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1. Introduction

During the last decades, world trade patterns ltinamged dramatically. At the same time,
the position of low-skilled workers in Germany anthny industrialised countries has

deteriorated steadily. Both phenomena were linké@tl wach other and resentment against
international trade has been rising among the puphrticularly against the integration of

newly emerging markets into the world economy. Utttday, however, there has been no
consensus about the contribution of internatioraadd to the large and well-documented skill
upgrading of employment that many industrialisedntdes have experienced.

Earlier empirical studies in this field of reseanehmarily concentrated on separating the
impact of international trade on the demand foliskiom the effect of skill-biased technical
change. Most studies concluded that trade play®sofe but is not the driving force behind
the labour market outcome of low-skilled employ@esadvanced countries. Instead, more
weight has been attributed to technical change.eMmcent theoretical and empirical
literature has introduced international outsourcimgo the analysis as an alternative
explanation to technical change. However, the ekdetween outsourcing and skill

upgrading is also controversial.

When analysing the labour market impact of inteamat trade, there is a need for a profound
understanding of the nature, extent and dynamidsade flows. One aspect that has largely
been neglected in empirical analysis is that tlaeeedifferent kinds of trade flows and that
each of these trade flows may provoke differenttreas in the labour market. In general, the
literature distinguishes between three categorie¢sade flows: inter-industry trade (i.e., one-
way trade), horizontal intra-industry trade (i.Bvp-way trade in products within the same
product category and with the same quality, buhvdifferent product attributes, such as
colour or design), and vertical intra-industry ga@e., two-way trade in products within the

same product category, but with different qualéyels).

The present thesis focuses on the role of verinted-industry trade in affecting the demand
for skills. The impact on the labour market of ttype of trade is much less frequently

highlighted in the literature which primarily foess on trade in the sense of inter-industry



trade or international outsourcing and on skillslei technical change. Considering that trade
in quality differentiated products not only playsubstantial role in German trade with newly
emerging markets but also with other advanced cmsnttaking this type of trade into
account in empirical analysis might yield new imggon the linkage between trade and skill

demand.

Germany provides an interesting case study sinisestrongly engaged in international trade
and characterised as a country where great impmatsnattached to product quality. In fact,
examples of German companies that shifted thee eativities from the manufacturing of
standardised products to the production of firgg-rguality niches in order to resist
international competition within product categorig® manifold. The companSteiff for
instance, produces relatively expensive high-gualiift toys in a highly competitive market.
Meanwhile, the television manufacturer LOEWE hascggdised within the luxury segment in
the manufacture of sophisticated, high-qualityuisiens, and has thus been able to persist in
the market despite increased international comgetiiThe pressure to be innovative and to
permanently upgrade product quality, however, his® @ncreased the requirement for
professional and technical flexibility. Given thatlfilling this job profile is especially
difficult for workers with low qualifications, qu&y competition might have fostered a
process of restructuring within firms, which shiftthe demand away from unskilled toward

skilled workers, thus contributing to the skill wpding of employment.

The focus of the thesis will be on the linkage kesw trade, wages and employment in the
manufacturing sector, rather than on the effectrazfe on the German labour market as a
whole. This is important to emphasise, given thetliding employment opportunities for

low-skilled workers in the manufacturing sector htjgat least partly, be compensated for
through the creation of jobs for this skill groupather sectors of the economy, especially the

service sector.

The manufacturing sector deserves particular attembr various reasons. First and foremost,
employment opportunities for low-skilled workers naened markedly in this sector where a
relatively large number of unskilled workers arepéoged and which belongs to those sectors

of the economy most strongly exposed to internaticompetition. Second, the dynamics of



international trade can best be observed in thatoseThird, the focus on the manufacturing
sector allows exploiting the richness of empirigatl theoretical studies already conducted in

this field of research.

The thesis adds to the existing literature on tradd employment in several ways: The
impact of trade in quality differentiated produots skill demand has received little attention
in empirical analysis so far. By analysing this ral through which trade might affect the
labour market in industrial countries, the thesmntdbutes to a more comprehensive
understanding of the forces acting through trad#® @nhow these forces interact with one
another. Beyond that, the study explicitly dealshwhe potential labour market impact of
trade between developed countries. Given that tyuadimpetition prevails to a considerable
extent among advanced countries, it might affedt samposition through this channel. To
the best of the author's knowledge, this issuerfasbeen considered in previous empirical

investigations, which primarily focus on the efteof trade with developing countries.

The thesis proceeds as follows: Chapter 2 brikgtches out changes in the labour market
position of low-skilled workers in Germany durirttetlast four decades. The focus will be on
the evolution of skill-specific unemployment ratasd wage inequality. Chapters 3 and 4
theoretically discuss the numerous channels thraughh international trade and technical
change might affect the demand for skills; thesaptérs also deliver an overview of
empirical studies on this issue for Germany andhmaring the results, for a range of other
industrial countries. Naturally, special focus whlé directed toward the role of trade in
quality differentiated products. Chapter 5 is coned with measuring trade in different
qualities. It presents and discusses several itwkcaapplied in the empirical literature.
Chapter 6 draws upon the most detailed trade daiiéable to elaborate the relevance of trade
in qualities in German foreign trade by partnerrdop and by industry. This chapter also
illuminates Germany’s specialisation pattern inmgrof quality within vertical intra-industry
trade. Furthermore, a more-detailed analysis afetrdata will be conducted for the textile
industry to gain deeper insights on the dynamicgrafle flows within an industry. In
addition, it will be described how vertical intnadiustry trade may interact with other forces
that may affect an industry’s activities and thissrequirement for skills, especially technical

change and international outsourcing. Chapter fiesaput empirical analysis to determine



whether the shift toward high-skilled workers inr@any has occurred within or between
industries. This chapter aims at restricting thenber of potential forces that might be
responsible for the labour market outcome of lovileskk workers. Empirical results from
Chapter 7 provide the basis for the empirical asialyn Chapter 8. This chapter assesses
econometrically to what extent Germany’s speciabsaon products with superior quality
has affected the skill structure of employment Ine tmanufacturing sector. Chapter 9
concludes the thesis with a summary of the maidirfigs. It also delivers an outlook on the
link between trade, technical change and skill dean@and provides some recommendations

for public policy.



2. Qualification matters: Low-skilled workers in Germany

In accordance with the common pattern observeddustrial countries, qualification has
become a key determinant for a worker’s positiothien German labour market. As pointed
out by Reinberg and Hummel (2007), qualificatiormere important on the labour market
than are age or gender. Indeed, it has been welldented that, over the past decades, the
labour market situation for low-qualified workera Germany deteriorated steadily. In
contrast, the employment prospects of highly giemlitvorkers have improved significantly.
With the growing demand for highly qualified empé®g, severe skill shortages for some
occupations have become evident in recent yegoecesdly in the areas of engineering and

other occupations that require technical qualifareg (Koppel, 2008).

This chapter examines the labour market outcomearkers with different skills in more

detail. First, this is done by analysing the depgient of skill-specific unemployment rates in
Germany. To compare and validate the results, ¢élveldpment will be put to an international
context by taking into account the developmentkaf-specific unemployment rates in other
selected advanced countries. Afterwards, the saralysas will be done for the development

of German wage inequality.

2.1 Development of skill-specific unemployment

After the end of the Second World War, which walofeed by industrial expansion in the
1950s, unemployment had not been a severe probiéhihe 1970s. As a consequence of the
first oil crisis in 1973/74, however, Germany, alowith many other industrial countries,
experienced a severe recession accompanied byoagsand persistent contraction of
industrial activity in 1974/75 and, hence, an iasein overall unemployment (Paqué, 1999).
As Pagué (1999) pointed out, blue collar workefféesed from relatively strong increases in
unemployment compared to white collar workers at thme. Until the end of the 1970s, the
overall unemployment situation improved only slighfter the second oil crisis in 1980/81,
unemployment started to increase sharply and diddeoline markedly thereafter, despite
economic recoveries following the recession periéagure 1 shows the development of the
overall, as well as the skill-specific, unemploymeate in Germany between 1975 and 2004.
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The figure delivers a first impression of how fae tposition of low-skilled workers on the
labour market worsened in the last four decadeshi/the group of workers, distinction is
made between individuals with no completed vocaiiomaining (low-skilled workers),
individuals that have passed apprenticeship orialged vocational school (medium-skilled
workers), and individuals with a degree from unsigror from university of applied sciences
(high-skilled workers).

Figure 1: Skill-specific unemployment rates in Gernany (1975-2004)

Western Germany (1975-2004) Eastern Germany (1991-2004)
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r~ 24.6%
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/
—@— overall — — lowskilled* —— medium skilled** —— high skilled*** 1547 11.2%
10
* without completed vocational training /—/\’\’/9.9%
** with apprenticeship or specialised vocational school 5 KM H Aty NX
*+* with degree from university or from university of applied sciences oA 4.0%
T T T T T
Skill-specific unemployment rates refer to the percentage of civilian labor force 1991 1994 1997 2000 2003
with the same level of educational attainment (without apprentices) that is unemployed

Source: Reinberg and Hummel (2007); author’'s itatsdin. Notes: 1) Data are based on the German
Microcensus and structural surveys of the Germateia Employment Agency (IAB). 2) Separate timaeser
data for western and eastern Germany can only pietdd for the period between 1975 and 2004 as fdata
western and eastern Berlin are no longer availdideecafter. 3) Although data for unified Germang aiso
available for 2005 they are not included here & ttomparability with earlier data is limited. Bhis due to
substantial modifications of the German Microcensu2005 and the Harz IV labour market reform ir020
which has affected the number of officially registt unemployed.

Figure 1shows that low-skilled workers were especially Haitdby the economic crisis in
1980/81, where a large number of production workesse released from German

manufacturing industry. Compared to workers witghlerr skills (i.e., medium-skilled and
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high-skilled workers), they experienced a sharp addproportionate growth in
unemployment rates, which could not be reversegitgesconomic upswings that set in after
recessions. Although the unemployment rate of dileskworkers decreased to some extent at
the end of the 1980s, substantial structural imizaa (especially between low-skilled and
high-skilled workers) have remained persistentiyghhever since. These imbalances became
particularly pronounced after the German reuniitcsatboom in the early 1990s, when the
German economy was hit by a severe recession, hwith the western and eastern regions
experiencing strong increases in overall unemploymeith the least-skilled, once again,

suffering the most.

Apparently, the completion of vocational trainisgems to be the minimum for a competitive
position in the German labour market. Although timemployment rate among medium-
skilled workers in western Germarhas increased, especially after German reunificatio
(reaching a value of 7.3% in 2004), it is much lowean among those without completed
vocational training (21.7%). The risk of becomingemployed is the lowest for workers with
higher educational attainment. Workers with a degrem a college or higher education or
university were hardly affected by any of the ecuoi crises mentioned previously.
Compared to other skill groups, the unemploymemn¢ @mong high-skilled workers in
western Germany remained roughly constant at velgtiow levels between 1975 and 2004.
It reached a maximum level of 4.5% in the wakehaf $econd oil crisis at the beginning of
the 1980s and declined thereafter, reaching apmately 3.5% in 2004. In eastern Germany,
the tendency regarding skill-specific unemploymeates is basically the same, apart from
general differences in the level of unemploymenthwvestern Germany exhibiting much

lower unemployment rates for all skill groups.

Further insights emerge when the development of-gkecific unemployment rates in
Germany is analysed in an international contexigegd@ann and Rukwind (2009) analysed
data on skill-specific unemployment rates for Gemnahe United Kingdom (U.K.) and the
United States (U.S.) for selected years betweerl E9@ 2004, using data provided by the
Organization for Economic Cooperation and Developm{®ECD). In the present study, a
similar analysis has been conducted by includingenrecent data for the years 2005 and
2007 (see Table 1). Data show that the unemploynaémiof low-skilled workers in Germany



has been well above those of the U.K. and the @sSwell as above the OECD average for

all years under study, except for 1991.

Table 1: Skill-specific unemployment rates in Germay, the U.K. and the U.S.
(1991-2007)

1991 1995 1997 1999 2001 2003 2005 2007

Germany Low-skilled 7.4 13.3 154 15.9 135 18.0 20.2 18.0
Medium-skilled 4.7 7.9 9.9 8.8 8.2 10.2 11.0 8.3

High-skilled 3.2 4.9 5.7 5.0 4.2 5.2 5.5 3.8

Ratio Ls/Hs 2.3 2.7 2.7 3.2 3.2 35 3.7 4.7

United Kingdom Low-skilled 10.4 12.8 8.4 7.1 7.6 6.9 5.1 6.5
Medium-skilled 6.5 7.5 5.5 4.4 3.9 3.9 3.1 3.9

High-skilled 3.3 3.7 3.1 2.6 2.0 2.4 2.1 2.3

Ratio Ls/Hs 3.2 35 2.7 2.7 3.8 2.9 2.4 2.8

United States Low-skilled 12.3 10.0 10.4 7.7 8.1 9.9 9.0 8.5
Medium-skilled 6.5 5.0 4.8 3.7 3.8 6.1 5.1 4.5

High-skilled 2.9 2.7 2.3 2.1 2.1 3.4 2.6 2.1

Ratio Ls/Hs 4.2 3.7 4.5 3.7 3.9 2.9 35 4.0

OECD average Low-skilled 8.9 10.8 10.1 9.3 8.9 10.2 10.5 9.0
Medium-skilled 5.9 7.3 6.7 6.1 5.6 6.2 6.0 4.8

High-skilled 35 4.6 4.1 3.8 3.3 4.0 3.9 3.3

Ratio Ls/Hs 25 2.3 25 2.4 2.7 2.6 2.7 2.7

Source: OECD (2006, 2009a); adapted from HagemawnRukwind (2009); own calculations. Note: 1)
Unemployment rates are calculated as the numb2b-46-64-olds in unemployment as a percentage ®f th
labour force between the age of 25 and 64 by emuzdtattainment. The group of low-skilled workers
comprises individuals with below upper secondamycation. The group of medium-skilled workers covers
individuals with upper secondary and post-secondany-tertiary education. High-skilled workers indéu
individuals with tertiary education.

To get a more differentiated picture, Hagemann Ruakwind (2009) additionally controlled
for general differences in the level of unemploymem order to compare the risk between
countries for unskilled workers to be unemployethis is done by calculating for each
country the ratio between the unemployment ratéowfskilled and high-skilled workers
(ratio Ls/Hs). Table Ehows thatn all countries, the lower the level of educatitme higher
the risk of being unemployed. Data for Germanyadath the relative unemployment risk for
the less educated has been increasing steadilyghooit the 1990s. Whereas in 1991 the risk
to be without a job was 2.3 times higher for a perith a low educational level, it was 4.7
times higher in 2007. In this regard, the OECD agerratio remained relatively constant

over time and the ratio does not show any cleaddaeay for the U.K. and the U.S. An

! As Table 1reveals, the German unemployment rates of othérgskiups tend to be higher compared to other
countries. To control for general differences ia thvel of unemployment by calculating the ratioween the
unemployment rate of low- and high-skilled workecsymparing the risk of low-skilled workers to be
unemployed has been suggested by Nickell and Be4q).
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international comparison implies that the relatigk of low-skilled workers to become
unemployed is particularly high in Germany. Excepi991, the German ratio between the
unemployment rate of low-skilled and high-skillednkers lies above the OECD average for
all years. Compared to the U.K. and the U.S., teentan ratio tended to be above the ratios
for these countries since 1999 and 2003, respégtive

2.2 Development of wage inequality between differéskill groups

For a long time, the view prevailed among econanisat, due to Germany’s labour market
rigidities and its relatively inflexible wage sttuce, wage inequality in Germany did not
increase markedly compared to industrial countsigs more flexible labour markets, such as
the U.K. and the U.S., which had already been egpeing increases in wage inequality
since the 1970s (see Krugman, 1994; Freeman arg] K296; Katz and Autor, 1999). In this

regard, it is often referred to as the “two sidéshe same coin” hypothesis, stated first by
Krugman (1994). According to this hypothesis, tleelshe in the relative demand for less-
skilled workers that could be observed during ttake has either i) resulted in terms of
payment in countries where the flexibility of thege structure made it less difficult to absorb
a large number of less-skilled employees into thmpleyment, or ii) resulted in terms of

possibilities to find a job in countries where wageere sticky and employment levels had to

carry the burden of adjustment (see also Paqué)199

German wage compression has thereby mainly beeieddo institutional rigidities caused
by the power of labour unions in the system of @ntage bargaining and to specific labour
market regulations (e.g., Blau and Kahn, 1996; 2@&enberger, 1999a; Paqué, 1999;
Fitzenberger et al.,, 2001; Prasad, 2004; Mdller)520 Although no general statutory

minimum wage exists in Germany, both wage-setinsgjtutions and regulations have created

2 It is worthy to note that the relative risk of bgiwithout a job had been higher for unskilled vesekin the
U.K. and the U.S. than in Germany until the endtled 1990s and the early years of the new century,
respectively, despite the supposedly higher andemigid real wages of this skill group. AccordirgAbraham
and Houseman (1995) this phenomenon might be atitdbto the German education and training systemghw
has done better in supplying workers with an appate mix of skills. Due to the system of appressiaip,
education or training occurs not only in schoolt dlso in the working environment, which providesrkers
with a good general foundation that enables thetaam new tasks more easily. Hence, low-skilleakesos in
Germany might be more skilled than low-skilled wenk for example, in the U.S. (see also Nickell Bedl,
1996; Freeman and Schettkat, 2001).



de-facto minimum wage floors. On the one hand,dstechwages negotiated by labour unions
have prevented relative wages of low-skilled woskétom downward adjustments as a
response to the decline in the relative demandHisr skill group. On the other hand, the
German system of welfare benefits has most likélgcted the willingness of workers to

accept low-paid jobs through increasing reservatiages.

However, to get a comprehensive picture on lowekilvorkers’ labour market position in
Germany, the development of wage inequality shbeléxamined in more detail. In order to
investigate the evolution of wage disparities betmvdifferent skill groups, various indicators
have been employed to measure wage inequality, ttvehratio of wage percentiles (e.g. the
90" /10" percentile ratio) as the indicators most frequentigd® To define percentile ratios,
individuals are first sorted according to their wa@nd then allocated to different percentiles;
the 10" percentile, for instance, indicates the wage levieich is not exceeded by 10% of
individuals? The ratio between different percentiles is theedus analyse the development
of earnings inequality, with the 80" percentile ratio commonly used as the central
measure for overall wage inequality and 8@8¥/50" and 56710 percentile ratios as its
subgroups which provide more detailed informatibowd the tendency of wages in the upper
and lower part of the distribution. If the gap beém quantiles is rising, growing wage
inequality is assumed to prevail and vice versac&a large part of earnings is labour market
income, earnings inequality and wage inequality kel used as synonyms in the material that

follows.

In Germany, there are two main data sources useahfilysis of wage inequality. One is the
German Socio-Economic Panel (GSOEP) which is aifodigal household survey conducted
on a yearly basis, with the first wave startind 84 and covering around 12,000 individuals

in approximately 6,000 households. Since that tirttee number of households and

¥ Ammermiiller and Weber (2003) presented an overaedifferent wage inequality measures.

“ In general, different wage measures are possbig, net/gross wages, weekly/monthly/annual egsyipart-
time/full-time wages, real/nominal wages and wagfemales/females/both sexes. The measures thahasen
for studies that aim at examining the evolutionvafge disparities mainly depend on (i) the suitbaind (ii)
the availability of the respective data. Mostlypgs hourly wages are chosen since they reflecptice of
labour for a fixed unit on the labour market. Asadiernative, gross monthly earnings are used,ghauith the
disadvantage that they depend on the hours onevbided. The reason why gross and not net earnings (
taxes and social contributions are not included)the focus of wage inequality studies is thas iusually the
aim to detect differences in the price of labourtloa labour market rather than differences in #ur income
of individuals (see, e.g., Ammermiller and Web@03).
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individuals participating has been changed due rapalits and the inclusion of eastern
Germany into the sample. In 2010, the sample cavareund 11,000 households and 19,000
individuals. The second dataset is the micro dedan fthe Employment Register of the
German Federal Employment Agency (IAB). The IAB Hoyment Sample (IABS) contains
data from the German social security system anckrsoinformation regarding 2% of all

individuals that are subject to social insurancetigoution?

Each of those data sets has its advantages andbatrksvwhen analysing the evolution of
wages, with the consequence that results on thkitewo of wage inequality might differ
slightly. One difference between both datasetsarsiqularly noteworthy. First, the IABS is
censored at the top and provides only informatibrearnings up to the social security
threshold, with the consequence that around 10%hefhigh-wage earners are not fully
reported (Ammermuller and Weber, 2003). Due to thége censoring and the succeeding
difficulty in analysis, especially changes at thp of the wage distribution, a range of studies
uses the 88or 80" percentile instead of the 9@ercentile (e.g., Kohn, 2006; Dustman et al.,
2009). Since the GSOEP constitutes a representsdivgle of the whole working population,
censoring problems do not exist. Consequently, G5Q&a are preferred to the IABS data
when analysing distinct parts of the wage distrdoutwith the disadvantage, however, that
data from the GSOEP do not exist before 198#the following, results of studies analysing
the evolution of wages in Germany in different pds either with the GSOEP or the IABS

will be briefly summarised.

When reviewing the empirical literature on wagepdision in Germany, a majority of studies
analysing the evolution of wages during the 197k E980s recorded increases in real wages
for all major percentiles, at the top (i.e., thé"@® 85" percentile), the middle (i.e., the0
percentile), and the bottom (i.e., the™&r 10" percentile) of the wage distribution. In
addition, most studies concluded that, during tirage, wage inequality across skill groups

remained relatively stable, with studies primarftycusing on western Germany (e.g.,

® For general information on the GSOEP and the IARS:r to Haisken-DeNew and Frick (2005) and thB-A
homepage respectively.

® For a detailed discussion of advantages and disaages of both datasets when analysing the davelapof
wage inequality, see, for instance, Ammermdiller Afeber (2003) or Dustman et al. (2009).

" The results of studies presented here largely tefthe development of males’ wages.
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Abraham and Houseman, 1995; Steiner and Wagne8, @ enberger et al., 2001; Pfeiffer,
2003; Prasad, 2004). A few studies discovered siegeee of wage flexibility, among them
Dustman et al. (2009) and Fitzenberger (1999a), fdocased on the development of the
interquantile differences in western Germany betw&875 and 2001, using data from the
IABS. They argued that a structural break in 1984hie IABS data (caused by the inclusion
of bonuses as well as other one-time annual pagnhdrds led to changes in the wage
measure and might give misleading results if itas controlled for. When correcting for this
break, the increases in wage inequality they uadellad already started in 1975 and wage
inequality increased nearly steadily through thel-@870s and the 1980s. However, the
increase in wage inequality at that time has prim&éeen concentrated at the upper part of

the wage distribution (8350" percentile ratio).

Independent of the dataset, empirical findingsVitast German wage inequality trends during
the 1990s revealed increases in real wages forex®ikt the 90 and the 58 percentile but
falling real wages of workers at the™@ercentile of the wage distribution since the yearl
1990s (Dustman et al., 2009) or since the middl¢hef1990s, respectively (Gernandt and
Pfeiffer, 2007). However, when analysing the eviolubf wage gaps for distinct parts of the
wage distribution (e.g. the top and the bottom)irduthat time, evidence is less clear cut.
Gernandt and Pfeiffer (2007), for instance, analy$e development of wage inequality in
western Germany on the basis of the GSOEP for én®g between 1984 and 2005, and
documented relatively compressed wages from 19849&1. They concluded that rising
wage inequality thereafter occurred primarily a tbwer part of the wage distribution (i.e.,
the 5¢710" percentile ratio¥.In contrast, Dustman et al. (2009) focused ondiheelopment
of the interquantile differences in western Germbetween 1975 and 2001 using IABS data.
They identified not only increases in wage ineduakt the bottom of the earnings
distribution (i.e., 58/15" and particularly 48%/5"™ percentile ratio) since the early 1990s but
also further increases in wage inequality at tipeabthe distribution (i.e., 8%50" percentile

ratio) which, according to them, had already sthitethe 1970s.

8 Similar results have been obtained by Prasad (20@#b analysed development of wages on the bdgiseo
GSOEP from 1984 to 1997. He detected some incréasesge inequality between 1992 and 1996 at theto
bottom of the wage distribution (80" percentile ratio); however, he considers this ¢oobly marginal in
nature. Hence, Prasad (2004) confirmed “the unbéartability of the German Wage Structure” urié end of
the 1990s.
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A growing majority of studies dealing with the ewtbbn of wage gaps across skill groups
during the 1990s included eastern Germany in traysais, using data after reunification.

Studies that conjointly examined the developmentwafe dispersion in both regions, i.e.,
eastern and western Germany, basically reportedahee results: wage inequality has been
rising in both parts of Germany during and since 990s. In the early years after the
German reunification, general wage dispersion steza Germany was lower compared to
western Germany but converged to the western Gelewahduring the 1990s (Mdller, 2005;

Kohn, 2006; Gernandt and Pfeiffer, 2007). The rapatease in wage dispersion in eastern
Germany after reunification is thereby primarilg@ised to its move from a socialist toward a
market economy, which was associated with adoptiomarket wages. As a consequence,
the distribution of wages which had been artifigimlompressed under the former centrally

planned system widened markedly (see, e.g., Krumg@iPischke, 1995).

Moller (2005) and Kohn (2006) analysed the evolutad the wage gap between different
skills in eastern Germany on the basis of the I1A®R8veen 1992 and 2001 and identified
increases for several percentile ratios"(@0", 9d"/50" and 58710") and for the 86/20"
percentile ratio, respectively, during that tifBoth studies revealed that eastern Germany
had caught up in terms of wage inequality in 200thgared to western Germany. A general
rise in wage inequality in eastern Germany is dsmadly supported by studies with data
from the GSOEP. Gernandt und Pfeiffer (2007) amalythe evolution of the wage gap in
eastern and western Germany from 1994 to 2005 @nttfan increase in wage inequality in
both regions. However, according to Gernandt amdfef (2007), wage dispersion in eastern
Germany was concentrated in the upper part of thgewdistribution scale, whereas in
western Germany, rising wage inequality was comeged at the lower part of the
distribution!® They attributed the development in the easterrt particularly to the
willingness of firms in this region to pay higherages in order to prevent high-skilled
workers from moving to the western part of Germanyalternatively, to attract them from
western Germany. On the contrary, the observatiomestern Germany that wage inequality
mainly concerned wages below the median is asctibebde growing supply of low-skilled

workers in this region.

° Méller (2005) actually used decile ratios.
19 Steiner and Hélzle (2000) also analysed the deveémt of wages in eastern and western Germanyhéor t
period between 1990 and 1997, using data from ®@EP, and obtained similar results.
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There are few empirical studies that examined time tperiod beyond the 1990s. They
suggested that the process of growing wage indguhht started in the 1990s slowed down
at the beginning of the new century. For eastemm@ny, Peters (2007) even reported slight
decreases of the 90" percentile ratio between 2003 and 2006. Howe\rcesthis trend

has to be followed up further, it is very diffictitt draw any final conclusion.

Several studies also analysed the development oh&ewage inequality, particularly in
comparison with the U.K. and the U.S., both of vlh&te commonly viewed as having more
flexible labour markets and are thus supposed tovshigher wage gaps. Basically, these
studies revealed a tendency for Germany to “caghim recent years in terms of wage
inequality with both countries. Rukwind (2007), fiostance, showed that, compared to the
U.K., which has long been considered one of theaaded countries with the highest wage
inequality in Europe (see European Commission, R0BBrmany has not only caught up but
even surpassed the country in terms of wage ing#gusihce the end of the 19985In
comparison with the U.S., data indicated that,aitfih wage gaps became smaller with a
tendency of Germany moving toward the U.S., Germianstill considered to show much
lower values of wage dispersion (see, e.g., Freearah Schettkat, 2001; Peters, 2007
Rukwind, 2007).

Summing up, information on the development of unlemmpent and wage inequality in

Germany imply that declining relative demand fow leducated workers in the 1980s took
place primarily through a disproportionally growinghemployment rate of less-skilled
workers, but started to increasingly affect thigl skoup in terms of relative remuneration
since the mid-1990s, as rising wage inequality srskill groups suggests. In addition,
unskilled workers have also lost in real terms. iAternational comparison furthermore
shows that Germany is catching up in terms of wageuality with other industrialised

countries such as the U.K. and the U.S.

Projections on skill requirements in Germany by iBoet al. (2007) indicate that the above
described labour market outcome of low-skilled vesskmight become more pronounced in
the future. Table 2 illustrates the job requiremantthe German economy according to

" Rukwind (2007) used Gini-coefficients to measusgevinequality.

14



educational level for selected years between 20@32820. Bonin et al. (2007) estimated a
gradual drop in the share of workers without congalevocational training from 12.0% in
2003 to 9.0% in 2020, and also a declining sharevarkers that have merely completed
apprenticeship (from 58.9% in 2003 to 55.7% in 208 the contrary, the share of workers
that are in possession of a master craftsman’'somipl or a degree from a specialised
vocational school is predicted to rise from 10.841.8% during that time. The strongest rise
in demand can be observed for workers with a defyoge university or from university of
applied sciences, with the share rising constdrdiy 18.3% in 2003 to 23.6% in 2020.

Table 2: German labour demand by skill level in % 2003-2020)

Year 2003 2010 2015 2020
without vocational training 12.0 10.5 9.7 9.0
with vocational training 58.9 57.6 56.6 55.7
mast.er.craftsman_’s diploma or degree from 10.8 114 116 118
specialised vocational school

with _degre_e from university or university of 18.3 20.5 29 2 236
applied sciences

Source: Bonin et al. (2007); author’s illustratibiote: Data refer to unified Germany.

In this regard, it is worth noting that there ist mecessarily a lack of jobs traditionally
considered as being unskilled-labour-intensive.hBatthere seems to be a tendency for
changing requirements for this type of job (e.gle£e2002; Jaehrling and Weinkopf, 2006).
As pointed out by Jaehrling and Weinkopf (2006pid¢al unskilled workers’ jobs have long
been considered as requiring no vocational eductatiod relatively little background
knowledge. On-the-job trainings were supposed tcuféicient. However, several studies
highlight the growing importance of specific skillsuch as mobility, flexibility, and the
ability to work in a team even for supposedly ldsited jobs. Also cognitive (i.e., mental)
skills that are used in the process of acquiringWedge, such as reasoning, perception, and
intuition, have become important prerequisitesjds previously considered to be unskilled-
labour-intensive; a rising number of tasks withimsg is characterised by a mixture of routine
jobs and activities that require additional skilence, there has been a reduction of routine

manual or clerical skills (i.e., routine cognitit@sks) which can be found in the middle or
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bottom of the wage distribution and an increas@an-routine cognitive and interpersonal
skills mostly found at the top of the wage disttiba (Zeller, 2002). This development might,
at least partly, explain the replacement of lowks#i workers with low or no formal

education by workers with higher qualifications.

That changes in the profiles of rudimentary jobgehmade it even more difficult to integrate
untrained and low-qualified workers into modern king processes can also be supported by
the observation that, despite high unemploymentowtqualified workers, German firms
seem to face difficulties in recruiting appropriamployees even for ordinary jobs. In a
survey carried out by the German Chambers of Comen@@IHK), 33% of the companies
surveyed reported they are confronted with problerhen trying to fill menial jobs due to
applicants’ lack of qualification and their low piectivity (DIHK, 2006)*?

Having the substantial and disproportionate exolusif less-skilled workers in mind, the
question immediately arises as to which factors lobarclaimed to be responsible for this
development. In general, labour markets can beteffieby various forces. As emphasised by
Chusseau et al. (2008), it is possible to distisigubetween factors affecting the supply side
of the labour market (e.g. education, training|l skdsolescence, migration) and the demand
side (e.g. international trade, technical progretsnges in product demand). Furthermore,
institutional factors (e.g. unionisation, minimunages, labour flexibility) might play a role.
Although opinions among economists are divided ndigg the forces responsible for the
above-described development and the extent to wihiey adversely affected workers with
lower qualifications, there is a consensus thasdlstructural changes do not reflect changes
in the labour supply. This view has been justifigdthe observation that, in a wide range of
advanced countries, the relative employment sindtr workers with low educational levels
has worsened markedly since the 1970s, despitewirgg relative supply of workers with
higher educational attainment (Chusseau et al8200

In Germany, the western as well as the easterneppdrienced a process of substantial skill

upgrading in its work force in the decades after 8econd World War, which was mainly

12 The survey is based on approx. 20,000 companyonsss comprising firms of different sizes and from
various sectors of the economy with 35% from theuf@cturing sector, 6% from the building and camstipn
sector, 22% from retail trade, and 37% from theisersector.
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triggered by improvements in the educational systemciding with the strong cohorts of the
baby-boom generation from 1950s and 1960s (Reinb20§3a). Figure 2 shows the
development of the national labour supply by edaooat attainment in western Germany
between 1976 and 2000. As illustrated, the shamookers without any vocational training
decreased massively since the middle of the 19¥0ereas especially the share of workers
with apprenticeship or specialised vocational sthbot also of workers with degree from
university of applied sciences or from universitgreased. In 1976, 45% of West German
workers were without any qualification and only 5%@re in possession of a degree from
university of applied sciences or from universBy. 1991, i.e., 20 years later, the number of
workers without completed vocational training hatmased to 31%, whereas the number of

university of applied sciences or university gradaéad increased to 11%.

Figure 2: Skill Composition of the (West) German ldour force (1976-2000)
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Source: 1AB/Bildungsgesamtrechnung. Note: Dataudelall 15-to-64-year-old individuals in the
Old Federal States and West Berlin. The group wtdkilled workers considers workers without
completed vocational training. Medium-skilled workeomprise workers with apprenticeship or
specialised vocational school and high-skilled wveosk refer to workers with degree from
university or from university of applied sciences.

13 Data on skill composition of the western Germabola force can only be obtained for the period leetw
1976 and 2000 and for eastern Germany between &89 2000. For unified Germany, data are availaioim f
1991 onwards. Since skill composition changed ndiykbéefore the 1990s and remained relatively carista
thereafter in both parts of Germany, more receta dee not reported here.
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In the face of the growing supply of skilled workan Germany, a simple labour market
model reflecting relative supply of and demand l&dyour would either predict a decline in
wage inequality or a disproportionate increasekitiesl workers’ unemployment. However,
there has been no tendency for the position ofskiked labour to worsen. Instead, the
employment prospects of workers with higher quadifion improved significantly.
Apparently, the supply of more educated workers lbesen increasing over time, but so too
has the demand. In total, changes in the struafirabour demand in favour of skilled
workers seemed to have dominated the supply eff€dssequently, researchers commonly
focus on the demand side of the labour market dermto find out why the labour market
position for less-qualified employees and for thagghout any qualification has been

deteriorating steadily during the last decades,(E¢ters, 2007).
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3. Trade versus technical change

When economists began to search for the causég oising educational demand in Germany
and many other industrialised countries, variouglanations emerged. Thereby, advanced
countries’ trade engagement with newly emergingketar (so-called “North-South trade”)
has been identified as one prime suspect. Howetvatt, is only one out of several
explanations. Skill-biased technical change (SBh&y been considered as another potential
“job killer”. Similar to international trade, it isupposed to decrease the relative demand for
low-skilled labour. Separating these forces frore another, when measuring their impact on
wages and employment, has turned out to be onéeohtost difficult tasks of empirical
analysis.

This chapter briefly surveys the most importantotkécal and empirical findings on both
international trade and SBTC with respect to timapact on the demand for skills. Naturally,
special focus will be put on studies that analyss issue for Germany. However, to better
interpret the results, studies on other countridk e taken up as well. The aim of this
chapter is not to provide a comprehensive survaytd highlight the most salient trends to
anchor the discussion on the linkage between iatiermal trade, employment, and wages in

the upcoming chapters.

3.1 Trade and skill demand

The early 1970s are often identified as the begowif the modern globalisation era, and the
subsequent years of international trade were ctearsed by changing world trade patterns
(Giersch et al., 1992). In the post war era, winddle was mainly characterised by advanced
countries trading manufacturing products among ama&her. Trade between developed and
less-developed countries was largely restrictetieaexchange of manufacturing products and
primary materials, with advanced countries expgrtine former and importing the latter.
However, the early 1970s witnessed the beginnin@rofimpressive rise of some newly
industrialising economies as producers and exmodemanufactured products. According to

Akin and Kose (2008), the average share of manufiact exports among total exports of
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newly emerging countries rose from around 23% betwE60 and 1972 to approximately
39% between 1973 and 1985, and to nearly 74% batih@86 and 2005.

The increased integration of less-developed coestimto the world market and the rapid
expansion of advanced countries’ manufacturing mspibom less-developed countries were
triggered by several factors. First, there havenlsmeral efforts to cut tariffs and non-tariff
barriers, for instance, through the establishménthe General Agreement on Tariffs and
Trade (GATT), followed by the World Trade Organinat(WTO) (Kohler, 2004). Second, a
range of less-developed countries (especially im)Aswvitched over from import substitution
to an export-promoting strategy. Thereby, theirustdal policies mainly targeted labour-
intensive sectors, such as production of textites @pparel, as those sectors are considered to
be optimal industries for starting the processdistrialisation (Kucera and Milberg, 2003).
Third, growth in world trade has been promoted déghhological advances like jet engines
and improved containerisation, as well as enhamneggs to manage complex supply chains

which led to reductions in transportation and comivation costs (e.g., Kohler, 2004).

