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ABSTRACT

Besides material offshoring, economists have started to analyze the impact of service off-
shoring on domestic employment. Services are of particular interest since their significance
has grown not only in terms of quantity, but also of qualitative understanding. One decade
ago, most services were considered non-tradable, but the appearance of new information
and communication technologies has contributed to overcoming geographical distance. The
introduction of the paper aims at giving an appropriate definition of service offshoring also
taking into account the different motives behind offshoring. The theoretical part gives a brief

literature overview of the predicted effects of offshoring on domestic employment.

The empirical part first compares import data of computing and information as well as other
business services and states that service offshoring is more relevant in Germany than in
most other countries. Secondly, German service offshoring intensities are calculated on a
sectoral basis using input-output data. This measurement represents the proportion of im-
ported service inputs used in home production. Germany’s average service offshoring inten-
sity more than doubled from 1991 to 2002. Besides this, indications for a possible negative

correlation between German service offshoring and manufacturing employment are given.

Thirdly, the impact of service offshoring on German domestic manufacturing employment is
estimated at a sectoral level. The author refers to the labor demand specification of Hamer-
mesh using sectoral wages, output and other input prices as exogenous variables. The esti-
mation results indicate that service offshoring was negatively related to manufacturing em-

ployment in Germany between 1991 and 2000.
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1. Introduction
1.1 Definition of Service Offshoring

Growing globalization processes, especially in the 1990s, have coincided with low economic
growth rates and high unemployment in Germany for some years now. Globalization in the
economic sense understands the transnational movement of production factors, commodities
and services which is reflected in a higher integration of international goods, money and
capital markets (Reining, 2003). Trade and investment flows, in particular, have increased
which often leads — on static consideration — to a one-sided conclusion, i.e. that growing
globalization causes negative labor market effects. This could also explain the enlarged pes-

simistic attitude in Germany, which therefore demands academic clarification.

Globalization processes have an impact on domestic labor markets via three main channels.
Firstly, integrated product markets augment the international commodity and service trade
which influences the home labor market. Secondly, domestic labor markets can also be af-
fected by economic integration via FDI and the fragmentation of production. Both channels
have an indirect effect on national labor markets, whereas the third channel focuses on the
direct labor market integration via migration (Landesmann, 2000). As regards globalization-
induced labor market effects, economists are often first interested in quantitative labor mar-
ket effects, i.e. the level of home employment, before moving to qualitative aspects such as

income or employment distribution.

Recently, the new phenomenon of service offshoring which was first debated in the Anglo-
Saxon countries seems to have spread to Germany. The discussion has become more rele-
vant due to the geographical and cultural proximity of the new Central and Eastern European
Countries (CEEC) that have joined the EU. Services are of a particular interest since their
significance has grown not only in terms of quantity, but also of qualitative understanding.
One decade ago, most services were considered non-tradable, but the appearance of new
Information and Communication Technologies (ICT) has contributed to overcoming geo-

graphical distance.

Offshoring is used as a general term to describe all kinds of entrepreneurial activities taking
place in a country other than the domestic one in order to support a company’s business.
Often, terms such as outsourcing, international outsourcing, offshoring or offshore outsourc-
ing’ refer to the same phenomenon but, strictly speaking, do not mean the same. Therefore,
a clear definition of offshoring is required, beginning with a distinction between outsourcing
and offshoring. Outsourcing asks for the “source” of production, i.e. if the input is produced

within an internal source (self-production or subsidiary) or an external source (independent

! Fragmentation and even foreign direct investment (FDI) is also used.
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supplier/subcontracting) wherever the geographical position might be. Offshoring on the
other hand asks for the “shore” or the country of production, i.e. if the input is produced at
home or abroad regardless of the source. Figure 1 shows the 4 possible combinations of
both criteria: (a) internal production in the home country (captive home production), (b) ex-
ternal production in the home country (onshore outsourcing), (c) internal production abroad
(captive offshoring or FDI) and (d) external production abroad (offshore outsourcing or inter-
national outsourcing). Offshoring comprises both, internal and external production in a for-

eign country (c and d).

While the above classification refers to offshoring in general, the following paragraph aims to
give an appropriate definition of service offshoring. Service trade has been fostered by global
drivers that have appeared simultaneously. On the one hand, developments in ICT need to
be highlighted, sometimes designated as the digital-electronic revolution. For a long time,
services, unlike commodities, were considered intangible and invisible and thus not storable
or transferable.! Hence, direct contact between the producer and consumer of a service was
required (uno-actu-principle). According to the uno-actu-principle either the consumer of a
service had to seek the producer out (e.g. retail, wholesale, tourism sector) or vice versa
(e.g. transport sector, waste disposal). Recent developments in ICT have succeeded in un-
coupling information from its physical memory, rendering the transfer of huge amounts of
data possible within a few seconds (‘disembodied services’). Thus, the generality of the uno-
actu-principle has been called into question. On the other hand, the process towards the lib-

eralization of international service trade has accelerated this process.

Service offshoring in the broader sense comprises each kind of foreign service activity of a
multinational company (MNC) in order to support its domestic production. The motives be-
hind an offshoring decision can be market-oriented, cost-oriented or procurement-oriented
which will be defined in the following chapter. Service offshoring is rather expected to have
the potential for harming employment when formerly home produced services are transferred
for cost reasons. Therefore, the following definition of service offshoring in the narrower
sense focuses on cost-oriented motives:

“Service offshoring designates the provision of service inputs from a foreign supplier that are produced
abroad mainly for cost reasons and re-imported to the home country. Here, the foreign procurement
either happens externally, via an independent supplier (offshore outsourcing), or internally within the
multinational company (FDI).”

! This distinction between services and commodities should not be understood in a strict sense. Some
services have features of commodities and are tangible (e.g. the printed report of a management con-
sultant) or visible (e.g. theatre). Beyond this, most commodities depend on service inputs in their pro-
duction and vice versa.
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1.2 Motives Behind an Offshoring Decision and Expected Employment Effects

This chapter examines the diverse motives for MNCs behind an offshoring decision and their
expected employment effects. Here the impact on employment depends on the relationship
between offshoring and exports. Before disembodied services appeared, a local presence
abroad (FDI) was required to serve foreign markets. Since the alternative export strategy did
not exist, service offshoring decisions were expected to have at least a neutral or even posi-
tive domestic employment effect. The tradability of disembodied services, however, made
negative employment effects possible within the formerly inviolable service sector. Therefore,

traditional material offshoring motives count for services, too.!

Firstly, traditional motives can be market-oriented in order to build up, maintain or increase
the company’s market share abroad (Trabold et al., 2001), especially in the presence of
stagnating domestic demand like in Germany. This integrates aftersales activities (customer
service, sales and distribution, marketing, etc.) as well. Markets with huge growth potential
such as China or India thus represent attractive offshore destinations. Market-oriented mo-
tives affect domestic employment in a threefold manner depending on their relationship to
exports. Export-substituting offshoring is expected to replace formerly home produced goods,
thereby laying off labor at home. Export-accompanying offshoring decisions are presumed to
have a neutral domestic employment effect. Export-boosting offshoring is anticipated to
stimulate home production and increase home employment. The overall employment effect
of market-oriented motives is assumed to be generally positive in the short- and medium-
term (Roling, 1999).

Whereas previous studies mainly outlined market-oriented motives as the principal drivers
behind an offshoring decision, more recent studies show a trend towards cost-oriented mo-
tives. Market proximity as an instrument to foster exports becomes less relevant with ICT
(BeyfulR and Eggert, 2000). In most cases, MNCs apply the “mixed calculation” strategy relo-
cating labor-intensive parts of their value chain and maintaining (human) capital-intensive
parts at home. Since services are generally more labor-intensive, they contain high offshor-
ing potential. Cost-oriented motives aim at exploiting lower (production) costs abroad, such
as lower prices and other related advantages in the host country. One can distinguish be-
tween production-oriented (lower wages, non-wage labor costs, construction and transport
costs, land prices), location-oriented (subsidies, tax incentives, less environmental require-

ments, less regulations or more liberal redundancy protection) and scale-effect oriented (at

! See Gregory Mankiw (2004): “We're very used to goods being produced abroad and being shipped
here on ships or planes. What we are not used to is services being produced abroad and being sent
here over the Internet or telephone wires. But does it matter from an economic standpoint whether
values of items produced abroad come on planes and ships or over fiber-optic cables? Well, no, the
economics is basically the same." (Andrews, 2004; taken from: Bhagwati et al., 2004)
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the company level and at the operational level) cost motives. When labor is transferred in
order to cut costs, the effect on home employment is expected to be negative. However, this
“job export” can only be considered to be avoidable, if an alternative domestic solution exists.
Adversaries therefore argue that offshoring helps MNCs to safeguard more productive jobs
at home by relocating less productive jobs abroad. This study is mainly interested in cost-
oriented motives, as negative home employment effects are most probable within this cate-
gory (Roling, 1999; Trabold et al., 2001).

Thirdly, the procurement of inputs which are rare or unavailable in the home country (e.g.
raw materials, preliminary products) represents another traditional offshoring motive. More
recent motives in this category are the provision of human-capital, know-how and technology
from abroad. To guarantee a regular and secure provision of such inputs the form of FDI is
often preferred. Marin (2004) found a high average qualification and R&D intensity of Ger-
man affiliates in the CEEC indicating a human capital scarcity in Germany. The procurement
of foreign services is one option to counteract the decreasing demographic trend and with it
the talent shortage in many developed countries. Jungnickel and Keller (2003) showed that
the relevance of strategic asset-seeking for German companies in the industry sector has
grown, especially where transaction costs are low. In that case companies are located at the
most competitive sites where they can benefit from knowledge, technology or spillover ef-
fects. The liberalization of the service sector, combined with the developments in ICT, has
significantly lowered the transaction costs of service trade which facilitates the offshoring de-
cision. Since the procurement of inputs makes domestic production possible, it is not ex-
pected to affect home employment negatively, but even positively, according to some au-
thors (e.g. Roling, 1999).

The theoretical side of the paper wants to evaluate the expected effects of (service) offshor-
ing on home employment. Following this, the empirical part examines the development and
relevance of German service offshoring within a worldwide comparison. Furthermore, indica-
tions for a possible negative correlation between German service offshoring and manufactur-
ing employment are given. Thirdly, the impact of service offshoring on German domestic
manufacturing employment is estimated at a sectoral level, referring to a theoretical model of
Hamermesh (1993).
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2. Literature Overview
2.1 Theoretical Insights

The following chapter evaluates how offshoring has already been modeled in existing theo-
ries. There are three main caveats using traditional trade models to predict employment ef-
fects of offshoring. Firstly, trade models focus on the international trade of goods but do not
integrate the possibility of FDI, whereas the latter induces preceding capital flows to the des-
tination country. In our context, the difference between internal and external trade should
actually not matter, since both put the focus on re-importing to the country of origin. Thus,
trade models capture both forms at least in an indirect manner. Secondly, traditional theories
center trade in final commodities, whereas service offshoring is interested in intermediate
service inputs. In an economic sense, service and commodity trade can be treated equally.
The distinction between intermediate and final inputs, however, could be important. And
thirdly, neoclassical models presume full employment and perfect labor mobility* between the
sectors. Even in the short-run there is no unemployment, as offshoring affects labor markets
solely through wage adjustments. However, assuming labor market rigidities, layoffs are
possible in the short-run. Thus, trade models are suitable for making predictions about the

losers and winners of the trade process.

