was already
structured in line with its “natural” specialization profile at time #. In this
case, workers can accumulate firm-specific human capital and firms bene-
fit from cumulative innovations and economies of scale, thereby sharpen-
ing the competitive edge of the whole sector. However, a stable speciali-
zation profile may also be the outcome of lacking labor market flexibility
or protectionist measures in international trade. In this case, the overall
competitiveness of the sector suffers, eventually resulting in a decline in
wages and employment.

The estimates of ﬁ and [/3\/13 are presented in Table 5. The null =0 can be
rejected for all three countries. The specialization pattern of the German,
Japanese and US automobile industry was not reversed during the last 20
years. In the case of the United States, however, 8 was significantly differ-
ent from one, which implies that the initial specialization pattern weake-
ned considerably. This confirms our view that in comparison to its Ger-
man and Japanese counterparts, the US automobile industry was initially
to a lesser extent structured according to its “natural” specialization pro-
file and was, hence, ill-prepared to manage the growing competitive pres-
sure from low-income countries. The US automobile industry is also dif-
ferent with respect to the changes in the degree of specialization. The esti-
mates of /R are above one in Germany and Japan, but below one in the
United States. In other words, the degree of specialization rose in the
German and Japanese automobile industry and declined in the US auto-
mobile industry. Hence, a lower potential to realize economies of scale
could have contributed to the loss in international competitiveness of the
US automobile industry.?!

21 To check for robustness, we carried out the regression analysis for two ten-year subperiods (1978-1988
and 1988-1998). The results are very similar and not reported here.
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Table 5  Specialization Profiles: Regression Results Across Subsectors
of the German, Japanese and US Automobile Industry
(t/ = 1998, t(): 1978)

B BIR
Germany 0.66 1.40
Japan 3.81 7.24
United States 0.38 0.68

Number of observations: Germany: 13, Japan: 12, United States: 10.
Source:  OECD (2000).

5 Conclusions

The increasing integration of developing countries into the global division
of labor has put severe competitive pressure on various sectors in high-in-
come countries and triggered far-reaching restructuring processes. Tex-
tiles, steel, and ship-building are prominent cases in point. Despite persis-
tent protection against imports and high production subsidies, these sec-
tors suffered declining wages and dramatic losses of employment. By con-
trast, the automobile industry is more likely to be on the “sunny” side of
globalization since, taken as a whole, it is technologically advanced and
relatively human capital intensive. At first sight, choosing this industry to
assess the impact of increased competition from below on the labor mar-
ket situation in high-income countries hardly seems promising.

However, trade models predict that the gains and costs of globalization
should be unevenly distributed among the various employment groups
and the various subsectors of the automobile industry. Especially low-
skilled workers and labor intensive segments of the sectoral value chain
should be vulnerable to competitive pressure from low-income countries
and face declining wages and employment. We proceeded in three steps,
in order to unveil these more subtle labor market effects of globalization.

We started by analyzing the intensity of competition from below in the
automobile industry. At the end of the 1990s, Germany, Japan and the
United States, i.e., the major traditional producer countries, still accoun-
ted for more than half of global production and two fifth of global ex-
ports of automobiles and their parts and components. Nevertheless, the
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automobile industry was affected by globalization. Since the 1980s coun-
tries in Southern and Central Europe, South East Asia and Latin America
have significantly increased their share in world production and world ex-
ports of automobiles. In addition, low-income countries have become re-
levant suppliers of automotive inputs. Especially on a regional level, out-
sourcing of relatively labor intensive segments of the value chain has be-
come a viable option for the automobile industries in Germany, Japan
and the United States.

In the second step, we traced the wage and employment trends in the
German, Japanese and US automobile industry since the late 1970s and
linked these trends to the globalization-induced competitive pressure.
Compared to total manufacturing, automobile workers received a signifi-
cant wage premium and enjoyed a rising or at least stable employment level
in all three countries. They were, thus, among the winners of globalization.
But the favorable wage and employment trends mask substantial differ-
ences between the various subsectors of the automobile industry. In the
case of Japan and the United States, the average wage level rose far more
steeply in the relatively human capital intensive automobile assembly
than in the relatively labor intensive production of automotive parts and
components.

Furthermore, we found evidence that the labor market situation of low-
skilled automobile workers deteriorated in the traditional producer coun-
tries in the last 20 years. In Germany, the sectoral human capital intensity
rose and the sectoral relative wage of low-skilled workers fell. In the
Japanese automobile industry, the employment prospects of low-skilled
workers deteriorated while their relative wages remained fairly stable.
Only in the United States the sectoral human capital intensity did not re-
veal a clear trend. Even more surprisingly, the relative wage of low-skilled
automobile workers in the United States remained above its 1978 level
throughout the entire observation period. We then correlated the intra-
sectoral wage and employment ratios with a number of indicators reflec-
ting the intensity of international competition. Apart from the US auto-
mobile industry, we found Stolper-Samuelson-type adjustment to growing
competitive pressure from low-income countries.

Finally, we analyzed the evolution of the subsectoral revealed compara-
tive advantages of the automobile industries in Germany, Japan and the
United States to inquire more deeply the nature of globalization-induced
restructuring processes. Simple OLS regressions suggest that the relatively
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poor performance of the US automobile industry in world markets vis-a-
vis its German and Japanese counterparts in the last 20 years can be ex-
plained by two factors: First, the powerful United Automobile Workers’
Union obstructed the industry’s efforts to restructure towards its “natu-
ral” specialization profile. Second, the degree of specialization declined in
the US automobile industry, which was in contrast to Germany and Ja-
pan. For these reasons, this industry was ill-prepared to cope with compe-
titive pressure from below and lost international competitiveness.
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