Since the labour market position of low-skilled Wens in many advanced countries started to
deteriorate in the 1970s, when a large numbereddltountries experienced a rapid increase
in manufacturing imports from emerging economiesthbphenomena were linked to each
other, and the fear of a “giant sucking sound”tstato prevail among the public (Lawrence
and Slaughter, 1993§.People were particularly concerned about low-paitskilled-labour—
abundant countries (so-called “South”) flooding tharkets of industrial countries (so-called
“North”) with low-wage products and substituting ndestically produced goods, in this

manner threatening domestic employment.

 The “giant sucking sound” is an often-cited phrdsst used by the U.S. politician Ross Perotéference to
increasing trade liberalisation of the U.S. throutje foundation of the Northern American Free Trade
Agreement (NAFTA) and succeeding closer ties to iglexand to its negative effects on the labour reak
the U.S. (Lawrence and Slaughter, 1993).
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3.1.1 German foreign trade and skill demand

During several decades of persistent trade lisatadin after the Second World War (e.g.,
through agreements that paved the way for theioreat the Single Market in Europe), there
had hardly been any fear in Germany that increagetdal integration might negatively
influence workers’ positions in the labour markkt.fact, trade had been hailed as one
important determinant in the historically high gtbwates of the post war era (e.g., Giersch et
al.,, 1992; Sachs and Warner, 1995). Beginning m ¢arly 1970s, however, Germany
experienced a slowdown of economic growth and arease in the unemployment rate. As
pointed out in Chapter 2, the growth in the unemplent rate that could be observed in
subsequent decades was strongly biased towardHKitiedsworkers. Given that the decrease
in low-skilled workers unemployment rate coincidedth an increase of manufacturing
imports from newly industrialising economies andttemployment opportunities worsened
markedly in the manufacturing sector, where predamiy low-skilled workers were
employed, international trade has been eminent grtten“natural” candidates to explain the

reduction in the relative demand for low-skilledrkers (Kucera and Milberg, 2003).

Resentment against international trade with emgrgiarkets was primarily grounded in the
belief that within the realm of industrialised ctues not everyone benefits from foreign
trade engagements to the same extent. In partjdularas feared that increased trade with
less-advanced countries might lead to a demisedufsiries that traditionally rely intensively
on unskilled labour such as steel constructiorplahilding, production of toys, watches or
optical devices as well as textile and apparelzasnany was supposed to be no longer able
to engage in international cost competition duéhigh labour costs. In fact, employment
losses since the 1970s have been most severe se dextors (Doering-Manteuffel and
Raphael, 2011). In addition, these sectors hawelsen among those sectors most strongly
exposed to international competition. In contrésidle with newly emerging economies was
expected to promote exports in other sectors (prgduction of machinery) that employ a
relatively large number of high-skilled workers.uBh rather than changing the overall level
of employment, trade was assumed to provoke atstalcshift toward certain sectors of the

economy and, hence, toward the demand for certaatifigations. Consequently, a growing
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concern started to prevail among the public atddhgt globalisation may not ba bowl of
cherries(Rodrik, 1999, p. 117)” for everyone, and thahight create winners and losers.

In the beginning, the concern that increased Gerfoerign trade with emerging markets
might especially destroy low-skilled workers’ jobs Germany primarily referred to
Germany’s increased engagement with industrialismgntries from Southeast Asia. During
the 1990s, this concern deepened when Germanysifieghits trade relationship with the
formerly planned economies of Central and Eastemofie (CEEC), such as Poland, Hungary
and the Czech Republic, which were gradually irgegt into the EU, and with China.
Increased German foreign trade with CEEC can beagyily attributed to the Association
Agreements between the EU and ten countries unimhgrg@nsformation at the beginning of
the 1990s° These agreements aimed at the total liberalisatfotrade in manufacturing
products between the EU and the countries undesideration until 2003, and they have
finally paved the way for the expansion of the emuit relationship between Western,
Central and Eastern Europe (European Bank for Reieartion and Development, 1999). In
contrast, Germany’s enhanced ties with China canathgbuted to China’s process of
economic liberalisation and the open-door policgttthe Chinese government pursued to
promote economic growth (e.g., Yan, 2005).

3.1.2 Theory

The consequences of trade liberalisation for ann@ty as well as for wages and
employment of certain skill groups are formalised ananifested in the Heckscher-Ohlin
trade model. To this day, the Heckscher-Ohlin theelaborated by Eli Heckscher and Bertil
Ohlin (1933), has been one of the most influentl@ories in international trade and
determined the way of thinking about world tradeddong time. The idea of the Heckscher-

Ohlin theorem can be briefly described as follows:

!> The ten countries included Estonia, Latvia, Lithiaa Poland, Slovakia, Slovenia, Hungary, CzechuRép
as well as Bulgaria and Romania. These countriearhe members of the EU in 2004 and 2007, respéctive
(European Commission, 2009).
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It is assumed in this model that there are twoofacbf production, namely skilled and
unskilled labour’? In addition, there are two countries, both diffgriwith respect to their
endowments: One country is abundantly endowed skilted labour (industrialised country)
and the other country is abundantly endowed witbkilled labour (developing country).
Furthermore, there are two goods, and the produatiothese goods requires different
compositions of factor inputs: The production oeagood requires a relatively large amount
of skilled labour, whereas the production of thieeotgood requires a relatively large amount

of unskilled labour. Production technology is asedro be identical in both economies.

In autarky, relative prices of the goods are supgdse differ across countries: In the country
that is well endowed with skilled (unskilled) lalvpuhe skilled-labour-intensive good
(unskilled-labour-intensive good) will be relatiyetheap. Beyond that, the relative price of
skilled labour will be lower in the country abundlgrendowed with skilled labour than in the
country abundantly endowed with unskilled laboartHe absence of trade, the country where
skilled labour is abundant will have a comparatideantage in the production of the skilled-
labour-intensive good, whereas the unskilled-lalaiundant less-developed country has a

comparative advantage in the production of the liadklabour-intensive good.

In accordance with its comparative advantage, ndestrial country will export the skilled-
labour-intensive commodity and import the unskiladour-intensive commodity when trade
is liberalised. The developing country does theerss. After trade is opened up, relative
prices are supposed to converge. The relative miche unskilled-labour-intensive good
falls in the skill-rich industrial country. As a msequence, production in the industry that
experiences a relative increase in prices (i.e.,skilled-labour-intensive industry) expands,
whereas production in the industry exposed to dexglirelative prices contracts. Hence, trade
liberalisation leads to an (albeit imperfect) spésation and a reallocation of production in
each country, with every country specialising indarcts that rely intensively in production

on the factor with which the country is relativebgll endowed.

'8 In the original model, the two factors of prodoatiare capital and labour (Ohlin, 1933). Howeveranalyse
the impact of trade on wage inequality and/or eyplent, labour is usually treated as a heterogentaatisr of
production. Thereby, skilled labour can be seem esmplement for capital (e.g., Wood, 1994).
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This process also implies a shift in the demanddotors of production in both countries. In
the industrial country, there is an increased dehfan skilled workers due to increased
production of the human-capital-intensive good.t@a other hand, fewer additional jobs for
unskilled workers are created through the expansig@roduction of the skill-intensive good
than are lost due to the demise of low-skilled-labotensive goods production.
Consequently, an excess supply of less-skilleduatmuld prevail. When labour markets are
flexible, the relative wages of unskilled workene asupposed to fall and, hence, wage
inequality between high- and low-skilled workerses!’ Accordingly, wage flexibility is a
necessary requirement to prevent unemploymentwfslalled workers, as it leads to the
creation of new low-skill-intensive jobs in bothdumstries, as companies increasingly

implement skilled labour-saving methods of produrti

More recent models take into account the posgjiiiait workers might become unemployed
in the course of industrial restructuring causedh®sy opening up of trade if relatively rigid
labour market structures prevent the relative wagjesnskilled workers from falling (e.qg.,
Krugman, 1994). This issue might be particularlievant when applying the Heckscher-
Onhlin theory to Germany, as the country has beemadterised by a relatively rigid labour
market especially between the 1970s and the miofdtee 1990s. Thus, if the expansion of
trade with less-developed countries during thaetimas lowered the relative demand for less-
educated workers, the impact would have been tefle@ther in disproportionately growing
unemployment rates than in an increase in wageualitg. However, since wages became
more flexible during the 1990s, low-skilled workemsight have increasingly felt the
consequences of international trade in terms afive wages.

3.1.3 Empirics

The question of how far and to what extent inteamat trade affects the labour markets of
industrial countries is the topic of a large bodyempirical research. Profound empirical
research on this elusive link between trade andiat@ur market started in the early 1990s. In

the beginning, it was mainly motivated by the tledioal contributions of Heckscher-Ohlin

7 In the country relatively well endowed with ungd labour, the opposite should be observed.

24



and Stolper-Samuelson. Since that time, massiverigadpresearch has been devoted to
verifying the predictions of the Heckscher-Ohlinaebregarding the distributional impact of
international trade, ranging from simple judgmeitased on stylised facts to more
sophisticated methodologies differing with respeat their assumptions regarding the

transmission channels.

In the first wave of empirical literature, three tinledologies have been of major importance:
product price studies, factor content studies,dewbmposition analysis. All of these methods
aim (either implicitly or explicitly) at separatinidpe impact of technical change from the
impact of international trade. Clearly, each of tineee methodologies has its deficiencies and
even today there is no consensus on how to me#saiiafluence of trade on labour markets
adequately. As it is beyond the scope of the ptestrly, these deficiencies will not be
discussed in detaif

Product price studies. The product price concept is one approach thabkas widely

used to apply the Heckscher-Ohlin theory to theteng data. According to Heckscher-Ohlin
and Stolper-Samuelson predictions, changes inivelptoduct prices are the central channel
through which trade can influence domestic labouarkats. Therefore, researchers
conducting this approach use data on the pricesadfble goods to investigate whether
increased imports from less-developed to advanoeadtdes have led to a substantial fall in
the relative prices of low-skilled-labour-intensivemport-competing goods and, in this

manner, substantially affected employment and/ayesaf this skill group (Freeman, 1995).

The first product price studies aimed at testingetivbr prices of skilled-labour-intensive
goods (e.g., chemicals, automobiles, and machineygg compared to prices of goods
produced unskilled-labour-intensively (e.g., teedil apparel, or footwear) in times of rising
wage inequality or disproportionately growing unémyment of low-skilled workers (the so-
called “Consistency Check”). This was mainly accésigd by regressing changes in prices
observed in different industrial sectors on therstud low-skilled employees in these sectors.
In cases where changes in prices of low-skilledebntensive goods varied inversely with

the employment share of this skill group, it was)aaoded that trade had at least partly

'8 For a discussion of these methodologies seenstamnce, Wood (1995).
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depressed wage and/or employment opportunitieowifskilled workers (e.g., Slaughter,
1999).

With respect to Germany, Heitger and Stehn (200&nmeéned the relationship between
production worker’s employment proportion and tremnd supplier prices from 1970 to 1995
for 33 manufacturing industries. They did not fadtrong relationship between price trends
and labour intensity during that time and, hencerewnot able to confirm the Stolper-
Samuelson theorem’s assertion that internatioredetrcontributed to the labour market
outcome of low-skilled workers in Germany by desieg the relative prices of unskilled-
labour-intensive products. Similar conclusions féermany were drawn by Neven and
Wyplosz (1999), who use import prices instead qdpdier prices. They analysed the period
between 1975 and 1990. These results for Germaaybasically in line with studies
conducted on other industrial countries (e.g. tlher U.S. see Bhagwati, 1991; Lawrence and
Slaughter, 1993; Sachs and Shatz, 1994; for Framaky, and the U.K. see Neven and
Wyplosz, 1999).

More subsequent and sophisticated versions of ibupt price concept have addressed one
of the major deficits of this methodology, namdigtt product prices might be influenced by
other forces besides trade, especially technicahgh. Leamer (1997) suggested a more
advanced approach to estimate the effect of tradeamge inequality for the U.S. between the
1960s and the 1990s. He decomposed product prasegel into various factors. Thereby, he
explicitly allowed for technical progress affectipgpduct prices and attempted to separate the
effects of technology from the effects of “globalisn”, using data on changes in prices and
factor costs as well as on technological improvasiémeasured as the growth of total factor

productivity).

Leamer’s (1997) analysis comprised two-steps: éfitst step, he estimated an equation that
split changes in prices into changes in factor s@std in total factor productivity. This
equation served as a foundation for separatingnpacts of globalisation and technology in
a second step. The estimation yielded a coefficiemt factor costs which he called
“mandated” changes in wages, and which were intgedras the changes in factor costs

required to yield a zero-profit condition acrosstses in the face of changes in technology
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and product prices. These “mandated” changes iresvéfg@ctor costs) were then compared to
changes that had been observed in reality. If tinantated” changes in wages were
consistent with changes in wages observed, thetiequaas considered to have accurately

explained the trends in wages.

In a second step, Leamer (1997) decomposed achaages in product prices into one
component associated with technical progress andthan component attributed to
“globalisation” to disentangle the effects of bdtinces on product prices. First, he isolated
the effect of changes in product prices inducetebfinological change. Thereby, he assumed
a constant pass-through rate from total factor pecbdty growth to product prices for all
sectors (i.e., that a given percentage of techmmdbgnprovements is passed on to consumers
in the form of lower prices). Having controlled fitve impact of technical progress, Leamer
(1997) attributed the residual variability in adtpaoduct prices to the term “globalisation”.
To relate changes in product prices induced byadiséition to changes in mandated earnings,
and thus to wage inequality, the component caledldor globalisation was regressed on
factor shares of production. In his study, Leand®97) did not confirm the Heckscher-Ohlin
and Stolper-Samuelson hypotheses for the U.S.erl@%0s and 1980s, but recorded a minor
impact of globalisation on growing wage inequatityring the 1970s.

Following Leamer’s approach, Fitzenberger (1999ayestigated the linkage between
international trade and skill demand for 49 Gernmalustries between 1970 and 1990, using
data on employment and wages from the Employmemip&ea of the German Federal
Employment Agency (IABS). He put forward evidencggorting the supposition that trade
had contributed to the disproportionate increassmemployment rates of low-skilled workers
during that time by decreasing the demand for kit group and favouring the demand for

high-skilled and medium-skilled workers.

Factor content studies. Instead of using data on prices of imports, factontent

analysis uses data on trade flows as a proxy foe pnovements to measure the distributional
effects of international trade (e.g., Borjas et 4892; Katz and Murphy, 1992; Sachs and
Shatz, 1994; Kucera and Milberg, 2003). This apgnaa based on the idea that countries do

not only exchange goods when trading with one ampthut also factors of production
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embodied in these goods. Researchers applyingpipioach aimed at estimating the change
in a country’s “effective” labour endowment indudey trade. As a matter of fact, exported
goods reduce the “effective” supplies of factorprdfduction, whereas imports increase them.
To measure how changes in trade flows affect a tegen“effective” labour endowment,
input coefficients are used to weight the obserglednges in trade volumes. Thereby, the
change in labour endowment resulting from a chang&ade flows is calculated as the
multiplicand of a matrix of sectoral labour skiiputs and a vector of changes in sectoral
imports, minus exports. In some studies, changendowment are additionally transformed
into changes in relative wages to measure not thrdyimpact of trade on employment but
also on wage inequality (e.g., Borjas et al., 19@&z and Murphy, 19925

Kucera and Milberg (2003) conducted factor constnties for 10 countries of the OECD,
Germany among them. The period of examination fm@any, in particular, covers the years
from 1978 to 1990. According to the estimates,gheas a trade-induced net loss of 76,193
jobs in German manufacturing during this time. Gdesng that total employment losses in
German manufacturing amounted to 272,667 in thimgéKucera and Milberg, 2003), trade
was found to be responsible for around 28% of thesses. In their analysis, Kucera and
Milberg (2003) further revealed that employmentskxs caused by trade could be entirely
attributed to trade with less-developed countnesich led to the disappearance of 446,461
jobs. In contrast, trade with other advanced caemtiurned out to be beneficial and largely

offset these losses by generating 370,268 additjohs.

Factor content studies for other industrial cowstideliver mixed results. In fact, these results

vary strongly, with some studies unveiling only adest impact of trade on employment

9 1f Germany, for instance, imports 8 additional tandf t-shirts from abroad which are produced wéth
unskilled labour input coefficient of 0.5, there wid be an estimated increase of 4 of the domesfiective”
endowment of unskilled employees (or alternativéihe, demand for low-skilled workers would be reduby
4), compared to the situation observed in the atesesf trade, where those 8 units would be produced
domestically (example adapted from Freeman, 198%% shift in the balance of supply and demand ofkers
puts pressure on unskilled workers’ wages accortirthe existing elasticity of substitution. In ¢@st, a trade-
balancing flow of skill-intensive exports decreaties “effective” endowment of skilled labour (otexhatively,
increases the demand for it), and thus increadesivee remuneration for skilled workers. The difface
between both estimates yields the net effect ordémand for skills as a consequence of trade. Tabksh a
link between changes in labour demand and wagesestimated shifts in quantities are transformed in
changes in relative wages using available estimaftebe elasticity of factor substitution from othstudies
analysing the impact of changes in supply and dénfanskills on relative wage compensation. Thiglmibe,
for instance, studies that examine changes on wemesed by an increase of employees with univedsyree
(Freeman, 1995).
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and/or wages (for the U.S. see Borjas et al., 1882z and Murphy, 1992; Sachs and Shatz,
1994; for France see Cortes et al., 1995), and atiuelies showing that the impact is large
(for the U.S. see Wood, 1994).

In how far factor content methodology is approgitd measure the whole extent to which
North-South trade affects labour markets remainsopan question. Among the three
methodologies introduced in this chapter, this meétis the one most harshly criticised.
Leamer (1995), for instance, claimed that tradeivas are not suitable to verify factor price
equalisation as the essential of the Stolper-Sannaheorem, considering that factor price
equalisation is driven by product price equalisatemd not by the size of trade flows.
Consequently, even if a country’s trade with depilg or emerging economies is small or
does not exist at all, the mere potential threatrmgforts from those countries is sufficient to
reduce the prices of domestic goods to internallypcampetitive levels and thus to equalise
the wages for each skill group across countriasedls In this regard, Lawrence and Slaughter
(1993) further noted that even if increased contipetifrom less-developed countries forces
less-skilled employees to reduce their wages, dbenfasns might still be able to keep their
market share. Another point of criticism referstbe lack of a consensus regarding the
utilisation of input coefficients to estimate thector content of imports. Conducting factor
content study for the U.S., Borjas et al. (1992dumput coefficients foadvanced countries
and found a weak impact of trade on relative wagéke U.S. Using the same data but input
coefficients for developing countrieg/ood (1994) calculated an effect of trade on labour
demand that is 10 times higher than the one estimay Borjas et al. (1992). As pointed out
by Freeman (1998), the usage of different inpuffements explains the strong variation of

results, ranging from “trade explains nothing” tcatle explains everything”.

Decomposition analysis. A third method to measure the impact of trade aa ldbour
market is the decomposition approach. This appreacdicentrates on the Stolper-Samuelson
theorem’s implication that trade liberalisationdsao a change in the mix of factor inputs
used in production. Thereby, it is assumed thatemwed trade causes an expansion of
industries experiencing relative increases in grimed a contraction of industries exposed to
declining relative prices. Specifically, trade atfelabour markets by shifting labour demand

across industries.
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In order to measure the impact of trade on thetiveladlemand for skills and to separate it
from other forces, first and foremost SBTC, changesmployment (or wage bill shares) of
high-skilled workers are decomposed into within-d abetween-industry changes. The
between-industry shift, which is considered to laetipularly a consequence of increased
international trade, is measured as the shift adpct demand away from industries with high
shares of low-skilled workers in their labour fascén contrast, the within-industry shift,

which is surmised to be mainly a consequence abuebaving technological change, is
measured by the shift from low-skilled to high-d employees within manufacturing

industries (e.g., Berman et al. 1994; 1998).

In studies that conducted decomposition analysisas largely concluded that the shift away
from unskilled to skilled workers has been mainbiedo within-industry changes which, in
turn, were predominantly attributed to SBTC. Usdwa from the United Nations General
Industrial Statistics Database, Berman et al. (198Borted this tendency for Germany as
well as for other industrial countries during s&delcyears of the 1970s and 1980s. Geishecker
(2006) yielded similar results for Germany betw@&®91 and 2000 with data on production
and non-production workers provided by the Germadelal Statistical Office. As this
insight delivers important implications for studgimdustrial skill upgrading in Germany, it

will be dealt with in more detail in Chapter 7.

3.2 Skill-biased technical change

In order to explain rising wage inequality or thispdoportionately growing unemployment
rates of low-skilled workers, SBTC has been considleas another important factor. This
phenomenon is broadly associated with the inforomagind communication technology (ICT)
revolution that started around the early 1980s hrdg¢e, roughly coincided with the growing
wage inequality or the disproportionately growingemployment of low-skilled workers that
many countries experienced since that time. At tina¢, technical innovations in the field of
telecommunication and computer networking had speawa number of sophisticated
electronic products that induced a process of teahthange and revolutionised the way

many industries were operating (Card and DiNar@022.
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Despite the fact that it enabled firms to realiserenflexibility in terms of the production
structure and paved the way for productivity inse=a the introduction of new technologies
was accompanied by the fear that cost-reducinglamour-saving new technologies would
lead to an automation of production processes, mgakiany jobs redundant (Freeman et al.,
1995). In this regard, low-skilled workers’ jobs neesupposed to be particularly threatened,
given that innovations like the personal computemputer-assisted production techniques
and robotics were surmised to decrease the regeirefor primarily physical and manual
ability and, hence, primarily replace tasks preslgyperformed by this skill group. At the
same time, technical change was assumed to entiemgalue of education by increasing the
ability to be flexible and to acquire and procegsimation. For this reason, it is commonly
referred to askill-biased technical changécemoglu, 2002; Katz and Murphy, 1992).

3.2.1 Technical change in Germany

The world has experienced several technical rewiisf with all of them having far-reaching

economic consequences. The discovery of steam panekelectricity in the early nineteenth

century, for instance, paved the way for the IndaisRevolution by generating power for

factories, trains, and ships (e.g., Paqué, 2010wever, there are particular features and
characteristics of the kind of technical changggered by innovations in the field of ICT that

make it differ from the kind of technical changatticould be observed in the 19th century.
As pointed out by Freeman et al. (1995): ,“ICT is unique in affecting every function within

the firm as well as every industry and serviceser@ific and market research, design and
development, machinery, instruments and processt,pf@oduction systems and delivery
systems, marketing, distribution and general adstiation are deeply affected by this

revolutionary technolog{freeman et al., 1995, p. 588)".

As in many other industrial countries, productiorethods in Germany have changed
tremendously since the 1980s due to the adoptiolC®finto the manufacturing process.
Especially the increased use of microelectroniggraduction processes (e.g., for controlling

machines, automated handling, testing, and quetititrol or automated storage) has played

20 Clearly, the implementation and adaption of nesht®logies in the working process might have redube
demand for skilled people, but more disproportieheaffected low-skilled workers.
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an important role in SBTC. Based on an industrywewr Graham and Northcott (1995)
delivered some facts and figures on the form aedetttent of the usage of microelectronics
in German manufacturing at the beginning of the0598 hey found that technical diffusion
reflected in the application of microelectronicséa product-equipment such as pick-and-
place machines could be observed in all manufarguimdustries. However, the usage of
innovative production technologies at that time \pasticularly pronounced in printing and
publishing, electrical and mechanical engineernnghe production of food and beverages, as
well as in the chemical industry and metal produttiBy contrast, lower levels of use could

be observed in the production of textiles, leathad clothing.

Figure 3 delivers further information on the cals&ion of production. It illustrates the
development of the investment ratio measured asliaee of physical capital investment in
industry turnover for selected German manufactuimdustries between 1976 and 2007.
Clearly, data on capital stock would be more appate to gain insights on capital
accumulation and technical progress. However, dubé limited availability of longer time
series on capital stock data, the study instead<ltgpon data on gross investments expressed
as a share of turnover. Figure 3 shows that dutieg1980s, all manufacturing industries
recorded substantial increases in capital investnf&tinong increases could be observed in
printing and publishing, chemicals as well as f@odl beverages. Increases were relatively
modest in the textile, apparel, and leather iniestt In the majority of manufacturing
industries, the investment ratio reached a pedleaénd of the 1980s or the beginning of the
1990s and dropped sharply thereafter. Despite $emporary rises at the end of the 1990s,
investment ratios have been much lower in all itdies in the decades after the 1980s.

In this regard, it should be noted that the lowifddity of wages in the lower segment of the
labour market prevailing during the 1980s might énancreased the incentive to automate

production and to invent as well as implement laksayving technologies such as conveyor

2l Some industries (e.g., the motor vehicle and fitgtipg and publishing industries) had already eipeed
considerable increases of investment during th®4.9n fact, after a phase of reconstruction fromend of the
1940s until the end of the 1950s, and a phasecbhteal catching-up until the beginning of the 197Buhrer,
1995), the effort to systematically automate prdiduc through technical advancements (e.g., humigrica
controlled machine tools) could already be obseimetthe 1970s (Lay and Wengel, 1998). However, @dip
discussion on the wage and employment effectsabinieal change began in the 1980s, when sharpasesein
unemployment rates coincided with the microeledtrarvolution, the present study focuses on théareal
evolution since that decade.
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belts or automatic-control systems, as it prevenbtedwages of low-skilled workers from
falling.

Figure 3: Investments in German manufacturing indusries (1976-2007)

Investments in % of Turnover

1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006
Year
—— Food and Beverages =~ - Manufacturing —=— Textile, wearing apparel and leather
—&— Motor vehicles —— Machinery —e— Basic and fabricated metals
—&—  Precision instruments —— Chemicals —e— Electrical machinery and communication
—o— Printing and Publishing

Source: Statistisches Bundesamt (Curr. Iss.), Faighgl, Reihe 4.2.1; author’s calculations. NotEsData
capture gross investments in buildings, plantsrmadhines as a share of industry turnover. 2) Figbegween
1976 and 1994 refer to the former federal territofyvestern Germany. These data are classifiedrdicmpto
the German SYPRO. 3) Figures for 1995 and latdudeceastern and western Germany. Data betweenarib5
2002 are delimited according to WZ 93-statisticahfe and data from 2003 onwards according to W2200

Lay and Wengel (1998) emphasised that after th®4d 98ere were still efforts to optimise
production techniques through the implementatiome# technologies. However, since the
1990s the focus shifted toward the optimisatiomrmfanisations (e.g., administration, billing,
designing, distribution, and marketing). Among otti@ngs, this was achieved through the
implementation of new information technologies ltke Internet. Apparently, the possibility
to yield further efficiency increases in productioy adopting new technologies has become

much more limited in the decades since the 1980s.
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3.2.2 Theory

Although there is broad consensus that technicahg# is biased against unskilled labour,
SBTC is not defined precisely in the literatureisTban be attributed to the fact that SBTC
itself is a “black-box”, meaning that the reasonsl amechanisms underlying the unskilled-
labour-saving character of technical progress adelyw unexplored (Chusseau et al., 2008).
In fact, SBTC has many faces and can affect theadenfor skills through several channels.
As a consequence, the question of which mechanisikesntechnical change skill-biased
remains controversial. Several transmission chanhale been put forward to explain the

unskilled-labour-saving character of technical pesg.

One crucial aspect refers to whether the skill magechnical change is exogenous or
endogenous by nature. Earlier theoretical contiobst on this issue introduced SBTC
exogenously into the analytical framework (e.g.edoglu, 2002). In these contributions, the
skill bias is supposed to be exogenous, with teimrogress increasing the total relative
demand for skills. Technical progress is therelnedly related to the utilisation of new
information and communication technologies suclthascomputer. In other words, SBTC is
considered as a process independent of other ecorfomces and merely triggered by

scientific and technical progress (Katz and Mur@892).

Two possible forms of SBTC have been the subje@xténsive debate: factor-biased and
sector-biased technical change (Haskel and Slaygh@®2). In the case of factor bias,
technical progress alters the productivity of prtthn factors and induces a higher relative
demand for skilled workers, thus provoking a substn of unskilled workers by skilled

workers within industries. In the case of sectamsbitechnical change is neutral in the
production function, leaving the ratio between h#illed and low-skilled workers intact. In

fact, technical change is considered to increatsé fiactor productivity, which is supposed to
be higher in skill-intensive sectors of the econothgn in unskilled-intensive ones. As
production costs decrease, there is an incentivehith production to the human-capital-

intensive sectors.
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Some authors consider the capital-skill complemgritgpothesis as one of the key features
of SBTC. This hypothesis, stating that the elastiof substitution between (physical) capital
and unskilled labour is higher than between camtad skilled labour, has already been
formalised by Griliches (1969) and supported byeotauthors such as Nelson and Phelps
(1966) and Welch (1970). In the context of the SBIypothesis, it is argued that technical
advances in ICT, embodied in sophisticated camtplipment such as computer-assisted
production techniques, tend to complement skilledkers and to substitute labour-intensive
tasks. Consequently, if technical progress enhatih@egsage of capital through the increased
introduction of machinery, equipment and compone&igh incorporate new technology in
the production process, the higher usage of cap#al carrier of technology will induce an
increase in the relative demand for skilled workiersg., Krussel et al., 20063 As Chusseau

et al. (2008) put forward, technical progress cameaase the demand for capital in production
through a factor bias toward capital. Or, altew&lyi, technical change might enhance the
usage of capital in production through a sectotiak lihat leads to an improvement in
productivity and thus lowers costs of productiorthia capital goods industry. Given that this
process implies a drop in the price of capital godHe substitution of low-skilled for high-

skilled workers is fostered further.

More recent contributions on SBTC claim that techhthange is not necessarily skill-biased
by nature, but that the degree of skill bias isedained endogenously and the result of
incentive-driven decisions by economic agents. &hstadies try to determine whether skill
bias has permanent effects or is only a temporhgnpmenon. Regarding the former, it is
argued that new technologies can be the resultrofitincentive-driven decisions by

entrepreneurs reacting to an increased supplyilédkabour (e.g., Acemoglu, 1998; 2002).
In particular, it is pointed out that the largepply of skilled labour caused, for instance, by
an expansionary educational policy that many ingalstountries experienced after the
Second World War, is an inducement to the developraed implementation of technologies

%21t is worth noting that the relationship betweepital and skilled labour has not always been cemphtary.
Goldin and Katz (1998), for instance, single owt #xample of Britain in the nineteenth century, rehthe
replacement of skilled artisan shops by factories later by assembly lines was characterised hybatisution
of capital and/or unskilled workers for skillediaains. In other words, previously complex tasksevamplified
by breaking them down into smaller and fewer giatiuiring steps which, in turn, reduced the denfandkills.
Hence, the process of technical change and itsahpathe demand for certain skills observed at tihee can
be described as the opposite of what is observeidglthe ICT revolution in the twentieth centuryagelli
(1999) describes this phenomenon as de-skillingnieal change.
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that are skill-complementary. Consequently, thera technology response toward a higher
endowment of skilled labour in the long run, widsearch activities directed toward skill-

based technologies that, in turn, increase the derfa skills.

Theoretical studies that consider the skill biaseghnical change to be transitory often argue
within the context of general purpose technologyréspecifically, the introduction of
general purpose technology (such as ICT) into thkiwg processes of firms requires special
capabilities and knowledge, considering that wakeave to spend time on learning how to
use these technologies. Hence, although in the lomgall workers can adapt to new
technologies, there is an increased demand for-$kgled workers in the short run, as they
are assumed to adapt faster to changing techrabalut conditions and to implement new
technologies more quickly (e.g., Caselli, 1999:dgaind Moav, 20003

Regarding the relationship between SBTC and intenmal trade, the independence of each
of these forces from the other has increasinglynbgeestioned. As expressed by Wood
(1994), both forces are most likely interrelate@mpdmena that stimulate each other. On the
one hand, international competition accelerates dbéeelopment and the spread of new
technologies, as companies are eager to improwhiption techniques or product designs to
become more competitive. Consequently, trade carohsidered as a channel for technical
upgrading. In turn, new technologies influence gagtern of trade, for instance, through
improved communication technologies and reducechspartation costs. Clearly, this
interaction between international trade and tedinobhange makes it difficult to measure
precisely each variable’s impact on skill demand.

3.2.3 Empirics

An extensive number of empirical studies are dedddo the linkage between technical
change and skill demand. Thereby, most studiessfocuthe verification of the capital-skill

complementary hypothesis. Very often, factor demasmglations are estimated by

% The fact that skills facilitate acquiring and peesing information has also been emphasised byohelsd
Phelps (1966). In addition, the advantage of gkilMorkers in coping with rapid technical change alsady
been empirically documented by Bartel and Lichtegl{@987).
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incorporating indicators that are closely assodiatéh the process of technical change (e.qg.,
use of computers, physical capital, research amdldement (R&D) intensity, size of the ICT
sector, or patent activities). The idea that tecdininnovations in the field of ICT (e.g.,
computers) are skill-enhancing has been well dootedewith respect to the U.S. (e.g.,
Krueger, 1993; Autor et al., 1998) and has alsomlmemfirmed for a range of other industrial
countries (e.g., for the U.K. see Haskel and Hed®99). The view of skilled labour and
capital as being relatively more complementarynasiis than unskilled labour and capital has
also been expounded in several empirical studeglie U.S. see Hamermesh, 1986; Krussel

et al., 2000; and for a large range of countriesB3affy et al., 2004).

Studies for Germany basically support the tenddaasard a significant impact of technical
change on skill demand. On the basis of the Quatifin and Career Survey, Spitz-Oener
(2006) investigated how skill upgrading has bedectéd by computerisation for selected
years between 1979 and 199%he used data on task composition of occupatmnseisure
skill requirements and found that the requiremeott fion-routine cognitive tasks (e.g.,
reasoning, perception, and intuition) and interpeas skills had particularly increased in
those occupations where the spread of computendémiies was most pronounced. By
contrast, the demand for routine cognitive taskst #re not very complex (e.g., routine
manual or clerical skills) had declined in thosetses. Falk and Koebel (2004) similarly
confirmed that computers had substantially incréaee demand for high-skilled and
medium-skilled workers in German manufacturing lestw 1978 and 1994, using national
account data and data on skill groups providedheyGerman Federal Statistical Office. In
another study, Falk and Koebel (2001) concentratedthe substitution pattern between
capital, materials and different types of skill gps. They attributed between 6% and 13% of
the shift toward high-skilled labour that was olser in German manufacturing between

1976 and 1995 to capital accumulation.

Much of the literature on SBTC is closely relatedtte literature on North-South trade and
aims at quantifying the impact of both forces onges and employment. From earlier

literature on this issue it can be conjectured 81 C is considered to be the driving force of

24 The Qualification and Career Survey is a survegrmployees carried out by the German Federal instfor
Vocational Training (BIBB) and the IAB (Spitz-Oen&006).
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changes in skill composition in many industrial sties (e.g., Berman et al., 1998; Machin
and Van Reenen, 1998). On the one hand, this rkaslbeen obtained by direct estimates,
namely by adding variables into the factor demamuagon that capture international trade
(e.g., share of imports from development countri€3) the other hand, decomposition
analysis has been conducted to determine whetleeertiployment shift away from low-

skilled workers has been within or between indast(e.g., Berman et al., 1994; Machin and
Van Reenen, 1998; and Berman et al., 1998), aadirpointed out in Section 3.1.3. The
large contribution of withiindustry adjustments to changes in skill compositi@as thereby

interpreted as pointing to the predominance of SBVE& North-South trad®.

Whereas decomposition analysis for Germany provpyasive evidence for the SBTC
hypothesis (Berman et al., 1998; Geishecker, 208B§ct estimates are less clear-cut.
Fitzenberger (1999b) analysed trends in pricesal téactor productivity, wages and
employment for selected German industries betw®&&® And 1990, drawing information on
different types of labour from the IABS. He discoee that international trade dominated the
demand effects for low-skilled workers, whereashiécal change dominated the demand
effects for high-skilled workers. Ochsen and Wels@005) focused on German
manufacturing for the period from 1976 until 199¢daused data on skill groups from the
Education Accounts (Bildungsgesamtrechnung). Thetymated a system of factor share
equations for low-skilled labour, high-skilled labvp capital, energy, and materials, and they
found that the impact of trade on the skill struetof employment is small compared to the
influence of SBTC. Kolling and Schank (2003), hoee\concluded that the skill structure of
employment is primarily determined by wages. Theysidered SBTC and international trade
to have only a minor impact when unobserved platerdogeneity is controlled for. Kolling
and Schank (2003) examined the years between 1994897 on the basis of the Linked
Employer-Employee Panel Data Set (LIAB) providedttis IAB2°

5 |n fact, SBTC might either cause within-industrybetween-industry adjustments, depending on whétle
factor-biased or sector-biased (Haskel and SlaugB@02). Consequently, the large within-shift impl the
predominance of factor-biased SBTC.