Ricardo’s international trade model (1817) predicts that countries specialize in the production
and export of one good according to their comparative cost advantages while importing the
other good. A better endowment of a country with production technologies leads to higher
factor and labor productivities in the technologically favored sector and thus to a comparative
advantage. International trade is advantageous for both countries due to an improvement in
the terms-of-trade. Because of the international labor immobility restriction disadvantaged
labor in the import-competing sector cannot benefit from higher wages abroad. Under the
additional assumptions of a temporarily imperfect labor mobility and labor market rigidities
there might be released labor in the technologically disadvantaged sector in the short-term.
In the long-term, as labor from the disadvantaged sector switches to the export sector, there
is no unemployment and wages remain the same in both sectors (Henneberger et al., 2000;
Eckel, 2000; Krugman and Obstfeld, 2006).

Besides labor the Heckscher-Ohlin-Samuelson-Model (Heckscher 1919, Ohlin 1931,
Samuelson 1948) allows for production factor capital which can be interpreted as human
capital. Comparative advantage is the crucial factor which — contrary to the Ricardian model
— is solely determined by differences in the relative factor endowment. Again, international

trade is advantageous for both countries. Increasing demand from abroad results in higher

! perfect labor mobility of at least one factor in the import-competing sector.
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product prices, a stronger demand for the abundant factor and a higher relative factor price.
Therefore, a country augments the production and exports of the good which uses the abun-
dant factor more intensely (e.g. capital-intensive goods). On the other hand, the more expen-
sive good (e.g. labor-intensive goods) can be imported at a lower price improving the terms-
of-trade. There are two income effects on the scarce factor. Firstly, purchasing power wors-
ens due to a rise in the relative price of the other good. And secondly, assuming temporary
factor immobility, the relative wage of the scarce factor decreases transitionally (Stolper-
Samuelson-Effect). When instant wage adjustments are not possible due to labor market
rigidities, the second effect could result in a layoff of labor like in the Ricardo model. In the
long run, inter-sectoral factor mobility leads to a shift from the import-competing to the export
sector, thus equalizing factor prices. Since relative prices for goods converge, factor prices
tend to converge between both countries (Factor Price Equalization Theorem). Free trade
leads to an efficient international division of the factors (Henneberger et al., 2000; Eckel,
2000; Krugman and Obstfeld, 2006).

During the US election campaign in 2004, a big political debate about the impact of service
offshoring on domestic labor markets was started. This quickly reached the economic level
and was mainly driven by the ‘Samuelson-Bhagwati debate’. Samuelson (2004) argued with
a theoretical Ricardian model that offshoring might contain negative domestic labor market
effects when the trade partner has productivity gains (innovation) in its initially import-
competing sector. That means that the trade partner gets some of the comparative advan-
tage that was previously limited to the domestic economy. Thus, technological innovation

could permanently reduce the per capita income in the country of origin (Samuelson, 2004).

Globalization advocate Bhagwati, however, used specific-factors models to show that service
offshoring is generally advantageous for the countries of origin. Purchased service imports
are used in the final good production. The models predict a total welfare increase for a coun-
try which allows for service offshoring, whereas the exact underlying processes depend on
the structure of the economy. If the losing factor is compensated for, all production factors
can win. However, the authors acknowledge that in a large economy that influences world
prices, offshoring could worsen the terms-of-trade, since the rise in the export supply could
be higher than the demand for it. In such cases the poorer terms-of-trade could counteract
the initial welfare gains (Bhagwati et al., 2004). We can deduce for our discussion that (ser-
vice) offshoring generally leads to positive economic effects in the trade models. Under cer-
tain conditions, however, such as short-term factor immobility and market rigidities or a loss

in the initial comparative advantage, offshoring could lead to layoffs.



Service Offshoring: A Challenge for Employment? Evidence from Germany 7

2.2 Empirical Studies for Germany

Empirical research on German service offshoring and possibly related employment effects is
indispensable due to the aforementioned limitations of the trade models. Furthermore, em-
pirical research evaluates the extent to which offshoring has influenced employment. How-
ever, the service offshoring debate in Germany is not yet well established. Even the Anglo-
Saxon countries have little empirical research to show. While the impact of service offshoring
on domestic employment has been empirically measured for the US (e.g. Amiti and Wei,
20044, 2006) and the UK (Amiti and Wei, 2004b), there are no comparable studies for Ger-

many to my knowledge.

There are four main deficits concerning German studies: Firstly, empirical research focuses
more on material offshoring and its labor market effects, whereas tradable services have not
been integrated into empirical studies yet. Secondly, there is no empirical study for Germany
at a macro-economic level to my knowledge. Goerzig and Stephan (2002), for instance, ana-
lyze the impact of outsourcing at a micro-economic level. Thirdly, most studies differentiate
between offshore outsourcing and FDI. Only few studies integrate both in their empirical
analyses. Fourthly, German studies stress some aspects, but neglect others. Thus, Goerzig
and Stephan (2002) do not differentiate between domestic and foreign service purchases
and study the effects on firm-level performance but not on employment. Falk and Koebel
(2002) only consider domestic service outsourcing and its impact on the national labor de-
mand structure. Moreover, they use data from 1978 to 1990 which does not cover the rele-
vant ICT-period. The McKinsey Global Institute report (2005), for instance, measures the

welfare gain of service offshoring but does not clearly reveal the underlying method.

3. German Service Offshoring in a Worldwide Comparison
3.1 The Biggest Offshorers

The following chapter identifies the biggest service offshoring countries. Therefore, imports of
other business services as well as computer and information services are used as a proxy for
service offshoring as in Amiti and Wei (2004b). They chose these service categories, since
cost-oriented service offshoring followed by re-imports seems to be most probable there.
Other business services include merchanting and other trade-related services, operational
leasing services as well as miscellaneous business, professional and technical services. The
last three, for instance, comprise legal services, accounting, management consulting, market
research, research and development, architectural and engineering services (United Nations,
2002). The data is retrieved from the UNCTAD online database which, in turn, is based on

the IMF Balance of Payments Statistics.
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Table 1 shows that the 10 biggest absolute offshoring countries in 2003* (in Mio. US$) were
exclusively developed countries. The US was the largest importer of other business services
(44,188m US$), followed by Germany (39,716m US$) and the Netherlands (24,589m US$).
In the category computer and information services Germany was clearly ranked first (7,269m
US$) in front of the UK (2,807m US$) and Japan (2,109m USS$). The total sum of both cate-
gories reveals Germany and the US to be the largest importers, and a considerable way
ahead of the rest of the field. Interestingly, India and China — typically considered as on-
shore-countries — were also classed among the top 20 offshorers. Also, the leading position

of the Netherlands as a small open economy seems to be surprising.

Table 2 takes the size of the economy into account, listing service imports relative to GDP.
Most of the biggest relative offshorers of other business services are developing countries
except for Ireland (14.63%) ranked 2". Possible reasons could be the lack of qualified labor
in these service sectors requiring purchased imports or simply a relatively small GDP. Ger-
many (1.63%), ranked 53", is situated in front of the other large developed countries. Lux-
embourg was the biggest relative offshorer of computer and information services with a ratio
of 1.36%. Germany (0.3%) was ranked 14™ in front of the other large developed economies.
The total sum confirms the higher relevance of service offshoring for Germany (1.96%) com-

pared to other large developed countries, especially the US (0.42%).

3.2 The Biggest Onshorers

Table 3 examines the biggest service onshorers. Analogously, exports of both service cate-
gories are used as a proxy for service onshoring. The US was the largest exporter of other
business services in 2003 (64,074m US$), followed by the UK (47,322m US$) and Germany
(33,120m US$). The front rows are mainly occupied by developed countries. Among the less
developed countries, the Asian states Hong Kong (19,382m US$), China (17,427m USS$),
Taiwan (13,529m US$) and Singapore (11,426m US$) are ahead. Israel and India as well as
some CEEC follow on the ranking list. Ireland (14,372m US$) and India (11,366m US$) ex-
ported most of the computer and information services showing themselves to be global spe-
cialists in this area. Israel as a small economy also appears to have specialized in computer
and information services and is ranked 6" (3,657m US$). Even China, ranked 14", seems to
perform strongly not only in exports of commodities but services, too. The overall view sees
developed countries at the top of the rankings. The largest less developed countries are
Hong Kong, China, India, Taiwan, Singapore, Israel and South Korea. Some CEEC such as
Russia, Hungary, Poland and the Czech Republic are likewise situated among the largest

onshorers.

' 2004 data is not available yet for some of the countries that show 2003 data.
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The relative consideration in Table 4 relates service exports to local GDP and confirms the
above mentioned specialization patterns. Smaller economies and developing countries, par-
ticularly, are placed ahead. The Tiger States Hong Kong and Singapore seem to have fo-
cused on exports of other business services (both 12.37%). The UK share (2.63%), ranked
24" is the largest among the large developed countries. Among the CEEC, Hungary, Slova-
kia, the Czech Republic and Bulgaria concentrate on the exports of other business services.
Ireland’s leading position in exports of computer and information services is evident showing
an export share of 9.45% of its local GDP. Ireland is followed by Luxembourg (4.21%), Israel
(3.18%) and India (1.91%). The leading CEEC Estonia, Slovenia, Hungary and Latvia are
also positioned in front of Germany. The total sum underlines the aforementioned trends.
Relative service exports among the large developed countries are most important for the UK
(3.07%) and Germany (1.66%).

3.3 The Countries with the Highest Surplus and Deficit

The balance in Table 5 reveals the UK (24,843m US$) and the US (19,886m US$) as the
largest surplus countries of other business services in 2003 in front of the Asian states Hong
Kong, Taiwan and China. Ireland (-15,513m US$) and Germany (-6,596m US$) showed the
largest deficits and were followed by India, Japan and South Korea. On the other hand, Ire-
land (13,987m US$) and India (10,706m US$) formed the largest net exporters of computer
und information services. At the same time, both countries were net importers of other busi-
ness services indicating their specialization in the production and export of computer und
information services. The US, the UK and Canada are ranked after them. Brazil (1,034m
US$), Japan (-1,033m US$) and Germany (-589m US$) were the countries with the highest
deficit, followed by Italy and Russia. The total sum follows the ranking of the other business
services for the surplus countries. Germany (-7,185m US$), Japan (-6,14m US$), Korea (-

4,652m USS$) as well as Italy and Austria were the countries with the highest deficit.

To sum up, Germany was the biggest absolute offshorer of computer and information ser-
vices in 2003 as well as of both service categories put together. Among the large developed
countries, Germany again represented the largest relative offshorer which emphasizes the
high significance of service offshoring in Germany. However, Germany also exports many of
these services placing itself behind the US and the UK in 3™ place in the ranking among the
largest onshoring countries. Even on relative consideration Germany was the 2" largest
economy among the biggest developed countries behind the UK. This shows that service
exports are relevant for Germany, too. The balance however reveals that Germany had the
largest deficit when both service categories were taken together. Compared to the largest
surplus countries, UK and US service offshoring could potentially result in different home

employment effects.



Service Offshoring: A Challenge for Employment? Evidence from Germany 10

3.4 German Service Offshoring Compared to Selected Large Developed Countries

The following chapter compares the development of service offshoring in Germany to
France, Japan, the UK and the US in the years 1991, 1996, 2000 and 2004. Figure 2 plots
the imports and the balance of other business services. The US was the largest importer in
2004 (48,269m US$), followed by Germany (44,588m US$), France (26,209m USS$), the UK
(24,757m US$) and Japan (24,611m US$). Japan’s import value was ranked 1% in 1991 and
1996, but dropped to 3™ in 2000 behind the US and Germany. The UK shows the largest
Compound Annual Growth Rate (CAGR) of 12.5%, but still one of the smallest import values.
The US (11.2%) and Germany (7.6%) have the 2" and 3™ largest CAGR, whereas the
French CAGR is only half of the German one (3.8%). Only Japan shows a negative CAGR of
-0.2%.

The balance reveals that the UK and the US had the largest net surpluses of 26,259 and
19,469m US$, respectively. Both of them managed to enlarge their net surpluses over the
four years. In 2004, Germany and Japan showed a net deficit of -4,134 and -2,699m USS$,
respectively, both of them being net importers over the four years. Representing the largest
net surplus in 1991, France turned into a net importer in 2004 (-1,054m US$) which is also
reflected in the large negative CAGR of -18.4%. The UK shows the highest CAGR (11.7%),
followed by the US (6.5%). Japan was the largest net deficit country in 1991 and 1996 but
was able to reduce its deficit with a CAGR of -9%. Germany enlarged its net deficit in the
1990s but reduced it in 2004 with a CAGR of 2.7%.

The same analysis follows for the computer and information services sector* in Figure 3.
Germany represented the largest importer of these services in 2004 (7,965m US$) followed
by the UK (3,566m US$), Japan (2,188m US$), the US (1,632m US$) and France (1,440m
USS$). Over the four years Germany represented one of the largest importers with a CAGR of
16.3%. The UK has turned from the 2" smallest importer in 1991 to the 2" largest importer
in 2004 showing the highest CAGR of 27.2%. France constantly enlarged its import value,
too, with a CAGR of 14.6%. The US saw an increase in its import value from 1991 to 2000,
but a decrease in 2004. Nevertheless, its CAGR was 17.8%. Once again only Japan showed
a negative CAGR of -1.3%.

Having a look at the balance, a similar pattern as for the other business services arises.
Thus, the Anglo-Saxon countries showed themselves to be net exporters over the four years,
while Germany and Japan constantly showed net deficits. The UK achieved the largest net
surplus in 2000 and 2004, removing the US from its hegemony in 1991 and 1996, thereby
showing the largest CAGR of 24.8%, followed by the US (6.2%). Japan slowly reduced its

! Data of computer and information services for Japan is only available from 1996 onwards. Therefore,
the calculation of the CAGR is based on the years 1996 and 2004 for all countries.
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net deficit with a CAGR of -0.7%, while Germany managed to reduce its net deficit strongly
from 2000 to 2004 with a high negative CAGR of -23.9%. France turned from a net importer
in 1991 to a slight net exporter in the following years with a CAGR of 4.9%.

Figure 4 evaluates the imports of other business services and computer and communication
services relative to all imported other commercial services in 1996 and 2004. In 2004, the US
had a share of other business services and computer and information services of around
44% in all other commercial services, which represented a slight decrease of one percent
compared to 1996. Japan experienced a relative decrease of both sectors from around 61%
in 1996 to about 50% in 2004. The UK expanded its share from around 48% to almost 58%,
Germany from 59% to 65% and France from 65% to 66%. This expansion in the continental
European countries was due to an increase in computer and information services, while the
UK enlarged both sectors. The fall in Japan and the US was mainly due to a reduction in the
share of other business services. In summary, Germany was one of to the largest absolute
importers of other business services as well as computer and communication services be-
tween 1991 and 2004. It likewise showed the highest share of these service categories in all
other commercial services. Beyond this, Germany’s net deficits increased in both categories
during the 1990s indicating a different starting position for Germany than for the Anglo-Saxon

countries.

4. Service Offshoring Intensity
4.1 Two Different Measures of Service Offshoring Intensity

The following analysis for Germany uses input-output data from the Federal Statistical Office
which originally comprised 71 sectors. | used all 36 manufacturing sectors plus 7 selected
service sectors (see Appendix I). The primary sector (sectors 1-3) and the sectors mining
and quarrying of the secondary sector (sectors 4-8) have been dropped, as they generally do
not represent offshoring sectors. The selection of the 7 service sectors out of 27 includes
tradable business activities in the broader sense according to the aggregation of Kalmbach
et al. (2005) except for the wholesale sector'. Consumer-related? and social services® have
not been considered, since the former in general do not represent typical offshoring services
and the latter are not tradable. Business activities comprise firstly ‘other business activities’ in
a narrower sense (sector 62). Secondly, the following 6 sectors have been added: post and

telecommunications; financial mediation (except insurance and pension funding); activities

! The sector ‘wholesale, trade and commission excl. motor vehicles’ (sector 46) was dropped due to
strong fluctuations in the data between 1991 and 1995.

% Sectors within the classification of the Federal Statistical Office: 45, 47-53, 56, 58, 69-71

® Sectors within the classification of the Federal Statistical Office: 63-68
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related to financial mediation; rental of machinery and equipment; computer and related ac-

tivities as well as research and development (sectors 54, 55, 57, 59-61).

The service offshoring intensity represents a more sophisticated measure of service offshor-
ing than import data. It measures the share of service import j by sector i in total non-energy

inputs used by sector i and is calculated as follows:

0SSi(a) =Y.

]

imported service jby sector i
total non - energy inputs used by sector i

The denominator contains all 36 non-energy manufacturing inputs, plus the 7 service sectors
selected above. German input-output data differentiates between home purchased inputs
and imported inputs, whereas import data at a sectoral level is not available for the US and
the UK according to Amiti and Wei (2004a, b, 2006). Therefore, they applied the methodol-
ogy of Feenstra and Hanson (1996, 1999) who calculated offshoring intensities of material
imports to the US. This second measure of service offshoring intensity OSS; (b) for a given
sector i is a proxy for the proportion of imported service inputs used in home production. Be-
sides the OSS; (a) measure, | also calculated the OSS; (b) measure for Germany to allow for

a country-wide comparability. The second measure is defined as follows:

0SS(b)=Y

]

input purchases of service jby sector i imports of service j
total non - energy inputs used by sector i | | production;+imports; - exports;

The first bracket calculates the share of purchased service inputs j in total non-energy inputs
for sector i. However, the first ratio does not distinguish between home and foreign service
inputs, while service offshoring solely focuses on services from a foreign source. Therefore,
the second bracket calculates the share of total imported service j in the entire domestic dis-
posability of this service j (denominator) which is composed of home production plus imports
minus exports. This data is retrieved from the input-output tables. The service offshoring in-
tensity OSS;; (b) of service j in sector i is calculated by multiplying both ratios. This proxy as-
sumes the same overall import share of service j, regardless of sectoral differences. In Ger-
many, for instance, the overall import share of other business activities was 4.9% in 2002.
Hence, an import share of 4.9% is assumed for each sector i.

The service offshoring intensities for both measures are calculated as follows: (1) Aggregat-
ing all OSS; in sector i results in the sectoral service offshoring intensity OSS;. (2) This
should not be mixed up with OSS;which represents the average offshoring intensity of a cer-
tain service j across all sectors i which is calculated by aggregating the respective OSS;,

weighted by their sectoral output. (3) Adding all OSS; yields the average service offshoring
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intensity OSS over all sectors i and services j. The construction for the material offshoring
intensities is calculated analogously.

The calculation of the offshoring intensity contains three related disadvantages. The first two
caveats refer to both offshoring intensity measures, whereas the last one only holds for the
OSS(b) measure. First, the low figures underestimate the actual offshoring values, since im-
port prices are generally lower than the actual purchase prices of these services. Secondly,
the denominator in the first bracket only integrates the purchased inputs, but not the self-
produced inputs used by industry i. Finally, the overall application of the same import share
(second bracket) in OSS(b) is not accurate, since not every sector uses imports to the same
extent. Thus, the offshoring intensity cannot be exactly measured (Amiti and Wei, 2004b).
Anyhow, the calculation of the offshoring intensities, especially OSS(a), presents a good

measure for the proportion of imported service inputs being used in home production.

4.2 Results

The first column of Table 6 presents the average service offshoring intensities OSS;
(weighted by sectoral output) of the 7 selected services j over all 43 sectors i in 1991, 2000
and 2002. The next column shows the (unweighted) mean, standard deviation as well as the
minima and maxima over the 43 sectors. The 1991 and 2000 data is in unrevised form,
whereas the 2002 data is revised. Both are not fully comparable due to changes in the classi-
fication'. The average service offshoring intensity OSS(a) has more than doubled from
1.466% in 1991 to 3.169% in 2000. At the services level computer and related activities grew
strongly from the 2" smallest share of 0.033% in 1991 to 0.601% in 2000. Other business
activities have almost quadrupled their intensities from 0.369% in 1991 to 1.436% in 2000.
The last three service sectors (computer and related activities, research and business devel-
opment and other business activities) that are typically associated with service offshoring
formed more than a third (2.305%) of the total OSS(a) in 2000. The revised 2002 intensities
differ somewhat from the 2000 data, especially in financial mediation and related activities
that are much higher 2002. This is probably due to the data revision, as bank charges are

now added to the using sector of financial services.

Figure 5 plots the development of the average OSS(a) and OSM(a) intensities in Germany
between 1991 and 2002. Service offshoring intensity has grown considerably since 1991 with
a CAGR of 8.39% possibly due to the use of ICT. The material offshoring intensity on the
other hand has decreased by 0.59% per year from 17.29% in 1991 to 16.21% in 2002. The
CAGR between the low level year 1993 and 2002 is 1.30%. The stronger growth between
1993 and 2000 can be explained by the fall of the iron curtain and the succeeding FDI to-

! The revision of the input-output tables integrates, for instance, all the changes of the national ac-
counts revision of 2005 and the new service statistics of the Federal Statistical Office.
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wards the CEEC, and likewise by the growing significance of the Asian markets. Over the
whole period, OSM seem to have stagnated. An interpretation would be that the process of
material offshoring, which has already started in the 1980s, has probably reached its limit,

whereas service offshoring has not exploited its full potential yet.

Finally, an international comparison between Germany, the UK and the US follows. Data for
the UK and the US is based on the studies of Amiti und Wei (20044, b, 2006). One could ar-
gue that comparability is not given, since the respective sectoral classifications differ and are
more disaggregated for the Anglo-Saxon countries. On the other hand, such differences
should only be compensated in OSS and OSM, as they represent a weighted aggregation
(by sectoral output) of all sectoral offshoring intensities. Comparability of the three countries
then requires that similar manufacturing and service sectors are chosen. There should be no
problem with the manufacturing sector, since all manufacturing industries are included in the
3 countries. Country-specific differences could just arise in the selection of the service sec-
tors. Table 7 shows that the selected services are similar with respect to their activities. All

services find an equivalent in the other countries which allows for comparison.

Table 8 specifies the average service and material offshoring intensities for Germany, the UK
and the US between 1991/1992 and 2000/2001. Only the four columns on the right hand side
are comparable using the offshoring (b) measure. UK data is not directly available, but was
reconstructed thanks to figure 2 in Amiti and Wei (2004b). As for service offshoring it is evi-
dent that the UK shows the highest intensities. Between 1992 and 2000, they were more
than triple those of the German OSS(b) and reached a peak of 5.5% in 2000. The US intensi-
ties, both in the older (Amiti and Wei, 2004a) and the recent calculation (Amiti and Wei,
2006) are far below the German level and were always less than 1%. Nevertheless, they fol-

low an increasing trend. Interestingly, Germany has the highest CAGR of 7.38%.