%6 The LIAB combines information from the German eayphent statistics and the IAB establishment panel
(Kolling and Schank, 2003).
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3.3 Summary

In the early years of research on this topic, sehattempts were made to measure the impact
of international trade on wages and employment. &oesearchers tried to establish the
impact of trade on relative wages through changerelative commodity prices, whereas
others focused on trade flows and estimated therfaontent of imports less that of exports
to analyse the net effect of trade on the relatiemand for skilled and unskilled labour. A
third approach used information on input mixesnodoiction at an industrial level to evaluate
whether trade liberalisation had shifted input miketween sectors.

A majority of studies for Germany as well as foramge of other industrialised countries
concluded that the relative prices of labour-intemgoods did not decrease sufficiently to
explain the strong increase in wage inequality be tdisproportionately growing
unemployment rates of low-skilled workers. Simparfactor content studies revealed that
despite increased international trade with newlgmrgimg markets, the share of imports from
these countries within advanced countries’ fordigide was too small to have a substantial
impact on the skill structure of employment in aglved countries. Last but not least, the shift
away from low-skilled toward high-skilled workerashbeen mainly due to within-industry
changes rather than between-industry changes. Hdaspite some disagreements about the
appropriate methodology, it was conjectured thatdased import penetration from less-
developed countries plays some role but is nonh® driving force behind increased wage
disparities and/or the disproportionately growimgmnployment rates of low-skilled workers

in advanced countries. Instead, more weight has agebuted to SBTC.
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4. International trade and skill demand: New answes to old questions

The overwhelming empirical support in the literatwf the 1990s for the pre-eminence of
unskilled-labour-saving technical change and thedesb role of North-South trade in

furthering the demand for skills has been questdmg more recent contributions. In fact,

very soon it was recognised that the internalisatth markets for goods and services has
many facets and might influence labour markets ufiho several channels. More recent
studies accounted for other essential featurestefnational trade which had been omitted in
the Heckscher-Ohlin framework. In contrast to earémpirical research on this issue, more
recent studies focused less on the role of impartee form of finished goods that replace
domestic production (and employment) when analysivegimpact of trade on wages and
employment. Instead, growing trade in intermediatgorts, commonly referred to as

international outsourcing, has been introduced th&theoretical and empirical literature as

an alternative explanation to SBTC.

Another substantial drawback of the Heckscher-Ohtiadel - one which has been less
highlighted in the literature - is the assumptidratt traded goods are homogeneous.
Particularly when countries become more advandeietis an increased demand for product
variety among the population (Rubel, 2008). Newlartheory addresses this deficiency of the
Heckscher-Ohlin model by accounting for the presewicheterogeneous products. In fact, a
growing portion of trade literature focuses on strelde between countries that comprises the
exchange of products belonging to the same sehis.type of trade is usually referred to as
intra-industry tradeor two-way trade(Grubel and Lloyd, 1975). Within intra-industryadte,
there is a distinction made in the literature befvlorizontal intra-industry trade (HIIT) and
vertical intra-industry trade (VIIT) (Greenawayadt, 1994; Fontagné and Freudenberg, 1997;
Fontagné et al., 1997). The former refers to viasedf one product group that differ with
respect to their product attributes (e.g., suitthwlifferent styles or colours) and the latter to
varieties that differ with respect to their qual{®.g., low-quality suit vs. high-quality made-

to-measure suit).

Section 4.1 provides some stylised facts on Germasourcing activities. Additionally, it

briefly outlines changes in German outsourcinggoatt and the findings of the theoretical
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and empirical literature on the linkage betweersoutcing and skill demand. Sections 4.2
and 4.3 are concerned with HIIT and VIIT trade pegively, with the focus clearly directed
toward the latter. These sections illuminate beatiegories of intra-industry trade with respect

to their impacts on the demand for skills.

4.1 International outsourcing

In the mid-1990s, the fragmentation of productiaroas borders, often referred to as
“international outsourcing” or “outsourcing”, wadeintified as another potential “job killer”
and introduced into theoretical and empirical asiglywithin thetrade versus technology
literature as an alternative explanation to SBIhternational outsourcinglescribes a process
in which firms delocalise certain production stage®ther countries, either through an “in-
house” operation by establishing foreign subsidmmr by cooperating with independently
owned foreign firms (i.e., subcontracting) (OECMO2). In fact, in the literature on trade
theory, several terms have been used to descrioertbcess if one or several production
activities are not located in the home country. Mosmmon are the terms “international
outsourcing” or “outsourcing” (Feenstra and Hansi®#96a). More recently, it has also been
referred to as “offshoring” (OECD, 2007). Howevether terms, such as “international
fragmentation of production” (Jones and Kierzkowsk®90), “delocalization” (Leamer,
1997), “disintegration” (Feenstra, 1998), and “icait specialisation” (e.g., Hummels et al.,
2001) are used to describe the same phenomenoHli{zer et al., 2003).

Outsourcing is alleged to pose a threat to lowestilvorkers within industries, as companies
tend to outsource unskilled-intensive activitiepodduction (such as work on assembly lines)
rather than skill-intensive activities (like markef, sales, or R&D) to foreign countries (e.g.,
Feenstra and Hanson, 1996a; 1996b; 1999). In mmatusirial countries, the observation that
domestic companies move across the border to tdkangage of lower wages in less-
developed countries provoked rising public (andtjpal) resentment against globalisation
and particularly drew opposition to the integratamewly emerging markets into the world

economy.

41



4.1.1 German outsourcing activities

The exploitation of wage differences between theé@ountry and foreign countries is one
prime motive of firms in advanced countries fororgting stages of the production process
abroad. Primarily due to this motive, outsourciag lhecome a focus of intense debate and a
persistent issue of concern in many industrialisedntries (e.g., Kohler, 2004). However,
despite the incentive to reduce labour costs, #mswn to choose alternative locations of
intermediate goods production abroad is influenbgdseveral other factors. These factors
affect a company’s choice with respect to the taogeintry to which production stages are
relocated. One motive that has recently gained rtapoe, particularly regarding the decision
to outsource to emerging markets, is that outsongroiffers the possibility to tap into new
markets and, in addition, helps to secure exidbnginesses in foreign markets (Hollekamp,
2005). Nevertheless, a partner country’s levelasies on profits, tariffs (Egger and Egger,
2005a; 2005b), social charges, as well as diffesena administrative costs and expert
salaries (Adler, 2004) might also influence a fsndecision to engage in international
outsourcing. Apart from that, factors such as dquamprovements, reduction of other-than-
labour costs, access to intellectual property, ganknowledge and experience (Hamilton
and Quinlan, 2009), or economies of scale and gyneffects (Geishecker, 2006) might play

a role, especially when advanced countries outediarother advanced countries.

Although increased foreign sourcing activitiesiof in advanced countries could already be
observed since the early 1980s, international sogiis predominantly a phenomenon of the
1990s (Hijzen et al., 2003). Throughout the 199G®rman companies’ imports of
components or assembly from newly emerging ecor®mi&outheast Asia (e.g., China) as
well as from the re-integrated Central and EastEuropean countries (CEEC) grew
significantly. Especially the latter have becomeeferential destinations for German
outsourcing activities. After the fall of the Ir@@urtain and decades under socialist regimes,
CEEC have undergone a period of political and egoootransition characterised by
profound structural changes and extremely dynamsmnemic development. During this
process, they opened up to global capital markk&s)ce increasing the investment
opportunities for German companies. In particullae, Association Agreements with the EU

in the early years of the 1990s paved the way foregpansion of Germany’s economic
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relationship with these countries. Compared to Astauntries, economies in Central and
Eastern Europe are attractive due to their geographs well as cultural proximity, which
reduces transportation costs and delivery time, dadlitates communication and
coordination (Booker, 2007). In addition, these rdoes are characterised as having a
relatively large pool of skilled labour comparedn@any other emerging markets (Kerkoff,
2005). Poland, the Czech Republic, and Hungary éach major focus of German direct

investment in Central and Eastern Europe (e.g kéliand Maloca, 2008).

During the 1990s, German production sharing witin@falso intensified considerably. After
years of a closed-door policy, China launched &gs® of economic liberalisation starting in
the late 1970s. Since that time, the Chinese govenh has been implementing a series of
structural and institutional reforms, among there ttberalisation of the conditions for
Foreign Direct Investments (FDI) to make foreigmastments in China more attractive (Yan,
2005). In addition, due to China’s large amountuaskilled labour and very competitive
wages, sourcing intermediates from China appeavebet appealing (Mion et al., 2010).
Whereas advanced countries’ investors could takardadge of the new market and cheaper
production costs, increased foreign investmentwatb China to gain access to new
technology and products and to increase the skikllof the labour force. This, in turn, was
and is still an important prerequisite for Chind&svelopment process and economic growth.

The same can be said for newly emerging markets Middle and Eastern Europe.

The debate about outsourcing in Germany is vemgnolftased on anecdotal evidence and the
description of individual cases where companiesshawtsourced particular stages of their
production process abroad. However, lack of a peedefinition as well as detailed and
systematic data hampers the empirical measurenfentiteourcing and, hence, makes it
difficult to examine this phenomenon (OECD, 200w#)order to capture the common trends
in industrial activities and entrepreneurial stgéds at the same time, the present analysis

draws upon official statistics as well as represve surveys.

One indicator that is closely linked to internaibsourcing activities is FDI (OECD, 2007).
Table 3 shows German FDI stock for the years 12995 and 2005, by target country. Data
have been taken from the German central bank (DleetfBundesbank, 1998; 2010).
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Although the table illustrates that until todaye tleerman FDI is largely directed toward
major Western European countries (denoted as Ebid)he U.S., the figures clearly depict
Germany'’s intensified engagement with newly emeygimarkets between 1991 and 2005: In
1991, the German FDI directed toward CEEC and CHidanot reach even 1% in total FDI.
Instead, nearly 80% of German FDI stock was comatsd on EU15 countries and the U.S.
However, FDI shares of CEEC and China experiencetlugl increases in the years
thereafter, especially at the expense of FDI toviddd5 countries. In 2005, the shares of the
German FDI in CEEC and China made up 6.51% and,.88spectively.

Table 3: German Foreign Direct Investments (1991-21b)

Year Total Share in total (in %)
FDI Stock (in Mio .
DM/EUR®) EU15 CEEC China USA | Other Countries
1991 262,670 55.48 0.59 0.13 22.80 21.00
1995 384,779 54.89 2.85 0.41 21.68 20.16
2005 786,207 45.78 6.51 1.39 29.77 16.55

Employees (in 1000

1991 2,408 42.65 2.82 0.37 19.9¢ 34.18

1995 2,834 40.08 9.46 1.41 18.17 30.88

2005 4,996 33.47 16.87 4.66 16.3% 28.64
Enterprises

1991 20,895 56.21 1.61 0.18 12.43 29.57

1995 23,369 52.38 7.68 0.73 11.65 27.57

2005 24,188 42.85 12.09 3.28 14.51 27.27

Source: Deutsche Bundesbhank (1998, 2010); authaltslations. Note: * Total FDI stock is given invXor
1991 and 1995 and in EUR for 2005. The valuesrar®minal terms due to a lack of appropriate deftafor
foreign FDI stocks;EU15 include Austria, Belgium, Denmark, Finlandafce, Greece, lItaly, Ireland,
Luxemburg, the Netherlands, Portugal, Sweden, $Shhiited Kingdom (and Germany which is the repartin
country); CEEC comprise Bulgaria, Czech RepublistoRia, Hungary, Latvia, Lithuania, Poland, Romania
Slovakia and Slovenia.

Germany’'s increased engagement with newly emergiagkets is even more strongly

reflected in the rising share enjoyed by these tt@mwith respect to the number of German
enterprises abroad as well as the number of emsogssociated with these enterprises
(Table 3). The share of affiliate employment in @E&nd China increased from 2.82% and
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0.37%, respectively, in 1991 to 16.87% and 4.66%pectively, in 2005. Similarly, the share
of foreign affiliates in CEEC and China amounted1®09% and 3.28%, respectively, in
2005, compared to only 1.61% and 0.18% in 1991.

One major shortcoming of using FDI is that the d#danot include subcontracting activities.
Therefore, another way of measuring outsourcinigyiéies is the usage of input-output tables
or the exchange of intermediate inputs (OECD, 2003gishecker (2006) analysed
outsourcing activities in German manufacturing kestv 1991 and 2000, using information
on industries’ imports of intermediate inputs fratoroad with data provided by the OECD.
The study revealed that although outsourcing ams/iwith newly emerging markets,

especially with CEEC, have been growing steadilyirduthe 1990s, a large majority of

German intermediate inputs are still sourced frdheoadvanced, especially EU15 countries.
This result completes the insights derived froml&&band is interesting insofar as it is very
much in contrast to the common belief that Germatsaurcing activities are primarily

directed toward newly emerging markets. The rekuther shows that German firms also

have motives other than cost-saving when engagingtsourcing activities abroad.

Geishecker (2006) shows that the propensity toocomte stages of production abroad varies
significantly across industries. Outsourcing intgngs thereby calculated as the value of a
domestic industry’s imported goods from all mantdaog industries abroad as a share of the
industry’s production value. Geishecker (2006) tdes relatively high levels of outsourcing
intensity of up to 40% in the production of offi@ad computing machinery, transport
equipment other than motor vehicles (e.g., shipplaames), and clothing. Whereas industries
such as the manufacture of radio, TV and commupitaquipment, the textile and leather
industry, and the pulp and paper industry all simogdium levels of outsourcing intensity of
around 20%, in industries such as printing and iphislg, non-metallic mineral products
(e.q., glass, ceramics), the production of fabeidanetals, or the wood industry, outsourcing
intensity does not exceed 10% during the time penmder consideration. However,
Geishecker (2006) revealed that for almost all mfesturing industries, outsourcing intensity

increased during the 1990s.

45



Insights on outsourcing activities of German maaotufang industries can also be obtained
from a range of surveys conducted by the FrauenHo$titute for Systems and Innovation
Research (FISI) in 2003, 2006 and 2009 (see Kiakel Lay, 2004; Kinkel and Maloca,
2008; 2009, respectively, for each of the survegrge According to these surveys, the
industries most active in outsourcing are the muéicle industry, the electrical machinery
industry, and the textile, apparel and leather stigu The midfield ranges from the engine
building industry and the production of rubber aidstics to the production of metal and
metal products, and the chemical industry. Reltil@v outsourcing activities are recorded
for the food and tobacco industry, as well as @ulg paper. As the surveys for different years
indicate, this sector-specific behaviour has reediremarkably stable over the years.

This picture can be completed by another survegleatied by the FISI in 2004, where certain
characteristics of companies with a higher proggngd outsource segments of their
production abroad have been identified (Kinkel &agl, 2004). According to the survey, this
propensity is the higher, the larger the compamies the lower the integration in local
cooperation and the lower the share of R&D expenelt in relation to turnover. Beyond that,
foreign procurement activities tend to be lower pyoducts that show high complexity.
Apparently, it is more difficult to automate prodioo processes in this case. Additionally,
the production of products that are more complejuires a larger number of skilled

employees.

One further trend worth mentioning is the obseprathat a range of German companies that
once outsourced, hassourcedor backsourcegarts of the production sourced from abroad.
According to the survey of the FISI conducted i©@0one out of four to six companies has
made use of the option to insource production stdggween 2004 and 2006 (Kinkel and
Maloca, 2008). Backsourcing occurs on average fouive years after relocation and has
been particularly pronounced in the motor vehidgtedustry, the production of rubber and
plastics, the engine building industry, as welltias chemical industry. Prime motives for
backsourcing have been losses in flexibility and #bility to supply, as well as quality
problems. Too-high coordination and communicatiosts, infrastructure problems, and the
limited availability of qualified personnel have beéen mentioned as additional reasons.
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4.1.2 Theory

If people were asked whether outsourcing destrogs pr lowers wages, a large number of
observers would presumably answer these questigths“¥es”. Indeed, the concern that
outsourcing by firms in industrialised countriesgiti destroy jobs and depress wages has
been frequently expressed by the public, mass mpdidicians and economists. Very often,
this fear is backed up with anecdotal evidence &fwons shutting down production sites and
sourcing inputs from abroad, particularly from ngwmerging countries. A representative
survey carried out by the German Allensbach Ingtiin 2006, for instance, revealed that
78% of the people surveyed believed that “globtibsd leads to a displacement of domestic

jobs, particularly with low-skilled jobs in mindKD Allensbach, 2006).

From a theoretical point of view, earlier models international outsourcing supported the
general perception that increased globalisatiothéenform of fragmentation of production
poses a threat to low-skilled workers. The mostpnent and most cited model had been
developed by Feenstra and Hanson (1996b), who sethiyne impact of outsourcing on low-
skilled workers in the context of standard tradeotly. In a North-South framework, they
assumed that different factor endowments, and hdifferent relative factor prices for low
and high-skilled workers, prevail in the North atide South. In addition, a single
manufactured final good is produced by a continwdinmputs that differ with respect to skill
intensity. Due to lower relative wages of high-lgdl workers, the North has a comparative
advantage in the production of high-skilled inteesintermediates. As a consequence of
Hicks-neutral technological progress, the new ispotutsourced to the South become
increasingly skill-intensive, hence reducing thenparative advantage of the North. In turn,
the North specialises in the production of increglsi skill-intensive inputs which,

subsequently, further reduces the relative demankd$s-skilled workers.

However, the view that outsourcing adversely affeatskilled workers has been challenged
by more recent theoretical contributions, and oert@nditions have been identified where
low-skilled workers in industrial countries mighte: benefit from outsourcing (e.g., Arndt,
1997; Venables, 1999; Jones and Kierzkowski, 2@Gdhler, 2004). Most notably, Arndt

(1997) and Kohler (2004) argued that sourcing mestiates from low-wage countries is one
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strategy for higher profitability and allows compes to obtain efficiency gains by
specialising in certain core competencies. Thuecating stages of production might ensure
corporate survival since it enables producers tengthen their competitive positions in

international markets for end products.

Arndt (1997) concentrated on outsourcing activitissdertaken by the labour-intensive
import-competing sector of an industrialised coyn&ccording to the author, outsourcing
may raise (nominal and real) wages in the impontjoeting industry, given that producers
can increase competitiveness in world markets ol @oducts by outsourcing the relatively
inefficient stages of the production abroad. Thieratant decrease in labour and, hence,
production costs make producers increase output iftreases the demand for labour
relative to capital (at a given relative labouremsity) and, thus, leads to an increase in wages
relative to capital rents, not only in the impoontpeting industry but throughout the
economy?’ With respect to the overall effects on jobs, Ar(t®97) showed that due to a
higher production of the import-competing good, thgort-competing industry employs a
larger amount of labour and capital than beforesmwicing has been undertaken. The

resources are drawn from the other sectors ofcbramy.

Kohler (2004) explored the implications of outsongcfor wages and employment in a
general equilibrium model. He demonstrated thatdixerease in the demand for low-skilled
workers caused by relocating certain stages ofymtimh abroad might be compensated for
by other effects, considering that (i) cost saviagsociated with outsourcing allow firms to
pay higher rewards to domestic factors of productiand (ii) there might be additional
demand for low-skilled workers employed in thosegst of the production that have not been
outsourced (through an increase in output), or exarknight find jobs in another sector of the
economy. Whether labour benefits or not dependsherrelation between the outsourcing
industry and other sectors of the economy. If thedpction stage that is moved abroad is
more capital-intensive than a second domestic imgludomestic wages may rise, although
adjustment brings along more outsourcing. Howeifethe production stage that is moved

abroad is less capital-intensive, any stages ¢ been outsourced previously may even be

%" Note that higher relative wages induce a subiitutf capital for labour in both industries (Arnd©97).
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backsourced again. This process may also increasgestic wages. If the outsourcing
industry as a whole is more capital-intensive ttienother industry, domestic wages will rise.

4.1.3 Empirics

Apparently, the consequences of international autsng for low-skilled workers in
advanced countries appear to be ambiguous froraaadtical point of view, depending on the
modelling and underlying assumptions. Consequemthgther low-skilled workers gain or
lose from international sourcing seems to be anirapquestion after all. Empirically, the
influence of outsourcing on employment and/or waigeshostly investigated by estimating
cost functions and including measures of intermati@utsourcing into the set of explanatory

variables, as suggested by Feenstra and HansoB(18999) in their seminal contributions.

For Germany, empirical research on the linkage betwthe international fragmentation of
production and the relative demand for unskilledkees paints a diverse picture. Applying a
translog cost function approach and drawing upomufaturing and employment data
provided by the German Federal Statistical Offiéejshecker (2004) found no significant
impact of outsourcing on production workers’ wagh share in German manufacturing
between 1978 and 1993. However, when conductinggssgpns for each of the 29 two-digit
manufacturing sectors separately, Geishecker (2@@fYified a contribution of outsourcing
to the decrease in production workers’ wage birehin the electrical machinery, chemicals,
office and computing machinery as well as the paper pulp industries. In these industries,
outsourcing is estimated to account for between adé47% of manual workers’ decrease in
the wage bill share that could be observed duilvag time. The results, however, should be
interpreted with caution, considering that separatgessions had been carried out with only

nine observations per industry.

Ochsen and Welsch (2005) estimated a completemsystdactor share equations for low-
skilled workers, high-skilled workers, capital, egyg and materials, merging national account
data with data on skill groups from the Educatioccdunts. They found that intermediate
inputs (especially materials and energy) substituier relatively expensive low-skilled
workers in the West German production sector du®@6 and 1994. Apparently, rigid
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wages in Germany, which prevailed until the midoliehe 1990s, have fostered companies’
incentives to outsource stages of the productiocges abroad, given that the low flexibility
of wages in the lower segment of the labour malnket prevented the downward adjustment
of wages. In order to save labour costs, firms hageeasingly shifted low-skilled intensive
stages of the production process abroad. Howewerséh and Welsch (2005) stated that this
substitution effect was compensated for by a pasitnpact on low-skilled workers arising
from a trade-induced change in the aggregate omyputhat resulted from growing exports
of low-skilled intensive products. The study by ®eh and Welsch (2005) left it unclear
whether low-skilled workers gain or lose in totadrh outsourcing.

With data from the German Socio-Economic Panel (EBOfor the 1990s, Geishecker and
Gorg (2008) estimated variants of a log wage equoafor 21 two-digit manufacturing

industries. They recorded a significant negativpant of outsourcing on real wages of low-
skilled workers and found evidence that high-sHillorkers were favoured in terms of

higher real wages between 1991 and 2000. Geish€2ké@6) investigated the same time
period, including 22 two-digit German manufacturisgctors in an analysis based on the
OECD data. He detected that increased German ouisguactivities toward CEEC have

been especially detrimental to low-skilled workdraying reduced their wage bill share by
2.7 percentage points between 1991 and 2000. Byasbnhe found no impact of outsourcing
toward EU15 countries and a small negative effectouitsourcing toward countries outside

Central and Eastern Europe and the EU15.

Whereas the linkage between outsourcing and sgitrading in Germany is not clear-cut
from an empirical point of view, evidence for othevanced countries appears to be less
ambiguous. A number of studies provide evidenceaos$ignificant negative impact of
outsourcing on the labour market position of ldgesl employees (for the U.S. see Feenstra
and Hanson, 1996b; 1999; for France see Strauss;KR&al04; for the U.K. see Hijzen et al.,
2003; Anderton and Brenton, 1999; and for Austda Egger and Egger, 2005a). However,
although empirical results indicate that internadiotrade plays a greater role in explaining
the labour market outcome of low-skilled workers advanced countries when trade in
intermediate inputs is considered, the quantitatiwportance of outsourcing is much lower
than expected (Kohler, 2008).
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4.2 Horizontal intra-industry trade

Another issue that has received much less attentiaime literature on trade, wages and
employment, is the potential impact of intra-indystrade (i.e., the exchange of products
belonging to the same product category) on the ddrfar skills. Effective research on intra-
industry trade already started in the 1960s. Algiothe phenomenon of intra-industry trade
had already been recognised by Ohlin (1935) andéeit (1935), its origin is primarily
associated with its initial empirical revelation Y¥grdoorn (1960), Dréze (1961), and Balassa
(1966), in the context of European integrationdwling the creation of the Common Market
in the late 1950s (Greenaway, 1987). At that tithe,establishment of the Common Market
had initially raised fears in various member coi@stthat trade liberalisation might foster the
demise of particular industries as predicted byHeekscher-Ohlin model, and thus threaten
domestic employment. However, empirical findingstba development of trade patterns in
the post-war period were not consistent with th@selictions. Instead, it was observed that
export partners within the Benelux customs uniamj ¢éhereafter within the six founding
members of the European Economic Community (i.endBix, France, Italy and Germany),
became more uniform after tariffs had been redudeg@arently, trade liberalisation between
these countries entailed the specialisation of t@min a narrow range of products within
industries, rather than the specialisation of coesitin certain industries as suggested in the
Heckscher-Ohlin model (Fontagné and Freudenbe@g)20

4.2.1 Theory

As traditional explanations failed to explain thmeexgence of trade patterns, new trade theory
models were developed at the end of the 1970shendarly 1980s to explain the rise of trade
in products belonging to the same industry andrtwide a more realistic picture of reality.
Despite the assumption that products are homogenéus literature also aimed at relaxing
some other central assumptions of traditional tré®ry, such as the idea that there is
always perfect competition, constant returns tées@nd identical consumer preferences. The
first theoretical studies dedicated to intra-indugtade primarily equated this type of trade
with horizontal intra-industry trade (HIIT) (Krugma 1979 and 1980; Lancaster; 1980).
When products are horizontally differentiated, camdities in the same statistical group are
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characterised by different attributes, such asuwotw design, but do not differ significantly
with respect to product quality. In other wordse@roduct is not better than the next, but

consumers simply have different preferences fantfleancaster, 1980).

What all of these models on (horizontal) intra-isgly trade have in common is that on the
supply side they assume the presence of (inteew@homies of scale in production and,
hence, some kind of imperfect, monopolistic commeti Specifically, it is assumed that (i)

firms are able to differentiate their products,slamjoying some kind of protection from their

competitors; and that (ii) firms take the pricegigéls as given and ignore the impact of their
own prices on their competitors (e.g., Krugman, 297980). In addition to specifying

supply-side characteristics, the models explicithke demand-side considerations into
account to explain the nature of intra-industryl&aln particular, it is assumed that there is a
demand for variety, either because each consuikes to have products in many varieties
(Krugman, 1979; 1980) or because there are diffet@stes among consumers, with each

consumer demanding a certain variety of a prodieni¢aster, 1980).

On the basis of these assumptions, pioneering ibatibns by Krugman (1979; 1980) and
Lancaster (1980) provided a theoretical basis folagx the phenomenon of intra-industry
trade in a two-country setting. These models cateclinat gains from trade emerge because
() trade enlarges the market in which firms caperage and allows them to exploit economies
of scale, which results in decreasing costs ar@kgpriand because (i) there is a larger amount
of varieties of a certain commodity available foe ttonsumers in each country after trade is
liberalised. In contrast to the traditional Hecksc®hlin model, monopolistic competition
models show how efficiency and welfare gains froaté can even arise when countries with
similar tastes, technology, and factor endowmengéstading with one another. Thus, in
contrast to the Heckscher-Ohlin model, which serigeesxplain primarily trade between
countries that are differently endowed with certantors of production, models of intra-
industry trade can explain why there is substantede between advanced countries. More
specifically, the models suggest that countriet wihall differences in per-capita income and
similar factor endowments also exhibit similar aamer preferences, which, in turn, opens up

possibilities for trade in horizontally differentga products.
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Linder (1961) already deduced that the more sinutamtries are with respect to production
and consumption patterns, the more similar wilthee composition of their commodity trade
and the larger will be the volume of trade amorgséhcountries. In this respect, it should be
remarked that models of monopolistic competitioadle@nly to limited implications for the
trade pattern prevailing after the foundation ofimtegrated market. In other words, these
models conclude that countries end up producinigraifit product varieties, but they do not
answer the question of which country will expordamport which product variety. Broll
(1989), for instance, highlighted the role of themastic market. He pointed out that
producers will specialise in those varieties whimenestic preferences are most pronounced,
as they will have a competitive edge with thesedpots when they sell them to other
countries. Krugman and Obstfeld (1997), in turnpkasised the idea that production patterns
in intra-industry trade and the variety of a gobatta country sells might depend on a

country’s history and might simply emerge by acnoide

With respect to the distributional consequencea BiflIT expansion, it can be stated that the
trade literature considers the impact of this tgp&ade flow to be negligible on the demand
for certain skills and on employment and remunenratihis is a corollary of the assumption
that HIIT flows are considered to involve a relativsmall amount of net exchanges of labour
of different skill levels - compared to an equivdl@mount of inter-industry trade - since
horizontally differentiated goods are assumed topbeduced with identical factor input

intensities. Cabral et al. (2006) highlighted thlis explanation is consistent with the
assumption of monopolistic competition models agditay to which trade flows can rather be
attributed to the existence of effects of econonovésscale and to the heterogeneity of

products than to disparities in factor endowments.

4.2.2 Empirics

The empirical literature on the linkage betweeméran horizontally differentiated products

and the labour market is scarce. Apparently, this lose attributed to the assumption that a
HIIT expansion does not affect the demand for skillo the best of this author’'s knowledge,
there is no study for Germany. Cabral et al. (2G®&mined the impact on skill demand of

U.K. trade with middle income countries in 1995plgmg factor content approach (i.e.,
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estimating the change in a country’s “effectivebhidar endowment induced by trade). They
found that if trade comprises horizontally diffetiated products, the exchanges of labour of
different skill levels embodied in this type ofdeare nearly matched. Therefore, Cabral et
al. (2006) concluded that the increase in HIIT obse during this time did not affect wage
inequality in the U.K.

4.3 Vertical intra-industry trade

Although new trade theory accounted for the presesic heterogeneous products, earlier
theoretical contributions on intra-industry tradéssed an important point by associating
intra-industry trade only with the exchange of hontally differentiated products (Krugman,
1979; 1980; Lancaster, 1980). In fact, intra-industade might also comprise the exchange
of vertically differentiated products (e.g., Greaag et al., 1994; Fontagné and Freudenberg,
1997; Fontagné et al., 1997).

Compared to models of trade in horizontally différated products, where consumers have
different preferences about product characteristicd goods tend to have similar prices,
consumers in models of vertical product differetiia have identical preferences in the sense
that they rank products according to their qualiyhen they have to choose between two
goods that have the same price but one exhibiigleehquality, consumers will choose the
high-quality good. In other words, consumers wilefer a high-quality to a low-quality
product. The quality they choose finally dependstleir income. Since the income of
individuals differs within an economy, the produdismanded will differ with respect to
guality, as not all consumers end up buying theesproduct (see, e.g., Shaked and Sutton,
1984).

8 Note that throughout this work, the periphrasisrtical differentiation” is supposed to describe #xchange
of products of different qualities and should net ¢tbnfused with the exchange of intermediate gaouh

hence, the fragmentation of production processdshnib sometimes referred to as “vertical specdiim” in

the literature (e.g., Hummels et al., 2001).
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4.3.1 Theory

In the literature, the role of product quality imternational trade was first highlighted by
Linder (1961). He argued that countries tend tooeixproducts for which they have a large
domestic market. Consequently, high-income couwsthave a comparative advantage in
producing high-quality varieties, as consumershiesé countries have higher incomes and

tend to demand higher-quality varieties than coressnn less-advanced countries.

Based on Linder's hypothesis, several theories Hasen put forward to explain why
countries specialise in different qualities in fr@eme of international trade. Basically, these
theories can be separated into two groups: (i) tsotlet rest upon perfect competition
(Vernon, 1966; Falvey, 1981; Falvey and Kierzkowsk987; Flam and Helpman, 1987,
Grossman and Helpman, 1991), and (ii) models tleabased on the assumption of imperfect
international markets and, hence, monopolisticofyopolistic) firm behaviour (Shaked and
Sutton 1984; Motta, 1992). Whereas the former cmrdrade in qualities to be a reflection of
endowment or technology-based factors, the laktewghat this type of trade might also arise

under increasing returns to scale.

As regards the perfect competition models, FalNi®81) and Falvey and Kierzkowski (1987)
explained the incidence of trade in vertically drifntiated commodities through differences
in endowments in a traditional North-South framekyavhereas Flam and Helpman (1987)
attributed the production of different qualities imternational trade to a Ricardian-type of
comparative advantage. Vernon (1966) provided afaonalised product cycle theory and
argued that when the market for a good in industoantries matures and production reaches
an advanced stage of standardisation, productidikely to be relocated to less-developed
countries. The product ends up being exported hackhe country where it has been
originally innovated with the advanced country sWihg from being an exporter to an
importer. Grossman and Helpman (1991) delivered arensophisticated and formalised
version of Vernon’'s (1966) product cycle theory.eyhooked upon the effects of trade
liberalisation in a growth context and combinedduret cycle theory with aspects of quality
ladders by setting up a theoretical framework tlgthe process of innovation and imitation.

All models assume (either explicitly or implicitlyhat individuals differ with respect to their
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income within and across countries, and thus va#ipect to their willingness or ability to pay
for a certain product. This, in turn, results i ttlemand for different qualities. Given that
there is an overlap in income distribution acrassntries, intra-industry trade emerges. Gains
from trade result due to greater choice betwediereifit qualities, which enables consumers

in each country to find those product qualities thest fit their budgets.

Perfect competition models of trade in differentalfies consider trade in vertically
differentiated products to be the result of compagaadvantages derived from a combination
of differences in physical and human capital, a8l we technology. Thus, they carry an
important implication: Whereas earlier theoreticntributions on intra-industry trade
(Krugman, 1979; 1980; Lancaster, 1980) suggestaalhis type of trade is supposed to occur
primarily between countries whose factor endowmanésfairly similar, models developed
by Falvey (1981) and Falvey and Kierzkowski (198%., can explain why intra-industry

trade can emerge between countries at differegestaf development.

The second group of models of VIIT highlights thea that trade in different qualities might
also be associated with an oligopolistic environtraard economies of scale. These models
are compatible with both trade in qualities betwsgnilar countries and between countries
that differ with respect to income (Shaked and @yttl984; Motta, 1992). Consequently,
whereas contributions on HIIT primarily serve tkn trade among countries with similar
stages of development, the literature on VIIT caplan both trade among similar and trade

among different countries.

When dealing with the question in how far tradequmlity differentiated products might
affect the demand for certain skills in industrealuntries, several answers have been put
forward in the literature. In their pioneering gseg] Falvey (1981) and Falvey and
Kierzkowski (1987) used a traditional Heckscheri®Hbased North-South framework to

analyse the labour market impact of VIIT. Thus,itleentributions primarily deal with the

% The endowment-based explanation of trade in gesllias been verified by several empirical studsehott
(2004) and Hummels and Klenow (2005), for instarst®wed that unit values of a country’s exportsease
with per capita income. Aturupane et al. (1999)vatmb empirically that VIIT can be associated witloeamies
of scale. They examined the bilateral trade retastiips between Central and Eastern European Cesirarid
selected western European countries for the pégddeen 1990 and 1995.
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labour market impact of VIIT between countries dtedent stages of development. Falvey
(1981) and Falvey and Kierzkowski (1987) assumedsitive linkage between the quality of
a product and capital intensity. In other wordghler quality commodities are assumed to
require higher capital input in production. Accarglito the authors, a country specialises in
that type of variety that uses its abundant facttansively: the relatively (physical) capital-
abundant economy exports higher quality goods wtheerelatively labour-abundant country
exports lower quality varieties. As Greenaway anthét (1986) pointed out, similar results
arise when human capital is introduced into the @hadd, hence, labour is no longer treated
as a homogenous factor of production but compriskdled and unskilled labour,
respectively: The relative abundance of human ahite., skilled labour) favours the
production and export of high-quality varieties aride versa’ An expansion in VIIT is
alleged to lead to specialisation in skill-intergsivhigh-quality niches in countries well
endowed with physical and human capital, whilegheduction of unskilled-labour-intensive,
lower-quality varieties shrinks. Thus, demand shifward skilled labour.

One central issue that has to be noted in thisrdegathe perception that vertical product
differentiation involves different factor inteng$. This implies that intra-industry trade can
involve the same type of net exchanges of prodndtators as inter-industry trade, when it
comprises the exchange of vertically differentiaprdducts. Eventually, trade in goods of
different qualities is nothing other than the exuay® of goods of different natures (non-
competing goods) (Wood, 1995). This implies thatexpansion of VIIT might provoke

similar reallocative effects on the labour marketsxdustrial countries as inter-industry trade,
as that reduces the relative demand for low-skiMedkers. However, although both types of
trade might entail similar distributional conseqces) their effects differ with respect to
occurrence. Rather than changing the labour coriposiof different skills between

industries, VIIT is assumed to affect labour conipms within industries. This makes it an
alternative explanation for both international ouwtxing and technical change in affecting

skill composition.