As regards material offshoring, the UK had the strongest intensity (28%) in 2001, followed by
Germany (19.88%) and the US (11.5%). Over the period, both, German and US intensities
were much lower than the UK intensities. The old and recent OSM(b) calculations for the US
strongly diverge. The old calculation has much lower intensities, whereas recent measure-
ments are closer to the German level in 2000 (17.33%). OSM(b) in the US grew nearly con-
tinuously between 1992 and 2000/2001 which is different in Germany and the UK. In the UK,
it grew slightly until 1995/1996 and fell back to its initial level showing no clear trend. The
German OSM(b) started at a very high level in 1991 and fell to a low in 1993 before growing
constantly until 2000.
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5. The Impact of Service Offshoring on Employment
5.1 Indications for a Relationship Between German Service Offshoring and Employment

Figure 6 maps a scatter plot of the German service offshoring intensity and employment
growth from 1991 to 2000 as Amiti and Wei (2004b) did for the UK. All of the 43 sectors se-
lected above have been taken into account using the OSS;(a) measures. 34 sectors denoted
a negative employment growth. 21 sectors are placed in the 2™ quadrant plus 2 sectors in
the 4™ quadrant implying a possible negative relationship between service offshoring growth
and employment growth. Anyhow, 7 sectors are situated in the 1* quadrant and 13 sectors in

the 3" quadrant presuming a possible positive relationship between both variables.

For further indications the sectors with the strongest service offshoring growth and the slow-
est employment growth between 1991 and 2000 are ranked in Table 9. The question is
whether the sectors with the highest service offshoring growth show a weak employment
growth. The upper part of Table 9 lists the 10 sectors with the largest service offshoring in-
tensity growth rates. The 3 highlighted service sectors computer and related activities
(1,267%), other business activities (279%) as well as research and development (212%) in-
dicate positive employment growth rates. Computer related activities, particularly, display the
largest growth rates in both service offshoring and employment (91%). On the other hand,
the remaining 7 manufacturing sectors with the highest service offshoring growth all have
negative employment growth rates. As a first indication one could presume a fairly positive
relationship between service offshoring growth and employment growth for the service sector

but a rather negative one for the manufacturing sector.

The bottom part of the table ranks the sectors with the slowest employment growth. Uniquely
manufacturing sectors, especially the office, accounting and computing machinery industry (-
66%), apparel (-64%), leather (-60%) and textile industry (-50%) are listed. 4 sectors had a
positive service offshoring growth, while only the office, accounting and computing machinery
sector can be found in the top ten sectors with the strongest service offshoring growth. A
presumption cannot be drawn from the 2™ ranking, as the sectors with the lowest employ-

ment growth show both a positive and negative service offshoring intensity growth.

Figure 7 maps the German OSS and employment development in the manufacturing sectors
in logarithms by year as a final indication. In the early 1990s, the 36 manufacturing sectors
showed similar service offshoring intensities. Simultaneously with the appearance of service
offshoring in the mid 1990s the scatter plots seem to move to the left indicating a possible
negative relationship between OSS and employment for the manufacturing sectors. Anyhow,
this presumption only states a possible negative relationship but does not draw a conclusion

about the causality between both variables. Thus, the impact of service offshoring on domes-
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tic manufacturing employment is to be estimated referring to the theoretical labor demand

model of Hamermesh (1993) in a next step.

5.2 Theoretical Model

A firm’s linear homogeneous production function F with constant returns to scale is described
as follows:
oF o°F &°F

Y=F(L,Q), —>0, <0, >0 withxy, x=L,Q 1
L. OX1 Ox1? OX10X2 v @)

where Y is the output, L is the homogeneous labor input and Q is a vector of homogeneous
other inputs, such as capital, intermediate goods and services as well as the rate of technol-
ogy. The total vector of other inputs Q and labor are treated as substitutional factors of pro-

duction.

Due to the homogeneity assumption multiplying the inputs with a constant A (A=2,3,...) aug-

ments production by A" where r is constant and positive:
NY =F(AL,AQ).

On the assumption that a firm maximizes its profits 1T :
m=pF(L,Q)-wL-wQ (2)

where p is the competitive product price equal to one, w the exogenous wage and w a vec-
tor of other exogenous input prices, profit maximization under perfect competition yields:

Finzﬂzw (3.1) and FQ=E=9=w (3.2) or -

€l=s

(3.3)

The ratio of the values of marginal products equals the factor price ratio (3.3) and can like-
wise be defined as the elasticity of substitution between other inputs and labor holding output

Y constant.

The labor demand function is based on the cost minimization of a firm. Total costs are calcu-
lated summing up the products of optimal input demands and their respective factor prices.
Optimal input demand refers to profit-maximizing amounts. The following linear homogene-
ous cost function is assumed:

2
oC >0 0“C

C=Cw, w,Y), —>0,
oc1 oc10c2

>0 withc;, C =W, W. 4)
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The profit-maximizing input demand depends on wages w, the vector of other input prices w,
such as the rental price of capital and the prices of imported material and service inputs, out-
put Y and technology. Using Shephard’s Lemma®, the following input demand functions can

be derived:

_ oC(w,w,Y)

L*=C,
ow

(51) and Q* — C:('U - 6C:(Wv w, Y)
ow

(5.2)

L* C, . . S . . .
0 :C—W implies that cost-minimization results in an input use that equals the ratio

w

The ratio

of the marginal effects on costs. The conditional labor demand function, holding output Y

constant, can be specified as follows:
L* =L%w, w, Y) (5.3)

Under the assumption that Y is linear homogeneous and therefore C(w,w, Y)=YC(w,w,1)

the elasticity of substitution o between other inputs Q and labor L as a consequence of an

exogenous change in relative factor prices results in

52 8In@IL) _ Bin(@IL) _ FiFa
Sin(w/w) ~ 8IN(FU/Fa)  YFia

(6.1)

where o is always nonnegative by definition (see Allen, 1938). If the factor price for labor L
increases relative to the factor price for other inputs Q, i.e. w/w rises, labor will be substi-
tuted for other inputs, i.e. Q/L increases. The macro-economic explanation would be that if
the supply of other inputs Q grows stronger than labor supply L (e.g. due to import possibili-
ties of tradable services), the wage-to-other input prices ratio w/w will increase due to
changes in the relative scarcity of the production factors (the scarcer factor labor becomes
more expensive relative to other inputs). Firms adopt to these supply changes by using more
other inputs Q relative to labor L. Since output is considered constant, labor L is thus substi-

tuted for other inputs Q.

The factor demand elasticities given a constant output Y are:

n, =-(1-m)o<0 (6.2) and n,=(1-m)a>0 (6.3)

! According to Shephard’'s Lemma factor demand is determined by the first partial derivative of the
cost function with respect to the corresponding factor price, regardless of the kind of production func-
tion.
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where n,, is the price elasticity of labor demand, n,, is the cross-elasticity of demand for

labor due to a change in other input prices and m is the share of labor in total costs. A larger

m for a given technology o yields a smallern, , since there are less substitution possibilities
for labor when wages increase.

Equations (6.1) and (6.2) are the basic results in the theory of factor demand. An increase of
wage w is expected to reduce domestic labor demand L, whereas the growth of other input
prices w (such as imported inputs) is likely to augment domestic labor demand, as compa-

nies will substitute inputs for labor (Hamermesh, 1993; Rose, 1987).

5.3 Empirical Specification
5.3.1 Model Selection

The following section measures the impact of service and material offshoring on domestic
employment in the manufacturing sector including the 36 manufacturing and 7 service sec-
tors in a panel regression analysis. The conditional labor demand function (5.3) can be writ-

ten in the logarithmic form as a common log-linear equation for sector i at time t:

InLi = o + azlnwie + ylnwi + &Ny

In this form, the equation results in the price elasticity of demand for labor n, , the cross-
elasticity of demand for labor due to a change in other input prices n , and the employment-
output elasticity n,, . The latter is expected to be positive, i.e. output growth leads to an in-
crease in labor demand.

In the first step, the correct estimation model needs to be selected. In the presence of unob-
served time-constant sector-specific effects ¢ the composite error term Vi looks as follows:
vi=Ci+ &ii . Implicitly, one assumes sector-specific effects due to technological or productivity
differences across the sectors. Therefore, sectoral dummies are added to the pooled OLS
model and their joint significance on employment is tested with a F-Test. The test rejects the
null hypothesis Hy that the sectoral dummies have a joint significance of 0 (prob>F=0.000).
Hence, the existence of unobservable sector-specific effects ¢i can be assumed. If ¢ (e.qg.
technology) is correlated with some exogenous variables x: (e.g. OSS), usual pooled OLS
regression would be biased and inconsistent. Transforming the pooled OLS by using first
differences or a fixed effects estimator, these time-invariant effects c¢i are washed out. Thus,

first differences and fixed effects models allow for a correlation between c¢i and some Xi .

In order to chose between first differences and the fixed effects model a test for serial corre-

lation in the first-differenced equation is run as suggested by Wooldridge (2000). The fixed
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effects model is more efficient when ¢; is serially uncorrelated which can be assumed if Ag;
shows a strongly negative autocorrelation. First differences on the other hand are preferred if
& follows a random walk with serially uncorrelated Ag;. Serial correlation is tested adding the

lagged residuals M1 with ry = Ag; to the first differenced pooled OLS estimation under H, of

no serial correlation. Hy is rejected (p-value=0.0000) and the coefficient of fit1 is 0.6593.

Since Ag; is positively serially correlated the results do not clearly favor one model.*

First differences are preferred to the fixed effects model due to a reduction of multicollinearity
among the independent variables. It might seem probable that several independent variables
show a linear inter-correlation such as OSS and OSM which is shown in 5.4.% The first differ-

enced estimating equation in the logarithmic form is the following:

AlnLit = ao + a1AINOSSit + 02AINOSMit + azAlnyit + asAlnwit + 8Dt + diDi + Atit

where the expected coefficient signs are a:<0, 02< 0, az>0 and as<0 . All specifications inte-

grate fixed year effects Dy, i.e. time-specific cross-sectoral effects, such as common shocks
influencing all sectors. When fixed sector effects are not constant but grow over time they do
not disappear after differencing. This is especially the case in sectors with higher growth
rates or a stronger technological progress. Such growth effects are absorbed in the idiosyn-
cratic error term €it which is then likely to be serially correlated favoring first differencing to
fixed effects models. Another possibility is to include fixed sector effects D; in the first differ-
enced equation capturing all time-variant effects with constant growth rates which is not pos-
sible in the fixed effects model. Therefore, fixed sector effects D; are added to some specifi-

cations. Time-varying unobserved factors are represented by the idiosyncratic error term €it .

5.3.2 Data

Sectoral employment data for the relevant period is used to map labor demand. The data is
derived from the input-output tables of the German Federal Statistical Office. Sector-specific
data on disaggregated wages w (labor compensation of employees) is retrieved from the
OECD STAN Industrial Database® which consists of annual wages and salaries of employ-
ees at a sectoral level paid by producers as well as supplements such as contributions to
social security, private pensions, health insurance, life insurance and similar schemes. Labor
compensation instead of gross wages and salaries is chosen, since labor demand seems to

be driven by a firm’s entire labor costs. Some sectors only have wage data available at a

! Additionally, two Fisher tests for unit roots in panel data are run using the Phillips Perron test and the
Dickey Fuller test. Both tests reject the null hypothesis of a unit root with Prob>chi2=0.0000.