30 The positive linkage between the quality of a fisngutput and the skill level of the labour forces Heeen
highlighted by several authors (e.g. Kremer, 133&anton, 1999).
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There are also more recent models that deal wélrdhationship between trade in qualities
and skill composition. The models of the so-calhedv trade theory do not only account for
the presence of heterogeneous products but alddighy the heterogeneity of firms and
incorporate key elements of old and new trade th&fhe majority of firm-based trade
models primarily focus on the question of why sofnms export and other do not (e.g.,
Bernard et al., 2000; Melitz, 2003). Some autheisg;h as Manasse and Turrini (2001),
however, have explicitly considered the impact @dé in different qualities on wage
inequality in the presence of heterogeneous fir@mce their model rests upon the
assumption that trade in different qualities isingkplace between similar countries, it
provides a theoretical explanation of how tradqualities between advanced countries might
affect the skill structure of employment. Manassd aurrini (2001) used a framework of
monopolistic competition and assumed that workéfsrdwvith respect to skill and that firms
produce different varieties of a product. Higheitltslh employees are considered to enable
firms to produce higher quality goods and, henoeintrease their profits. Since firms are
confronted with fixed costs when they want to efdeeign markets, only those firms with a
high pool of skilled workers will export, as onliely benefit from exporting. To attract
skilled employees, exporting firms (the so-callesuiferstars”) will compete among one
another, which leads to an increase in wages fsrdkill category in the exporting sector.
Through this channel, in turn, income is redistidol from the non-tradable toward the
tradable sector of the economy. Since exportingidiremploy a large number of skilled

workers, wage dispersion increases within the saohestry.

Both the contributions by Falvey (1981) and Faleeyl Kierzkowski (1987), as well as the
work by Manasse and Turrini (2001) focused on tiseuwssion of the long-term changes in
labour demand that might arise out of a VIIT expamsThese long-term adjustments are also
the focus of the present study. However, therenatheer strand of the literature on trade in
qualities that deals with short-run alterationsisTliterature perceives trade as a cause for
adjustment pressures and evaluates the adjustnostdé essociated with the process of
adaption when the potential labour market impacroflT expansion is analysed. The costs

of an expansion in IIT are usually compared witasth arising from an inter-industry trade

31 Similar to traditional trade theory, earlier maslelf new trade theory in generassumed that firms are
homogenous and, hence, exhibit similar productiatels (e.g., Schott, 2004).

58



expansion. Earlier studies proposed that IIT grogrtails lower adjustment costs than inter-
industry trade since an expansion in intra-industge is associated with factor reallocation
within industries while an increase in inter-indydrade is concomitant with reallocation of
production factors between industries (Balassapl®gubel and Lloyd, 1975; Greenaway
and Milner, 1986). Moving workers from one indusioya completely different industry (e.qg.,
from textile to automobile production) most likedntails higher trade-induced adjustment
costs than redeploying workers among firms witlia same sector (e.g., from one textile
company to another). The proposition stating timainarease in inter-industry trade leads to a
costlier displacement of resources than IIT is caminreferred to as thEmooth Adjustment
Hypothesiqe.g., Brulhart et al., 2006).

When analysing the adjustment costs of an IIT egjoam it is, however, crucial to distinguish
between VIIT and HIIT, as changes in the patternveitical specialisation induced by
international trade are assumed to imply greatgliaeative effects, as in case of horizontal
specialisation. This can be attributed to the agpsiom that factors are relatively less mobile
in vertically differentiated than in horizontallyifi@rentiated industries. Since labour
requirements are likely to vary more strongly betwevertically differentiated industries,
greater retraining is needed to move displaced &srkkom one industry to another, which,
in turn, implies higher adjustment costs. Movingrkers from a company producing low-
quality suits to one that produces bespoke suitst tileely engenders higher adjustment costs
than moving the same workers to another low-quakigment of the suit industry. This idea
Is concomitant with the perception that an increaseIIT has no significant effect on the
relative demand for skills, as it involves a snrallenount of net exchange of labour with
different qualifications. In contrast, the impa¢t\dIT on skill demand might be sizable, as
vertical product differentiation is associated witliferent factor intensities (Cabral et al.,
2006).
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4.3.2 Empirics

Econometric studies examining the impact of VIITsiil demand in industrial countries are
scarce. The majority of empirical studies analysing role of IIT and/or VIIT are more
oriented toward a better understanding of its detents and less toward its influence on
skill demand (e.g., Greenaway et al., 1994; 19@¢6o8, 2004; Hummels and Klenow, 2005;
Hallak, 2006). Studies that deal with the linkaggween VIIT and skill demand are often
dedicated to the verification of the smooth adjwsitmhypothesis and, hence, examine the
adjustment costs of trade expansion in the short(eug., Brilhart et al., 2006; Elliott and
Lindley, 2006).

Among those studies that examine the long-termaespuesnces of trade, Cabral et al. (2006)
scrutinised the impact on skill demand of U.K. #aslith middle income countries in 1995,
undertaking a factor content approach. They comdutiat the impact of international trade
with these countries on wage inequality in the Uigmuch larger when not only inter-
industry trade but also VIIT is taken into accoultt and Fukao (2005) examined the
influence of trade in vertically differentiated pitects on the skill structure of employment in
Japanese manufacturing between 1988 and 2000. iAg@ytranslog cost function approach,
they supplied empirical evidence for a positive astdtistically significant influence of
Japanese VIIT with newly industrialising Asian ctiegs. However, the significant positive
impact on intra-industry skill upgrading in Japaould only be observed when skilled
workers were defined as employees holding professiand technical or managerial and
administrative occupations. When the share ofexkiWorkers was approximated by the share

of non-production workers, VIIT was found to betistizcally insignificant.

There is no study existing so far that directlyastigates the impact of VIIT on skill demand
for Germany. Neven and Wyplosz (1999), though, ys®al the linkage between trade with
less-developed countries and the process of réstmg in manufacturing industries for
selected advanced European countries, Germany atheng In particular, they studied the
relationship between the change in skill intensity the initial skill level in each industry
between 1975 and 1990. They found that especialigermany, sectors with a high initial
share of unskilled workers experienced a larger msskill intensity. They interpreted this
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result as an indicator that competition with depeig countries might have fostered
“defensive innovation” in these sectors. If it issamed that the process of “defensive
innovation” also includes quality improvements taséing products and the introduction of
new high-quality goods into the market, this resi@livers some supporting evidence for the
hypothesis that quality competition in internatibirade has played a role in affecting the

skill structure of employment in Germany.

4.4 Summary

New trade theory and more recent empirical estisndédke into account some of the
complexities of trade that have been neglecteddwitional trade theory when analysing the
labour market impact of trade. In this regard, Gbag has introduced a range of alternative
transmission channels beyond the classical modehtef-industry trade, through which
international trade might affect the demand fotaiarskills in industrial countries. Regarding
international outsourcing as one alternative trassion channel, theoretical contributions
consider that its role in affecting the demandldov-skilled workers is ambiguous. Empirical

studies for Germany also deliver no clear results.

The increased exchange of products belonging tedahe industry (i.e., intra-industry trade)
Is perceived as another transmission channel. Yégbect to its impact on the demand for
low-skilled workers, it can be stated that wherd#3 is considered to have a minor impact
on skill demand, the influence of VIIT might be aite. Hence, in order to review the
distributional consequences of intra-industry traitleds convenient to distinguish between
HIIT and VIIT, given that an expansion in each oftbtrade flows has different implications
for the labour market. Another crucial insight frahe theoretical literature is that IIT flows
can involve the same type of net exchanges of facs inter-industry trade, when they
include the exchange of vertically differentiategucts. In contrast to inter-industry trade
that leads to a reallocation of resources betweensiries, VIIT is concomitant with an
adjustment of resources within industries. Congndethat skill upgrading in manufacturing
can to an overwhelming extent be ascribed to wiithdtustries changes in skill composition,
VIIT delivers an alternative explanation to inteional outsourcing and technical change in

affecting the demand for skills.
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For Germany, there is no empirical evidence safahow VIIT might have contributed to
the labour market outcome of low-skilled workerseflefore, the remaining chapters of this
thesis will be dedicated to this issue. First, sdigig will be shed on the importance of trade
in quality differentiated products in German mamtdang. In this regard, the thesis
examines to what extent international competitiothiw product categories has led German
companies to shift their core activities from thamafacturing of standardised products to the
production of high-quality niches. Second, the ithegll deal with VIIT's impact on skill
demand, keeping in mind the theoretical predictiohshe major preceding studies in this

field of research.
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5. Disentangling trade flows: How to measure vertal intra-industry

trade

The preceding chapter discussed how different typedrade flows provoke different
reactions from the labour market. When measurirgitipact of international trade on the
demand for skills, it is crucial to segregate antoys trade into inter- and intra-industry trade
and to distinguish between trade in vertically- dadizontally differentiated products. This
chapter introduces and discusses various measuggested in the literature to categorise
trade flows into the aforementioned trade type<xti®e 5.1 presents the indices to define
trade as either inter-industry or intra-industrgctton 5.2 discusses the measures used to
divide intra-industry trade (IIT) into vertical na-industry trade (VIIT) and horizontal intra-

industry trade (HIIT). Finally, Section 5.3 scrusies conceptual shortcomings.
5.1 Separating inter- from intra-industry trade

In the literature, two main methodologies are comipaised to break down trade flows into
inter- and intra-industry trade. Both differ witbspect to their definition of intra-industry
trade. The first and more traditional index usedtasure the extent of intra-industry trade is
based on the concept developed by Grubel and L{G@¥5). The Grubel-Lloyd index
computes the proportion of balanced trade (ovebetfveen exportEX and importdM) in

total trade of countriin a given industry in yeart:

T = Exkit +IM kit _|Exkit -IM kit|
kit —
Eint +IM kit

*100= {1— *100 (1)

The index equals 100 if countks trade is completely intra-industrial and is egia0 if all
trade is inter-industry trade.

An alternative measure of intra-industry trade wweasvided by Fontagné and Freudenberg
(1997). Unlike Grubel and Lloyd (1975), Fontagné d&reudenberg did not focus on the
overlap of exports and imports when measuring tfaeesof intra-industry trade in total trade.

Instead, their concept is based on the conceptiah there has to be sufficient reciprocal
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exchange of a product in a certain category togoaige the respective trade flow as intra-
industry trade. In particular, they define the emnt(bilateral) trade flow of a specific
commodity as intra-industry trade if the value b tminority flow (e.g., imports) exceeds
10% of the value of the majority flow (in this cameports). If the value of the minority flow

is below 10%, the entire trade flow of this comnmgds defined as inter-industry trade.

Fontagné and Freudenberg’s (1997) approach possesseadvantage that makes it more
appropriate for the purpose of the present stutg. Methodology suggested by Fontagné and
Freudenberg (1997) allows the treatment of theljtdtade flow of a commodity either as
inter-industry- or intra-industry trade. Insteachem using the Grubel-Lloyd index, only those
parts of the (total) trade flow are consideredastrdustry where trade flows are overlapping.
Consequently, the Grubel-Lloyd index does not alfowa clear theoretical and empirical
distinction of inter- and intra-industry trade sntrade flows in the same product category
might partly be determined as intra-industry trgde case of trade overlap), which is
compatible with both perfect competition (e.g.,vegl 1981; Falvey and Kierzkowski, 1987)
and monopolistic (or oligopolistic) firm behavio(e.g., Shaked and Sutton, 1984; Motta,
1992) - and partlyas inter-industry trade (if there is no overlapuszd by perfect

competition.

Assume, for instance, that a country exports theevaf 1,000 EUR and imports the value of
400 EUR (Figure 4). The method proposed by Fontammé Freudenberg (1997) would
categorise the entire trade flow as intra-industagle since the value of the minority flow
(imports of 400 EUR) exceeds 10% of the value efrttajority flow (exports of 1,000). Thus,
both imports and exports are part of the same ¢ygeade. In contrast, when measured with
the Grubel-Lloyd index, the trade overlap betwegpoets and imports, which corresponds to
400 EUR, would be categorised as intra-industrgdrand the remaining 600 EUR would
reflect inter-industry trade. Due to the ambigufythe Grubel-Lloyd index, the present thesis
relies upon the approach employed by Fontagné aeddEnberg (1997) to distinguish

between inter- and intra-industry trade.
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Figure 4: Separating inter-industry from intra-indu stry trade

Grubel Lloyd (1975) Fontagné and Freudenberg (1997)
EX, M, EX, M,
600 600
400 400 400
[] Inter-industry trade B Intra-industry trade

with EX | = exports in product category j; [M ; = imports in product category j.

Source : Adapted from Heitger et al. (1999); authifiustration.

5.2 Separating vertical- from horizontal intra-industry trade

After the bilateral trade flow of a certain commgdhas been categorised as either inter-
industry trade or intra-industry trade, the shar&ibT and HIIT has to be determined. To
conduct this analysis, information on product dwyais required. In general, official trade
statistics do not contain specific information anquct quality. Usually, only information on
the volume of trade and on the quantity tradedasided. In the empirical literature, the lack
of quality trade data is commonly tackled by usimgt values as a proxy for quality (Abd-el-
Rahman, 1991; Greenaway et al., 1994; 1995; Foatame Freudenberg, 1997). The unit
value of a product is thereby computed by dividiing import (or export) value of a product
through its import (or export) quantity. Conseqienthe unit value measures nothing else
than the average price of a number of items fragrstime product grouping.

One fundamental assumption made in the literatusseparate vertical- and horizontal intra-
industry trade is that the difference between eix@nd import unit values for a given product
reflects differences in quality between the expartd imports of this product. The idea to use
the ratio of export to import unit values as andatbr for differences in product quality goes

back to Abd-el-Rahman (1991). In particular, heuasss that the closer the ratio between

65



export and import values is to 1, the more sinth& home country’s exports and imports are
with respect to quality and trade. Foreign trad#hes supposed to comprise the exchange of
products with similar quality. By contrast, if peidifferences are sufficiently large and far
from 1, it is assumed that a product’s trade isie@ty differentiated and that an exchange of

products with different qualities is taking place.

In order to determine whether an intra-industrgérlow contains vertically- or horizontally-
differentiated products, a cut-off point must be S&minal contributions by Abd-el-Rahman
(1991), Greenaway et al. (1994, 1995), and Fontagmk Freudenberg (1997) suggested a
range of relative export or import unit values &%, meaning that intra-industry trade is
defined as vertical if relative export and importituwvalues differ by more than +/- 15%;

otherwise, it is considered horizontal.

The decision on the cut-off point is, to some degeebitrary. Therefore, an alternative range
of +/- 25% is used in the present study to teststesitivity of the results (see Greenaway et
al., 1994; 1995 Furthermore, time series data are used in ordferctess more on changes in
the share of each trade category in total tradeerahan on levels. Table 4 summarises the
methodology adopted in the present study to sepanattrade flow of a certain commodity
into the three types of trade categories describede.

32 Azhar and Elliott (2006) proposed a third, compdemary approach to measure VIIT and HIIT. They aise
index that has symmetrical limits and is equallstiibbuted between both lower and upper bounds.eSihis
approach is closely aligned with the Grubel-Lloydiéx and also involves an arbitrary dimensiongsinot
discussed in detail here.
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Table 4: Categorisation of trade types

Type Degree of trade overlap Disparity of unit value®®
One-way trade (OWT) MINCEXi . M) <01 Not applicable
Max(Eka.jt AM e )
Horizontal intra-industry Min(Eka.jt ,IM kk'jt) > 01 i < UVKE')"(t <115
trade (HIIT) Max(EX,e 0 M o) 115 UV,
Vertical intra-industry | MIN(EXe;is 1M ) >01 UV < L or 115< UVieci
trade (VIIT) Max(EXe s IM ) uveh, 115 UV,

Source: Fontagné and Freudenberg (1997); autHtrration. NoteEka.jt is the value of declaring country
k's exports of produci to partner countrk’ and IM ki t the value of countrk’s imports of producf from
countryk’ at timet; UVkE?;t is the average unit value of counks exports of produc} to countryk’ and

UVk:l\."jt the average unit value of counttys imports of product from economy’ at timet.
5.3 Conceptual shortcomings

When analysing data on trade flows according toatoeementioned methodology, several
shortcomings have to be taken into account. Ondhege shortcomings refers to the
application of the unit value concept. The utilisatdf unit values (or prices in general) as an
indicator of product quality is based on the petiogpthat a product sold at a higher price is
supposed to be of higher quality than the sameuyatosbld at a lower price (Greenaway et
al., 1994; Hallak, 2006; Azhar, 2006).

In fact, many activities carried out by firms taiease product quality lead to an increase of
the price of the product in relation to its physiesight. Companies might use superior
material inputs for the production of commoditiesg(, high-quality leather for the production
of leather shoes) or raise the durability and bdlity of products through special processing
and/or high-quality inputs (e.g., handicrafts waktwith sapphire crystals). Products might

also be customised according to individual requesth respect to colour, design, or

% Note that when separating HIIT and VIIT, Fontagmé Freudenberg (1997) calculate the lower threshyl
using the factor 1/1.5 instead of 0.85 to ensurersgtry between the upper and the lower threshotdrims of
their relative distance from unity. More preciselye threshold of 15% indicates that export uniti@a can be
1.15 times higher than those for imports to fulii similarity condition. If the lower bound woube set at 0.85,
however, export unit values can be 1.18 (1/0.86¢4i higher than import unit values to fulfil thereacriteria.
By choosing the factor 1/1.5 instead of 0.85 onléfithand side, this incoherence between the |lawer upper
bound can be fixed.
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functional aspects (e.g., customers choice betwdrent seat covers in the car production).
Beyond that, the provision of complementary sewi(eg., technical assistance after sale)

might enhance the (subjective or objective) qualita product and, hence, its price.

Although these examples underpin the positive tatiom between unit values and quality,
several factors might make unit values an impeabsstitute for quality and thus hamper the
interpretation of unit value disparities. Firstnis may obtain higher prices when the market
situation is to their advantage (excess demanajh&n they are able to obtain higher prices
in the presence of monopoly positions (Stackelb@8f)1). Second, lower prices do not
necessarily reflect lower quality. The effect obeomies of scale or technological advances
might cause production costs to decrease, whickyrm enables producers to provide their
product at lower prices (Fontagné and Freudenl2992; Hallak, 2006). Lower prices also
imply lower quality when companies act strategicaihd sell low-priced products to obtain a
competitive advantage (Fontagné and Freudenbef@R)20n addition, low unit values of
imported commodities from less-developed countméght be due to the stronger bargaining
power of firms in industrial countries (Schott, 200Third, exchange rate fluctuations or
trade barriers can weaken the linkage betweenvelptices and product quality (Greenaway
et al., 1994; Fontagné et al., 1997). If, for ins® a currency depreciates considerably, the
competitiveness of domestic producers is enharfoeadigh lower export prices. In this case,

lower export prices might be wrongly associatedhwiver quality.

When analysing trade data, other problems miglgearfhese problems, though, can be
minimised by choosing the right data. Above alk #eparation of trade flows should be
conducted using data at a disaggregated level.r€ason is that the share of intra-industry
trade in total trade obviously rises with the leeélaggregation since a larger number of
products accumulate. By inference, sectoral biasrges (e.g., Fontagné and Freudenberg,
1997). In addition, it is very likely that variatie in unit values that do not reflect quality
differences are stronger, the higher the levelggfregation and, hence, the larger the range of
heterogeneous products lumped together (e.g., H&R06). Using disaggregated data helps
to reduce sectoral bias and allows for a compartforelatively similar and homogeneous
products.
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Further problems might arise if the unit value gbraduct is calculated using the weight as
the unit of measurement and a high-quality progesisesses a high weight and a low-quality
product a low weight. Compared to the high-quafitpduct, the low-quality product may
then exhibit a higher unit value. This, in turn]iders biased results. Difficulties might also
occur if the unit of measurement is the number ietgs and a large low-quality product
exhibits a higher unit value than a small high-quagbroduct. This deficiency of the unit
value concept can be minimised by using data whigh level of disaggregation to compare
products that are supposed to be relatively sinwéth respect to their weight (e.g.

Greenaway et al., 1994).

Another reason for choosing a high level of disaggtion is to reduce the confusion between
two-way trade and international outsourcing. Astigné et al. (2006) adverted, the higher
the level of aggregation, the higher the possiptliat the international division of production
processes may lead to an increase in the shangrafindustry trade. This is, for instance, the
case when automobile parts are exported abroad ss®embled and the finished passenger
cars are imported thereafter (Figure 5). By anatysiata at a product level rather than an
industry level, both phenomena can be separated &oe another since exported and re-
imported goods no longer belong to the same commgdoup.

Figure 5: The two faces of intra-industry trade

Trade overlap in an industry

_— T~

International division of Two-way trade of products
production processes

Intermediate goods Intermediate goods
) M of motors . X and M of motors ]
Final goods Final goods
X of passenger cars " X and M of passenger ca:s

Source: Fontagné et al. (2006).
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Finally, the separation of trade flows should badiated using data on bilateral trade to
avoid geographical bias. Fontagné and Freuden®8y} emphasised that geographical bias
may arise when data on a country’s trade flowssamnemed up for all partner countries before
calculating the indices. For example, if countrysArading with countries B and C, and data
on trade flows for these two partner countriestaredled, country A’s trade with B and C
together may be denoted as intra-industry tradgu(Ei 6). If, however, A’s trade with both
countries is calculated on a bilateral basis, alyais shows that trade with both partners is
considered one-way trade with A exporting to B angdorting from C. Hence, analysing data

on a bilateral basis minimises the bias resultroghfgeographic aggregation.

Figure 6: Geographical bias
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Source: Fontagné and Freudenberg (1997).
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All in all, there are some shortcomings that havde taken into account when analysing a
country’s trade flows with respect to quality. Soofehem can be addressed by choosing a
relatively high level of disaggregation. Shortcogsrthat are difficult to address should be
kept in mind when interpreting the results of thealgsis of unit values. Despite the
weaknesses of the unit value concept, unit valuesusually used as a proxy for quality in
empirical studies. This is primarily because aaysitic analysis of trade data that provide

more reliable information on quality for such agrange of products is simply not available.
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6.  Vertical intra-industry trade in German foreign tra de

This chapter uses the methodology of categorisiadet flows as described in Chapter 5 to
analyse the pattern of German foreign trade. ltf@dus on unveiling the importance of VIIT in
German trade relationships and Germany’'s markahesg specialisation in terms of product
guality. Chapter 6 proceeds as follows. Sectiondg@dcribes the data used for analysis. Section
6.2 evaluates and discusses the development of &aemmanufacturing trade structures. Partner
country and industrial sectors check for poterdifferences through separate analysis. Section
6.3 delivers a more detailed analysis of the datarade flows for the textile industry. This
section provides an example of how trade in differgualities might be linked to changes in
skill demand. In addition, it sheds light on thanoidence of product quality upgrading and
other forces that can affect an industry’s actgtand skill structure of employment - namely,

technical change and international outsourcing.

6.1 Data

The ComextDatabase of the Statistical Office of the Europ&ommunities (EUROSTAT)
provides the data on trade flows to analyse Gerimaaign trade patterns. In this database, trade
flows are classified according to the Harmonizedt&y (HS) and the Combined Nomenclature
(CN). The shape of the HS and CN classification#lustrated in Table 5. The HS comprises
several subdivisions where traded goods are redatdifferent levels of aggregation. The CN
is part of this subdivision and provides data oneaht-digit product level. This is the most

disaggregated level at which trade statistics ftoim source are available.

Table 5: Shape of the Harmonized System (HS) and @dined Nomenclature (CN)
classifications

Nomenclature Levels of breakdown | Code Number

Harmonized System (HS) Section one-digit 21
Chapter two-digits 99
Heading four-digits 1,244
Sub-heading six-digits 5,224

Combined Nomenclature (CNpub-heading eight-digits 9,842

Source: EUROSTAT (2006).

71



As pointed out in Chapter 5, data on trade flowsuthbe analysed at a disaggregated level. For
this reason, the analysis in this chapter is basedhlues and unit values of bilateral trade flows
at the eight-digit level data of the CN. The CN ew® approximately 10,000 manufacturing
products, which have all been included in the aialylo get a more detailed impression of the
structure of the data and the richness of the dathat are the basis of the present study, some
examples of the HS and CN trade classificationgpsereided in Table 6.

Table 6: Examples of HS and CN trade classification

HS one-digit HS two-digit | HS four-digit HS six-digit CN eight-digit
industries industries products products products
Prepared foodstuff,
b(_everages, spirits and Be_v_erages, Wine of Fresh | Sparkling wine Champagne of
Vinegar, tobacco and | spirits and Grapes of fresh arapes actual strength of
manufactured tobacco |vinegar P grap >=8.5% Vol.
substitutes
Human blood, ,
. : Haemoglobin,
. . Animal blood Antisera and .
Products of chemical off Pharmaceutical blood globulins
o : prepared for other blood
allied industries products . . and serum
therapeutic uses fractions .
etc. globulins
Footwear, headgear, | Footwear, Footwear with | Ski-boots, crosst Snowboard boots
umbrellas, sun Gaiters and the outer soles and | country ski with outer soles
umbrellas, walking Like, parts of |uppers of rubber footwear and | and uppers of
sticks etc. such Articles | or plastics snowboard bootsrubber or plastics
Yachts and otherSallboats a nd . ) |
. . . Yachts, with or | Sailboats, with o
Vehicles, aircratft, Ships, boats |vessels for . . ) e
: . without auxiliary| without auxiliary
vessels and associated| and floating pleasure or
: , motor, for motor, of a
transport equipment | structures sports, rowing I _
easure or length <=7.5M
boats and canoesg ports

Source: EUROSTAT (2008); author’s illustration.

To analyse German specialisation patterns in tefnpsoduct quality, unit values are used as a
proxy for product quality. The computation of umdlue indices requires information on the
volume and quantity of trade. In tli@mextDatabase, the reported values of export data are
based on f.0.b. (free on board) prices and thezafaiude only incidental expenses (i.e. freight,
insurance). In contrast, the value of import dataneasured on a c.i.f. (cost, insurance, and
freight) basis$® These differences in measuring data on exports iampbrts might pose a
problem for empirical analysis as the quality ofr@an exports might be underestimated (e.g.,
Matthes, 2007). Using thresholds of +/- 15% and2&%, respectively, to distinguish between

341n both cases, custom duties or taxes are natded.
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horizontally- and vertically differentiated prodaatan account for the bias caused by transport
and other freight costs that are included in thee/@f imports but not in the value of exports.

Regarding the quantity information on products, uhé& of measurement recorded in most cases
is the net mass (mass without packaging), exprassetnes. For certain goods, supplementary
units are employed such as number of parts (d.ghids in apparel), square meters (of carpet in

textiles) or liters (of certain chemicals).

The investigation of trade data considers Germadetiwith 45 major trading partners. These
trading partners have been selected on the basisminal trade figures for the year 2007. In
this year, manufacturing trade with these countaesounted for around 90% of total German
manufacturing trade. The top 45 trading partness farther divided into advanced partner
countries and less-developed countries. The stumyers 20 advanced partner countries,
primarily member countries of the European UniokYE&nd other major trading partners such
as the USA and Japan. The remaining 25 partnertigesinare newly emerging markets,
particularly from Eastern Europe, Asia, and Latiméica. The distinct countries are listed in

Annex 1.

After data on trade flows were segregated intotkinee types described above using bilateral
trade data on values and unit values of produdisea¢ight-digit level, data were aggregated to a
two-digit industry level of the WZ 2003 classificat of economic activities. To aggregate the
eight-digit level trade data to a two-digit indystevel, concordance tables provided by the
German Federal Statistical Office and the (eigbttdievel) industry value of exports and

imports as weights were used. Data on trade floave mot been corrected for inflation as price
indices are not available at such a disaggregatesl.|Apart from that, the interest is primarily

in structural changes as reflected in the distrdouof trade flows across sectors.

The analysis covers data for 20 out of 23 Germanufaaturing industries, classified according
to the WZ 2003. Among the three industries exclulech analysis, the recycling industry was
dropped due to a lack of data. The tobacco, cakkyefined petroleum industries were excluded
here because they were excluded from econometatysisa in Chapter 8, where they were
identified as outlier industries. The industriesluded in analysis are listed in Annex 2.
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The study takes advantage of the time coveragenefsample, focusing on a more recent
development of trade patterns from 1993 to 200%a Defer to unified Germany because data
are not recorded separately for eastern and we§&ermany during this time. More recent
figures were not available at the time the studg w@nducted. Although data on trade flows for
unified Germany have been obtained since 1991, ®8&3chosen as a starting point for analysis
because data at the beginning of the 1990s wer¢ likely severely influenced by structural
changes associated with German reunification. &adata on trade flows, such as that before
1990, are available only for western Germany. Tdramarability of data prior to the 1990s with
data from 1990 onwards is further limited due tstegnatic changes in the classification of trade

flows >®

6.2 Vertical intra-industry trade in the manufacturing sector

This section discusses and analyses the developgh&#rman manufacturing trade structures.
It will carry out a detailed analysis by assesdnagle flows separately for each trading partner
and industrial sector to check for potential diéieces with respect to trade patterns and
Germany’s specialisation pattern in terms of qualihe results presented in this section refer to
the analysis conducted with a range between exgatimport unit values used to distinguish
between VIIT and HIIT of +/- 15%. Because usingadernative range of +/- 25% basically

yielded similar results, these results are notntepichere.

The analysis of German manufacturing trade flows/eles a range of interesting insights. Table
7 shows the share of inter-industry trade (i.ee-aay trade), intra-industry trade (i.e., two-way
trade), as well as the share of its components \dAhd HIIT in total trade for German
manufacturing for 1993 and 2007. Data show thatway trade played an important role during
this time. In 1993, the share of intra-industryd&an total trade was approximately 54%. Within
intra-industry trade, trade in different qualitig®., VIIT) appeared to be much more important
than trade in similar qualities (i.e., HIIT). Thiattern remained relatively stable between 1993
and 2007.

% Before the introduction of the CN, trade statistivere classified according to the six-digit NIMEXEhis
classification has been used to classify tradedlowthe European Union until 1987 (EUROSTAT, 2006)
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Figures in Table 7 elucidate that the relative inguace of inter- and intra-industry trade
crucially depends on the development level of tlaetr@er country. The trade relationship
between Germany and other advanced countries wgslyaof an intra-industry type with a

share of two-way trade of over 60% in both yeardemrconsideration. On the contrary, trade
with emerging markets was dominated by inter-ingustade, although the share of intra-
industry trade with these countries has grown #fathce 1993, reaching around 37% in 2007.
These results are in line with trade theory in @ods they submit evidence that intra-industry
trade appears primarily between countries with Isinstages of development whereas inter-

industry trade dominates trade between countrisdiffer in their development level.

Table 7 further reveals that within intra-industry trade, VIIT piyn overwhelming role,
irrespective of the development level of Germanyaling partner. Hence, the exchange of
varieties with different qualities does not onlhayla role in German trade relationships with
newly emerging markets but also with advanced c@mstThis result is interesting as it is in
contradiction to the theoretical predictions thatra-industry trade between countries of the
same development level is largely horizontal byuretNevertheless, this finding is in line with
other empirical evidence on the development ofetrpdtterns among advanced countries (e.g.
Fontagné et al., 2006).

Table 7: Share of trade types in German manufactung trade in % (1993 and 2007)

1993 2007
Trading partner OWT TWT HIT VIT| OWT TWT HIT VIT
All countries 4637 53.63 1357 40.05 4500 55.004.20  40.80
Advanced countries 3823 61.77 16.16 451 37.83.1762 17.10 45.06
CNc‘i‘J"r’]'%’riL”Sd“St”a'ismg 83.15 16.85 1.88 1497 62.84 37.16 6.98 3018

Source:ComextDatabase; author’s calculations. Notes: 1) OWT e-way trade/inter-industry trade; TWT =
two-way trade/intra-industry trade; HIIT = horizahintra-industry trade; VIIT = vertical intra-indtry trade.
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6.2.1 Vertical intra-industry trade by partner country

Figure 7 pictures the share of each trade cateigotgtal trade for German trade relationship
with 10 major advanced partner countries in 1498t this point in time, the share of intra-
industry trade has been above 50% in trade withaather countries, except Japan. Accordingly,
the exchange of products belonging to the sameuptathtegory has been the dominant form of
German trade with advanced countries at that tiigh shares of intra-industry trade (of over
70%) were especially registered in German trade wrance, Switzerland, and Austria. When
splitting up intra-industry trade into its VIIT artdliIT components, data show that the share of
VIIT always greatly exceeded the share of HIIT. $hine exchange of products differing with
respect to quality determined much of German bidtieade relationships with major advanced
trading partners. Intra-industry trade with Italypain, the U.S., and Japan consisted of an

overwhelming extent of trade in qualities.

Figure 7: German trade pattern with advanced countres in 1993
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Austria, CH = Switzerland, JP = Japan, SP = Spain.

% The results for the remaining 9 advanced partaenties are depicted in Annex 3.

76



Figure 8portrays trade patterns of German trade with ade@martner countries in 2067As

in 1993, the share of intra-industry trade in tatale was much higher than the share of inter-
industry trade for all countries under consideratiexcept for Japan. Compared to 1993, the
share of intra-industry trade increased signifilyaim German trade with the Netherlands, Italy,
Austria, and Spain; it remained relatively consiarttade with France and Japan and declined in
trade with the U.S., Belgium, the U.K., and Swilaed. Apparently, no common trend
regarding the evolution of Germany’s intra-industade with advanced countries between 1993
and 2007 can be identified. However, results ar@mbiguous with respect to the enormous
significance of VIIT within intra-industry trade.irBilar to 1993, the share of VIIT dominated
the share of HIIT for all partner countries in 20B&tween 1993 and 2007, the exchange of
different qualities became even more pronouncettaide with France, the Netherlands, Italy,
and Austria, reaching shares in total trade ofaup@% in the case of France. Inversely, VIIT

lost relevance in German trade with the U.S., Beigithe U.K., and Japan.

Figure 8: German trade pattern with advanced countres in 2007
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%" Figures for the remaining 9 advanced partner camsare depicted in Annex 4.
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Figure 9 lists data on the German trade patternafsange of newly industrialising trading
partners in 1993 The share of intra-industry trade was far belowt50r all countries under

consideration. Hence, trade with less-developednitims at that time consisted to an
overwhelming extent of inter-industry trade. Howeveome regional differences are visible.
German intra-industry trade with emerging marketsded to be most prominent in trade with
countries from Eastern Europe, especially the CEepublic (48%). Relatively low shares of
intra-industry trade, in turn, could be observedrame with Turkey, Brazil, and Asian countries.
In this regard, the impressively low share of rdygh% in trade with China is particularly

noteworthy. Figure 9, however, displays that Germr@rma-industry trade with all emerging

trading partners overwhelmingly consisted of thehexge of varieties differing with respect to

quality. The exchange of horizontally differentégroducts was virtually negligible.

Figure 9: German trade pattern with newly industrialising countries in 1993
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% Figures for the remaining 15 newly industrialisimartner countries are depicted in Annex 5 and Arthe
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Until 2007, the share of German intra-industry ¢rad trade with industrialising countries
increased substantially (Figure T8)n this year, Eastern European countries contiriaeshow
much higher levels of intra-industry trade tharling partners from other regions. For the Czech
Republic and Hungary, the share of two-way tradaclhied more than 70% and 60%,
respectively. Levels of less than 30% were repdidedsian countries like China, South Korea,
or India. In all cases, the increase in intra-indugrade that occurred between 1993 and 2007
can primarily be ascribed to an expansion in VBX¢ept in trade with the Czech Republic and
Brazil. Although the exchange of varieties withfelieént qualities continued to be the dominant
form of intra-industry trade, the exchange of v with similar qualities started to play a role
in German trade with emerging markets from Eadtenope.

Figure 10: German trade pattern with newly industrialising countries in 2007
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SourceComextDatabase; author’s calculations. Note: Trade voliswalculated as the sum of German exports
and imports for each partner country.

A growing share of German foreign trade between31&9 2007 comprised the exchange of
products belonging to the same product categorydifigring with respect to their quality. The
strong expansion of VIIT that could not only be etv&d in German trade with newly emerging

% Figures for the remaining 15 industrialising partnountries in 2007 are depicted in Annex 7 andeXrB.
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countries, but also with some advanced partner tdesn indicates that quality competition
within product categories has increased substanti@egarding the labour market impact of
VIIT, this result suggests that the skill compasitiof employment in German manufacturing
may not only be affected by trade with newly indiadising economies. The prevalence of
sizable VIIT with advanced countries indicates t@rman trade with these countries might
influence the demand for skills as well. This is iamportant aspect, considering that the
influence of trade between advanced countries @n gkill structure of employment was
considered to be negligible for long time as tradeveen industrialised countries was assumed

to consist largely of the exchange of varietiehwitmilar qualities - i.e., HIIT.

To evaluate the labour market impact of VIIT, itkea sense to gain insights on Germany’s
specialisation pattern within VIIT. To find out amhich quality segment German companies
have specialised when exchanging varieties of miffequality with other countries, the quality
structure of German VIIT exports has been evaluaidid exports were thus divided into two
groups, namely high- and low-quality exports. Téedmine whether German VIIT exports are
of high or low quality, the unit value ratio betweexport and import unit values has once again
been used as an indicator. In case the relative wahie was above (below) 1.15 (1/1.15),
German exports were categorised as high-quality-goality) goods.

Table 8depicts the bilateral export share of German highd low-quality products in total
exports that are subject to VIIT by partner coufitrfFor 1993, data show that Germany
maintained a high-quality leadership in trade vatimost all advanced trading partners. Except
in trade with Belgium and Switzerland, high-quaktyares always far exceeded 50%. For 2007,
however, data deliver more ambiguous results. Coedpto 1993, the share of German top-
quality exports decreased in nearly all cases. jiimes are France, Belgium, and Spain, where
Germany was able to obtain substantial increasekdanpremium-quality segment. In 2007,
Germany specialised in the export of high-gradeetias in trade with France, Belgium, Italy,
and Spain. For these countries, the share of higliity exports in total VIIT ranged between

68% for France and 79% for Spain. In contrast, migeter levels of German high-quality

“9 Figures for the remaining partner countries inetlich analysis are depicted in Annex 9.
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exports were observed in trade with Switzerland4B@nd the U.K. (46%). For the remaining

countries, the shares of high- and low-quality eipwere relatively balanced.

Table 8: Quality structure in German vertical intra-industry trade by partner country
(1993 and 2007)

1993 2007
. Average? . Average
1 2

Partner Country | VIIThight |VIITlow UV ratio VIIThigh | VIITlow UV ratio

France 55.56 44.44 1.42 68.33 31.67 1.36

Netherlands 58.16 41.84 1.36 47.83 52.17 1.16
3 | Belgium 39.08 60.92 1.13 73.29 26.71 3.59
§ U.K. 69.28 30.72 1.55 46.20 53.80 1.26
3 Italy 81.64 18.36 2.00 73.10 26.90 1.68
©
8 1U.S. 56.81 43.19 1.68 48.39 51.61 2.24
§ Austria 61.92 38.08 141 56.57 43.43 1.35
< | switzerland 38.23 61.77 1.24 36.27| 63.73 1.14

Spain 73.80 26.20 1.59 79.14 20.86 1.51

Japan 77.52 22.48 2.95 53.93 46.07 1.94
» | Poland 87.23 12.77 3.06 57.12 42.88 1.47
'g Czech Republic 90.99 9.01 3.08 67.69 32.31 1.59
c
3 |Hungary 66.33 33.67 2.14 51.45 48.55 1.35
Léa Slovenia 83.09 16.91 2.97 64.18 35.82 2.03
2 | Turkey 84.16 15.84 3.41 80.58 19.42 2.42
<
bE) Brazil 85.88 14.12 3.56 53.31 46.69 1.67
3 | China 91.84 8.16 7.17 95.09 491 5.60
c
E, India 63.00 37.00 3.49 70.88 29.12 3.35
% South Korea 85.02 14.98 4.64 80.93 19.07 2.62
zZ

Singapore 37.83 62.17 1.49 74.54 25.46 4.50
Notes:

. uv.:x
1 Export share of high quality good{i EX\j/"Th'gh / Z EX}/“T } *100, whereVIIThigh if k:(M’t > 115;
i i KK t
Ve 1
2 Export share of low quality goods[i EX\J»/IITIOW / Z EX\j/"T } *100, whereVIITlow if k:(M’t <——;
] j Vi 115
Uv.Ex
3 Average unit value ratio {(U k:;wjt * Wj] , wherew; = (EX}’IIT +IM }/”T )/Z:(EX\]’IIT +IM \j’”T) :
i KK’ jt i

SourceComextDatabase; author’s calculations. Note: The figfime8elgium include Luxemburg.
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When analysing the German specialisation pattetim major emerging partner countries, a clear
picture emerges for both years under considerafi@ble 8).In 1993, German companies
evidently specialised in the upper-market segmentade with these countries. Except in trade
with Singapore, German premium-quality shares vadmays above 60%, ranging from 63% in
trade with India to a remarkable share of rougt#%09n trade with China. Similar conclusions
can be drawn from data for 2007. In this year,sihare of German first rate quality exports was
over 50% for all partner countries. However, sor@arcdifferences were once again apparent
between regions. Regarding German trade with pactmantries from Asia, the share of German
high-quality exports was over 70%. Thus, Germany ®alale to further extend its specialisation
in up-market products in trade with these countrigss tendency is most pronounced in trade
with China, where Germany realised a share in thb-guality segment of 95%. Apparently,
China continued to concentrate on the low-costrietogically less sophisticated end of the
product spectrum in 2007. Also interesting is theedopment in trade with Singapore. The share
of German high-quality exports jumped markedly fr88% in 1993 to 75% in 2007, indicating
a reversion of Germany’s competitive position wiis country. There appears to be very little
representation of Asian countries in the high-grselgment, but the opposite can be observed for
a range of Eastern European trading partners aadilBGerman high-quality exports shares in
trade with these countries declined substantiadiyyvben 1993 and 2007, reaching particularly
low values in the case of Hungary (51.5%), Bra&#%), and Poland (57%).

To complete the analysis on Germany’s specialisgpiattern, relative unit values of German
VIIT have been illuminated. In doing so, it has h@ssessed to what extent varieties of products
exchanged differ with respect to their price anehde, their quality and whether a convergence
of prices can be observed over time. The bilatéaskrage) unit value ratios for varieties
exported by Germany and its trading partners in31&3d 2007 are also presented in Table 8.
The average ratio between German and French pfcked?2 in 1993, for instance, indicates that
German prices were on average 4Bigher than French prices. Or, when using the recal
value, French prices made up 70% (1/1.42) of Gerpranes. Given that unit value disparities
are interpreted as differences in quality, Germaalpcts were on average of higher quality than

French products.
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As Table 8 reveals, relative unit values in tradeh\@dvanced countries were always above one
in 1993. Accordingly, German products tended taobaigher quality than the products of its
competitors. The highest unit value ratios couldbserved in trade with Japan and Italy, where
German varieties were three or two times highen thegpanese and Italian varieties of the same
products. By contrast, low unit value disparitiealld be registered for Belgium, Switzerland,
and the Netherlands. German prices exceeded tbespof these trading partners by only 13%,
24%, and 36%, respectively. In 2007, this pictums bhanged slightly. Still, relatively low unit
value ratios could be observed in VIIT with Switaed and the Netherlands. Accordingly,
guality competition within product groups has reme@ most severe in these two countries. By
contrast, extraordinarily high unit value ratioxoced in trade with the U.S. and Belgium. The
case of Belgium is particularly interesting as Gamgn has been able to take over Belgium’s
competitive advantage in the high-quality segmeminf1993. Unlike in trade with Belgium and
the U.S., however, quality competition within pratgroups rose significantly in trade with
other advanced partner countries as declininguahite ratios between 1993 and 2007 suggest.

Compared to German trade with advanced countrieaueh larger gap between export and
import unit values prevailed in German VIIT with erging markets. This was the case in 1993.
Except in trade with Singapore, German productsewaways more than twice as high as
products from newly industrialising countries. Taggest unit value disparity could be observed
in trade with China with prices for German varisti®ing more than 7 times higher. Or, to put it
differently, Chinese prices amounted to roughly 14P&’) of German prices. In 2007, unit
values disparities were much larger in German \Wiith major Asian trading partners than in
trade with other emerging economies. Once agaimhitphest unit value disparity is reported for
trade with China. It appears that China is stihgiderably behind Germany in terms of quality.
Most notably, the country’s market positioning diot change markedly throughout the 15 years
under consideration. While many Asian economied tenpose little threat to German firms in
terms of product quality, Eastern European coumtaad Brazil seemed to have caught up
significantly in terms of product quality betwee®9B and 2007. Relative prices have converged

considerably in trade with these partner countries.

Last but not least, one aspect should be notedre#ipect to the supposition that differences in

prices are indicators for the existence of qualiigparities. Naturally, if products were
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homogenous, we would have expected Germany to aubpf the market due to its relatively
higher prices. Market shares would then have shiftevard other countries, primarily newly
industrialising ones. However, the observation tBarmany sustained in the market despite
supposedly higher prices supports the assumpti@t price disparities primarily reflect

differences in qualities.

6.2.2 Vertical intra-industry trade by sector

This section evaluates the role of VIIT in Germaanofacturing trade by industrial sector.
Figure 11 presents the evolution of inter-industry tradd,T, and HIT in trade with all 45
partner countries included in analysis for eachthef 20 manufacturing industries. Figure 12
illustrates the development of trade flows for Ganntrade with advanced countries, and Figure

13 with newly industrialising economies.

The figures indicate that the share of VIIT in tatade differs significantly across industries and
that it developed unevenly across industries batwig®3 and 2007. Differences regarding the
relative importance and the development of VIIT eéso be observed with respect to the stage
of development of the partner country. As a congoariof Figure 11 and 12 presupposes, the
pattern of trade in most industries is determingdréde with advanced countries. This result is
not surprising. Despite some slight decreases si®83, the share of trade with advanced
trading partners still made up 71% of total Gerrrade in 2007. Figure 12 shows that German
trade patterns with advanced nations turned outetaelatively stable in a large number of

industries between 1993 and 2007. Beyond thatGieman trade relationship with advanced
countries largely appeared to be of an intra-inguspe with VIIT as the dominant form of two-

way trade. Exceptions were the pulp and paper hadasic metals industry, where VIIT and

HIIT showed similar levels.

Regarding level and development of German VIIT vattvanced partner countries, high and
fairly stable levels (of more than 50%) could besetved in industries such as rubber and
plastics, fabricated metals, mechanical and etadtmachinery, as well as precision instruments.
By contrast, relatively low and stable levels (@4 than 40%) over time have been detected in

trade of wood, pulp, and paper as well as basialsieGome industries also experienced a
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significant expansion of trade in qualities betwd@®93 and 2007. This expansion ranged from
increases of around 9 percentage points in theuptmoh of food and beverages, apparel, and
communication equipment to 12 percentage pointshetextile industry. There were even
remarkable rises of 15 and 40 percentage pointharnleather and footwear industry and the
transport equipment industry, respectively. Ina#fand computing and motor vehicles, the share
of VIIT shows a tendency to decline over time.

In contrast to trade with advanced countries, tiaakl one-way trade still dominated German
trade relationships with newly industrialising ctrigs in most sectors. As delineated in Figure
13, however, German trade patterns with these oesnevolved dynamically. For a large
number of manufacturing industries, the share &1 VH total trade showed a clear upward trend
between 1993 and 2007 at the expense of interdndtusde whereas HIIT shares remained
constant. This observation reflects the impressi@tehing-up process of emerging countries
within product groupsStrong and nearly constant increases of VIIT cax@édbserved in sectors
such as mechanical and electrical machinery, fatatt metals, and precision instruments. In
these sectors, the share of VIIT rose by approxindt8 percentage points, reaching levels of
up to 50% in total trade in the production of faated metals and electrical machinery. This
development implies that emerging market economiesgradually entering those markets that
were prior domains of industrial countries and tstgrto produce more sophisticated goods.
Despite these remarkable changes, the share of tratth these countries in total German
manufacturing trade is still relatively small. Besn 1993 and 2007, it grew from approximately
18% to 29%.
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Figure 11: Trade patterns in German manufacturing ndustries (1993-2007)

Share of trade type in total trade (in %)
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Figure 12: Trade patterns with advanced countriesn German manufacturing industries (1993-2007)

Share of trade type in total trade (in %)
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Figure 13: Trade patterns with newly indstrialising countries in German manufacturing indudries (1993-2007)

Share of trade type in total trade (in %)
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Table 9 delivers some insight on Germany’s spesatbn pattern in terms of quality within
sectors. The table depicts the share of high- aweguality exports in German VIIT for each
industry in 1993 and 2007. Once again, there aggifgiant differences between partner
countries. In many industries, Germany’s overathpetitive position is determined by trade
with advanced partner countries. For 1993, Tabkh®ws for a majority of industries that
Germany had a strong market position in the highliju segment in trade with these
countries. With a high-quality market share of folyg 76% and 72%, respectively,
competitive advantage was most pronounced in tofeheotor vehicles and apparel. Only in
trade of transport equipment, office and computprgducts, food and beverages, and
furniture, high-quality shares were much lower tf##%0. Data for 1993 also reveals that
German high-quality shares were much lower in \Mllith advanced partner countries than
with emerging markets, except in trade with appa@gice more, this observation confirms
the plausible assumption that quality competitisnmore severe in trade with advanced
countries than with emerging markets. In trade wivly industrialising countries, Germany
concentrated on the provision of top-quality gowdall industries. Mostly, the share of high-
quality exports was well above 60%. In trade witbber and plastics, wood, and fabricated

metal products, it even amounted to over 90%.

Between 1993 and 2007, quality competition incrdasensiderably. In many industries,
German companies had to cede high-quality markateshto competitors in advanced
countries throughout this time. Exceptions can bgeoved in trade of office and computing
machinery, electrical machinery, and other transpquipment where substantial gains in the
high-quality segment could be achieved. Lossefanhigh-quality segment have been most
pronounced in trade with apparel and printing andliphing products. In 2007, German
high-quality shares in VIIT with advanced countregaounted to around 50% in nearly half
of the industries. Values of much over 50% wereomged in trade with leather products,
basic metals, mechanical and electrical machinsrwel as motor vehicles, other transport
equipment and furniture. By contrast, shares of migss than 50% could be observed in
trade with food and beverages, wearing apparel,dwam well as printing and publishing

products.
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Table 9: Quality structure in German vertical intra-industry trade by sector (1993 and 2007)

1993 2007
Newly Newly
All countries Advanced countri¢s Industrialising All countries Advanced countrigs Industrialising
countries countries

Industry VIIThight VIITlow2|VIIThigh VITlow | VIIThigh VIITlow |VIIThigh VIITlow | VIIThigh VIITlow | VIIThigh VIITlow

Food products, beverages 42.71 57.29 42.33 57.67 50.00 50.00 43.14 56(86 4642. 57.54 49.62 50.38
Textiles 61.63 38.37 59.46 40.54 79.85 20.15 57.28 42(72 1349. 50.87 60.32 39.68
Wearing apparel, fur 70.94 29.06 72.04 27.96 59.41 40.59 37.66 62|34 2539. 60.75 28.92 71.08
Leather products, footwear | 61.64 38.36 60.18 39.82 68.63 31.37 51.93 48|07 0357. 42.97 46.26 53.74
Wood, products of Wood 51.60 48.40 48.61 51.39 91.27 8.3 42.70 5730 39.0061.00 65.37 34.63
Pulp, paper 59.28 40.72 58.90 41.10 76.04 23.96 52.49 47(51 5151. 48.49 58.84 41.16
Printing, publishing 62.95 37.05 62.41 37.59 76.81 23.19 40.46 59(54 3542. 57.65 30.13 69.87
Chemicals 51.87 48.13 51.61 48.39 60.62 39.38 52.64 47(36 4752. 47.53 55.22 44.78
Rubber, plastics 59.73 40.27 57.12 42.88 91.17 8.88 57.72 42128  351.0 48.97 79.25 20.75
Mineral products 58.11 41.89 57.16 42.84 74.49 25.51 53.04 46(96 T73A7. 52.27 61.08 38.92
Basic metals 57.66 42.34 56.45 43.55 83.12 16.88 63.39 36(61 8660. 39.14 78.05 21.95
Fabricated metals 62.92 37.08 59.51 40.49 92.44 7.56 66.86 33|14  554.3 45.65 78.36 21.64
Machinery and equipment 69.18 30.82 63.57 36.43 88.20 11.80 68.80 31{20 2163. 36.79 86.21 13.79
Office and computing 42.81 57.19 41.61 58.39 81.86 18.14 51.95 48|05 8147. 52.19 69.98 30.02
Electrical machinery 52.40 47.60 49.71 50.29 72.17 27.83 66.26 3374 7459. 40.26 79.67 20.33
Radio-, TV-, communication| 54.50 45.50 53.14 46.86 65.37 34.63 55.59 44|41 9949. 50.01 66.77 33.23
Precision instruments 57.67 42.33 56.59 43.41 74.64 25.36 57.91 42|09 2362. 47.77 81.66 18.34
Motor vehicles 76.05 23.95 75.72 24.28 89.07 10.93 66.50 33(50 9570. 29.05 46.14 53.86
Other transport equipment 32.95 67.05 29.77 70.23 84.00 16.00 78.45 21(55 6580. 19.35 38.75 61.25
Furniture, n.e.c. 47.00 53.00 | 43.23  56.77 77.00 23.00 | 58.14 41.86 60.54 39.46 48.54 51.4

Source:ComextDatabase; author’s calculations. Notes: ! Expaatestof high quality goods (in %); 2 Export shardaf quality goods (in %). The formula to calculate
share of high- and low-quality VIIT has already bgeesented in Table 8.

90

6



Particularly striking are the changes in Germarnigjgality market shares in trade with newly
emerging markets. Apart from trade in electricalchiaery, radio and communication

equipment as well as medical and precision instnism&here German companies were able
to expand their share in the upper-market segnt@atmany lost high-quality shares in

almost all sectors between 1993 and 2007. Witrebs$ over 40 percentage points, German
companies were especially hard hit in trade oftprgnand publishing products, transport
equipment and motor vehicles. Despite these logkesgh, Germany largely defended its
position in the high-quality segment in trade wémerging economies. In a majority of

sectors, high-quality shares continued to exceéd 502007. Particularly large shares (of
80% or more) could be observed in trade of mackiiaad equipment, precision instruments,

electrical machinery as well as rubber and plastics

Compared to 1993, data show that German high-gustliires continued to be higher in trade
with emerging markets than in trade with advancadner countries in a vast majority of
industries in 2007. Exceptions are trade with weprapparel and leather, printing and
publishing products, furniture, motor vehicles aother transport equipment where the
opposite can be observed. Especially the observdhat newly industrialising countries
exhibit higher quality varieties in the productiohmotor vehicles and transport equipment
might be surprising at first sight. However, Gerrvdi™ with emerging markets constituted a
much smaller fraction in total VIIT in these sesttinan VIIT with advanced countries. Closer
inspection of the data for the motor vehicles induirthermore revealed that German VIIT
with emerging markets comprised a much smallergaigroducts than VIIT with advanced
countries. In addition, the bulk of German VIIT Wwiindustrialising economies consisted of
the exchange of car parts whereas VIIT with advdrmmintries largely comprised finished
motor vehicles. Hence, newly industrialising coig#rare currently concentrating on a
restricted number of intermediate products rathanton the supply of complex final goods in
this sector. Substantial FDI flows from advancedintoes during recent decades and the
transfer of technical know associated with it henast likely contributed to this development
by enabling these countries to climb up the quadétider in the production of intermediate

goods.
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In total, data on the quality structure of GermaliTVexports suggest that much stronger
declines in German high-quality shares could beésteged over time in sectors predominantly
employing low-skilled workers (e.g., apparel orthe industry). Accordingly, the pressure to
upgrade product quality tends to be more sevetbase sectors. On the contrary, Germany
largely defended and in some cases even expansigieium-quality markets shares in
more skill-intensive sectors such as electrical amechanical machinery, chemicals, or
precision instruments. Germany’s comparative agagmntin the upper-market segment in
these industries is also reflected in higher uaiugs disparities (see Annex 10). In these
sectors it is easier for companies to differentibtanselves from competitors by shifting core
activities from the manufacturing of standardiseddpcts to the production of high-quality
niches and the provision of complementary serviees., offering technical assistance after
sale) with a relatively low elasticity of substitut. In turn, the possibilities to achieve further
breakthroughs and to develop completely new preadacd much more limited in industries
such as apparel or leather where many “new” praduwve very close competitive

substitutes.

However, in some supposedly non-competitive immannpeting sectors such as textiles,
rubber, and basic and fabricated metals, Germaipani@s were able to preserve their market
position in the high-quality segment to some exiegpite a massive rise in competition.
How German companies managed to resist internatcmmapetition by specialising in high-
quality niche products within these sectors willddaborated in detail iSection 6.3 for the
specific case of the textile industry. The sectioifi also examine how the pressure to

upgrade product quality might have been to thermdetrt of low-skilled workers.

6.2.3 Central insights

Investigation of trade flows has shown that Gernha@de patterns are to a large extent
determined by trade with advanced countries. Trs=iofation that trade with these countries
predominantly consists of intra-industry tradendine with the predictions of trade theory.
However, contrary to earlier theoretical prediciprGerman intra-industry trade with
advanced countries is more dominated by the ex@ahgarieties with different quality than

by the exchange of varieties of similar qualityisTimsight carries an important implication.
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Based on the assumption that trade between advaocedries largely consists of HIIT, the
influence of trade between advanced countries dincsknposition was long considered to be
negligible. The preeminence of VIIT, however, swgigethat German trade with advanced

countries might affect the demand for skills thriotigis channel.

As regards German trade relationship with newlyustdalising countries, inter-industry
trade continues to be the dominant form of Germaabet with these countries. Nevertheless, a
rising percentage of trade with these countries b@some intra-industry trade. Hence,
German foreign trade with emerging markets candessless be explained by the traditional
Heckscher-Ohlin model. From the analysis of intrdustry trade flows, two major insights
emerge. First, it can be conjectured that emergiegkets are gradually entering those
product categories which have been prior domainsindfistrial countries, e.g. in the
production of mechanical and electrical machinerprecision instruments. Thus, whereas in
the earlier stages of development, low-skilled lababundant countries export primarily
labour-intensive commodities and import capitaéigive goods to restructure and modernise
their economy, these countries shift from interdsitly to intra-industry trade at a certain
stage of industrial development by upgrading thmoduct mix. Among others, this is
achieved through technological upgrading (in maages fostered by FDI of advanced
countries) and simultaneous improvement of theificetion of the labour force. In many
cases, production is initially characterised by itinéation of advanced countries’ products

(e.g., Grossman and Helpman, 1991).

Second, although emerging countries increasinglyodxthe same bundle of products as
Germany, they currently tend to focus on the logeality segments in a majority of

industries. Nonetheless, some newly industrialisecpnomies (especially from Eastern
Europe) have already gained sufficient experiemzkekanowledge in business activities (e.g.,
in investment, production, engineering, R&D, eto.tlimb up the quality ladder within some

selected product groups. They have also startgatdduce more sophisticated goods. This
development cannot only be observed in trade wilditional unskilled-labour intensive

products such as apparel or leather but also idetraith more knowledge-intensive

commodities such as motor vehicles and transpaoipatgnt.
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All in all, there has been tremendous growth in #&xehange of varieties of individual
products during the last two decades. The growiragesof intra-industry trade suggests that
countries rarely specialise at an industry level tather on an array of products within
industries. The remarkable increase in the shakdldfin German trade implies that quality
competition has become more severe. As a consegusEnimcreased quality competition,
Germany lost high-quality shares in a range of stlal sectors, particularly in sectors that
employ a large amount of low-skilled workers. Iihart sectors, however, German companies
were able to manifest their position in the exmdripper-market products. This development
could mostly be observed in skill-intensive sectans was also recorded in some traditional
unskilled-labour intensive branches. Regardingléi®ur market impact of growing quality
competition in international trade, results suggleat the pressure to upgrade product quality
and hence the distributional consequences of Viidukl be higher in trade with advanced
partner countries because VIIT with newly emergmgrkets still plays a relatively small

role.

6.3 Vertical intra-industry trade in the textile industry

This section carries out a more detailed evaluadiotmade flows in the textile industry. The
textile industry provides a very interesting case dnalysing industrial trends in the age of
globalisation. It represents a traditional labautensive sector that has been exposed to
massive competition in international trade andthet same time, has undergone severe
structural changes. It also serves as a good erawfphow an industry might react to
increased international rivalry by restructuringguction and repositioning itself in terms of
product quality and innovation. Moreover, the textndustry provides essential insights on
the various mechanisms operating through tradetectthical change, how these forces are
linked with one another, and how they may affeet kill structure of employment. In fact,
this industry demonstrates in an impressive mairthercomplexity of the subject under

consideration.
The output of the textile industry can be broadiparated into two branches: home textiles

and technical textiles. The production of homeilestcomprises products such as curtains,

bed linen, carpets, and furniture textiles. Techiniextiles might have different purposes and
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can be used in the industrial sector (e.g., packatgxtiles, dust filters, conveyor belts) as
well as for sports and leisure activities (e.gtdoor-clothing with properties like mosquito-
or tick protection). The functional aspect of th&sels of textiles is more important than the

fashion aspect

As its main supplier, the textile industry is clysknked to the apparel industry. Both sectors
have many aspects in common. In particular, thgyresent traditional labour-intensive
sectors where specialisation in products that cftgrerior quality has been one essential part
of the competition strategy, allowing them to escdmmm cost competition and to assert
themselves in times of increased international etankvalries. In the textile industry,
companies have specialised in the supply of highlityuhome textiles and knowledge-
intensive technical textiles. In the apparel sectmwmpanies have abandoned standard
clothing and instead specialised in high-qualitshianable garments. However, investigation
of trade flows in Section 6.2 showed that while i@&n textile producers were able to
strengthen their global position in the high-qyaiegment, German apparel companies lost
significant shares in the provision of upper-mamething. The current section is implicitly

concerned with the reasons for textile companiestsss.

In the following, the evolution of production anchgloyment in the textile industry is briefly
sketched out within the context of growing interoaal competition. To compare trends in
production and employment, data are also preseioiethe apparel industry. Afterwards,
German textile industry trade patterns are evatudtmally, information on the evolution of
trade flows is linked to figures on the evolutidrs&ill demand in the textile industry.

“IVerband der Nordwestdeutschen Textil- und Bekieggindustrie e.V. (2011).

95



6.3.1 Structural changes in the textile industry

Like the apparel industry, the textile industry aee of the oldest and most traditional
industries in Germany. In fact, its history goeslkbt the Middle Ages, and as a key driver of
the industrial revolution in the Tcentury, the industry was a major source of emplet.

In addition, weaving and spinning were one of tingt branches where industrial fabrication
technologies were implemented, in this case tafyatising demand for textiles and clothing

(Hoffmann, 1966). More recently, affected by in@e@d international integration and

technological progress, German textile and appadlstries have undergone substantial
structural changes since the 1960s. The procesestfucturing was reflected in sizable

employment cuts, company closures, and a signifidadline in production (Junkers, 2007).

During the Second World War, both industries weeakened by the massive destruction of
production facilities and further affected by tmerruption of world trade. Thereafter, they
experienced first a strong industrial expansion tuancreased demand for clothing during
the War period and then a rebuilding of productiacilities with modern production
technologies (Junkers, 2007). In the course of tigswing, employment increased
considerably. Figure 1portrays the development of employment separataiyttfe textile
industry and the apparel industry between 1951 20@6** The textile and the apparel
industry reached a post-war employment peak in 1&%F 1966, respectively, recording
647,967 and 408,077 employees, respectively. Likeapparel industry, the textile industry
has been an important industrial branch in Germatnhat time. Both industries accounted

for 13% of total manufacturing employment in 196@lineider, 2004).

42 Data from 2007 onwards are not reported here eg tover enterprises with 50 and more employees,
compared to data from before 2007, which comprisgspanies with 20 and more employees. Since thietex
and apparel industries are dominated by small- midtle-sized companies, these changes in the iegort
sample might deliver misleading results.
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Figure 14: Employment in the German textile and apprel industries (1951-2006)
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Source: Statistisches Bundesamt (Curr. Iss.), easiehd, Reihe 4.1.1; author’s illustration. Noté}:
Figures between 1951 and 1990 refer to the formaerfl territory of western Germany. Data from
1951 to 1976 are classified according to the IB dath between 1977 and 1990 follow the German
SYPRO. 2) Figures for 1991 and later include easéed western Germany. Data between 1991 and
2003 are delimited according to WZ 93-statisticahfe and data from 2003 onwards according to WZ
2003. 3) In 1997 and 2002 there has been an egtenihe reporting sample.

However, starting around the 1960s, both industeigserienced a steady decline in scale.
This downturn became more pronounced during thedd@hd 1980s. Between 1970 and
1990, each industry recorded an employment lossbotit 60%. Furthermore, the declining
trend in the West German industries did not come lhalt after Germareunification. At that
time, the trend also devolved into eastern Germatgre textile companies had been sealed
off from the world market for several decades aretenthus severely behind their West
German counterparts in terms of fashion and quéitgitenacher et al., 19913 After 1991,
both industries were once again confronted withstutial job reductions in both parts of
Germany. With employment losses of roughly 70%n(fr®74,658 to 82,638) between 1991
and 2006, though, the textile industry has bees &é®cted than the apparel industry during
the same period, with decreases of about 80% (f2a#636 to 41,001). In 2006, both

43 Eastern German textile and apparel companies &aeres difficulties in adapting to the abruptly chamy
market conditions. Being exposed to internatiomainpetition resulted in numerous company closures an
significant employment losses in eastern Germatgy aéunification. This process was amplified by difficult
economic situation in the early 1990s (Breitenachel., 1991).
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industries accounted for roughly 2% of total maotifedng employment? Textile and
apparel production is nowadays mainly located irstei®n Germany. The Ruhr region in
North Rhine Westphaliss one of the main centres, holding a share of%78total German
textile and apparel employment in 2005. Other mtggtile and apparel centres can be found
in Bavaria (23.7%), Baden-Wuerttemberg (23.6%), eo®axony (6.4%), and Hesse (3.7%).
In eastern Germany, textile and apparel producisrconcentrated in Saxony (9.7%)
(Gesamttextil, 2006).

As with employment, the number of textile and appaompanies diminished considerably in
recent decades. Between 1951 and 2006, the nurhimrksfrom 4,208 to 922 in the textile
industry. However, the textile industry has beess laffected than the apparel industry, where
the number of companies declined from 3,181 to“4TFhis development can only partly be
ascribed to the increased merging activity amongdi(Adler, 2004). Although there has
been some tendentgward the creation of larger enterprises in otdeachieve economies of
scale and to increase market shares, the indusegiominantly comprises small- and
medium-sized businesses. According to the Germalergk Statistical Office, 95% of the
textile companies and 93% of apparel companiesléssithan 250 employees in 20%0n

the same year, small- and middle-sized textile comgs generated 73% of total industry
turnover compared to 58.5% in the apparel industgnce, in the textile industry, small- and
medium-sized enterprises continue to realize aelggrtion of the turnover rafé.This
development is less pronounced in the apparel tndushere large-scale enterprises play a

greater role in generating turnover.

Figure 15 depicts the development of net produdtiatine textile industry between 1991 and
2008. Throughout this period, the textile industgorded a steady decline in production. In
1991, production in the textile industry was aro&@do higher than production in 2000. As
of 2008, production has dropped down to 80% of#kie in 2000. Apparently, production

losses were more severe in the early years afterfieation and slowed down to some extent

in the second half of the 1990s. The developmetiigrtextile sector appears to be in contrast

“ Statistisches Bundesamt (Curr. Iss.), Fachsefieihe 4.1.1.
“ Statistisches Bundesamt (Curr. Iss.), Fachsefieihe 4.1.1.
“% Statistisches Bundesamt (Curr. Iss.), FachseiReihe 4.2.1.
47 Statistisches Bundesamt (Curr. Iss.), FachseiRehe 4.2.1.
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to the overall trend in German manufacturing. Timelex of net production for the
manufacturing sector as a whole shows a nearlyugtadse in output between the time
periods under consideration. However, the textildustry was less hard hit in terms of

production than the apparel industry.

Figure 15: Net production in the German textile andapparel industries (1991-2008)
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Source: Statistisches Bundesamt (Curr. Iss.), fegiehd, Reihe 2.1; author’s illustration.
Note: Data refer to unified Germany and are clasifccording to WZ 2003.

There is hardly any doubt that increased internaticompetition and the emergence of new
textile and apparel centres in less-developed casritave contributed to the above described
development (e.g., Grémling and Matthes, 2003; 8ictan, 2004). In fact, participation of
less-developed countries in textile and apparektiacreased substantially around the 1970s,
when many industrialised countries recorded sigaift downward movements in
employment and production in these sectors. Dubddabour-intensive production methods
applied and the relatively low requirement for teical know-how, both industries provided
increased opportunities for emerging economies téot the process of industrialisation
(Junkers, 2007). Between 1967 and 1974, for instatitte market share of major, less-
developed producers in world trade increased frém% to 18.6% in the textile industry and
from 17.8% to 31.8% in the apparel industry (Schiemd Philips, 1980). Favoured by low

labour costs and raw material reserves, mainly yewtlustrialising nations from Asia
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increased competition among advanced textile angpharap producers during this time
(Junkers, 2007

In the following decades, less-developed countriese able to further strengthen their
position in the world market of textiles and appadespite protectionist measures imposed
by industrialised countries and embodied in the tiMkibre Agreement (MFA) (Nordas,
2004). The MFA regulated trade in textiles and app&om 1974 to 2004, having been
implemented on the initiative of developed coustrie prevent imports from emerging
countries from disrupting domestic markets in indased countries, by imposing quotas on
exports of yarn textiles and apparel. However, ¢cbmplex quota system of the MFA left
loopholes for emerging markets to bypass the ageaerfi.e., by shifting production to
products that have not been subject to the MFA)aihded countries could only partly tackle
this problem by further tightening the agreemert ancompassing additional countries and
products into the system (Gromling and Matthes, 320@\ll in all, the agreement was
considered to have restricted imports from lesselibged countries by a lower margin than
expected (e.g., for Germany, see Spinanger antl,Hi@94). It is also agreed upon that the
textile industry in advanced countries has bees Vsl protected by the agreement than the
apparel industry (e.g., for Germany, see Schoppendt al., 2002). Starting in 1995, the
MFA was replaced by the Agreement on Textiles ardthihg (ATC), under which
quantitative restrictions have been gradually redu®©n January 1, 2005, the MFA (ATC)
expired with the cancelling of total quotas. Theieation resulted in a growth of imports of

advanced countries from low-wage economies (Noi2i334).

Despite these developments, Germany is nowaddls stiajor actor in the world trade of
textiles. Table 10 depicts the ranking of top t&paeters and importers of textiles for 1980
and 2007 Apparently, Germany was able to defend its pasits a major supplier of
textiles between 1980 and 2007, reaching the nuritvee rank in 2007 with a share of

6.69%. Similar to other advanced countries, thougermany has been confronted with

“8 Despite low labour costs, the competitive advamiafjess-developed countries has been furthemeelsby
lower taxes and duties, longer working hours andhime-run times, lower regulations, and fewer regmients
(e.g., for environmental protection) (Ahlert anceBkheuer, 1994; Gromling and Matthes, 2003).

9 Although data were already available for the y2@®9 at the time this study had been conductea, et
2007 have been chosen to prevent misleading rdasaltsnight have been caused by the financialcdsi2008
and 2009.
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considerable losses in export shares over time.nMlede, less-developed countries have
gradually expanded their influence on the world ketirin 2007, China headed the rankings
of the largest exporters, holding a share of 23.21%orld exports of textiles. Compared to
1980, when the country occupied the eighth pladd wishare of 4.62% in textile exports,
China tremendously caught up in terms of ranks simares. Other major, less-developed
suppliers of textiles nowadays are Hong Kong, Tyrkedia, South Korea, and Taiwan. All
of these countries have improved in rank and gaadxtitional market shares between 1980
and 2007. The remaining ranks in the list of topaters are filled by advanced Western
European countries and the U.S. Among these cegntitaly takes a leading role, ranking
second in the supply of textiles in 2007. The ¢ittop importers is primarily occupied by
industrialised countries. In this regard, Germangeoagain belongs to the leading importers
of textiles. With a share in world imports of 5.59%%ranked third and was only topped by the
U.S. and China.

Table 10: Top ten textile-trading nations (1980 an@007)

Top ten exporters of textiles Top ten importers of textiles
(share in % and rank) (share in % and rank)
2007 1980 Country 2007 1980
Country Rank Share Rank Share Rank Share| Rank Share
China 1 2321 8 4.62|USA 1 946| 6 4.46
Italy 2 6.89| 3 7.56|China 2 654 16 193
Germany 3 6.69| 1 11.45|Germany 3 5.59 1 12.06
Hong Kong 4 556| 12 3.22 |Hong Kong 4 533| 4 5.21
USA 5 515| 4 6.83]ltaly 5 368| 5 4.60
South Korea 6 430| 10 4.02 |France 6 346| 2 7.23
India 7 4.07| 14 2.38 |United Kingdom| 7 328| 3 6.25
Taiwan 8 4.03| 11 3.23|Japan 8 247 8 3.02
Turkey 9 3.70| 30 0.62 |Turkey 9 236| 59 0.14
Belgium 10 355| 5 6.46 | Mexico 10 222| 51 0.23

Source: WTO Statistics Database; author’s illugirat

6.3.2 Specialisation patterns in the textile inastry

During the last decades, increased internationalpetition led to a reorientation of German
textile companies regarding the production and igion of textiles. In competition with
emerging markets, local producers were obviousimgered by high labour costs. As a

reaction to cheap imports from unskilled-laboursatant countries, domestic textile
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companies were initially partly able to compendatehis disadvantage through productivity
increases (Adler, 2002; 2004). Cost reductions hHasen achieved through technological
upgrades of production equipment and improvementsaining and management activities,

which led to the gradual optimisation of productmmocesses since the late 1970s.

Figure 16 shows the development of the sector'sgymvestments expressed as a share of
turnover between 1976 and 2007During this time, investment activities in the féxt
industry were much higher than in the apparel itrgu$n the latter, much less scope has been
left for further efficiency increases, consideritigat essential components of apparel
production such as tailoring, sewing and ironin@ &bour-intensive processes where
possibilities to automate production are restrialeeé to the characteristics of the materials
processed (Spinanger and Piatti, 1994). In fachrtieal improvements and the substitution
of primarily low-skilled labour by machines have deathe textile industry much more
capital- and high-technology-intensive than the aapp industry (Adler, 2004). Quite
remarkable is the strong increase of investmeninguhe 1980s, with the textile industry
reaching an investment peak of 5.5% in 1990. Fallgwthe common trend in German
manufacturing, investments in the textile induseyperienced a sharp decline at the
beginning of the 1990s. Thereafter, they remaimdatively stable until the end of the 1990s,
when they recorded another downturn. Since 200&gler, capital investments once again

show a rising tendency.