% Moreover, first differences allow for better comparability with the dynamic Arellano-Bond estimator
which | intend to do in a further step.

*The salary and wage data is based on Federal Statistical Office data.
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more aggregated level. Therefore, disaggregation is acquired weighting the wage data by its
sectoral output share.! The data is divided by the respective sectoral employment to calcu-
late average annual labor compensation per employee. As labor demand depends on real
wages, an appropriate price index is needed. Thereby, sectoral producer price indices from
the Federal Statistical Office are used, since producer prices rather than consumer prices

matter.?

Considering the determination of other input prices foreign wages could serve as a proxy.
This is, however, only applicable to employment in foreign affiliates. In the case of offshore
outsourcing, companies are more interested in import prices than foreign wages. Further-
more, the fixing of an adequate income level becomes difficult for certain countries. There-
fore, Amiti and Wei (2004b) decided to use offshoring intensities as an inverse proxy for im-
port prices of services as well as of material. Therefore, the OSS(a) and OSM(a) measures
which have been calculated in the previous chapter are used. Due to the input-output data
revision and a possible structural break my analysis only includes the unrevised data from
1991 to 2000.

The lower the import prices of services or material are, the higher should the offshoring in-
tensities be. Offshoring can have a threefold effect on employment. Firstly, if other input
prices fall, labor is likely to be substituted for inputs (substitution effect). And secondly, off-
shoring could augment productivity so that less labor is needed for the same amount of out-
put (productivity effect). The substitution effect influences labor demand in a direct manner,
whereas the productivity effect is indirect. Thirdly, scale effects could influence labor demand
positively. If the productivity effect leads to lower prices, this could result in a higher competi-
tiveness of firms fostering the demand for goods and labor. Thus, the net effect of offshoring
is not clear (Amiti and Wei, 2006). Other input prices, such as the rental rate on capital, are
expected to be the same for all companies and be a function of time r=f(t). They can be ab-
sorbed by the fixed year effects D,. Output data Y for all 43 sectors is derived from the input-

output tables. | calculated real output using producer prices.

! Thus, for instance, no disaggregated wage data was available for the sector ‘food products’ and the
sector ‘beverages’, but only for the aggregated sector ‘food products and beverages’. Since a similar
productivity for both sectors can be assumed, wages of the common sector ‘food products and bever-
ages’ was weighted with the respective output share of both sectors in order to achieve sectoral
wages for the single sectors. This procedure was done 8 times to obtain wages for all 43 sectors. The
OECD STAN Industrial Database has aggregated levels in the following sectors: 1-2; 8-9; 10-11; 15-
16; 17-18; 19-21; 32-33 and 35-36.

% Producer price indices are available at several aggregation levels (28, 107 and 225 sectors). Since
some producer prices at the needed input-output aggregation level were not available, | used producer
prices of more disaggregated sectors (within the same industry) as a proxy because similar price
trends can be expected there. This procedure was also carried out in a few cases where some years
were missing.



Service Offshoring: A Challenge for Employment? Evidence from Germany 21

5.4 Estimation Results

Employment effects are not always instantaneous, which is why the optimal time lags of the
independent variables should be chosen. Y is expected to still affect employment after one
period, because companies adopt their investment and other decisions (such as labor de-
mand) to their expected output which is mostly calculated on the basis of preceding years.
Assuming labor market rigidities wage changes are also likely to influence labor demand

even after one period. Hence, one period lags y:; and w; should be included in the model.

0SS and OSM, by contrast, do not represent the decision of a company to offshore parts of
its production, but the result of preceding import decisions. Let us assume that a company
plans its necessary import amounts some periods (e.g. two periods) in advance which seems
to match reality especially in the case of offshore outsourcing. On this assumption a com-
pany can already adopt its labor demand one period before importing the inputs. If this as-
sumption holds, one-period leads AINOSS;,; and AInOSM,,; should be included. Here, | as-
sume labor-saving technical progress (e.g. via ICT) where a relative reduction of capital is
accompanied by a disproportionately high decrease of labor. In such a case growing capital
intensity (capital/labor) is still assured. A firm that plans to import intermediate goods and
services in t+2 is also aware of the need to reduce its domestic capital stock (disinvestment).
Firms thus are likely to anticipate part of this disinvestment already in t+1 which is combined
with layoffs of labor. Such anticipation could be explained by restructuring measures within

the companies.

Following the previous ideas, the joint significance of the variables on employment is tested
running some F-tests under the null hypothesis Hg that there is no joint significance (see Ta-
ble 10). Adding a one period lag of y and w plus fixed year effects, the joint significance of
AINOSS; and AINOSS,.; (p>F=0.1351) shows better results than of AINOSS,; combined with
AInOSS,; (p>F=0.6176). The joint significance of AINOSM; and AINOSM,.; (p>F=0.1455)
compared to AInOSM; and AINOSM,; (p>F=0.1474) seems to be similar. Anyhow, adding
fixed sector effects, the combination with the lead yields better results (p>F=0.3481) than the
lag (p>F=0.4286). Thus, one-period leads of OSS and OSM are integrated in the specifica-

tion.

In a first step, the estimation model is tested for possible heteroscedasticity performing a
White test of the null hypothesis of homoscedasticity against unrestricted forms of het-

eroskedasticity. Ho can be rejected (Prob>chi2=0.0000)." Secondly, a test for autocorrelation

L A further test for heteroscedasticy is run as suggested by Greene "Econometric Analysis" (1993,
page 395). This test amounts to a likelihood ratio test of the null hypothesis of homoscedasticity. Hy is
rejected (Prob>chi2=0.0000). The STATA command hetgrot is used as proposed by Nunziata (see
http://www.decon.unipd.it/personale/curri/nunziata/software.htm) allowing for time operators and dif-
ferences.
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in €it of linear panel-data models is run as discussed by Wooldridge (2002). The null hy-
pothesis of no first-order autocorrelation is also rejected (Prob>F=0.0000)." Therefore, all
estimations include the “robust cluster” option which produces standard errors robust to both
heteroscedasticity (Huber-White sandwich estimators) and any form of intra-cluster correla-
tion. Since the clusters are sectors in our case, this option corrects for intra-sector serial cor-

relation and any other correlation provoked by common intra-sector shocks.

A further step controls for multicollinearity of the independent variables. In the case of imper-
fect multicollinearity the estimators are still efficient and unbiased. The problem is that multi-
collinearity creates large estimator variances and hence large confidence intervals. In the
case of multicollinearity and a high R?, the joint influence of the inter-correlated independent
variables on the dependent variable is given, but the estimation of the individual coefficients
is difficult to obtain. This is not due to a misspecification of the model, but due to insufficient
information in the data. Multicollinearity can be reduced by using first differences which is
shown in Table 11. The correlation matrix without first differences in the upper part is com-
pared to the correlation matrix using first differences in the lower part. In most cases first dif-
ferences have reduced the correlation. As none of the first differenced variables shows a
higher inter-correlation than -28.9%, multicollinearity should not be considered a major prob-

lem.

The results of the first differenced robust estimators are shown in the first 6 columns of Table
10, whereas the first 3 columns do not include fixed sector effects yet. AInOSM; and
AlNOSM,,; are negative and significant in the first three columns, while only AInOSS;.; has a
significant negative impact when real wages and real output are included in column 3. Add-
ing fixed sector effects in columns 4 to 6, AInOSM, and AInOSM remain negative but no
longer significant. AInOSSy,, is negative in columns 5 and 6, whereas AINOSS; is positive,
none of them being significant. As a first result the overall effect of service and material off-

shoring seems to be negative.

For comparison the fixed effects estimators are given in columns 7 and 8 showing a similar
pattern of the coefficient signs. It should be noted that the time-demeaned variables xi in the
fixed effects model differ from the first differenced variables Ax;. The joint influence of mate-
rial offshoring on employment is significant in both specifications, while the joint influence of
service offshoring is only significant in column 7. Nevertheless, InOSS;.; almost reaches the
10%-level adding fixed year effects in column 8. The F-tests indicate that the combination of

INOSS; with its lead INOSS,,; yields better results than in combination with its lag INOSS,.;.

! As a further control, the Baltagi test statistic for autocorrelation in panel models is calculated as pro-
posed by Nunziata (see http://www.decon.unipd.it/personale/curri/nunziata/software.htm) used allow-
ing for time operators and differences. The null hypothesis that p = 0 if residuals are AR(1) can be
rejected (Prob>LM=0.0279).
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5.4.1 Sensitivity: Measurement Errors

Possible measurement errors can be taken into account using longer period differences. In a
first step the results are re-estimated using two-period differences. The results are shown in
columns 7 and 8 of Table 10. All offshoring coefficients have negative signs, but none of
them are significant. In a second step, the variables are estimated using two- or three years
averages of the sample (1991-1993, 1994-1995, 1996-1997 and 1998-2000) and first differ-
encing them. The coefficients are higher due to an artificial reduction of the time-series to 4
periods. The results in the last column of Table 10 show a negative effect of OSM and OSS
which are significant except for AInOSS,.,. Despite the insignificant results of the 2" differ-

enced estimations the results indicate a negative impact of offshoring on labor demand.

5.4.2 Sensitivity: Outliers

In the case of short time series and a limited number of sectors outliers could lead to biased
results. Therefore, an iterative estimation is applied where more extreme outliers are re-
weighted less heavily and very extreme outliers get omitted (rreg STATA command). The
least squares are reweighted using Huber and biweight functions. Each variable in the first
two columns of Table 12 has the expected sign. OSM is significant in the first column,
whereas OSS is insignificant. Adding sector fixed effects (column 2), OSM shows much
smaller coefficients that are no longer significant. AInOSS.; in turn becomes significant at the

5%-level.

In a next step the model is reestimated dropping the two identified outliers — the pharmaceu-
ticals sector and the office accounting, computer machinery sector — as their service offshor-
ing intensities are relatively high compared to the average sample (see Figure 7). Firstly, the
pharmaceuticals sector is eliminated (columns 3 and 4). Column 3 shows significant coeffi-
cients for OSM and AInOSS,,; while adding fixed sector effects in column 4 leads to insignifi-
cant results. Additionally, the office, accounting, computer machinery sector is dropped from
the sample (columns 5 and 6). In column 5, OSM and AInOSS;.; miss the 10% level nar-

rowly. After adding fixed sector effects, AInOSS,.,; becomes significant at the 10.5% level.

5.4.3 Additional Control Variable

Service offshoring might be swelled due to omitted correlated other variables. | addressed
this problem adding the shares of total imports in total output by sector as suggested by Amiti
and Wei (2006). The higher the import share of a sector, the more probable service offshor-
ing is. The results in Table 13 show that adding import shares leads to smaller negative coef-

ficients for material offshoring which are all insignificant. Regarding service offshoring,
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AINOSS; is positive in all specifications, but insignificant. AINOSS,.; becomes significant at
the 10% level when both outliers are dropped (column 6). The additional control variable

hardly changes the size of the service offshoring coefficients.

5.4.4 Discussion of Results

The results show that besides material offshoring and real wages, service offshoring had a
negative effect on domestic labor demand in Germany. AInOSS,.; shows negative coeffi-
cients between -0.0050 und -0.0086. Allowing for outliers, an additional control variable as
well as fixed year and sector effects, the results of column 6 in Table 13 should be inter-
preted. The F-test indicates that the joint influence of AINOSS; und AINOSS,.; almost reaches
the 10%-level (11.9%). Therefore, the net effect of service offshoring on labor demand is cal-
culated taking the sum of both coefficients (-0.0055). Between 1991 and 2000, the CAGR of
service offshoring weighted by sectoral employment was 6.8% for the manufacturing sector.
Thus, service offshoring led to an average employment reduction of 0.0375% p.a. and 0.34%
over the entire period, respectively. Having a total of 12,649,000 employees in the manufac-

turing sector in 1991, this would imply an employment reduction of 42,800 employees.

The negative impact of service offshoring compared to material offshoring and real wages is
relatively small. Interestingly, the effect of real output appears to be strongly positive so that it
could counteract possible negative employment effects. However, compared to material off-
shoring the potential of service offshoring has not fully been exploited yet, which is why in
future negative employment effects could be stronger. A further step would be to address the
possible endogeneity of offshoring using adequate instrumental variables. Furthermore, the
results should be compared to a dynamic model where labor demand of the previous period

is integrated besides the independent variables.

6. Concluding Remarks

Since the new tradability of services has made services vulnerable to relocation, the public
awareness of service offshoring and its potential employment effects has increased signifi-
cantly. This paper first aims at giving an understanding what service offshoring concretely
means. The underlying offshoring motives are relevant, as re-imports and potential layoffs of
domestic employees are mainly given within the category of cost-oriented motives which was
thus included in the definition of service offshoring in the narrower sense.

Traditional trade models generally assume full employment and perfect labor mobility be-

tween the sectors. In the long-term, there is no unemployment because offshoring affects

labor markets solely through wage adjustments. Even if one assumes labor market rigidities,
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layoffs are only possible in the short-term. Since unemployment is not only a short-term prob-

lem in Germany, empirical research can give further clarification.

The worldwide comparison of trade in other business services as well as computer and in-
formation services shows that Germany was the biggest absolute offshorer of computer and
information services in 2003 as well as of both service categories put together. The balance
reveals that Germany has the largest deficit taken both service categories together, whereas
the Anglo-Saxon countries show large and increasing surpluses. Taking service offshoring
intensities as a more adequate measure, German OSS(a) has more than doubled from
1.94% in 1991 to 4.25% in 2002.

Indications for a relationship between German service offshoring and employment lead to the
hypothesis that service offshoring might have a possible negative impact on manufacturing
employment. The estimation results show that between 1991 and 2000 service offshoring
has led to an employment reduction of 0.0375% p.a. and 0.34% over the period, respec-
tively. This implies a release of 42,800 employees. Anyhow, the influence appears to be rela-
tively small compared the impact of real wages and material offshoring intensities. The posi-
tive impact of real output could counteract negative employment effects. However, since ser-
vice offshoring intensities have not exploited their full potential yet, negative employment ef-

fects could be higher in the future.

Interestingly, the results for Germany are indeed different from the results for the UK and the
US. Amiti and Wei (2004a) tested the impact of service offshoring on manufacturing em-
ployment for the US. At a highly disaggregated sectoral level (450 industries) they derived a
significant negative effect, whereby service offshoring reduced manufacturing employment
between 0.4 and 0.7 percent per year during 1992 and 2001. At a more aggregated level
(100 industries), the negative effect disappeared. The authors interpret this phenomenon
with the potential of service offshoring to increase efficiency in certain sectors which leads to
the creation of new jobs in other sectors. Amiti and Wei (2004b) likewise tested the impact of
service offshoring on home employment for the UK integrating 78 industries. They also found
no negative correlation of service offshoring on manufacturing employment using the same
explanation as for the US. As there are only 43 sectors in the German study, but there is still
a negative impact on sectoral employment, | draw the following conclusion. Companies in
Germany that offshore services do not create new jobs despite efficiency gains, and thus,

layoffs are not compensated for.

This hypothesis is supported by a study of the McKinsey Global Institute saying that the US
gained 1.14 to 1.17$ for every Dollar being invested in the Indian service sector. Germany,
on the other hand, obtains only 0.74€ per Euro that has been invested to Indian and Eastern
European service jobs indicating an overall economic loss of 26%. According to this study,

the principal reason is the higher reemployment chance of released labor in more productive
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activities in the US due to the more flexible labor market as well as the disposability of more

productive jobs in the high-tech sector (McKinsey Global Institute, 2005; Farrel, 2004).

Nevertheless, there are some caveats concerning studies on service offshoring and em-
ployment effects. Firstly, long-term effects cannot be predicted yet because of the novelty of
the phenomenon. Thus, positive employment effects are possible in the long term, when do-
mestic companies reinvest their efficiency gains in new jobs. Secondly, the relationship be-
tween offshoring and employment is complex as it links foreign trade, home production and
gross fixed investments which can provoke direct and indirect as well as static and dynamic
effects. Hence, the sign and extent of offshoring in existing studies should not be considered
universally valid (Ttselmann, 1998). Thirdly, the diverse offshoring motives do only associate
labor market effects, since the underlying cause for the domestic employment reduction —
especially in the case of cost-oriented motives — is not offshoring, but high labor costs. Off-
shoring then is rather a symptom than a cause of domestic labor market problems (Roling,
1999). And finally, the main cause of the increase in service offshoring is not clearly deter-
minable. Service offshoring can be traced back not only to increased service trade as a con-
sequence of globalization but also to technological progress (ICT). Despite the caveats the
estimation results allow for the conclusion that service offshoring has reduced German labor

demand in the manufacturing sector between 1991 and 2000.
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Table 1: Biggest Absolute Offshoring Countries in 2003 (in Mio. US$)
Other Computer &
Rank Country Business Rank Country Information Rank Country Total
Services Services
1. United States 44188 1. Germany 7269 1. Germany 46985
2. Germany 39716 2. United Kingdom 2807 2. United States 45735
3. Netherlands 24589 3. Japan 2109 3. Netherlands 26132
4. Italy 24249 4. Spain 1662 4. Italy 25304
5. France 23457 5. Belgium 1593 5. United Kingdom 25286
6. Japan 23149 6. United States 1547 6. Japan 25258
7. United Kingdom 22478 7. Netherlands 1543 7. France 24694
8. Ireland 22255 8. France 1238 8. Ireland 22641
9. Austria 19135 9. Sweden 1179 9. Austria 19512
10. Spain 15273 10. Canada 1148 10. Spain 16935
14. China 10371 11. Brazil 1063 13. China 11407
18. India 8088 13. China 1036 16. India 8747
21. Russia 5046 14. India 659 18. Russia 5504
18. Russia 458

Source: Own calculations, Data: International Monetary Fund (IMF), Balance of Payments, CD-OM via UNCTAD

Table 2: Biggest Relative Offshoring Countries in 2003 (in % of GDP)

Rank Country Otherl Business Rank Country ﬁi?r?nuatj;i‘ Rank Country Total/
Services/GDP . GDP
Services/GDP
1 Angola 15.56% 1. Luxembourg 1.36% 1. Angola 15.57%
2. Ireland 14.63% 2. Vanuatu 0.57% 2. Ireland 14.88%
3. Antilles (Neth.) 11.06% 3. Syrian Arab Rep. 0.54% 3. Antilles (Neth.) 11.37%
4 Congo 10.14% 4. Belgium 0.52% 4. Luxembourg 9.45%
5. Azerbaijan 9.25% 5. Guyana 0.43% 5. Aruba 9.23%
53. Germany 1.65% 14. Germany 0.30% 37. Germany 1.96%
66. India 1.36% 36. United Kingdom 0.16% 49. India 1.47%
68. France 1.31% 46. India 0.11% 51. United Kingdom 1.41%
72. United Kingdom 1.25% 48. Russia 0.11% 53. France 1.38%
76. Russia 1.17% 59. China 0.07% 58. Russia 1.28%
92. China 0.73% 61. France 0.07% 68. China 0.81%
102. Japan 0.54% 70. Japan 0.05% 76. Japan 0.59%
109. United States 0.40% 85. United States 0.01% 83. United States 0.42%

Source: Own calculations, Data: International Monetary Fund (IMF), Balance of Payments, CD-ROM via UNCTAD
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Table 3: Biggest Absolute Onshoring Countries in 2003 (in Mio. US$)

Other Computer &
Rank Country Business Rank Country Information Rank Country Total
Services Services

1. United States 64074 1. Ireland 14372 1. United States 69505
2. United Kingdom 47322 2. India 11366 2. United Kingdom 55214
3. Germany 33120 3. United Kingdom 7893 3. Germany 39800
4. France 24133 4. Germany 6680 4. France 25389
5. Netherlands 22045 5. United States 5431 5. Netherlands 24099
6. Italy 21000 6. Israel 3657 6. Italy 21501
7. Hong Kong SAR 19382 7. Spain 2916 7. Ireland 21115
8. Japan 18042 8. Canada 2788 8. Hong Kong SAR 19627
9. China 17427 9. Belgium 2118 9. Japan 19117
10. Austria 15936 10. Netherlands 2054 10. China 18529
12. Taiwan 13529 12. France 1256 14. India 13967
15. Singapore 11426 14. China 1102 15. Taiwan 13639
19. Ireland 6743 15. Japan 1076 18. Singapore 11744
25. Israel 3445 20. Singapore 319 19. Israel 7101
26. Russia 3177 21. Hong Kong SAR 245 20. Korea, Rep. of 6702
27. India 2601 22. Hungary 244 24, Russia 3352
34. Poland 1532 25. Russia 175 30. Hungary 1763
35. Hungary 1519 31. Poland 1666
36. Czech Republic 1406 32. Czech Republic 1482

Source: Own calculations, Data: International Monetary Fund (IMF), Balance of Payments, CD-ROM, via UNC-
TAD.