0 As noted in Section 3.2, data on capital stockldidne more appropriate to picture capital accunmfaand
technological progress. However, due to the limagdilability of longer time series on capital dtatata, the
study instead draws upon data on gross investnegptessed as a share of turnover.
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Figure 16: Investments in the German textile indusy (1976-2006)
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Source: Statistisches Bundesamt (Curr. Iss.), aiehgl, Reihe 4.2.1; author’s calculations.
Notes: 1) Data capture gross investments in bugkliplants and machines as a share of industry
turnover. 2) Figures between 1976 and 1994 refethéoformer federal territory of western
Germany. These data are classified according taGdgmnan SYPRO. 3) Figures for 1995 and
later include eastern and western Germany. Datadest 1995 and 2002 are delimited according
to WZ 93-statistical frame and data from 2003 omlsaccording to WZ 2003.

Throughout the years, production techniques intéx¢ile industry became more efficient.
Yet, the possibilities to compete in prices throughgher productivity were limited. Global
integration made it easier for emerging producersdiaw upon comparable production
methods through the import of foreign advanced pctidn equipment or through FDI of
advanced countries. This, in turn, enabled themptoduce at comparable technical
productivity but at much lower labour costs (AdI2g04). To distinguish themselves from
more cost-effective competitors, textile companiesGermany gradually upgraded their
product mix (e.g., Spinanger and Piatti, 1994; ®akar, 2004). This has been achieved in

several ways.

On the one hand, there has been a specialisatifasimonable high-end home textiles (e.qg.,
Spinanger and Piatti, 1994; Schneider, 2004). &aktd significant price reductions, there has
been a persistent improvement in product qualitgh Weerman products being rather an
alternative to than a substitute for cheaper prtsdaffered from abroad. On the other hand,

companies increasingly concentrated on the techasggeects of textiles through the usage of
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new fibre composite materials and innovative prdéidactechnologies. This strategy has
either been pursued by the development of new kafidsophisticated textile products with

special physical, chemical or functional charasters that substitute non-textile products or
by adding special characteristics to existing textroducts (Schneider, 2004). Examples of
technical textiles are geotextiles (e.g., drainags) or construction textiles (e.g., textile-
reinforced concrete) deployed for the isolatiorawrconditioning of buildings, for drainage

and water storage, or for tunnel and bridge constm. Other examples are filters, safety
belts, and airbags that are utilised in the autal@aa®ctor. In the medical sector, high tech
textile implants and prostheses are utilised torawg the comfort and health care function of
products. Finally, outdoor clothing with UV-protewxt that can be used for leisure activities

represents another exampte.

This specialisation in the development and prownisab fashionable home textiles as well as
innovative technical textiles has furthermore baecompanied by the reduction of industrial
mass production and an increase in small-scaleuptimeh of customised parti doing so,

German enterprises have focused on the satisfastimdividual customer needs reflected in

individual designs and applications (Gesamtte2006).

As regards the relative importance of home textlied technical textiles, it can be observed
that during the 1990s, production within the textitidustry gradually shifted from traditional
home textiles toward high-tech- and multifunctiotedtiles. The share of technical textiles in
total German textile production has been growirepdily, amounting to roughly 40% in
2005. The market share of technical textiles red&¥% in this year (Forschungskuratorium
Textil e.V., 2006). Due to a growing focus on techh textiles, the textile industry has
become more R&D-intensive. The share of R&D expemeiin value added in this sector
increased from 2.3% 1995 to 3.8% in 2006. Althoulgis share is still relatively small
compared to other knowledge-intensive German imghsstsuch as the communication
equipment industry (28.9%), the automobile indugtty.9%), and the chemical industry

(14.2%), an increase in innovative activities carréalised in the textile sectdr.

*L verband der Nordwestdeutschen Textil- und Bekleigindustrie e.V. (2011).
%2 Our own calculations on the basis of Anberd DatebODECD) and Statistisches Bundesamt (Curr. Iss.),
Fachserie 4, Reihe 4.3.
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The gradual shift toward technical textiles can digibuted to two major factors. First,
competition in the field of fashion has increasedssively during the recent decades. This
process has been fostered by the abolishment dagjum textile and apparel (Adler, 2004;
Kucera and Milberg, 2003). Compared to the provisibhigh-quality fashion textiles, where
the possibilities of competitors to learn quickhe dnigh, it is much more difficult to imitate
complex technical textiles and to catch-up in tewhsnnovation and quality in this area.
Accordingly, specialisation in technical textilesash facilitated the maintenance of an
internationally competitive position in this markeThe competitiveness of German
companies in the provision of high-tech fibres amtbvative textiles is strengthened by the
industry’s close linkage to other high-tech indiesty such as the automobile industry, the
electrical and mechanical engineering industrid®e medical technology sector, and
producers oenvironmental or safety technology. This networkvtes a fertile climate for
the development of new and innovative prodyatiier, 2004). Second, the world market for
technical textiles is assumed to realise signitigaowth rates in the upcoming years. Newly
industrialising economies in particular offer hugarket potential due to large investments in
infrastructure and buildings (Gesamttextil, 20Xddnsequently, specialising in the provision

of “intelligent textiles” is likely to turn out tbe a profitable investment strategy.

It is worth noting that the production of sophiated first-rate textiles has largely remained in
Germany. This is in contrast to the developmenteotel in the apparel industry, where
domestic producers more and more frequently avaiiethselves of the opportunity to move
labour-intensive stages of production abroad. b, fapparel production has been gradually
relocated to low-wage countries, initially to Saertthn European countries and later to Eastern
Europe, Asia, North Africa, and Turkey, with outsdng activities becoming particularly
distinct during the 1990s (Dispan, 2009). High-gyaGerman clothing is nowadays to a
large extent not produced in Germany. Domestic @nigs have rather focused on the
human-capital-intensive stages of the value clsioh as the creation of designs and models,
engineering, planning, management, marketing, agdtics. These production stages are
subject to continual optimisation. The few manufieicly facilities that remained in Germany
largely serve for the preparation of sampling,-tagtute or special orders, and small series
production (Adler, 2004; Dispan, 2009).
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In the textile industry, shifting production abrottake advantage of lower labour costs is
less attractive because of higher capital experefit(Schneider, 2004). Moreover, production
methods in the textile sector are more complex thahe apparel industry (Schoppenthau et
al., 2002). This may explain why outsourcing atig in the textile industry have been less
pronounced (e.g., Geishecker, 2006). However, dsrA8004) presumes, the textile industry
might follow the apparel industry with some timéagein this regard.

6.3.3 Evolution of trade patterns in the textile iustry

As in many other industries, trade patterns inttheile industry evolved very dynamically

during the recent decades. Figure 17 illustratesetiolution of German textile trade patterns
with advanced trading partners between 1993 and.20Brough this period, competition

within product groups increased significantly. Téleare of intra-industry trade made up
around 50% in the early 1990s and grew nearly antigtthereafter, reaching 64% in 2007.
This increase in intra-industry trade can almostirgly be attributed to the increased
exchange in products of different qualities, asdbeelopment of VIIT indicates. In 2007, the
share of the total trade enjoyed by VIIT was slghbove 50%.

Figure 17: Trade patterns in German textile trade wth advanced countries (1993-2007)

[e]
o
1

Share of trade type in total trade (in %)

S
o
1

|

I

K

\

\

—_—————

[e2]
o
1

—_
e
-
—_——
——

N
o
1

0 -
T T T T T T T T
1993 1995 1997 1999 2001 2003 2005 2007

— Inter-industry trade —— Intra-industry trade
—e— Vertical intra-industry trade  —* Horizontal Intra-industry trade

SourceComextDatabase; author’s calculations.

106



Table 11lpresents the development of trade flows for mapxsectors of the textile industry
in 1993 and 2007. Apparently, the pattern of Gerrirade with advanced trading partners
differed across sub-industries. In 1993, the sludrmtra-industry trade was above 50% in
nearly half of the industries. High shares of twaywrade could be observed in the trade of
textiles for furniture, medical and surgical fuuri, etc. (88%), articles for technical use, etc.
(68%), and cotton (68%), whereas low shares wareghent in trade of wool, fine and coarse
animal hair, etc. (31%), and articles of apparal alothing accessories (39%). Despite the
figure on trade of wool, fine and coarse animatl,hetic., intra-industry trade was dominated
by VIIT.

Between 1993 and 2007, trade flows developed uneanss industries. Half of the
industries recorded a significant increase in Hridustry trade. In the trade of articles of
apparel and clothing accessories, two-way tradee@sed by 35 percentage points. High
increases could also be observed in the trade afmale filaments (26 percentage points)
and special woven fabrics, tufted textile produantsl lace, etc. (22 percentage points). The
strongest declines in intra-industry trade werasteged in the trade of silk (15 percentage
points), articles for technical use etc. (11 petaga points), and cotton (9 percentage points).
Ten out of 14 industries experienced a rise in Vliidicating an increase in quality
competition within product groups. In 2007, two-wagde was well above 50% in most of
the sub-industries and became most pronounceckitrdlde of textiles for furniture, medical
and surgical furniture, etc. (80%), special wovabrics, tufted textile products and lace, etc.
(80%), as well as articles of apparel and clothaegessories (74%). By contrast, two-way
trade was of minor importance in the exchange oblwfine and coarse animal hair, etc.
(29%), as well as silk (30%). VIIT continued to yplan overwhelming role within intra-

industry trade.
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Table 11: Trade patterns in German textile trade wih advanced countries by sub-industry (1993 and 200

1993 2007

Trade vol. Trade vol.
Industry (in 1,000 ECU) OWT | TWT VIT HIT (in 1,000 EUR) OWT | TWT VIT HIT
Silk 145,737 55.67 44.33 39.26 5.07 79,061 70,38 29.627.942| 1.68
Wool, fine and coarse animal hair; yarmn | 1 554 447 | go46| 3054 1378 16.81 606,555 71|25 7528. 15.48 | 13.28
and fabrics of horsehair
Cotton 1,529,933 32.38 67.62 46.72 20.89 888,063 41,35 6558. 41.95 16.69
Other vegetable textile fibres; paperyam /) g, 6583 3417 2622 7.94 90,663 50181  40199.413| 0.78
and woven fabrics of paper yarn
Man-made filaments 1,399,599 59.31 40.69 28/46 312.2 963,556 33.51 66.49 55.62 10.87
Man-made staple fibres 1,605,179 42.84 57166 41.166.50 704,474 46.79 53.21 38.10 15.10
Wadding, felt and nonwovens; special
yarns; twine, cordage, rope and cable and 1,341,930 52.57 47 .43 40.98 6.45 1,866,730 35,10 .9064 51.60 13.30
articles thereof
Carpets and other textile floor coverings 961,608 6.48 53.52 4517 8.35 859,606 39.89 60.12 55|61 9 4{4
Special woven fabrics; tufted textile
products; lace; tapestries; trimmings; 506,782 42.21 57.79 45.47 12.21 384,294 20{54 79.460.67 18.79
embroidery
Avrticles for technical use, of textile
materials; impregnated, coated, covered or 862,667 32.33 67.67 49.57 18.10 1,506,097 43140 6056. 44.53 12.07
laminated textile fabrics
Knitted or crotcheted fabrics 733,427 43.99 56.01 3.92 12.09 662,522 36.09 63.91 51.05 12.86
Articles of apparel and clothing 2355936 | 60.78| 39.22 3407 515 2167348 2559 4174 58.14| 16.27
accessories, knitted or crocheted
Other made up textile articles; sets; wor 76, ggq 37.68| 6232 5066 11.66 1,330,722 27|54 4672. 60.38 | 12.08
clothing and worn textile articles; rags
Furniture; medical and surgical fumiturej 4o a5 11.82| 88.18 48.99  39.20 241,936 1065 80.388.58 | 11.76
bedding; mattresses, mattress supports etc.
Total 13,766,875 49.02 50.989 38.41 12.57 12,546,922 36.083.91 50.45 13.46

Source:.ComextDatabase; author’s calculations. Notes: 1) Trademe is calculated as the sum of German exportsrapdrts for each sub-industry. 2) OWT = one-
way trade/inter-industry trade; TWT = two-way tréd&a-industry trade; HIIT = horizontal intra-ingiy trade; VIIT = vertical intra-industry trade) Range
between export and import unit values used tordjsish between VIIT and HIIT is +/- 15%.
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Table 12reports data on Germany’s quality positioning inVIIT with advanced partner
countries by major sub-industries. In half of thelustries, Germany had a competitive
advantage in the high-quality segment in 1993, iegcupper-market export shares of up to
88% in VIIT of carpets and other textile floor covgs. By contrast, very low high-quality
market shares were realized in trade of other abigtextile fibres, etc. (24%) and in trade of
silk (28%). By 2007, Germany had lost upper-madteres in all (quantitatively) important
product categories, namely articles of apparel dathing accessories, etc., wadding, felt and
nonwovens, etc., other made-up textile articles &tcd man-made filaments. An exception is
trade of articles for technical use, etc., wheren@@y was able to expand its market share in
the high-quality segment. In 2007, Germany spesadliin the high-end segment in half of its
industries. The largest shares of high-quality etgpavere recorded in trade of carpets and
other textile floor coverings (85%), other vegetabéxtile fibres etc. (64%) and articles for
technical use etc. (62%). In these sectors, prispadties between varieties exported by
Germany and by its competitors tended to be higrear in other industries, as a comparison of
unit value ratios suggests. On the other hand, Hayh-quality shares prevailed in trade of
textiles for furniture, medical and surgical fuuni, etc. (20%), articles of apparel and clothing
accessories etc. (40%), and knitted or crochetedct(42%).

This result supports the aforementioned tendencGa&imany to specialise in home textiles
with superior quality, primarily for private usend in sophisticated technical textiles for
industrial use. In particular, Germany’s compeétigdge in the technical aspect of textile
production has been increasingly emphasised initd@ture (Hausding and Cherif, 2008).
However, the strategy of shifting production fromaditional home textiles to knowledge-
intensive technical textiles has been followed byesal other advanced countries (Adler,
2004). In this regard, Hausding and Cherif (2008) higihdithe fact that, together with the U.S.
and Japan, Germany maintains a leading positidharfield of knowledge-intensive textiles
worldwide. Inspection of trade data for 2007 haweied that Germany maintained a
competitive head start in the provision of premigoality technical textiles in trade with the
U.S. as well as other major trading partners. Tp@osite can be observed for Japan, as well as
for the U.K.
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Table 12: Quality structure in vertical intra-industry textile trade with advanced
countries (1993 and 2007)

1993 2007

. Average : Average
Industry ViIThigh | ViiTlow | ¥ rat?o ViThigh | ViTlow | rat?o
Silk 28.25 71.75 0.84 59.82 40.18 1.66
Wool, fine and coarse animal
hair; yarn and fabrics of 41.20 58.80 1.11 58.51 41.49 1.29
horsehair
Cotton 39.32 60.68 1.07 50.44 49.56 1.24
Other vegetable textile fibres;
paper yarn and woven fabrics| 24.09 75.91 1.00 63.98 36.02 1.82
of paper yarn
Man-made filaments 50.74 49.26 1.26 46.82 53.18 813
Man-made staple fibres 52.10Q 47.9 1.17 54.54 4546 1.38
Wadding, felt and nonwovens
special yarns; twine, cordage, g 2g | 49 9o 1.26 45.01|  54.99 1.15
rope and cable and articles
thereof
Carpets and other textile floor) g5 4, | 14 gg 1.81 84.81|  15.19 1.76
coverings
Special woven fabrics; tufted
textile products; lace; 67.32 | 3268 1.58 55.28)  44.72 1.46
tapestries; trimmings;
embroidery
Avrticles for technical use, of
textile materials; impregnated) gy 5, | 4579 1.34 62.01]  37.99 1.45
coated, covered or laminated
textile fabrics
Knitted or crotcheted fabrics 57.02 42.9 1.10 42.3 57.66 1.05
Articles of apparel and clothing
accessories, knitted or 86.83 13.17 1.86 40.34 59.66 1.19
crocheted
Other made up textile articles;
sets; worn clothing and worn 51.91 48.09 1.28 50.70 49.30 1.34
textile articles; rags
Furniture; medical and surgical
furniture; bedding; mattresses, 77.72 22.28 1.67 19.93 80.07 0.84
mattress supports etc.
Total 59.46 40.54 1.37 49.13 50.87 1.30

Source:.ComextDatabase; author’s calculations. Note: The forntallaalculate the share of high and low quality
VIIT as well as the average unit value ratio hasay been presented in Table 8.

Figure 18 portrays the development of trade flows German trade with less-developed
countries. The enormous share of inter-industryeiianplies that Germany continues largely to
exchange products with these countries, which dodmectly compete with one another.

However, the share of two-way trade and, henceexicsbange of products in the same product

category increased substantially between 1993 @&0d.2Starting from 13.5% in 1993, data
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show a gradual rise to 24.5% in 2007. Throughoigt pleriod, VIIT accounted for the lion’s
share of intra-industry trade. Particularly wortiting is the increase of (vertical) intra-industry
trade in 2005, when the MFA (ATC) expired.

Figure 18: Trade patterns in German textile trade wth newly industrialising
countries (1993-2007)
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SourceComextDatabase; author’s calculations.

Table 13depicts German trade patterns with emerging mafketsajor textile sub-industries.
In 1993, the share of intra-industry trade was mielow 50% in all industries. In trade of
furniture, medical and surgical furniture textilet¢., Germany evinced the highest share of
two-way trade (23%). In many industries, intra-istty trade consisted of trade in vertically
differentiated products while trade in horizontallijferentiated products was negligible. Until
2007, this picture hardly changed, although theeslod two-way trade increased in all sub-
industries, except in trade of silk. To a largeeext the increase in intra-industry trade can be
attributed to an expansion in VIIT. In 2007, thghest share of two-way trade occurred once
again in trade of furniture, medical and surgieatites, etc. (36%), whereas the smallest share
of intra-industry trade could be observed in tlaelér of wool, fine and coarse animal hair, etc.
(6%). Except in the trade of carpets and otherleekbor coverings, where the share of VIIT
and of HIIT was roughly balanced, intra-industrgde predominantly comprised the exchange

of different qualities.
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Table 13: Trade patterns in German textile trade wih newly industrialising countries by sub-industry (1993 and 2007)

1993 2007

Industry Tradevol. -\ v | qwT | viT | HIT Tradevol. | qur | rwr | vim [HIT

(in 1,000 ECU) (in 1,000 EUR)
Silk 87,164 96.15 3.85 3.78 0.07 65,328 96.776 3.24 3124 0
Wool, fine and coarse animal hair; yam and 4 ;97 8430 1570 1433  1.37 599,229 75198  24.025.78 | 8.24
fabrics of horsehair
Cotton 598,546 80.92 19.08 16.48 2.61 769,575 74)36 25.621.48 4.16
Other vegetable texiile fibres; paperyarm /459 9403| 597| 582 015 62,789 80.52 19|48 618.50.93
and woven fabrics of paper yarn
Man-made filaments 514,197 90.96 9.04 8.34 0.9 , 5BL 73.50 26.50 21.74 4.76
Man-made staple fibres 655,066 86.09 13.01 13127 64 0 557,313 67.65 32.35 29.3b 2.99
Wadding, felt and nonwovens; special
yarns; twine, cordage, rope and cable and 258,445 86.24 13.74 13.11 0.64 681,473 71(68 28.327.36 0.96
articles thereof
Carpets and other textile floor coverings 372,576 4.59 5.41 4,76 0.66 369,057 71.44 28.56 14)13 14.43
Special woven fabrics; tufted textile
products; lace; tapestries; trimmings; 156,566 83.28 16.72 12.39 4.33 302,139 70(24 29.788.61 1.15
embroidery
Avrticles for technical use, of textile
materials; impregnated, coated, covered or 197,369 85.20 14.80 9.45 5.34 701,097 74164 25.362.232| 3.13
laminated textile fabrics
Knitted or crotcheted fabrics 215,838 81.58 18.42 2.28 6.17 462,677 70.31] 29.69 23.70 5.99
Articles of appare| and clothing 1,311,342 8850/ 1150 853  2.98 1,933,939 8532 6814. 11.78 | 2.90
accessories, knitted or crocheted
Other made up textile articles; sets; worl ¢/, g4 84.02| 1598 11.06  4.92 1,721,438 76/90 023.119.75 | 3.35
clothing and worn textile articles; rags
Furniture; medical and surgical furniture; 2, 545 76.59| 23.41 2323 0.1 329,546 64/14  35.863.803| 2.06
bedding; mattresses, mattress supports gtc.
Total 5,589,795 86.54 13.46 11.04 2.42 9,319,706 75.55 .4524 20.53 3.92

SourceComextDatabase; author’s calculations. Notes: 1) Trademe is calculated as the sum of German exportsrapdrts for each sub-industry. 2) OWT = one-way
trade/inter-industry trade; TWT = two-way tradefiindustry trade; HIIT = horizontal intra-industinade; VIIT = vertical intra-industry trade. 3) iRge between export
and import unit values used to distinguish betweédm and HIIT is +/- 15%.
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Table 14 reveals that the share of premium-quaxygorts dominates German VIIT with
emerging countries. With the exception of tradearpets and other textile floor coverings as
well as articles of apparel and clothing, Germaghquality shares were far above 50% in
1993. In half of the industries, premium-qualityasts reached even higher than 90%. Until
2007, however, emerging markets were able to garkeh shares in almost all high-quality
segments, except in trade of other vegetable ¢efibites etc., carpets and other textile floor
coverings, where Germany was able to expand ite-guglity shares over time. German
losses have been most substantial in trade of neaterfilaments, articles for technical use,
etc., and other made-up textile articles, etc., reheigh-quality shares decreased by 30
percentage points or more. Heitger et al. (1998)ar&ed that trade protection of industrial
countries might have favoured quality upgradindess-developed countries. Some of these
countries have reacted to quantitative restrictiemsmports imposed by industrial countries
through improvements in quality. Nevertheless, Geyn continued to realise a strong
competitive advantage in the export of first-rateldy in a vast majority of sectors. This was
most pronounced in wool, fine and coarse animal le&t. (94%), silk (91%), and textiles for

furniture, medical and surgical furniture, etc. 481

The development in the technical textile sectoedess particular attention. Although newly
industrialising countries are still behind majorvadced technical textile producers, they have
caught up in terms of quality and product innowvatio this sector. According to Hausding
and Cherif (2008), these efforts can especiallyobserved in China, which is recently
underway to gradually enter the market for morehsijzated textile commodities. During
the last years, the country has substantially as®d its R&D employment and investment
activities in textile production, carrying out ndire research and the like. Similar efforts
can be observed in India and Turkey (Hausding ameri€ 2008). For India and Turkey, this
observation can also be backed up with data oretfémvs. Between 1993 and 2007,
Germany had to concede market shares in the higlitgsegment of technical textiles to
these countries. By contrast, China was not abledee out from its position as a provider of
low-technology textiles during the same period. All all, however, Germany clearly
specialises in the technologically advanced segmadrén trading technical textiles with
China, Turkey, and India. This picture can alsodoafirmed for the majority of other

emerging trading partners. However, a number oft@ermnd Eastern European trading
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partners - especially Slovenia, Slovakia, and thed@ Republic — managed to climb up the

quality ladder and to take over market shareserhigh-quality segment.

Table 14: Quality structure in vertical intra-industry textile trade with newly

industrialising countries (1993 and 2007)

1993 2007

. Average . Average
Industry VIIThigh |VIITlow UV ratio VIIThigh |VIITlow UV ratio
Silk 92.12 7.88 1.59 91.20 8.8 2.71
Wool, fine and coarse animal haif; o7 55 2.75 1.58 93.58 6.42 1.49
yarn and fabrics of horsehair
Cotton 68.56 31.94 1.87 67.73 32.2Y 1.66
Other vegetable textile fibres;
paper yarn and woven fabrics of 77.84 22.16 1.69 86.66 13.34 2.55
paper yarn
Man-made filaments 97.36 2.64 2.22 61.47 38.53 3.1
Man-made staple fibres 94.17 5.83 2.6§ 69.78 30.27 1.83
Wadding, felt and nonwovens;
special yarns; twine, cordage, rope 94.83 5.17 3.72 67.24 32.76 2.99
and cable and articles thereof
Carpets and other textile floor 25.99 7401 |  1.09 42.64 57.36 1.43
coverings
Special woven fabrics; tufted
textile products; lace; tapestries; 85.20 14.80 3.39 82.15 17.85 2.78
trimmings; embroidery
Avrticles for technical use, of textile
materials; impregnated, coated, 98.15 1.85 3.98 62.62 37.38 2.39
covered or laminated textile fabrics
Knitted or crotcheted fabrics 89.35 10.65 2.11 62.5{ 37.49 4.04
Articles of apparel and clothing | 55 57 6443 | 168 21.50 78.50 1.95
accessories, knitted or crocheted
Other made up textile articles; sets;
worn clothing and worn textile 79.94 20.06 1.92 50.16 49.84 1.09
articles; rags
Furniture; medical and surgical
furniture; bedding; mattresses, 99.21 0.79 1.52 90.94 9.06 1.38
mattress supports etc.
Total 79.85 20.15 2.14 60.32 39.68 2.13

SourceComextDatabase; author’s calculations. Note: The formuilealculate the share of high and low quality
VIIT as well as the average unit value ratio hasaaly been presented in Table 8.

Quite remarkable is the observation that, in 2@0& ,Germany high-quality share in VIIT of
technical textiles with newly emerging markets @26) nearly equalled the high-quality
share in trade of technical textiles with advancedntries (62.01%) (see Table 12 and Table

14). This result might be surprising at first sighiowever, compared to VIIT of technical
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textiles with advanced partner countries, GermarT vith newly emerging markets
comprises a much smaller number of products. Applgreemerging markets are focusing on
a relatively limited range of products and are gedly trying to shift production from down-
market commodities toward the production of goodth wuperior quality. The exchange of
quality differentiated technical textiles with ergerg markets also constituted only a small
fraction of total VIIT of technical textiles. Alhiall, the main competitors of German textile
producers continue to be found in Western Eurdpet.S. and Japan, rather than elsewhere

in Asia or in other emerging regions.

6.3.4 Consequences for skill demand

The textile industry in Germany refutes the predictof traditional trade theory that after
trade liberalisation there is a concentration obneenic activity in a limited number of

industries and an abandoning of other industridthofgh this industry has suffered from a
substantial shrinkage, a range of companies manageersist despite massive international
competition. Modern production in the textile inttysis characterised by the provision of
guality-intensive, innovative, and individualisedog@ucts, rather than “mundane” labour-

intensive products.

The strategic activities needed to stay a globayed have also had distributional impacts
(e.g., for Germany, see Spinanger and Piatti, 1994% shift toward the production of
sophisticated technical textiles with special fumrts has made the provision of textiles more
research-, capital-, and high-technology-intensi¥e.growing number of jobs require
creativity, the flexibility to produce new produasd ideas, organisational competence, and
communication skills (Adler, 2004). Accordingly.etltompetitiveness of the textile industry
is nowadays to a large extent dependent on théeexis of qualified employees. By contrast,
the demand for low-skilled, less-adaptable workexs receded as certain skills have become
redundant. Beyond that, job profiles for the renmgrmanual jobs have changed since the
persistent pressure to upgrade product qualityimagased the need for professional craft
skill. These changes in employment trends are r@#ected in the data. Between 1980 and
2000, the wage bill share of blue collar workerslided from 66.9% to 56.9% (Adler, 2004).
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How much the shift towards the production of highalify products has contributed to intra-
industry skill upgrading is, however, difficult taletermine. Along with product
differentiation, the introduction of high-tech pramion techniques and the automatisation of
the production process as well as the relocatioprofluction have been steps to cope with
changing competitive conditions. Thus, the exaatrdoution of product quality upgrading to
changes in the structure of employment is difficalidentify. The interaction between these

forces makes empirical analysis particularly chrajlag.
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7.  Skill upgrading in German manufacturing: Within or between

industries?

The previous chapter has brought to light the m®ee significance of quality competition in
German trade. It elaborated on how German compdrags resisted competition through
product quality upgrading and specialisation inhkigiality niches. Using the textile industry
as an example, it was further shown how the spsatadn in certain quality segments has
been interacting with other forces that may expthadeclining demand for jobs that require

a low level of qualification.

This chapter analyses the process of skill upgoadin German manufacturing in greater
detail. Specifically, it aims to reduce the numbérmotential forces that might have been
responsible for the shift toward high-skilled wark@bserved in recent decades. Chapters 3
and 4 demonstrated that, in addition to trade ialigudifferentiated products (i.e. VIIT),
traditional inter-industry trade, international sotircing, and SBTC might provoke severe
reallocations of resources. One important detatesfact that these forces differ with respect
to their occurrence. While VIIT, international ooigcing, and SBTC are assumed to change
the labour composition of skills within industriaater-industry trade is expected to affect
labour composition between industries, causingnghge of industries that employ a large
number of unskilled workers and an expansion otigtides that employ a large number of
skilled workers’® Consequently, the focus of analysis will be on tivBe the shift toward
skilled workers occurred primarily within or betwemdustries.

In the following, Section 7.1 introduces the metblody used to decompose changes in
production workers’ share of employment and wadle $ection 7.2 describes the data and
Section 7.3 presents and discusses the results.

%3 For the sake of completeness, it should be poiotedhat, in addition to the expansion of intedkistry trade,
other potential forces might trigger the reallosatof resources between sectdrke size of a branch might be
affected by changes in the demand for goods, #.ghe demand shifts from manufacturing goods talvar
services. Moreover, structural changes betweermnsentight be fostered by sector-biased technicahgh, as
pointed out in Section 3.2.2, which is supposegrtivoke a shift in production toward human capitéénsive
sectors. In the literature, however, inter-indugigde is still considered to be the major forcdihe the
between-industry shift (Chusseau et al., 2008).
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7.1 Methodology

The decomposition analysis conducted in this chaptéased on seminal contributions by
Berman et al. (1994). They broke down the overadllide in production workers’ share of
total employment into two components: one thatetfl the shift in demand for low-skilled
workers across industries (thetweencomponent) and another that can be associated with
the shift from low-skilled toward high-skilled waeks within industries (thewithin
component). Thereby, the change in the aggregates sif low-skilled workers in the total
manufacturing employment is decomposed into the tsvms according to the following
formula:

ASLS — ZAthS + zAsLSh (2)

(
i=j i=j

where AS"® is the overall change in the share of low-skilladour, S*°> = L-° /L, denotes
the proportion of low-skilled workers in industryandh =L, /L represents the employment

share of industry in total manufacturing employment. An overbar aades the average over
the period under consideration. The first term ba tight side refers to the change in
employment across or between industries ffeeveencomponent), and the second term is
attributed to the allocation of employment withndustries (thevithin component) (Berman
et al., 1994).

For Germany, a similar methodology has been appligdBerman et al. (1998) and
Geishecker (2006), who examined the process of gdrading in German manufacturing
during the 1970s and 1990s, respectively. Bothissudoncluded that the shift away from
unskilled to skilled workers has been due mainlyitthin-industry changes. Using data on
production and non-production workers from the BdiNations General Industrial Statistics
Database, Berman et al. (1998) attributed 93% eftthal decline in production workers’
share of employment between 1970 and 1980 to docasibn of employment within

industries’® Analysing data on production and non-productionrkecs provided by the

German Federal Statistical Office, Geishecker (2006nd that, from 1991 to 2000, within-

* Berman et al. (1998) reported similar tendenaesflarge number of industrial countries duringt tiime.
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industry changes have been entirely responsibl¢hfoprocess of skill upgrading. Since the
shift toward non-production workers within indusihas been slightly countervailed by a
positive between-industry shift toward low-skillégbour-intensive industries, the overall
drop in production workers’ employment share durihgt time has been smaller than the

within-industry shift.

7.2 Data

To analyse the process of skill upgrading in Germamufacturing, the present study draws
upon aggregated employment and wage data for Gemrarufacturing provided by the
German Federal Statistical Office (Fachserie 4h®&di.1.1). The German Federal Statistical
Office groups data into data for wage earners atd fbr salaried employees. This distinction
roughly corresponds to the often-used differemdrathetween production and non-production
workers or blue- versus white-collar workers, respely. Obviously, the distinction between
production and non-production workers is only aderapproximation of the differentiation
between low-skilled and high-skilled labour and bhased on the assumption that all
production workers are low-skilled and all non-protion workers are high-skilled. However,
some production work might be highly skilled (etpat of a production manager) and some
non-production work might be completely unskilledg(, that of a doorman). Nevertheless, it
should be unquestionable that the share of genuungdkilled work is much higher among
manual jobs than among non-manual jobs. Furtherntloie broad separation of skill groups
is very often applied in the literature (e.g., Barmmet al., 1994, 1998; Machin and Van
Reenen, 1998; Paqué, 1999; Head and Ries, 2002).

The decomposition analysis covers 20 out of 23 {dvgit) manufacturing industries listed in
Annex 2. Three industries, namely the tobacco, cake refined petroleum, as well as the
recycling industry, have been excluded from thdyag as they have also been eliminated
from the econometric study in Chapter 8 for seveeakons (see Chapter 8). The focus of
analysis is on the period from 1995 to 2004 to emsomparability with the econometric
analysis in Chapter 8, which also focuses on tkisod. Additionally, the data refer to the
unified Germany since separate time series datadstern and western Germany are not

available for the period under consideration.

119



7.3 Results

After the data on production and non-production keos have been analysed, the results
reveal that the process of skill upgrading perdidietween 1995 and 2004. As Figure 19
illustrates, the share of production workers imatahanufacturing employment decreased
from 64.34% to 61.65% (by 2.69 percentage pointsing that time. Similarly, the wage bill
share declined from 52.95% to 49.50% (by 3.45 pgage points).

Figure 19: Changes in production workers’ share oemployment/wage bill (1995-2004)
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Source: Statistisches Bundesamt (Curr. Iss.), [aigchg, Reihe 4.1.1; author’s
calculations.

In the next step, the decline in production workesployment and wage bill share,
respectively, has been decomposed according to afeeementioned formula. The
decomposition analysis for German manufacturingvbeh 1995 and 2004 basically confirms
the findings of previous studies. The results aesgnted in Table 15. The message of the
table is quite unambiguous: there is strong evideior substantial skill upgrading within
industries. In total, the share of production woskéropped by 2.69 percentage points. This
reduction has been due to a sizable fall in pradoatorkers’ share within industries (-2.91
percentage points), which was marginally compenstteby a small shift toward unskilled
labour-intensive industries, as the positive betweemponent change suggests (+0.22

percentage points).
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The same calculation can be done using productiorkevs’ share of the total wage bill

instead of production workers’ share of total empient. In doing so, it can account for the
observation that the decline in the relative demfmmdess-skilled workers in Germany has
been reflected in both declining relative employmand relative wages during that time.
Data on industry payments can also be taken frenGi#rman Federal Statistical Office. The
results of this analysis reveal that, regardingréative magnitude of the within and between
component, the pattern is quantitatively similaralfle 15). Between 1995 and 2004,
production workers’ share of the wage bill decredsg 3.45 percentage points. This decline
can be ascribed to a within-industry shift of -3.8drcentage points, which was slightly
compensated for by a between-industry shift of &@&rcentage points.

Table 15: Decomposing changes in production workeremployment and wage bill share
(1995-2004)

Employment Wage bill
Total Between Within Total Between Within
-2.69 0.22 -2.91 -3.45 0.36 -3.81

Source: Statistisches Bundesamt (Curr. Iss.), leaiehd, Reihe 4.1.1; author’s calculations.

As depicted in Table 16, the substitution of noaeurction workers for production workers
within industries is not restricted to specific t&es but can be observed in almost all
manufacturing industries. Nevertheless, skill udgrg seems to be concentrated. Some
branches experienced a stronger decrease in praduebrkers’ employment share than
others. The industries that have been primarilpaasible for the within-industry decline in
production workers’ share of total employment betwé&995 and 2004 have been the motor
vehicle industry (-0.56 percentage points), the mrary industry (-0.47 percentage points),
the radio, TV, and communication equipment indu§t®y28 percentage points), printing and
publishing (-0.28 percentage points), and the Btadtmachinery industry (-0.26 percentage
points). These are also the top contributors iflpobion workers’ share of the total wage bill
rather than employment is considered.
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Table 16: Within-industry contribution to the decline of production workers’

employment and wage bill sharen(percentage points) (1995-2004)

Industry Employment | Industry Wage hill
1. Motor vehicles - 0.565 1. Motor vehicles -8
2. Machinery -0.472 2. Machinery -0.701
3. Radio, TV and communication - 0.285 3. Printimgl Publishing - 0.359
4. Printing and Publishing - 0.280 4. Radio, T\d @ommunication - 0.294
5. Electrical Machinery - 0.259 5. Electrical Maddry - 0.293
6. Wearing Apparel -0.195 6. Mineral Products .08
7. Chemicals -0.188 7. Chemicals - 0.200Q
8. Other transport equipment -0.178 8. Otherspart equipment - 0.185
9. Medical, precision and optical -0.180 9. Me_dica_l, precision and -0.181
instruments optical instruments
10. Mineral products - 0.156 10. Wearing Apparel -0.137
11. Furniture n.e.c. - 0.089 11. Furniture n.e.c. -0.102
12. Rubber and plastic products - 0.043 12. Rubbdrmplastic products - 0.073
13. Leather products and footwear - 0.044 13.iEated Metal products -0.072
14. Wood -0.030 14. Basic metals - 0.060
15. Textiles - 0.027 15. Wood - 0.045
16. Pulp and Paper - 0.026 16. Pulp and Paper 410.0
17. Basic metals -0.013 17. Leather products and - 0.037
footwear
18. Food products and beverages 0.033 18. Textiles - 0.030
19. Office_ and computing 0.036 19. Food products and 0.026
machinery beverages
20. Fabricated Metal products 0.043 20. Off|ce_ and computing 0.047
machinery
Total -2.91 Total -3.81

Source: Statistisches Bundesamt (Curr. Iss.), leaiehd, Reihe 4.1.1; author’s calculations.

The predominance of the within-industry shift hesesal implications for empirical analysis.

The first implication concerns the commodity stuwet of German manufacturing and the
pattern in international trade. In this regard, tésults suggest that Germany has specialised
in selected products within a large range of mactufeng industries rather than completely
specialised in specific industrial branches asag&tren to competitive pressure from abroad.

The second implication refers to the different &srdhat might have been responsible for

changes in the skill structure of employment. Targé within-industry shift clearly implies

that increased trade in different qualities, in&ional outsourcing, and technological

progress are among the prime suspects.
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8. Trade in qualities and skill demand in German maufacturing

The descriptive analysis in the preceding chapasrgrovided evidence for the continuation
of skill upgrading in German manufacturing betwdd&95 and 2004. The insight that the
within component clearly dominates the picture oomé the assumption to focus on factors
that affect the employment structure within indiestrwhen explaining the change in the
relative demand for skills. This chapter investgatempirically to what extent quality
competition and Germany’s subsequent specialisatiohigh-quality niches has favoured
skill upgrading in German manufacturing. Specialpbasis will be put on separating the
effect of VIIT on skill demand from major other éms at work, namely SBTC and
international outsourcing. The analysis contributesthe existing literature on trade and
employment in several ways: first, it provides saene@lence on the linkage between quality
competition in international trade and the demawd $kills in industrial countries.
Considering that studies on this linkage are scafee present study delivers an essential
contribution to the existing literature. Secondexplicitly deals with the potential labour
market impact of trade between advanced counffieis. issue has hardly received attention
in the empirical literature that primarily conceaates on the effect of advanced countries’

trade with developing countries.

The remainder of this chapter is structured a®¥asl Section 8.1 derives the econometric
model. Afterwards, Section 8.2 describes the esitimaapproach in more detail before
Section 8.3 explains the dataset used for analgsstion 8.4 presents and discusses the

econometric results. Section 8.5 concludes the mrapanalysis by discussing its limitations.

8.1 Econometric model

To quantify the impact of VIIT on the labour marketd, specifically, the relative demand for
low-skilled workers withinndustries, a translog cost function approach basethe work of
Berman et al. (1994) and Feenstra and Hanson (1998&b) is employed. The starting point
for deriving the econometric model is an arbitraggregated production function for each
industryi:

Y, = Y(LS, LS K, T) 3)
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where for each industry, Y denotes industry’s output which is produced withaage of

homogenous inputsL®andL® denote the amount of low-skilled labour and highkest

labour, respectivelyK,; represents the capital stock of industand T, is a time variable that

is included to allow the structure of productionviary over time. BasicallyT, can also be

interpreted as a technology parameter that captin@sges in technical efficiency.

It is assumed that there are two variable factbgsraduction, namely high-skilled and low-
skilled workers. The capital- and technology st@ck considered as a quasi-fixed input,
implying they are fixed in the short run, but maifed from their long-run equilibrium. It is
further assumed that the isoquants of the produdtinctions are convex and that firms seek
to maximise profits. Following, for each industryvariable unit cost function dual to (3)
exists:

CV, = CV(Y, W™ W™ K, T) (4)

where for each industry CV, reveals variable costV"°and W " represent the wage rates

for low-skilled and high-skilled workers, respeeétiy.

For an empirical implementation, an appropriatecfiumal form of the cost function in (4)
has to be specified. Following major preceding i&tside.g. Berman et al., 1994), the variable
cost function is approximated by a translog costcfion as originally suggested by Brown
and Christensen (1981). The translog function cardnsidered as a second-order Taylor's
approximation in logarithms to an arbitrary (twididferentiable) cost function with variable
and quasi-fixed input factors. Using this speciima is appealing from an empirical point of
view since it does not impogx anterestrictions on the production structure, e.ghwéspect

to homotheticity, homogeneity, and unitary elatigsi of substitution. The cost function takes

the following form:
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INCV. =a, +a,InY, +%aw(ln\(i)2 +a, InK, +%afKK (INK)?*+a,InW" +a, Inwe

1 LSy 2 1 LS HS 1 HS\ 2 1 HS LS
+§aLSLS(InVVi ) +§aLSHS|nVVi anVi +§aHSHS(InVVi ) +§aHSLSInVVi InVVi
+a,InY, INW" +a,,InY, InW™ +a, . InK, InW" +a,,.InK, INW™ +a,, InY, InK,

+a;T, +%aTTTiZ +an T InY, +an, T InK; + a5, TW + a5, TW™ (5)

wherea, s = a5 IS assumed for symmetry reasons. To be well behdlie translog cost

function must be homogenous of degree one in prifleis implies that, for a fixed level of
output, total cost must rise proportionally wheh m@ices increase proportionally. For this

condition to hold, the following restrictions areposed on the equation (5):

ais =1-a,s
Qusns T Apsis = Aigis T Aisps =0

aYLS + aYHS = aKLS + aKHS = aTLS + aTHS =0 (6)

In a next step, an industiis demand for low-skilled workers can be obtain&dcording to

Shephard’s lemma (1953), the partial derivativehef variable cost function with respect to
the price of a certain variable factor yields tream@nd equation for this factor. Due to the
logarithmic form of the variable cost function, fdifentiation delivers the share of this factor

in total variable costs. For low-skilled workerse wbtain the following factor share equation:

oInCV, oCV. W BSw*s
e A = —=WS? (7)
oINW' W' CV,  CV,

with WS- representing the cost share of low-skilled workerhe total wage bill of industry

I. This cost share can be interpreted as a compoggsure of the relative demand for less-
skilled workers, reflecting not only relative emyphoent but also relative factor prices
(Geishecker, 2004). Using this cost share as tbependent variable can account for the

observation that the decline in the relative denfandess-skilled workers in Germany might
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have been reflected either through declining nretatemployment or relative wages.
Differencing (5) with respect to the wage of lowlgkl workers yields:

S _ LS HS
WSL _aLS +aLSLS|nVVi _aLSlenVVi +aYLSIn(Yi) +aKLS|n(Ki)+aTLSTi

LS
=45 + aLSlen[Wj + aYLSIn(Yi) + Qyis ln(Ki) + aTLSTi (8)

with W°/W" denoting the relative wage rate of low-skilledddmigh-skilled workers in

industryi.

As already pointed out by Feenstra and Hanson @,92696b), including only factors
derived from the traditional cost function mighttrapture all determinants influencing an
industry’s demand for unskilled labour. Therefarethe empirical application of the above
model further variables are added to the wageshdire equation, namely an indicator for the
outsourcing activities of each industry and an gathr reflecting the pressure to upgrade
product quality:

LS

WS = 4, + 4, ln@’” + B In(%) + A, In(K,) + AT,

it

+ 55 In(OUTS) + B In(VIIT, ) + 5, D, +V, 9)

wheret refers to specific years. The variab@UTS reflects international outsourcing in
industryi and VIIT, is the share of trade in quality differentiated@drcts in total trade of
industryi. D, is a set of year dummies which accounts for seatlanges of single time

periods that are common to all industries and affiee demand for skills from one year to
another (e.g. common macroeconomic effects, straictthanges) but are not explicitly

modelled. Finally, the error term, accounts for unobserved factors that affect thraaohel

for skills within industries?®

° To fit the model better to the data, the variabtesasuring outsourcingQUTS) and trade in quality
differentiated productsyT,) also enter regression in logarithmic form.
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One empirical challenge is to proxy for SBTC dedaas T, in equation (9). As emphasised

in Section 3.2the mechanisms through which SBTC operates are leamgnd a clear
theoretical foundation for SBTC is missing. Forstineason, there is no commonly agreed-
upon method how to measure SBTC empirically. Inliteeature, several attempts have been
made. Some studies intended to estimate techri@adge directly, including a measure for
growth in total factor productivity in regressioad., Lawrence and Slaughter, 1993; Leamer,
1997). According to traditional growth theorieschaical change reflects the part of
productivity growth that cannot be explained by ¢inewth of inputs. From an econometrical
point of view, technical change is then the coedfit of the time trend in a neoclassical linear
homogenous production function of each industryweher, since the time trend is a residual
that captures several factors, it might also coénfibo other determinants which do not
necessarily reflect technical change (Heitger atredhi§ 2003). Beyond that, problems might
arise when adding this term to regression (9) sinisemost likely highly correlated with the
capital variable. Another way of capturing the iroipaf technological progress is to proxy its
influence by adding technology related indicatarghte estimated equation, i.e. explanatory
variables that are assumed to trigger technicahghauch as R&D intensity (e.g., Machin
and Van Reenen, 1998), the number of computereivice (e.g., Autor et al., 1998), or
physical capital (e.g., Berman et al., 1994; Acelmo2002).

The present study follows the latter approach bgiraylan appropriate technology-related
variable to the regression analysis to proxy tezdinchange. For this purpose, the capital

variable (K;) has been split up into two components, nameljdimgs and plantsR) and
equipment g ). Particularly the equipment variablg&,() that comprises machinery and other

assets (e.g. assets of an immaterial nature susbf@gare programs) is supposed to capture
the impact of technical change. The rationale lethirs approach is that economic theory has
attached great importance to the role of capitdakeahnical change, as mentionedSection

3.2 (see also Papaconstantinou et al., 1996). In feampital stock provides essential
information on the state of technology since mampovations are embodied in capital goods
such as machinery. In addition, the skill bias exfhinical change is supposed to be closely
linked to the mechanisation of the production psscaince unskilled workers can be
substituted more easily for machines and robotg rBmaining industry-specific impact of

technical change that is not absorbed by the eqnpmariable is captured by the industry

127



specific error termy, . In addition, the constant term and the set oktilmmmies capture

changes in technical efficiency that are commoraltoindustries. Replacing the capital

variable (K;) in regression (9) yields the following equation:

WS = 4, A e |2 4, 1n04) 2, 1B) 4, (E,

it

+ 55 In(OUTS) + B In(VIIT, ) + 5, D, +V, (10)

When estimating equation (10), endogeneity problemght arise since relative wage rates
(W"° /W ") might not necessarily be exogenous. In fact,esaand the relative demand for

unskilled labour might be determined simultanecusihich in turn implies biased

coefficients. Despite prevailing wage coordinationGerman manufacturing industries, this
problem cannot be ruled out (Geishecker, 2006).sTHallowing previous studies (e.qg.,

Berman et al.,, 1994; Geishecker, 2006) relative esagre omitted from regression. If we
assume that the relative price of low-skilled tgHskilled labour does not vary across
industries, the exclusion of relative wages fromression will only affect the constant term
(Berman et al., 1994). Alternatively, annual changethe wage levels faced by all industries

might be absorbed by the time dummies. Dropping¢htaive wage from (10) delivers:

WS = B, + B In(Y,) + B,In(R,) + B; In(E,)
+ B, In(OUTS) + 5 In(VIIT, ) + 55D, +V, (11)

8.2 Estimation procedure

To correctly estimate equation (11), an approprestemation technique has to be chosen. If
we impose the restriction that the coefficientsh&f exogenous variables are the same across
industries, data can be pooled and estimated wighQrdinary Least Square Estimation
method (pooled OLS), using time-series variatiormal as cross-section variation in the

data.
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However, one specific problem that frequently peggpanel data analysis is the presence of
unobserved time-invariant individual effects thatigim affect the reliability of OLS

estimation results. In the presence of unobserviedtts, the error ternv, in (11) can be
decomposed into two components: = a, +u,, where a represents an unobserved time-
constant industry-specific effect ang is the idiosyncratic or time-varying error repnetseg

unobserved factors that affect the skill structafremployment and that vary over time. In the

literature, the unobserved time-invariant charastiera, is also referred to as “unobserved

heterogeneity”, “unobserved effect”, or “fixed effé(e.g., Wooldridge, 2002; 2009). In our
specific case, it comprises all factors that afteet demand for skills within an industry that
do not change over time or are roughly constant avenger time period and that cannot be
observed or identified. Since it is unobserved,sitfelt through the disturbance term.
Examples for unobserved industry specific chareties in the underlying case might be
productivity differences or technology differendbat, for instance, cause some industries to
show a permanent higher demand for skills thanrsthe

If unobserved effects are present, the estimatioagoation (11) with pooled OLS might
deliver seriously misleading results. If the unalied effect is correlated with one or more
explanatory variables, estimation would suffer frdmterogeneity bias” or “omitted variable
bias” since relevant variables (reflecting industharacteristics) that affect the demand for
skills but cannot be observed or identified arelwded from regression. As a consequence,
observations are not independently distributed sactome and using pooled OLS estimation
would produce biased coefficients (e.g.; Green@220Vooldridge, 2002; 2009). But even if
the time-constant industry-specific effect is natrrelated with any of the explanatory
variables, estimation results are affected sincebserved effects most likely not only
influence an industry’s demand for skills in onealydut also in subsequent years. This

implies serial correlation in the error term, whiolturn produces distorted standard errors.

To test for the presence of unobservable effecthenunderlying model, Breusch-Pagan
Lagrangian Multiplier Test(LM) has been implemented (Breusch and Pagan,)198®

general idea of this test is to find out whethesr¢his a significant difference & across

units. The null hypothesis of the LM test states the variance of the individual-specific (i.e.
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industry-specific) componerd, of the composite error term is zero, and hencetktese is no
significant difference ofy, across unit8® The test procedure is as follows: with the resislua

from a pooled OLS regression (in our case on egudtil)), a LM test statistic is calculated
(see Greene, 2002). Under the null hypothesis,tésisstatistic is distributed as chi-squared
with one degree of freedom. If the test statisticeeds a certain critical value for chi-squared
with one degree of freedom, the null hypothesigejscted, and hence a classical regression
model with a single constant term is not approprfat the data. When applying the LM test
to the above model (11), the null hypothesis haoktoejected at a 1% significance level. This
implies the existence of unobserved heterogeneitlthe need to control for unobservable
effects when estimating (11).The test statistic for this as well as the upcagrdiagnostic

tests is reported in Annex 11.

In order to account for time-constant unobservéeces, two types of estimation approaches
are usually employed: Fixed Effect Estimation (BE) Random Effect Estimation (RE). The
choice between both models is dependent on thelation between the unobserved industry-
specific effect and the explanatory variables. Hére is a correlation between the time-
invariant industry-specific effect and any timeyiag explanatory variable, a FE model
would be appropriate to prevent omitted variablasbsince it allows for the correlation
between both by washing out the time-invariant @ffinrough transforming the above
mentioned model by differentiation. In specificetinobserved effect is eliminated from
regression by subtracting (for each indusjrthe value of each variable in peribéfom its
average value over time. In the literature, thensformation is also referred to ase-
demeaningWooldridge, 2002; 2009). After the transformatioss been carried out, pooled
OLS regression can be conducted using the time-aleedk variables. It is particularly
noteworthy that fixed effects estimation only extdowithin-group variation over time to
estimate regression coefficients. In other wortlg, impact of an independent variable is
identified through intra-industry changes usingyathle information contained in time-series.

* Thereby it is assumed that the individual spedcifinstant term is considered to be randomly disteith across
cross-sectional units.

" The LM-test has been implemented in STATA in thkofving way: First, equation (11) has been estadat
with Random Effects estimation, using tkieeg command and the optiae. After that, the commanxittestO
had been implemented to conduct the LM-test. Siheep-value was much smaller than 1%, it was caledu
that there is a significant difference across itdes and that the null hypothesis can be rejected.
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Information on the variation across industries & nsed since it might reflect omitted
variable bias. Therefore, the fixed effect estim&also called theithin estimator.

If the time-invariant industry-specific effect isotn correlated with any time-varying

explanatory variable, RE estimation should be &oplin RE-model, the unobserved effect
is assumed to be a stochastic or random variabteighsimilar to the idiosyncratic errar, ,

independently and identically distributed (i.i.dlp contrast to FE, the RE estimation
technique does not eliminate the unobserved effeate correlation with the regressors is not
a problem. However, as mentioned above, there nliglgubstantial serial correlation in the
error term generating biased standard errors. phiblem can be tackled by applying
Generalized Least Squares Estimation (GLS) or, monemonly, Feasible Generalized Least
Square Estimation (FGLS). Both methods correctstial correlation in the error term by
transforming the underlying econometric model (middé&) in our case). However, since a

transformation requires information on the variasoenponents, i.e. the variance af and
the idiosyncratic errou, , which is usually not available, the disturbaneeiances have to be

estimated in a first step before the econometridehas transformed and estimated in a

second step. Hence, FGLS is usually applied (Gre25G2).

If there is no correlation between the unobseniete-tonstant effect and one or more
exogenous variables, the RE estimator deliversistamt estimates as does the FE estimator.
However, compared to FE, the RE estimator is ndt oonsistent but also efficient since it
uses the information from cross-section and tinrteesevariation (the FE estimator uses only
information on time-series). Very often, howevée aissumption of no systematic correlation
between the unobserved individual (or industry-gm@ccharacteristics and any of the
explanatory variables is not fulfilled. In the peas model, for example, more productive

firms or industries might be more prone to outsmgc
To choose between the FE and the RE model whemadsig (11), and implicitly to test

whether there is a correlation between the unobsetime-constant industry specific effect

and the explanatory variables, a robust Hausmanstegjested by Wooldridge (2002) was
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conducted® The null hypothesis of the test is that the preférestimation model is the
random-effect model since it is efficient compatedfixed effect (as it uses information
within as well as across industries), given thabrsrare not correlated with the regressors.
The Hausman test proceeds in two steps. In thé diep, the empirical model under
consideration has to be estimated separately wihafd RE regression. After that, the
estimated coefficients of both methods are compeatidd each other. If there is a significant
difference between the coefficients, the assumptiomo correlation between the unobserved
effect and the explanatory variables is most likedy fulfilled and the FE method is preferred
to RE since it delivers unbiased and consistemtnagts. Applying this test to the wage bill
share equation (11), the robust Hausman test ewhal FE-Model seems to be more
appropriate than RE, indicating a correlation betwéhe time-invariant industry-specific
effect and some explanatory variablésHence, (11) should be estimated using the FE

estimation technique.

An alternative to FE-estimation that allows cortngl for the time-invariant industry-specific
heterogeneity included in the error term by elinimg it from regression is using First
Differences (FD). Both methods differ with respdot the transformation employed to
eliminate the unobserved individual specific effebt contrast to the time-demeaning
procedure of FE regression, FD regression diffegenthe unobserved effect away by
subtracting for each industiythe value of each explanatory variable in onegaefrom its
succeeding value. Similar to FE estimation, FD-rodthffectively estimates the relationship
between changes of variables. Consequently, weotairaw any conclusion regarding the
relationship between different levels. Accordingiooldridge (2002), FD-estimation is more
efficient and therefore preferred to FE-estimation the presence of high positive

autocorrelation, as is the case in this sefting.

*% In contrast to the standard Hausman test, thestolmrsion allows for the case that the RE estimiatmot
fully efficient (Cameron and Trivedi, 2009).

% The robust Hausman test was implemented in STAJiAgithe user-written commamtbverid

®0 16 determine the correlation of the residuals, pddDLS regression on (11) was conducted and thegueds
were stored. Afterwards, residuals were regressetheir lagged values. The regression results siggaigh
positive serial correlation with a coefficient filne lagged residuals of 0.90.
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Finally, equation (11) is estimated as a panel magplying first difference estimation, i.e.
estimating a first-differenced equation with OLSIiff@encing (11) yields the following

model:
AWS® = B, + BAIn(Y,) + B,AIN(R,) + B,AIN(E,)
+ B,AINOUTS) + BAINMIIT, ) + B,D, +¢, (12)

whereA denotes the change frari tot and &, = Au, .

It should be noted that the constant term of thgiral model (11) is actually eliminated from
regression when taking first differences. Howeveltowing previous studies in this field of

research (e.g., Berman et al. 1994; Strauss-Kab@3)2and econometric textbooks (e.g.,
Wooldridge, 2002; 2009), a constant teif) is included in the first difference equation.

Additionally, the year dummies included in regressido not enter the equation in first
differenced form. Instead, single time period dumsnior the years between 1997 and 2004
are included (see Wooldridge, 2002; 2089).

Although FD estimation controls for unobserved efe it might still deliver misleading
results if other assumptions of standard OLS-esttmaare violated. One central assumption
in standard OLS-estimations is that the error tesmassumed to be independent and
identically distributed (i.i.d.) over time perio@nd across cross-sectional units. Hence, in
order to derive unbiased and efficient estimategeral diagnostic tests have been conducted
to find out whether this central assumption thdtregjuently violated when estimating panel
data models is fulfilled in the present case. Smadly, it has been tested for serial

correlation, heteroscedasticity, and contemporasmeotrelation among the error terms.

When error terms exhibit serial correlation, theidaals in one period are correlated with the
residuals of the previous period (e.g. Auer, 20&&xial correlation causes biased standard
errors. Although the FD-estimator used to estineggation (12) relies on the assumption that

the first differences of the error terms are shbriaincorrelated, serial correlation is not

®1 However, although time dummies have been includeegression at the beginning, they have finakeb
dropped since none of them turned out to be dtatist significant.
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necessarily wiped out with taking first differencd® test for serial correlation, the test
procedure suggested by Wooldridge (2002) has bepled. The underlying assumption of

this test is that wherg, are not serially correlated, then Ca¥|,As, ,) = — 0.5% The

hypothesis of no serial correlation cannot be tepbc

The i.i.d. assumption of the error term is alsolated when errors are heteroscedastic, i.e.
when the error terms do not have the same variaowss units (e.g. Auer, 2007). An initial
inspection of the data after FD-regression on egudfl2) revealed that the residuals tend to
vary more for smaller industries. This indicates #ssumption of homoscedasticity is likely
to be violated due to differing sizes of industriesplying distorted standard errors. Applying
a Breusch-Pagan/Cook-Weisberg test (Pindyck andnial, 1998) confirms the existence
of heteroscedasticity. In general, this statistieat tests the null hypothesis that the variances
of the errors are all equal against the alternatiypothesis that error variances are a
multiplicative function of one or more variablessting whether the scedasticity function of
the errors is dependent on one or more regresson®del (12) yields the following insights:
testing the joint (simultaneous) hypothesis leawishe rejection of the null hypothesis of
homoscedasticity at a 1% significance level. Whesiing for each regressor separately, the
variables mainly responsible for heteroscedasticdyld be identified. In specific, the null

hypothesis had been rejected for the capital virighIn(P,)) at a 5% and the output
variable(AIn(Y, ) ) at a 1% significance level, thus confirming thiial presumption that the

variance of the errors tends to depend on the indaize®®

A third problem when estimating panel data ariseemindividual observations across panels
are not independent of one another, i.e. errorcanelated across units. This phenomenon,
also referred to as “spatial dependence”, “crosticagal dependence”, or “contemporaneous
correlation” is caused by the presence of unobseo@mmon factors such as exogenous
shocks that affect all industries. Since theseofactire unobserved, their impact is felt

through the disturbance term. If there is no catreh between the unobserved common

%2 The test has been performed in STATA using theroantxtserial (Drukker, 2003).

% The test has been implemented in STATA using tietgstimation commanestat hettesafter FD-regression
on equation (12). Additionally, the optiontesthad been implemented. This option performs multipits that
test each component separately and then all compotegether.
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factors and the regressors included, estimationldvgield consistent, though not efficient,
estimators and biased standard errors (Baltagb)200

To test whether the residuals are correlated a@otses in the present paper’s panel data, a
Pesaran CD (cross-sectional dependence) test atimull hypothesis of no cross-sectional
correlation between the residuals was implemerfeeddran, 2004). The CD test is supposed
to have good small sample properties and hencessappealing for the present data set. The
general idea behind this diagnostic test is toutate a CD test statistic that contains
information on the correlation coefficient of thistdrbances. Under the null hypothesis, the
test statistic is asymptotically normally distribdtfor a sufficiently large panel. The null
hypothesis is rejected if the test statistic exseeaertain critical value. When applying this
test to the data, however, the null hypothesisadcook be rejected at a 5% significance level,

indicating that cross-sectional dependence doese®sh to be a problem in this cont&xt.

To sum up, preliminary tests have detected theepaesof heteroscedasticity, whereas serial
correlation and contemporaneous correlation do seém to be a problem. Since
heteroscedasticity implies biased standard ernodsless efficient estimates, equation (12) is
estimated using FGLS estimation to obtain hetertsstirity-consistent standard err6ts.
FGLS estimation was conducted as follows: firsgression was run on (12). Second, the
residuals from this regression were stored. Theedteesiduals were then used to estimate a
regression model for the error variance and toiprdle individual error variance. Third, a
linear regression on (12) has once again been rpeetb using the information on the
individual error variance to weight the data.

When estimating (12), we expect the following sidgons the variables’ coefficient: the
coefficient of the variable denoting the industrgi®duction valueY;) is expected to have a
positive sign, assuming that the demand for lovllezki(i.e. manual) workers and hence their
share in the total wage bill rises with an increimseutput (Geishecker, 2004). Since capital,

in general, is supposed to be more complementaryhifgh-skilled (i.e. non-production)

® The test was implemented in STATA using the padistedion commandtcsdand the optiorpesaranafter
regression on (12).

%5 Estimation has been performed with tkg command in STATA. To prevent any misspecificatithgrobust
option has been added to the command line (Canardi rivedi, 2009).
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workers than for low-skilled (i.e. production) werk (see Section 3.2), the coefficient of

capital stock should have a negative sign.

However, we might yield a more differentiated pretwn the role of capital in affecting the

skill structure of employment when measuring cagiéparately as plant$() and equipment
(E;) since the impact of both types of capital migiffted (Berman et al., 1994). Whereas an
increase in equipments() (i.e. machines and the like) tends to adverséBcaproduction

workers by replacing them, the impact of the cartdton of new buildings is less clear and,
in addition, not elaborated theoretically. Intugy, additional plants and buildings might
affect the relative demand for production workegatevely when appearing in the form of
office and administration centres or R&D departraeand positively in the form of

production factories.

The sign of the coefficient for variablOUTS that measures international outsourcing is

ambiguous from a theoretical point of view as exy®ad in Section 4.2. When predicting the
sign of the outsourcing variable, another diffigudirises from the fact that the study draws
upon data provided by the Federal German Statishffice to measure outsourcing. These
data suffer from one shortcoming: they do not dgtish between outsourcing activities of
German firms in emerging markets and in other adedrtountries. However, with respect to
the effect of outsourcing stages of the productmmadvanced partner countries on the skill
structure of employment which might be motivateddgtors other than differences in factor
costs such as economy of scale effects, synerdgaaming effects (see Section 4.1), we have

very little prior knowledge.

Finally, an expansion of VIIT is perceived to redutie share of the production worker’'s

wage bill in the total wage bill, implying a negeticoefficient for theVIIT, variable. To

check for potential differences regarding the thstional impact of quality competition with
industrial advanced and newly industrialising coest German VIIT with both kinds of

trading partners is considered separately in argepegression.
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Last but not least, to account for the possibifitgt the independent variables’ impact on the
skill structure of employment might not be instar@aus, one-period lags of all variables
have been included in a third regression. Partiuia the case of VIIT, two- and three-
period lags have been introduced in regressionhat kkeginning to consider that the
reallocation within firms due to increased quatibpmpetition takes some time. Since none of
them has been statistically significant they haserbdropped from the regression.

8.3 Data

The econometric estimation is based on two-digdusiry level data for 20 out of 22
manufacturing industries (15-36) of unified Germday which data are available. Data are
classified according to the WZ 2003. The industaeslisted in Annex 2. Two out of the 22
industries were excluded from analysis, namely tblgacco and the coke and refined
petroleum product industry, since both industriesehbeen detected as outlier industries

exhibiting particularly high/low growth rates of Nl share in total trad®

The analysis draws upon different sources. Dueata testrictions and systematic changes in
the industry classification, econometric analysiséastricted to the period between 1995 and
2004, which yields a maximum number of 200 obsémat In line with the empirical
analysis in Chapter 6 and 7, the data refer tdediGermany since there are no separate data
available for western and eastern Germany for ithe period under consideration. In this
regard it should be pointed out that alternativelgta for the period between 1991 and 2000
could have been used. The main reason for not aigpdss time period is that the effects of
German reunification on the economy might havecaéi@ data, particularly in the earlier
years of the 1990s. Accordingly, the results mighimisleading.

Wages and employment. Data on industry payments and employment have Ieen
from the German Federal Statistical Office (Fadesér Reihe 4.1.1) where they are grouped
into data for production and non-production work@mse Section 7.2). Thereby, production

workers (non-production workers) are supposed toprse low-skilled workers (high-skilled

® Quitlier industries have been identified in STAT#ing the commandxtremeswhich lists the extremely high
and extremely low values of a variable.
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workers). The dependent variable that measuregdoh industry production workers’ cost
share in the total wage bill is obtained by divglwage payments by the sum of wage and

salary payments in the respective industry:

(LLS *WLS)_
it
(LLS ,\—WLS)it + (LHS ,\—WHS)it

WSS =

(13)

where WS® represents production workers’ cost share in ttal tvage bill, (L"> *W"®),,

the wage payments (of low-skilled workers), gid® *W ™). represents the salary payment

(of high-skilled workers) in industryin yeart.

Production.  Annual data on industries’ value of production egsed in year 2000 prices
have been taken from the German Federal Statisiiffade (Fachserie 18, Reihe 1.4, own

calculations).

Capital Stock. Annual averages of net capital stock measured @ 2600 prices are also
provided by the German Federal Statistical OffiEachserie 18, Reihe 1.4). Capital stock
data can be obtained as an aggregate or sepafgtely buildings and plants and (ii) as
equipment that comprises machinery and other agsetsimmaterial assets such as software

programs).

Outsourcing.  To measure German outsourcing activities, the strdws upon the input-
output tables of the German Federal Statisticalc®ffFachserie 18, Reihe 2). The input-
output tables are part of the national account dathprovide annual information on the inter-
industry relation of German two-digit sectors ameagh other and with the rest of the world.
Theseinput-outputtables record for each specific industthe amount of goods and services
that are obtained from other sectors and that aeel as intermediate inputs in indusisy
production. In other words, they offer informatiabout theinputsin one sector being the
outputsin another sector. The value of intermediate ispsitrecorded in current prices and is
provided separately for domestically produced antparted intermediate inputs. One

drawback of the data is, however, that it is nagide to distinguish imported intermediate
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inputs by the countries from which they were impdrtThus, the outsourcing activities of
German firms in industrialised countries cannoseparated from those in emerging markets.
Data on imported intermediate inputs are adjustegetar 2000 prices using the price index

for imported manufacturing goods (Fachserie 17h&8&i1).

It should be pointed out that relying on the impmntent of intermediate consumption allows
for the distinction between the two-way trade abdarcts and the international division of
production. To measure international outsourcifgg present study relies upon major
preceding studies (e.g., Feenstra and Hanson, 12966&b, and 1999). Usually, a narrow and
a broad definition of outsourcing are distinguishBdth concepts mainly differ with respect
to the presumption whether an industry’s outsogyeictivity is only captured by its import of

intermediate goods from the same industry abroaddw definition) or whether imported

intermediate inputs from all industries abroad $thdwe considered (broad definition).

In studies where the narrow measure of outsouiisinged (e.g., Feenstra and Hanson, 1999),
outsourcing should predominantly be understoochasrésult of a company’s make-or-buy
decisions. In particular, an appropriate measureut$ourcing should reflect the idea that
foreign sourcing offers a possibility for domediiens to increase efficiency by transferring
some activities involved in the making of a prodatroad. Feenstra and Hanson (1999)
argued that in the automobile industry, for ins@grnite import of components or assembly
from abroad can be considered as outsourcing firme may otherwise have produced these
inputs internally. Instead, the import of steel tbe production of automobiles would not
capture very well the idea of outsourcing since dbeestic automobile industry would not
have performed steel production by itself anywaythis case, there is rather a replacement of
domestic by foreign suppliers which reflects mareinational competition in “final” goods
than outsourcing activities. Nevertheless, the dhroancept of outsourcing where the total
sum of intermediate inputs from abroad is consiienethe calculation of the outsourcing
measure is very often employed in the literaturg.(€ampa and Goldberg, 1997; Geishecker
and Gorg, 2008).

In the present study, however, the narrow concagptileen applied since the potential impact

of competition in “final” goods on domestic produee(and, hence, wages and/or
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employment) is supposed to be captured by the VéiiTable. The index used to construct the
narrow measure builds upon the index suggesteddangdtra and Hanson (1999) and its
modifications by Geishecker and Goérg (2008). Speadlfy, the index is calculated as the
value of an industry’s imported goods from the same industry abroac ahare of the
domestic industry’s production value:
OuUT™™" = IMP., (14)
it

where for each time period IMP,, represents imported intermediate inputs from tprei

industryi* andY, denotes the production value of domestic industry

Trade flows. Data on trade flows are taken from tB@emexiDatabase (EUROSTAT),
where annual data are provided on a disaggregaigtt-aigit level (Combined
Nomenclature). For a detailed description of théada is referred to Section 6.1. The

methodology adapted to calculate the shar¥I6F, in industryi’s total trade is described in

Chapter 5

8.4 Results and discussion

The results of the FD-regression are presentedablel17 (regressions (a)-(d)). The output
variable ) has the expected positive sign, but only its idi@ie impact is statistically
significant. The effect of capital in the form diildings or plantsK¥) on the relative demand
for production workers is ambiguous. Whereas tretamt impact is positive, the delayed
impact is negative. However, in most regressionghee the immediate nor the lagged
variables are statistically significant. When meaduas equipmengj, capital always has a
negative coefficient and its immediate impact ististically significant in nearly all

regressions. In contrast, the lagged impact ism&agistically significant.
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Table 17: Regression results

Dependent VariableAWS™®
Range: 15%? Range: 25%?

(a) (b) (c) (d) (e) ® (9) (h)
Aln(Y), 6.016" 5.973" 5.098" 4.904” 5.793" 5.741" 5.249” 4.991"
Aln(Y),, 1.567 1.351 1.369 1.551
AIn(P), 2.902 3.342 7.285 9.221** 3.906 5.638 10.32  9.382
AIn(P),, -1.915 -2.513 -1.740 -1.494
AIn(E), -4.387 -3.740 - 4.466 -5.045 -5.387 -5.564 -5.93% -5.395
AIn(E), , -1.896 -1.822 -1.541 -2.071
Aln(OUT), -0.068 -0.065 -0.122 -0.186 -0.059 -0.048  .166" -0.145
AIn(OUT), -0.231 -0.193 -0.266 -0.203
Aln(VIT) -1.579 -1.611 -1.087 - 0.677
Aln(VIT)A -0.745 0.280
Aln(VIT)pdvaneed -1.856" -1.707 - 1.057 -0.879
Aln(VIIT)Agvanced 0.009 0.010
Aln(V1IT) Newyindus 0.335 -0.094 0.115 6.103
Aln(VIIT)NSindus 0.019 0.007
Cons -0.574 -0.564" -0.495" -0.488" -0.578" -0.551" -0.459° - 0.4817
N 180 180 160 160 180 180 160 160
R2-Adj. 0.239 0.227 0.202 0.221 0.217 0.213 0.247 0.23[L
VIIT contribution 4% 4.7% 4.1% 4.3% 2.3% 2.2% 0% 9%.

Source: Author’s calculations. Notes:p*< 0.1, ** p < 0.05, ** p < 0.01. All standard errors are robust to hetexdakticity. Dependent
variable is the annual change in production workgmare in total wage bill. The time period undéservation runs from 1995 to 2004. The
industry subscripts have been dropped in order to reduce complexifyafige between export and import unit values ueedidtinguish
between VIIT and HIT is +/- 15%. 2 Range betwegpaet and import unit values is +/- 25%.
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Although the coefficient of the outsourcing varelblas a negative sign in all regressions, its
impact on production workers’ share in the wagé ibilvery small and mostly statistically
insignificant. As aforementioned, we should be icaugt when interpreting the coefficient of
the outsourcing variable as the variable does netely capture German outsourcing
activities in less-developed countries since thdadalso include German trade in

intermediates with other advanced countries.

The coefficient for VIIT has the expected negatugn and is statistically significant for all
regressions when the immediate impact is considdited confirms the assumption that trade
in quality differentiated products and hence thespure to upgrade product quality plays
some role in determining the fortune of manual veoskn Germany. When the effect of VIIT
on the relative demand for skills is analysed wehpect to different partner countries in a
second regression, the estimated coefficient ol With industrialised countries is negative
and statistically significant when the instant irojpes considered. In contrast, the sign of the
coefficient for German VIIT with newly emerging nkats is ambiguous. In addition, the

coefficient is very small and always insignificant.