Table 4: Biggest Relative Onshoring Countries in 2003 (in % of GDP)

. Computer &
Rank Country Other. Business Rank Country InforFr)nation Rank Country Total/
Services/GDP : GDP
Services/GDP
1 Antilles (Neth.) 21.25% 1 Ireland 9.45% 1 Antilles (Neth.) 21.29%
2. Hong Kong SAR 12.37% 2. Luxembourg 4.21% 2 Ireland 13.88%
3. Singapore 12.37% 3. Israel 3.18% 3 Singapore 12.71%
4 Luxembourg 8.37% 4 India 1.91% 4. Luxembourg 12.57%
5. Cyprus 8.06% 5. Costa Rica 0.95% 5 Hong Kong SAR  12.53%
12. Ireland 4.43% 13. United Kingdom 0.44% 8. Israel 6.18%
24, United Kingdom 2.63% 18. Singapore 0.34% 15. Estonia 4.22%
35. Hungary 1.85% 19. Estonia 0.34% 18. United Kingdom 3.07%
36. Slovakia 1.69% 22. Slovenia 0.32% 23. Croatia 2.35%
37. Czech Republic 1.55% 23. Hungary 0.30% 24. India 2.35%
38. Bulgaria 1.55% 24. Latvia 0.30% 27. Hungary 2.15%
52. Germany 1.38% 25. Germany 0.28% 30. Slovakia 1.95%
54. France 1.35% 26. Slovakia 0.26% 32. Latvia 1.84%
59. China 1.23% 52. France 0.07% 33. Slovenia 1.67%
76. Russia 0.74% 56. United States 0.05% 35. Germany 1.66%
82. United States 0.59% 59. Russia 0.04% 44. France 1.42%
89. India 0.44% 66. Japan 0.03% 48. China 1.31%
92. Japan 0.42% 59. Russia 0.78%
66. United States 0.63%
71. Japan 0.45%

Source: Own Calculations, Data: International Monetary Fund (IMF), Balance of Payments, CD-ROM, via UNC-
TAD.
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Table 5: Biggest Surplus and Deficit Countries in 2003 (in Mio. US$)
Other Computer &

Rank Country Business Rank Country Information Rank Country Total

Services Services
Biggest surplus Biggest surplus Biggest surplus
1. United Kingdom 24843 1. Ireland 13987 1. United Kingdom 29929
2. United States 19886 2. India 10706 2. United States 23770
3. Hong Kong SAR 15610 3. United Kingdom 5085 3. Hong Kong SAR 15573
4. Taiwan 7328 4. United States 3884 4. Taiwan 7190
5. China 7056 5. Canada 1640 5. China 7122
Biggest deficit Biggest deficit Biggest deficit
118. Korea, Rep. of -4549 81. Russia -283 80. Austria -3388
119. Japan -5107 82. Italy -554 81. Italy -3802
120. India -5487 83. Germany -589 82. Korea, Rep. Of -4652
121. Germany -6596 84. Japan -1033 83. Japan -6141
122. lIreland -15513 85. Brazil -1034 84. Germany -7185

Source: Own calculations, Data: International Monetary Fund (IMF), Balance of Payments, CD-ROM via UNC-

TAD.
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Table 6: Service Offshoring Intensities in Germany (1991 vs. 2002)
OSS (a): 1991
Service j 0SSj Mean Std Dev Min Max
(weighted average)
Post and telecommunications 0.601% 0.543% 2.922% 0.000% 19.237%
Financial intermediation (except insurance & pension fund.) 0.013% 0.012% 0.021% 0.000% 0.099%
Activities related to financial intermediation 0.220% 0.183% 0.823% 0.000% 4.202%
Renting of machinery and equipment 0.101% 0.116% 0.325% 0.000% 2.155%
Computer and related activities 0.033% 0.038% 0.128% 0.000% 0.758%
Research and development 0.129% 0.294% 1.482% 0.000% 9.578%
Other business activities 0.369% 0.244% 0.375% 0.025% 2.246%
Total OSS (a) 1.466% 1.430% 3.314% 0.120% 19.527%
0SS (a): 2000
Service j 0OSSj Mean Std Dev Min Max
(weighted average)
Post and telecommunications 0.559% 0.433% 2.514% 0.000% 16.530%
Financial intermediation (except insurance & pension fund.) 0.036% 0.025% 0.055% 0.000% 0.352%
Activities related to financial intermediation 0.264% 0.260% 1.212% 0.000% 6.783%
Renting of machinery and equipment 0.006% 0.004% 0.023% 0.000% 0.150%
Computer and related activities 0.601% 0.719% 3.137% 0.000% 19.734%
Research and development 0.268% 0.651% 3.447% 0.000% 22.424%
Other business activities 1.436% 0.611% 1.713% 0.000% 10.853%
Total OSS (a) 3.169% 2.703% 5.682% 0.000% 23.003%
0SS (a): 2002
Service j 0SSj Mean Std Dev Min Max
(weighted average)
Post and telecommunications 0.573% 0.404% 2.471% 0.000% 16.226%
Financial intermediation (except insurance & pension fund.) 0.213% 0.212% 0.140% 0.000% 0.768%
Activities related to financial intermediation 0.559% 0.592% 2.805% 0.000% 16.645%
Renting of machinery and equipment 0.000% 0.000% 0.000% 0.000% 0.000%
Computer and related activities 0.480% 0.565% 1.760% 0.000% 10.800%
Research and development 0.343% 0.678% 2.703% 0.000% 15.346%
Other business activities 1.389% 0.649% 1.543% 0.000% 9.688%
Total OSS (a) 3.558% 3.101% 5.338% 0.000% 18.994%

Source: Own calculations, Data: Federal Statistical Office, input-output tables 1991 and 2000 (unrevised form)

und 2002 (revised form).
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Table 7: Comparison of Selected Services in Germany, the UK and the US

Germany

UK

us

Post and telecommunications

Financial intermediation, activities
related to financial intermediation

Renting of machinery and
equipment

Computer and related activities
Research and development
Other business activities

Other business activities

Other business activities
Other business activities

Telecommunications

Banking and finance, insurance
and pension funds and auxiliary
financial services

Renting of machinery

Computer services
Research and development

Legal activities, accountancy
services, market research and
management consultancy

Architectural activities and
technical consultancy
Advertising

Other business services

Telecommunications
Insurance, Finance

Other Business services

Computing and Information
Other Business services
Other Business services

Other Business services

Other Business services
Other Business services

Source: German classification: Federal Statistical Office, UK classification: UK National Accounts, US classifica-
tion: IMF Balance of Payments Statistics.
NB: Other business services in the US (IMF classification) include merchanting and other trade-related services,
operational leasing services and miscellaneous business, professional and technical services.
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Table 8: Offshoring Intensity in Germany, the UK and the US

Service Offshoring Intensity

Year Germany (a) Germany (b) UK us () us ()
1991 1.47% 1.01% - - -

1992 1.47% 0.98% 3.50% 0.49% 0.18%
1993 1.46% 0.98% 3.82% 0.53% 0.18%
1994 1.41% 0.94% 3.94% 0.56% 0.20%
1995 2.03% 1.01% 3.98% 0.58% 0.20%
1996 2.15% 1.11% 4.33% 0.61% 0.21%
1997 2.52% 1.33% 4.18% 0.64% 0.23%
1998 2.70% 1.40% 4.65% 0.66% 0.24%
1999 3.01% 1.59% 5.20% 0.75% 0.29%
2000 3.17% 1.74% 5.51% 0.76% 0.29%
2001 3.61% 2.26% 5.50% 0.80% -

2002 3.56% 2.21% - - -

CAGR* 8.39% 7.38% 5.15% 5.60% 6.14%

Material Offshoring Intensity

Year Germany (a) Germany (b) UK us () us (1)
1991 17.29% 18.49% - - -
1992 15.58% 16.46% 28.19% 8.74% 11.72%
1993 14.43% 14.93% 29.49% 9.24% 12.68%
1994 14.66% 16.00% 29.77% 9.92% 13.41%
1995 15.43% 16.89% 30.70% 10.47% 14.18%
1996 15.26% 16.90% 30.66% 10.38% 14.32%
1997 15.93% 18.32% 29.67% 10.51% 14.55%
1998 16.70% 18.97% 28.00% 10.48% 14.94%
1999 16.85% 19.05% 28.00% 10.78% 15.55%
2000 18.73% 21.51% 28.56% 11.94% 17.33%
2001 16.77% 19.88% 28.09% 11.47% -
2002 16.21% 19.69% - - -
CAGR* -0.59% 0.57% -0.04% 3.07% 5.01%
Service Sectors 7 7 9 5 5

Manufacturing
Sectors
Source: Own calculations for Germany (a) and (b). Weighted average across all sectors i by outputs.

Germany (a): Y [(imported service j by sector i)/(total non energy inputs used by sector i)]. Other measures:
[(input purchases of service j by sector i)/(total non energy inputs used by sector i)]* [(imports of service
j)/(production; + imports; - exportsj). Data: input-output tables, Federal Statistical Office. Revised data only for
2001-2002.

Calculations for the UK: Amiti and Wei (2004b). Data: input-output tables, UK National Statistics, IMF: Balance of
Payments Statistics. NB: UK data is not directly available, but can be reconstructed thanks to Figure 2 in Amiti
and Wei (2004b).

Calculations for the US: (I): Amiti and Wei (2004a); (Il): Amiti and Wei (2006). Data: input-output tables, US Na-
tional Statistics, IMF: Balance of Payments Statistics.

36 36 69 96 96

*CAGR: Compound Annual Growth Rate, based on first and last available year
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Table 9: Ranking of Service Offshoring Intensity Growth and Employment Growth in Germany
(1991-2000)

Ranking of Service Offshoring Growth Sﬁiﬁ;;gg@i&ﬂg Emgrls\)llvrphent
Sector % Rank % Rank
Top Ten

Computer and related activities 1266.8% 1 91.4% 1
Office, accounting and computing machinery 453.4% 2 -65.9% 43
Tobacco products 288.0% 3 -31.6% 31
Other business activities 278.5% 4 83.5% 2
Research and development 212.3% 5 33.7% 5
Chemicals exluding pharmaceuticals 144.9% 6 -35.4% 33
Metal castings 143.3% 7 -35.1% 32
Other transport equipment 134.7% 8 -28.4% 28
Pharmaceuticals 133.2% 9 -4.1% 13
Beverages 96.1% 10 -16.4% 17
Ranking of Employment Growth Sﬁiﬁg;gg&i\:mg Emg:g:\/?hem
Sector % Rank % Rank
Bottom Ten

Printing -26.6% 32 -41.0% 34
Gas and gas supply 28.7% 23 -41.1% 35
Radio, television and communication equipment 67.5% 16 -42.0% 36
Iron and steel 30.5% 22 -43.3% 37
Coke, refined petroleum products and nuclear fuel -79.5% 37 -46.5% 38
Non-ferrous metals -66.1% 35 -47.3% 39
Textiles -92.1% 41 -50.3% 40
Leather, leather products and footwear -100.0% 43 -60.0% 41
Wearing apparel, dressing and dying of fur -86.1% 38 -64.0% 42
Office, accounting and computing machinery 453.4% 2 -65.9% 43

Source: Own calculations. Data: Federal Statistical Office, STAN Industrial Database OECD.
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Table 10: Estimation Results (1991-2000)

Dependent variable: Alnemployment;

First difference

Fixed effects*

Second difference

FD longer periods

€] @) @) @) ©) (6) ) @®) ©) (10) an
Aln(OSS), -0.0003 -0.0019 0.0004 -0.0000 0.0007 0.0031 0.0112 0.0023 -0.0011 -0.0006 -0.0020
(0.965) (0.777) (0.947) (0.999) (0.913) (0.617) (0.279) (0.817) (0.839) (0.915) (0.832)
AIn(OSS)1 -0.0057 -0.0069* -0.0071 -0.0060 -0.0178** -0.0106 -0.0032 -0.0027 -0.0801*
(0.350) (0.093) (0.226) (0.211) (0.017) (0.110) (0.527) (0.641) (0.051)
AIn(OSM), -0.0853* -0.1368** -0.0725* -0.0287 -0.0658 -0.0501 -0.0896 -0.0915 -0.0534 -0.0545 -0.5166***
(0.069) (0.013) (0.072) (0.463) (0.147) (0.204) (0.148) (0.100) (0.266) (0.309) (0.000)
AIn(OSM)41 -0.1334*** -0.0815* -0.0564 -0.0452 -0.1924** -0.1323* -0.0225 -0.0259 -0.1598**
(0.003) (0.066) (0.139) (0.250) (0.012) (0.025) (0.597) (0.609) (0.019)
Aln(real wage), -0.3826*** -0.3446*** | -0.3779*** -0.3359** -0.2910%** -0.2859*** -0.3118
(0.000) (0.000) (0.001) (0.002) (0.000) (0.000) (0.188)
Aln(real wage).1 -0.1618** -0.0798 -0.4265*** -0.3235%* 0.0692 0.0835 -0.2583
(0.020) (0.297) (0.000) (0.003) (0.478) (0.445) (0.297)
Aln(real output); 0.2466*** 0.1961*** 0.1863* 0.2210%*** 0.1078 0.0927 0.3502***
(0.000) (0.001) (0.059) (0.008) (0.159) (0.275) (0.009)
Aln(real output).1 0.1582%** 0.0868 0.2986*** 0.3079*** -0.0275 -0.0464 0.1703
(0.001) (0.259) (0.000) (0.000) (0.742) (0.620) (0.228)
Year fixed effects Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes
Sector fixed effects No No No Yes Yes Yes No No No Yes No
Joint significance tests:
AIN(OSS); + AIN(OSS)1 = 0 p>F=0.1351 p>F=0.1687 | p>F=0.0550 p>F=0.2653 p>F=0.8052  p>F=0.8816 |p>F=0.1171
AIn(OSM); + AIn(OSM)+1 = 0 p>F=0.1455 p>F=0.3481 | p>F=0.0309 p>F=0.0777 p>F=0.5301 p>F=0.5865 | p>F=0.0000
AIN(OSS); + AIN(0OSS).; =0 p>F=0.6176 p>F=0.2786 | p>F=0.3796 p>F=0.8679
AIN(OSM); + AIn(OSM),.; = 0 p>F=0.1474 p>F=0.4286 | p>F=0.0313 p>F=0.0797
Observations 318 282 246 318 282 246 282 282 210 210 35
R-squared 0.17 0.21 0.40 0.49 0.53 0.57 0.75 0.77 0.26 0.30 0.72

Source: Own calculations. p*<0.1, p**<0.05, p***<0.001 (p-values in brackets).

* The time-demeaned variables Xit in the fixed effects model differ from the first differenced variables Ax;.
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Table 11: Correlation Matrix (1991-2000)

Inoss; Inossi; Inosmy Inosmy:  Inwage;  Inwage.; Inoutp; Inoutpi.y  Inimsh, Inimshy.y
Inoss; 1.0000
INoSSt+1 0.9444 1.0000
Inosm; -0.1340 -0.1468 1.0000
Inosmyy -0.1389 -0.1597 0.9863 1.0000
Inwager.1 0.2428 0.2619 0.1688 0.1642 1.0000
Inwager.y 0.2254 0.2462 0.1495 0.1475 0.9872 1.0000
Inoutput; -0.1925 -0.2108  -0.1629  -0.1632 0.1065 0.1290 1.0000
Inoutput.; -0.1993 -0.2213 -0.1645 -0.1629 0.0978 0.1223 0.9972 1.0000
Inimshy 0.0317 0.0266 0.7307 0.7306 0.2287 0.1978 -0.3620 -0.3623 1.0000
Inimshy.1 0.0364 0.0313 0.7303 0.7305 0.2172 0.1865 -0.3844  -0.3842 0.9938 1.0000
Alnoss; Alnossi,; Alnosm;  Alnosmg.; Alnwage; Alnwagey; Alnoutp;  Alnoutpy.; Alnimsh;  Alnimshy.
Alnoss; 1.0000
Alnossi1 0.0221 1.0000
Alnosm; -0.1685 0.1214 1.0000
Alnosmyq 0.0557 -0.2147  -0.2399 1.0000
Alnwage; 0.0291 0.0471 0.0089 0.0157 1.0000
Alnwage.; -0.0244 -0.1227 -0.0543 0.0027 0.0019 1.0000
Alnoutput; 0.0971 0.1749 0.0948  -0.1905 0.2680  -0.1152 1.0000
Alnoutput.; 0.1575 0.0810 -0.1686 -0.0953 -0.0717 0.1967 0.1187 1.0000
Alnimshy 0.0007 0.0319 0.0956 0.1300 -0.1476 -0.0392 -0.2890 -0.1445 1.0000
Alnimshy.q -0.0256 -0.0465  -0.0548 0.1168 0.0689 0.1324  -0.0530 0.0454 0.0551  1.0000

Source: Own calculations. p*<0.1, p**<0.05, p***<0.001 (p-values in brackets).

Table 12: Outliers (1991-2000)

Dependent variable: Alnemployment;

Iterative Estimation OLS without pharmaceuticals OLS w/o pharmaceuticals and office
accounting & computer machinery
@ (2 3 “ ®) (6)
AIn(OSS), -0.0034 -0.0063 0.0003 0.0033 0.0024 0.0030
0.472) (0.103) (0.957) (0.587) (0.673) (0.630)
AIn(OSS)1 -0.0071 -0.0086** -0.0071* -0.0059 -0.0063 -0.0075
(0.134) (0.032) (0.084) (0.210) (0.126) (0.105)
AlIn(OSM), -0.0556** -0.0171 -0.0685* -0.0469 -0.0621 -0.0538
(0.011) (0.347) (0.087) (0.228) (0.127) (0.186)
AIN(OSM)q -0.0659*** -0.0156 -0.0773* -0.0424 -0.0707 -0.0532
-0.4475%** -0.4612%* (0.086) (0.295) (0.111) (0.184)
Aln(real wage), (0.000) (0.000) -0.3865*** -0.3440%** -0.4120%** -0.3709***
-0.1495%** -0.1571%** (0.000) (0.000) (0.000) (0.000)
Aln(real wage).1 (0.000) (0.000) -0.1630** -0.0745 -0.1189** -0.0482
0.2711%** 0.3172%** (0.023) (0.331) (0.046) (0.516)
Aln(real output) (0.000) (0.000) 0.2475%** 0.1951*** 0.2431%** 0.1867**
0.1888*** 0.2161%** (0.000) (0.001) (0.000) (0.004)
Aln(real output).1 (0.000) (0.000) 0.1603*** 0.0889 0.1685*** 0.0950
(0.001) (0.250) (0.001) (0.243)
Year fixed effects Yes Yes Yes Yes Yes Yes
Sector fixed effects No Yes No Yes No Yes
Joint significance tests:
AIn(OSS); + AIn(OSS)+1 = 0 p>F=0.2547 p>F=0.0439 p>F=0.1223 p>F=0.1620 p>F=0.1136 p>F=0.0760
AIn(OSM); + AIn(OSM);,; = 0 p>F=0.0020 p>F=0.5680 p>F=0.1804 p>F=0.3967 p>F=0.2404 p>F=0.2872
Observations 246 246 239 239 232 232
R-squared 0.63 0.81 0.39 0.57 0.42 0.58

Source: Own calculations. p*<0.1, p**<0.05, p***<0.001 (p-values in brackets).
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Table 13: Additional Control Variable (1991-2000)

Dependent variable: Alnemployment;

OLS all sectors

OLS w/o pharmaceuticals

OLS w/o pharmaceuticals and office

accounting & computer machinery

1) 2 (€] 4 5) 6
AIn(OSS) 0.0021 0.0037 0.0019 0.0038 0.0034 0.0027
(0.720) (0.560) (0.747) (0.545) (0.565) (0.664)
AIN(OSS)1 -0.0055 -0.0066 -0.0057 -0.0065 -0.0050 -0.0082*
(0.173) (0.168) (0.156) (0.165) (0.196) (0.067)
AIn(OSM), -0.0386 -0.0122 -0.0328 -0.0091 -0.0280 -0.0184
(0.154) (0.583) (0.194) (0.672) (0.290) (0.414)
AIN(OSM)41 -0.0647 -0.0351 -0.0554 -0.0302 -0.0503 -0.0431
(0.136) (0.349) (0.183) (0.421) (0.217) (0.228)
Aln(real wage), -0.3902%** -0.3734%* -0.3953*** -0.3718%* -0.427 1% -0.4036***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Aln(real wage).1 -0.2228%* -0.1496** -0.2280*** -0.1443** -0.1765%* -0.1029
(0.004) (0.031) (0.003) (0.039) (0.009) (0.130)
Aln(real output) 0.2387*** 0.2235%** 0.2392%** 0.2230%** 0.2463*** 0.2214%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Aln(real output) 1 0.1853*** 0.1470*** 0.1884*** 0.1502*** 0.2005*** 0.1621***
(0.000) (0.005) (0.000) (0.004) (0.000) (0.002)
Aln(import share), -0.0109 -0.0131 -0.0138 -0.0145 0.0006 -0.0076
(0.591) (0.526) (0.511) (0.497) (0.968) (0.714)
Aln(import share).q -0.0357 -0.0529** -0.0427* -0.0589** -0.0446 -0.0660**
(0.150) (0.050) (0.092) (0.033) (0.102) (0.020)
Year fixed effects Yes Yes Yes Yes Yes Yes
Sector fixed effects No Yes No Yes No Yes
Joint significance tests:
AIn(OSS); + AIn(OSS)+1 = 0 p>F=0.3031 p>F=0.2068 p>F=0.2876 p>F=0.2059 p>F=0.2672 p>F=0.1191
AIn(OSS); + AIn(OSS)..1 =0 p>F=0.2993 p>F=0.6358 p>F=0.3639 p>F=0.7133 p>F=0.4555 p>F=0.4782
Observations 225 225 218 218 211 211
R-squared 0.44 0.60 0.44 0.60 0.47 0.61

Source: Own calculations. p*<0.1, p**<0.05, p***<0.001 (p-values in brackets).
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Figure 1: Classification of Offshoring
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Figure 2: Other Business Services Imports Balance
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Figure 3: Computer and Information Services Imports and Balance
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Figure 4: Imports of Other Commercial Services Standardized to 100% (Mio. US$)
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Figure 5: Offshoring Intensity of Intermediate Inputs in Germany
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Figure 6: German Service Offshoring Intensity Growth and Employment Growth (1991-2000)
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Figure 7: German OSS and Employment Development in the Manufacturing Sector (1991-2002)
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Appendix 1

oO~NO OIS WNPE

37
38
39
40
41
42
43

Manufacturing Sectors (36 Sectors)

Food products

Beverages

Tobacco products

Textiles

Wearing apparel, dressing and dying of fur
Leather, leather products and footwear

Wood and products of wood and cork

Pulp and paper

Paper products

Publishing

Printing

Coke, refined petroleum products and nuclear fuel
Pharmaceuticals

Chemicals exluding pharmaceuticals

Rubber products

Plastic products

Glass and glass products

Ceramic goods and other non-metallic mineral products
Iron and steel

Non-ferrous metals

Metal castings

Fabricated metal products, except machinery and equipment
Machinery and equipment, n.e.c.

Office, accounting and computing machinery
Electrical machinery and apparaturs, n.e.c.
Radio, television and communication equipment
Medical, precision and optical instruments
Motor vehicles, trailers and semi-trailers

Other transport equipment

Manufacturing n.e.c.

Recycling

Electricity, steam and hot water supply

Gas and gas supply

Collection, purification and distribution of water
Construction site and civil engineering
Construction installation and other construction

Service Sectors (7 Sectors)

Post and telecommunications

Financial intermediation except insurance and pension funding
Activities related to financial intermediation

Renting of machinery and equipment

Computer and related activities

Research and development

Other business activities

Source: Input-output tables, Federal Statistical Office.
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