This result implies that even though a range cf-tksveloped countries has started to produce
more complex and sophisticated goods, the qualgy tproduce is still too low to exhibit
substantial competitive pressure on German firngpakently, the negative impact of VIIT
on the relative demand for production workers nmyagiems from trade with other advanced
countries. The result is also interesting in tlghtliof the fact that the increase of German
VIIT with advanced countries has been much lowantwith newly emerging markets during
the time period under consideration. Whereas theesbf VIIT with industrial countries only
rose from 43.80% in 1995 to 47.34% in 2004, theldravith newly emerging markets
increased from 18.72% to 27.70% (Table 18). In thgard, it should be once again noted
that although international trade with emergingrecoies has increased nearly constantly
during the last years, its contribution to ovetedide is still relatively small compared to the
share of German trade with other advanced counffigsthe sample of 25 emerging market
economies included in the study, German trade wathly industrialising countries made up
around 19% in 1995 and grew to around 25% in 2004.
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Table 18: Share of trade types in German manufactung trade in % (1995 and 2004)

1995 2004
Trading partner OWT TWT HIT VIT| OWT TWT HIT  VIT
All countries 46.93 53.07 1409 3898 4434 5566321 42.38
Advanced countries 3955 6045 16.65 43,80 36.77 .2363 1589 47.34
newy Industralisng | 7808 2192 320 1872 6647 3353 583 2770

Source:.ComextDatabase; own calculations. Note: OWT = one-wagéfiater-industry trade; TWT = two-way
trade/intra-industry trade; HIIT = horizontal intirdustry trade; VIIT = vertical intra-industry tta. Note:
Range between export and import unit values usestmguish between VIIT and HIT is +/- 15%.

In order to check the robustness of the resultdicpéarly with respect to the range between
export and import unit values used to distinguistween HIIT and VIIT, regressions have
been performed with an alternative range of +/-2%%e results are also reported in Table 17
(regressions (e)-(h)). With respect to the statgtsignificance and magnitude of the variables
included in regression, the results do not changekedly. Particularly the impact on
production workers’ share in the wage bill exertgdtrade in different qualities remains

statistically significant. However, it has slightlgcreased with respect to its size.

Considering the fact that FD regression estimales relationship between changes of
variables, the coefficient of VIIT which takes omaximum value of -0.0186 in Regression
(b) can be interpreted as follows: in industrieserehthe share of VIIT increased by one
percent between two years, an average declineeafdst share of manual workers in the total
wage bill of 0.0186 percentage points could be ok Finally, information on the slope
coefficient of VIIT can also be used to evaluate tagnitude of VIIT’s impact on the overall
decline of the share of production workers’ wagk ihi manufacturing industries between
1995 and 2004. Multiplying the estimated parami&teWIIT with the average annual growth
rate of VIIT and dividing it by the average anntete of change in production workers’ cost
share delivers a maximum contribution of VIIT teetdecline in production workers’ cost
share of 4.7%.

Thus, it can be concluded that trade in differemtligies appears to be of relatively small

economic importance in determining the overall iheclin the demand for production

workers. The decrease in the wage bill share aflyotion workers that is not explained by
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changes in VIIT can at least partly be ascribethéomechanisation of the production process
which, in turn, is closely linked to technical clgan

One reason for the low impact of VIIT on the skiitucture of employment might be ascribed
to the fact that the process of restructuring witGerman manufacturing industries attributed
to the repositioning on quality-intensive productest likely already started before 1995. In
fact, Germany’s reputation as a high-quality praautas been recognised and scientifically
verified for several decades (e.g., Fontagné etl@P7). Given that the impact of quality
competition on skill demand depends on the quakityment of the market in which a country
is positioned, it should be more severe for a laahyy than for a high-quality producer.
Germany'’s top quality position prior to 1995 migiplain why the distributional impact of

an expansion in VIIT has been relatively small esw 1995 and 2004.

8.5 Limitations of econometric analysis

The empirical analysis carried out in the precedingpter has shed some light on the linkage
between trade, quality competition, and skill uplgng in German manufacturing between
1995 and 2004. On the one hand, the study hasdilivered further insights on the trade-
skill demand relationship in industrial countri€3n the other hand, the results raise new

guestions and provide a basis for further research.

First, conducting empirical analysis for earlielasg (i.e. the 1970s and 1980s in particular)
might deliver further insights on the linkage betwequality competition in international
trade and skill demand. Bertschek (1995), for imsta found a positive significant effect of
import competition on product and process innovetidor 1,270 selected West German
manufacturing firms between 1984 and 1988. Theeefibrwould be of interest whether the
impact of VIIT on the skill structure of employmettitfered for the 1970s and/or the 1980s.
Unfortunately, the investigation of this issue &arlier time periods is restricted due to data

availability.

Second, assuming that the coefficients for VIIT ,am@énce, its impact on the skKill

composition of employment is equal across indusisebviously suggestive. Instead, effects
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are likely to differ between industries since sandustries are more exposed to international
guality competition than others (see Chapter 6)i@isly, the same argument is valid for the
impact of technical change and outsourcing. Bottofa vary across industries with respect
to their intensity (see Section 3.2 and 4.1), andmost likely, does their role in affecting skill
demand. In order to account for these difference®mpirical analysis, an industry-by-
industry approach would be useful to gather addaitionsights on the relative importance of
each of these factors in determining intra-induskyll structure. Unfortunately, data for
certain variables (e.g., for wages and employmara)either not available at all or cannot be

obtained consistently at a more disaggregated.level

Third, the assumption that VIIT and SBTC are indejsnt of each other is quite restrictive.
In fact, both are most likely interrelated phenomémat stimulate each otH¥rKatsoulacos
(1986) provided one possible explanation how these forces might interact with each
other. He conceived SBTC as appearing either irfdlma of product innovation or process
innovation. Both product and process innovatiors am turn, closely related to product
quality: On the one hand, many high-quality produate at the same time high-technology
products (e.g. a Mercedes-Benz car) or might bdywed using advanced technologies (e. g.
first-rate win&®). On the other hand, the pressure to upgrade ptagplality fosters product
and process innovations and therefore technicalgeheHowever, it has to be pointed out that
product quality does not always have to be asstiatith technological innovations so
strongly. High-quality porcelain, for example, igither a high-tech product nor does its
production require high-tech machines, but ratHellesl manual work. Nevertheless, the
insight that the difference between quality upgngdand technological innovations is not

clear-cut clearly represents another obstaclerfgrical analysis.

The fourth and last issue relates to data on wagdsemployment. Data used for analysis
have been obtained from the German Federal Stati€diffice where skill level is tracked by
the broad type of task carried out by the workdea@y, the distinction between production-

and non-production workers is a relatively crudpragimation to the differentiation between

" The general interrelation between internationatiér and technical change had already been discirssed
Section 3.2.1.
% For example, in wine production, temperature ragoih might be conducted using high technology.
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low-skilled and high-skilled labour. Using otherta@aources to verify the influence of trade
and technical change on within-industry shifts migleliver further insights. The linked
Employer-employee data set of the German Federapldyment Agency (LIAB), for

instance, which combines information from Germanplelyment statistics and the IAB
establishment panel, provides data on educatiam@hment and vocational training. This
data set also allows an investigation of the detens of employment structure within a
plant. The German Socio-Economic Panel (GSOEP) agmt data on earnings by
occupational status. Compared to the data provigettie German Federal Statistical Office,
however, both the LIAB and GSOEP deliver more leditinformation on industry

employment.
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9. Conclusions

The declining demand for low-skilled workers in @any and in many other industrial
countries has long been recognised. Yet, the detrate the forces responsible for this
development is complicated and remains unresolVeads thesis shed further light on the
linkage between international trade, the rapid adgaof technology and the demand for
skills. Specifically, it illuminated to what extemjuality competition and Germany’s
subsequent specialisation in high-quality nichewvehdavoured skill upgrading in the
manufacturing sector. This last chapter briefly mwarises the main findings in Section 9.1
and delivers an outlook on the relationship betwiegte openness, technical change and skill
demand in Section 9.2. Finally, it provides someomemendations for public policy in
Section 9.3.

9.1 Summary

Chapter 2 has shown that the reduced relative dérfmnow-skilled workers in the 1980s
was noticeable in the disproportionally growing mapdoyment rate of this skill group;
however, since the mid-1990s, this declining demaad also reflected through rising wage
inequality. Chapters 3 andatdldressed the extent to which this developmenbeaattributed

to the deepening of trade integration and technicagress. The excursus in the existing
literature has portrayed the different channelsough which trade might affect the
requirement for skills. The literature review hasoadescribed the various attempts made to
separate trade from technical change. Existingiesuthve generally attributed distributional
changes to SBTC rather than to international trdde present study has directed special
focus toward tracing the linkage between VIIT (iteade in qualities) and skill demand to
provide an alternative explanation to technicalngfea The effects that this type of trade has

on skill composition have received little attentioom the literature thus far.
In order to examine the relevance of VIIT to Gernfaneign trade and to quantify this trade’s

impact on the labour market, Chapter 5 introduced discussed several ways to measure

VIIT. Then, Chapter 6 chose one appropriate metlogyoto assess data from German
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manufacturing trade. From the investigation of ¢rdldws in Chapter 6, two main insights
emerged.

First, trade patterns underwent a perpetual chgngincess during recent decades and the
exchange of varieties differing with respect to lguancreased significantly. Nowadays,
quality plays a substantial role not only in tragetween Germany and newly emerging
markets, but also in trade between Germany andnaddacountries. The latter insight is
especially interesting, as trade across advancedtices has, for a long time, been perceived
to be horizontal by nature and therefore benefioiaévery country and subject involved. The
incidence of substantial VIIT between advancedit@gbartners and its potential impact on
the labour market has been neglected in the erapiliterature thus far, as the literature

exclusively focuses on advanced countries’ tradbk mewly industrialising markets.

Second, when competing with other countries, somen@n industries were more successful
than others in creating a comparative advantageugfir high-quality standards, diversified
product ranges and customisation. The pressur@doade product quality was found to be
stronger in traditional labour-intensive industyissch as apparel or leather, where companies
were confronted with considerable losses in highliu market shares. Low innovation
capacity has made these sectors particularly valherto international competition. In
contrast, skill-intensive industries have expanithed quality leadership in a range of sectors,
such as machinery or motor vehicles. This resypsts the predictions of earlier literature

in so far as adjustment pressure tends to be neweresin traditional labour-intensive sectors.

In contrast to earlier literature, however, the spré investigation revealed that some
supposedly non-competitive import competing sectoranaged to resist international
competition. The dynamic development of the Gerrnettile industry delivered a striking
example of how comparative advantage may shiftdigdgrom one activity to the next and
how companies may succeed in asserting themselveésnes of increased international
rivalry by specialising in first-rate quality prods. The textile industry also demonstrates
how its specialisation in high-quality niches maylgnd in hand with other forces that may
affect the skill structure of employment within ardustry. Along with product innovation,

technical upgrading of production equipment andriiecation of production stages abroad
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turned out to be important strategic activities fmsuring corporate survival and for
strengthening companies’ positions in internatiomarkets. In this regard, there is ample
scope left for further research. In order to dismowhether dynamics differ between
industries, future studies could conduct analysestbher manufacturing sectors. Describing

detailed trends for all German manufacturing sectaas beyond the scope of this work.

Chapters 7 and 8 were dedicated to determiningntpact of VIIT on the labour market. The
decomposition analysis i@hapter 7 unveiled that the shift toward skilleddar in German
manufacturing can be explained predominantly byhwitndustry variations. Along with
SBTC and international outsourcing, VIIT has became more potential determinant. This
finding set the stage for the econometric studgiapter 8which deconstructed the sources
of within-industry changes of the wage bill sharlis chapter’s analysis revealed that VIIT
contributed to the labour market outcome of lowls#i workers between 1995 and 2004.
However, the magnitude has been relatively smadlize, with trade in qualities accounting
for approximately 5% of the overall decline in puation workers’ cost share during that
time. In contrast, more weight can be attributedechnical change. Thus, this chapter’s
analysis generally confirms the conclusions drawnthe existing literature. However, the
novel insight derived from this analysis is thadde between advanced countries might
influence the demand for skills. The present ressliggest that the negative impact of
vertical intra-industry trade on the production lems’ wage bill share can be ascribed
entirely to German quality competition with otheslvanced countries. The exchange of
different qualities with newly emerging markets, turn, has not increased human capital

intensity within industries.

Quantifying the effect of trade or technical chamgethe labour market continues to be a
challenge for empirical analysis, given the congabshortcomings, a lack of appropriate
data and the complexity of the mechanisms comigllrade and technical change. Even
today, the channels operating through trade artthteal change are elusive to observation,
and whatever evidence that studies gather is,si eggestive. Once more, emphasis should
be placed on the fact that this thesis has onlynexed the manufacturing sector, so low-
skilled jobs lost in this sector might be creatadother sectors of the economy, first and

foremost in the service sector. How far internaiotrade might affect employment and
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remuneration in the service sector is the subjécarnmther branch of research. Like the
literature on manufacturing trade, the literatiefated to trade in services has concluded that
the effect of this type of trade on the demand léss-skilled labour is modest (e.g., for

Germany, see Scholler, 2007).

9.2 Outlook

Global competition poses great challenges to Gereméerprises. Considering the substantial
spread of trade integration and the underlying dyoa of trade patterns associated with such
integration, it is reasonable to assume that tlesgure to be innovative and to upgrade
product quality will intensify even more in the disé. Through product innovation, firms will
introduce new products into the market, and outtgbeoducts will disappear. This
adjustment process involves the creation of news jabhd the destruction of old ones,
respectively. It inevitably entails firm closure daimnvoluntary job displacements, which
comprise a particularly challenging task. New jafesy not match the old ones with respect to

skill or to location.

The need for persistent innovation is supposedutthér enhance firms’ requirement for
skills. Inversely, the labour market for less-gfieél employees and for those without any
gualification is expected to shrink. Indeed, a nemdf authors have forecasted a continuation
of losses of low-skilled industrial jobs (e.g., Reerg, 2003a; Jager and Kohl, 2009).
Nonetheless, this mainstream perspective has beeeasingly questioned. More and more
authors are arguing that declining employment opdties for low-skilled workers in the
manufacturing sector will (at least partly) be camgated through the creation of jobs for this
skill group in other sectors of the economy, esgibcthe service sector. The creation of low-
skilled-intensive jobs in the health care sectog.(egeriatric nurses or social workers), hotel
and catering services or commercial cleaning isroftighlighted in this regard (e.g., Hirsch-
Kreinsen et al., 2010; Kalina and Weinkopf, 2005).

Still other recent empirical studies indicate ttte¢g number of low-skilled industrial jobs in

Germany will continue to be economically relevaatg(, Hirsch-Kreinsen, 2011; Zeller,

2005). Using data from the German Microcensus, dHHisreinsen et al. (2010) revealed a
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continuous decrease in the share of low-skilled jmbthe manufacturing sector during the
1990s, yet the demand for this type of work haeddrout to be surprisingly stable between
2000 and 2007. They ascribed several factors ®davelopment. First and foremost, they
argued that firms’ opportunities to outsource ocadynproduction jobs to low-wage countries
or to rationalise jobs through automated productwaocesses have become much more
limited in the past few years due to organisatiptedhnical or economical constraints. In
addition, Hirsch-Kreinsen et al. (2010) emphasifed the mechanisation of production has
not only removed but also created low-skilled j¢esg., ordinary controlling or monitoring
tasks). For the production of food and beveragdsher and plastics or metal products, for
instance, manufacturers continue to employ an @reportional amount of low-skilled
workers for operating machines, packing or perfagniother assembly work (Hirsch-
Kreinsen, 2011).

Yet, this bright employment outlook for unskilledorkers is overshadowed by another
notable development. As Chapter 2 illustrated, thgquirements for jobs traditionally

considered unskilled-labour-intensive have char(gegl Dauser and Deisler, 2009; Jaehrling
and Weinkopf, 2006; Zeller, 2002). These changeshsa observed with respect to sector-
specific competences (e.g. technical understanidingertain types of machinery or product
knowledge), but also with respect to general coempeds. Regarding the latter, growing

attention has been devoted to the role of transkerskills.

Zeller (2005) analysed changes in the job requiremef low-qualified employees and
identified a movement from routine manual skillghwiow complexity toward non-routine
cognitive and interpersonal skills. She highligiies growing importance of key competences,
such as one’s ability to integrate into a team, ©fflexibility and one’s ability to adapt to
changes in product ranges or production processgs (h the case of an urgent order), which
allow the employee to work more autonomously andldss dependent on instructions.
Furthermore, workers performing low-skilled jobg amcreasingly expected to think and act
in entrepreneurial terms. Many employers ask therake co-responsibility for their firm’s
operations in order to apply means of productidactively, to ensure quality or to maintain
occupational safety. Such workers are also expectdtelp optimise production processes

and be capable of identifying and reporting techainilaws, disturbances and interruptions. In
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other words, workers in low-skill positions areneasingly asked to look beyond the edge of
the plate and to understand internal processesa(sedéager and Kohl, 2009).

The finding of this trend is supported by the oliaBon that companies face difficulties
attracting low-qualified employees for low-skillediork, despite the relatively high
unemployment rate of this skill group (DIHK, 2008joreover, low-skilled jobs are often
performed by workers who are formally qualifiece(j.have completed vocational education)
and are thus usually overqualified for the tasley thndertake (Hirsch-Kreinsen et al., 2010).
In times of economic downswings and higher unemmpleyt rates, the labour market
situation is likely to permit the recruitment ofrfeally qualified employees for low-paid
occupations. However, it is questionable whethanmanies will be able to pursue this
strategy in the future. Demographic trends, suchthas transition of the baby-boomer
generation from work to retirement, are predictetktid to a significant decline in the size of
the German workforce (e.g., Bonin et al., 2007;ik@bski and Quinke, 2010; Paqué, 2012).
Due to emerging labour supply shortages, it wilcdmae more difficult for employers to

attract formally qualified applicants for simple skactivities.

9.3 Implications for economic policy

In light of the aforementioned global trends on ¢me hand and the German labour market
developments on the other hand, some implicationed¢onomic policy can be drawn. In the
early years of research on trade and the demansdkitts, the focus of the discussion was
directed toward the question of whether industcalintries should resort to protectionist
measures to narrow the rising wage gap and/or tlucee the disproportionately high
unemployment rates of low-skilled workers. Consiugithe costs and benefits of trade policy
tools, such as tariffs or limits on imports, howewbere has been a consensus that closing
domestic markets will lead to much higher costssfaeiety than exposing domestic firms to
international competition (OECD, 2009b). These astay involve higher expenses for
households and firms, limited availability of pratisiand services, less efficient firms, fewer
jobs and outdated technology. Moreover, Germangngs to those countries in the world
that are most engaged in international trade, steption would not be a solution, anyway.

Official statistics show that in times of financialisis, export-oriented German companies
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profit significantly from worldwide demand, espdbjafrom newly emerging markets
(Statistisches Bundesamt, 2011). Apart from thsgusion, there is overwhelming evidence
that low-skilled workers compete not only with fige labour but also with better and

cheaper capital equipment.

Since global trends cannot be stopped or unravedleonomic policy should aim at reaping
the gains of a changing global market while miningsthe costs associated with it, such as
job loss. Over the past 15 years, the German gowarh has made several attempts to
improve the employment prospects of workers in Geryrwith lower qualifications. A series
of institutional reforms to liberalise the labouarket has made the German labour market
more flexible and has increased its capacity todbbw-skilled workers. This liberalisation
has been reflected in the easing of dismissal gtiote changing legislation for temporary
employment, abolition of collective agreements afdnges in unemployment benefits,
among other reforms (Eichhorst and Marx, 2009; BagQ12).

To meet the rising demand for skills and to couttiershortages emerging from demographic
trends and the baby-boomers’ exit from the laboarket, the acquisition of new skills
should be the preeminent objective of an econonalicy that is designed to help workers
with lower qualifications to find work. In this ragd, lack of education is often seen as the
root of the problem of unemployment. Thus, it isncoeon to view secondary education and
vocational training as indispensable to increasimgemployment opportunities for this skill
group. In view of demographic changes and an agéiegnan society, this is a reasonable
claim. However, apart from the fact that it is aiffit to involve all low-qualified individuals

in skill upgrading measures (either because theynata cope with the performance
requirements or they are not motivated enoughg,wi@w might be too narrow, as it considers
only one side of the coin. As mentioned, globailsaand technical change have not removed
the need for low-skilled work, which might requaesecondary education but not necessarily
the completion of vocational training. Studies peedhat firms will search explicitly for

lower-qualified workers in the future (e.g., Zell2005).

Given that a rising number of tasks within firmslsaracterised by a mixture of routine jobs

and activities that require additional skills, lawalified workers should be equipped with
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competences that enable them to cope with changés iprofiles of rudimentary jobs. Firms
could offer specific on-the-job trainings or adegué&aining programmes to qualify their
untrained and low-skilled workers for new demandsl & integrate them into modern
working processes. To raise workers’ productivitiye training should aim to improve

practical skills, such as how to use new equipn@&CD, 2005).

In practice, the implementation of persistent etionaand training programs for unskilled
workers is relatively limited at the time this papeas written (e.g., Dauser and Deisler,
2009). Drawing upon a survey of 321 enterprisesysean and Deisler (2009) identified
several obstacles that prevent companies from girayi continuous vocational training.
According to the survey, programs for upgradindlskire considered to cause disturbances
in internal processes. For example, when managess ralease workers from their posts for
some time, they must find ways to compensate orgmtelosses in production. Furthermore,
employers generally maintain that the learning iptoa of their workers is restricted due to
either learning difficulties or a lack of motivatioDauser and Deisler (2009) noted another
impediment to the implementation of education amathing programs when they found that
some employers complained of the lack of appropmagional training programs offered, for
instance, by employment agencies. Last but not,leastrained investments in continuing
vocational training programs might be ascribednaricial considerations, as highlighted in a
study initiated by the Educational Ministers’ Camfiece (KMK) and the Federal Ministry of
Education and Research (BMBF) (KMK/BMBF, 2008).

The participation of low-skilled workers in conting vocational training programs up to now
tends to be limited, as well. The study by the Kidikd the BMBF brought to light that only
9% of low-skilled workers, that is, workers withowtompleted vocational training,

participated in skill upgrading courses and tragsinn 2007. With a ratio of 40%, the
participation of high-qualified workers, or workessth a degree from a university or from a
university of applied sciences, has been four timgher (KMK/BMBF, 2008). Apart from

the lack of interest, difficulties in accessingirirag programs and the lack of appropriate

programs for low-skilled workers might explain taefisparities (Jager and Kohl, 2009).
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All in all, there is scope left to strengthen tmeplementation and participation of future
vocational training programs. Reinberg (2003b) wsed the structure of formally non-

qualified workers (i.e., workers without completedcational training) on the basis of the
German Microcensus and conjectured that only 13%hese workers do not have a school
leaving certificate. In contrast, 7% are in possesef a degree from a university, 13% have a
degree from a university of applied sciences amdrémaining 67% completed secondary
modern school. Hence, there exists some found#&pidarther train this group of the labour

force.
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Annex

Annex 1: Countries included in empirical analysis

Industrialised countries: Newly industrialising cauntries:

Netherlands Russia

France Poland

Belgium Czech Republic

Luxemburg Hungary

UK Romania

Austria Lithuania

Italy Estonia

Norway Latvia

Switzerland Slovenia

Sweden Slovakia

Spain Bulgaria

USA Ukraine

Denmark Turkey

Finland Brazil

Canada Mexico

Australia China

Ireland Thailand

Portugal India

Greece South Korea

Japan Indonesia
Taiwan
Singapore
Hong Kong
Egypt
South Africa

20 countries 25 countries

Source: author’s illustration.
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Annex 2: Industries included in empirical analysis

Code (WZ 2003) Industry
15 Food products and beverages
17 Textiles
18 Wearing apparel, fur
19 Leather products and footwear
20 Wood and products of wood (furniture not incldide
21 Pulp, paper and paper products
22 Printing and publishing
24 Chemicals and chemical products
25 Rubber and plastics products
26 Non-metallic mineral products
27 Basic metals
28 Fabricated metal products
29 Machinery and equipment n.e.c.
30 Office and computing machinery
31 Electrical machinery n.e.c.
32 Radio, TV and communication equipment
33 Medical, precision instruments
34 Motor vehicles
35 Other transport equipment
36 Furniture, manufacturing n.e.c.

Source: Statistisches Bundesamt; author’s illusinatNotes: n.e.c .= not elsewhere classified.
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Annex 3: German trade pattern with advanced countrés in 1993 (continued)
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Source:ComextDatabase; author’s calculations. Note: Trade volisnealculated as the sum of German
exports and imports for each partner country. Digdins: SW = Sweden, DK = Denmark, PT = Portugéal, F
= Finland, NOR = Norway, GR = Greece, IE = Irela@d, = Canada, AU = Australia.

Annex 4: German trade pattern with advanced countrés in 2007 (continued)
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exports and imports for each partner country.
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Annex 5: German trade pattern with newly industrialising countries in 1993
(continued)
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Source:ComextDatabase; author’s calculations. Note: Trade velisncalculated as the sum of German
exports and imports for each partner country. Digdins: RUS = Russia, TW = Taiwan, HK = Hong Kong,
TH = Thailand, ZA = South Africa, ID = Indonesia ¥ = Mexico.

Annex 6: German trade pattern with newly industrialising countries in 1993
(continued)
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UA = Ukraine, BUL = Bulgaria, LT = Lithuania, LV Eatvia, EST = Estonia.
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Annex 7: German trade pattern with newly industrialising countries in 2007
(continued)
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Source:ComextDatabase; author’s calculations. Note: Trade velusncalculated as the sum of German
exports and imports for each partner country.

Annex 8: German trade pattern with newly industrialising countries in 2007
(continued)
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Annex 9: Quality structure in German vertical intra-industry trade by partner country
(1993 and 2007) (continued)

1993 2007
Partner Country [VIIThigh | VIITlow S{’/err:t?j VIIThigh | VIITlow C://err:t?oe
Norway 6533 | 34.67 1.95 3957 6048 1.66
Sweden 52.86 | 47.14 1.39 4339  56.61 1.38
8 | Denmark 50.19 | 49.81 1.49 44.49 55501 1.34
£ | Finland 53.75 | 46.25 1.60 2996  70.04 1.27
E Canada 71.51| 28.49 1.76 26.95  73.05 1.44
% Australia 80.46 | 19.54 1.83 42.84  57.12 1.47
S |Ireland 4362 | 56.38 1.95 28.13  71.87 1.15
Portugal 68.92 | 31.08 1.94 57.95  42.05 1.69
Greece 47.97 | 52.03 1.62 47.45  52.55 1.31
Russia 71.99 | 28.01 4.20 62.92  37.08 2.68
Romania 68.17 | 31.83 6.25 62.56  37.44 1.75
Lithuania 81.91 | 18.09 3.73 58.5]  41.49 1.95
Estonia 84.51 | 15.49 3.72 53.33  46.6] 1.75
Latvia 88.76 | 11.24 4.48 36.73  63.27 1.86
é Slovakia 80.82 | 19.18 4.23 5242  47.58 1.40
S |Bulgaria 78.63 | 21.37 4.84 7363  26.37 2.13
§ Ukraine 83.77 | 16.23 6.23 91.28 8.72 4.19
2 | Mexico 61.07 | 38.93 2.27 61.53  38.47 1.49
% Thailand 71.20 | 28.80 2.79 82.07  17.93 6.47
2 |India 63.00 | 37.00 3.49 70.88  29.12 3.35
f% South Korea 85.02|  14.98 4.64 80.93  19.07 2.62
< |Indonesia 62.67 37.33 8.16 59.52 40.48 5.12
Taiwan 81.23 | 18.77 3.78 86.28  13.72 5.44
Hong Kong 66.76 | 33.24|  28.26 8859  11.41 8.46
Egypt 7416 | 25.84 1.89 64.26 3574 4.04
South Africa 7330 | 26.70 2.67 4217  57.83 1.60

Source:ComextDatabase; author’s calculations. Note: The forntmlealculate the share of high- and low-
quality VIIT as well as the average unit valueadtas already been presented in Table 8.
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Annex 10: Average unit value ratio of German vertial intra-industry trade by sub-industry (1993 and 2007)

1993 2007
Newl Newl
Industry All countries Advanged Industriaﬁsing All countries Advanged Industrial%sing
countries . countries .
countries countries
Food products, beverages 1.17 1.15 1.71 1.14 1.12 35 1
Textiles 1.45 1.37 2.14 1.49 1.30 2.13
Wearing apparel, fur 1.70 1.63 2.16 1.26 1.08 1.94
Leather products, footwear 1.59 1.37 2.56 1.35 1.27 1.67
Wood, products of Wood 1.41 1.28 2.99 1.38 1.26 717
Pulp, paper 1.32 1.30 2.07 1.26 1.24 1.34
Printing, publishing 1.36 1.34 1.78 1.56 1.58 1.49
Chemicals 2.24 2.21 3.14 2.82 2.78 3.43
Rubber, plastics 1.47 1.34 2.96 1.38 1.21 1.90
Mineral products 2.03 1.94 3.31 1.9 1.56 3.07
Basic metals 1.30 1.24 241 1.53 1.52 1.56
Fabricated metals 1.78 1.48 3.99 1.62 1.32 2.29
Machinery and equipment 1.92 1.63 5.12 2.03 1.57 31 3.
Office and computing 1.27 1.18 3.94 1.43 1.13 2.55
Electrical machinery 1.52 1.38 2.41 1.75 1.55 2.09
Radio-, TV-, communication 2.21 2.12 3.03 2.84 1.50 5.18
Precision instruments 3.42 1.72 33.96 2.19 1.58 249
Motor vehicles 1.50 1.45 3.12 1.33 1.37 1.21
Other transport equipment 1.32 1.27 2.04 1.36 1.31 2.39
Furniture, n.e.c. 1.89 1.31 5.17 1.75 1.44 2.46

SourceComextDatabase; author’s calculations. Notes: The fornwiealculate the average unit value ratio hasdlydeen presented in Table 8.
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Annex 11: Test statistics

Breusch-Pagan LM Test

chi2(1) = 870.47

Probi2 &0.000

Hausman Test

chi2(13) = 67.867

Prob > chi2 = 0.0(

DO

Wooldridge Test of Autocorrelation
after taking first differences

F(1,21)= 1.570

Prob > F = 0.224

Pesaran CD

CD test stat. = 1.935

Prob > F = 0.053

Breusch-Pagan/Cook-Weisberg Test

Heteroscedasticity:
Aln(P),

Aln(E),

Aln(Y),
AlIn(OUTY),
AIn(VIIT),
Simultaneous

of

chi2(1) = 4.02
chi2(1) = 1.90
chi2(1) = 44.25
chi2(1) = 3.15
chi2(1) = 0.01
chi2(5) = 55.87

Prob > chi2 = 0.045
Prob > chi2 =0.168
Prob > chi2 = 0.000
Prob > chi2 = 0.076
Prob > chi2 = 0.937

Prob > chi2 = 0.00

0

Source: author’s calculation. Note: The industryssuiptsi have been dropped in order to reduce complexity.
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Annex 12: Summary statistics

Variable Nr. Obs. Mean St. dev. Min. Max.
AWS 180 -.4905 .8587 -3.9237 2.7187
Aln(Y), 180 .0217 .0673 -.1499 3946
AIn(Y),, 160 .0196 .0701 -.1499 .3946
Aln(P), 180 -.0196 .0257 -.0699 1651
Aln(P),, 180 -.0188 .0256 -.0699 1651
AlIn(E), 180 -.0143 .0371 -.1061 1725
Aln(E),, 180 -.0139 .0361 -.1095 1725
Aln(OUT), 180 .0147 3257 -1.601 1.5307
AIn(OUT),, 160 .0140 3431 -1.601 1.5307
VIIT variables with Range: 15%

Aln(VIIT)AL 180 .0126 .0633 -.1666 .2688
AlnVIIT)AL 180 .0124 .0657 -.1666 .2688
Aln(VIIT )Advanced 180 .0129 .0673 -.1592 2861
Aln(VIIT ) Advanced 180 .0123 .0701 -.1592 2861
Aln(VIIT)Newvindus 180 0419 1393 -4116 5731
Aln(VIIT)Newyinds 180 .0483 .1488 -.5954 5731
VIIT variables with Range: 25%

Aln(VIIT) 180 0122 .0964 -.4385 5975
Aln(VIT) S 180 .0156 .1036 -.4385 5975
Aln(VIIT) e 180 0126 .1040 -.4559 6507
Aln(VIIT) e 180 .0159 1128 -.4559 6507
Aln(VIIT) e 180 .0368 1481 -.4441 6158
Aln(VIIT)wmee 180 0424 .1569 -.6406 .6158

Source: author’s calculation. Note: The industrigssuiptsi have been dropped in order to reduce complexity.
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Annex 13: Correlation matrix

VIIT variables with Range: 15%

AWSLS AIn(Y), AInY)., AIn(P), AIn(P)_, AINE), AIN(E), AINOUT), AInOUT), | AInVIT)M AInVIT)A"  AlnvIT) A"
AWS™® 1.00
Aln(Y), 0.342 1.00
AIn(Y),, 0.234 0.341 1.00
Aln(P), -0.108 -0.082 0.074 1.00
Aln(P),, -0.029 -0.002 -0.046 0.718 1.00
Aln(E), -0.228 -0.062 0.164 0.746 0.459 1.00
AIn(E),, -0.229 -0.057 -0.012 0.685 0.747 0.773 1.00
AlIn(OUT), 0.004 0.232 -0.038 0.084 0.012 0.073 0.047 1.00
Aln(OUT),_, -0.053 -0.258 0.236 0.147 0.047 0.098 0.097 -0.101 1.00
VIIT variables with Range: 15%
An(VIIT)M -0.120 -0.088 -0.035 -0.051 -0.115 0.095 -0.034 18.0 -0.158 1.00
Aln(VIIT)At -0.056 0.077 -0.105 -0.099 -0.077 0.009 0.059 .04 0.031 -0.149 1.00
Aln(VIIT)Advanced -0.151 -0.076 -0.035 -0.011 -0.109 0.127 -0.007 49.0 -0.161 0.934 -0.138 1.00
AINVIIT)Agvanced -0.069 0.075 -0.105 -0.089 -0.044 -0.013 0.084 .0 0.064 -0.186 0.946 -0.192
Aln(VIIT)Newindus 0.031 -0.017 0.062 -0.080 0.017 -0.054 -0.057 -D.11 -0.044 0.381 -0.084 0.084
Aln(VIIT)Ngndus 0.124 0.122 0.021 -0.028 -0.041 0.041 -0.034 -0.010 -0.088 0.005 0.395 0.069
VIIT variables with Range: 25%
Aln(VIT) -0.048 -0.020 -0.098 -0.028 -0.025 -0.035 0.027 009. -0.061 0.477 0.003 0.467
Aln(VIT)A" 0.079 -0.006 -0.053 -0.043 -0.050 0.026 -0.028 4D0.0 0.009 -0.007 0.492 -0.004
Aln(VIIT ) dvanced -0.065 -0.021 -0.103 -0.009 -0.002 -0.019 0.057 1D.0 -0.058 0.431 0.027 0.482
AINVIIT)Agvanced 0.065 -0.005 -0.056 -0.044 -0.039 -0.001 -0.026 070. 0.023 -0.040 0.438 -0.038
Aln(VIIT) fewivindus 0.007 -0.009 0.072 -0.057 -0.041 -0.049 0.091 ®.16 -0.017 0.309 -0.076 0.116
AIn(VIT) NS indus 0.157 0.107 0.020 -0.000 -0.005 0.084 0.007 0.029 0.069 0.058 0.403 0.079

Source: author’s calculation. Note: The industrgssuiptsi have been dropped in order to reduce complexity.
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Correlation

matrix - Continued

VIIT variables with Range: 15%

VIIT variables with Range: 25%

AInVIT)AY™  AlnVIT) WS Aln(VIT) S | AIn(VIT)M  AInVIT)AS  AIn(VIT)AY AInVIT)AY | AlnQVIIT) oS Aln(VIT) NS e
AWSLS
Aln(Y),
Aln(Y),,
Aln(P),
AIn(P),_,
AIn(E),
AIn(E),
AlIn(OUT),
AIn(OUT),
VIIT variables with Range: 15%
Aln(VIT) A
AlIn(VIT)A
Aln(VIIT)Advanced
Aln(VIIT)fqvanced 1.00
Aln(VIIT)Newindus -0.052 1.00
Aln(VIIT)NSindus 0.129 -0.196 1.00
VIIT variables with Range: 25%
Aln(VIT)M -0.057 0.148 0.187 1.00
Aln(VIT)A 0.499 -0.025 0.103 -0.365 1.00
Aln(VIIT)Advanced -0.025 -0.002 0.189 0.974 -0.348 1.00
Aln(VIIT)fqvanced 0.497 -0.032 -0.037 -0.409 0.978 -0.397 1.00
AlIn(VIIT ) Newyindus -0.134 0.729 0.019 0.259 -0.066 0.068 -0.066 1.00
AIn(VIIT)Neivindus 0.225 -0.073 0.778 0.172 0.233 0.213 0.061 -0.169 001

Source: author’s calculation. Note: The industrgssuiptsi have been dropped in order to reduce complexity.
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