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Summary

The study deals with the question whether external (foreign and West Genvesipis

in East Germany induce technological spillover effects in favdoofestic firms. It ties

in with a number of other econometric spillover studies, especiaflytrénsition
economies, which show rather mixed and inconclusive results so faareDiffrom ex-
isting spillover analyses, this study allows for a much deep&anadgoreakdown up to
Raumordnungsregioneand uses a branch classification that explicitly considers inter-
mediate and investment good linkages. The regression results showthe posrela-
tion between the presence of external investors and domestic prowctivity, no
matter which regional breakdown is looked at (East Germany &®la Wederal states,
or RaumordnungsregiongnTechnology spillovers which may exist in particular cases
are obviously not strong enough to increase the domestic firms’ overall productivity.

Zusammenfassung

Die Studie setzt sich mit der Frage auseinander, ob extern@n@sshe und westdeut-
sche) Investoren in Ostdeutschland Technologie-Spillovers zugunsten escheim
Unternehmen induzieren. Die Untersuchung knupft an eine Reihe 6konometrischer Spil
loverstudien an, vor allem an solche fur Transformationslénder, die Isisheunein-
heitliche Ergebnisse liefern. Anders als die vorliegenden Studieverndet diese Un-
tersuchung eine regionale Aufgliederung bis hin zu Raumordnungsregionen. Ferner wird
eine Branchenklassifizierung vorgenommen, die Vorleistungs- und Ineestfiter-
verknipfungen explizit beriicksichtigt. Die Regressionsergebnissenzgidoch keinen
positiven Zusammenhang zwischen der Anwesenheit externer Investorenrupich-de
duktivitat einheimischer Unternehmen, unabhangig davon, welche regionadeiBet
tungsebene gewahlt wird (Ostdeutschland insgesamt, Bundeslénder aoeoréRa
nungsregionen). Technologie-Spillovers, die in Einzelfallen mdglicheenexistieren,

sind offensichtlich nicht stark genug, um die Produktivitat einheimisdnégzrnehmen
insgesamt zu starken.

Keywords: East Germany, foreign direct investment, technologyegii, innovation,
productivity
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1. Introduction

Roughly 14 years after the German Reunification, East Germangxpasienced sub-
stantial progress in industrial restructuring and technological mizé¢on, but com-
pared to West Germany, there is still substantial effort neededder to adapt eco-
nomically. The lagging behind of East Germany becomes visible, espediallsespect
to productivity. In 2002, East Germany’s productivity (gross value addeehmaoyee)
accounted for 72% of West Germany (DIW Berlin/IAB/IfW/IWH/ZE¥003). It is the
backward level, but also the slowed down pace of catching-up sincedHfds that
is being regarded as problematic. The reasons are manifold. Eahpasearch con-
ducted by the IWH shows that lower capital intensities, defiasniri infrastructure,
and an unfavorable composition of branches within manufacturing industry contribute to
the productivity gap (Ragnitz/Muller/Wolfl et al. 2001).

For the ongoing process of catching-up and the build-up of international dvepet
ness, it is essential to proceed with technological progress sindctaring which on

the enterprise level materializes in the form of innovations. Inrmvatieans the intro-
duction of new products and production processes as well as organizatiangks.

This does not necessarily require own research and development (R&Ey, new

products or processes can also be based on the transfer of ertdrnaldgy. Besides a
commercial technology transfer (e.g. license agreements), inmwsatan also derive
from technology spillovers in the sense of trickle-down or syneifggtsfbetween en-
terprises. With respect to economically backward countries anggsuch spillover ef-
fects are expected to take place especially from foreign dsabes to local firms.

Whether and in how far foreign companies contribute to domestic finmésation and

thus productivity via spillovers will be subject of this paper.

Technology spillovers have gained much attention in economic researckhevesst
decades, especially with respect to developing countries. With these@otforeign di-
rect investment (FDI) in former socialist countries after 1986 ,question about inno-
vation stimulating spillovers in favor of local firms has motivateskarchers to engage
in “spillover research” for this group of countries, too. For Eastaay where FDI
also plays an important role since 1990 hardly any empirical odsabout spillover ef-
fects has been carried out so¥afet, due to the fact that East Germany is still an eco-

1 So far, only Peri/Urban (2002) have undertakee@mometric study about productivity spillovers for
East Germany. They found evidence for spillovessnfiforeign subsidiaries, but the results bear some
limitations related to the data source. In thaidgtit was only possible to apply a regional bresadwl
on the level of federal states and even more impbrthey could not find foreign subsidiaries for
Saxony Sachsehin their dataset, which does certainly not cqroesl to reality.
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nomically backward region, the topic of FDI led technology spillovers high impor-
tance, not only for scientists but for economic policy makers, too.stimy is intended
to fill the existing research gap for East Germany and congrittuthe discussion of
technology spillovers in catching-up economies in general.

The following chapter outlines the theoretical background, explains fiieeedt spill-
over mechanisms and refers to necessary framework conditiondl.aShvegter 3 intro-
duces some general features on foreign (and West German) invediarst Germany.
Following this, the design of analysis (chapter 4) and regression results widdss{ad
(chapter 5). Chapter 6 draws final conclusions.

2. Theoretical background

In economic theory, spillovers play a crucial role in new growth thebich points out
spillover effects as a determining factor of economic growth Rogner 1986, Romer
1990, Lucas 1988, Grossman/Helpman 1997). The perception of technology as a public
good or rather the consideration of ,partial nonexcludability of knowledge®
(Grossman/Helpman 1997: 18) allows to explain economic growth endogendusdy. T
new growth theory lies the very base to trace back economic gtowtter-firm spill-
overs. Yet, the specific focus of this paper, namely technology spillreensoreign to
domestic firms has rather been a central theme of development estsnwho are con-
cerned with the question how economically backward economies can cat€hchp.
nology transfer and spillover effects from FDI are a majoues®r development
economists in various theoretical contributions (e.g. Hirschman 1965, Moran 1998,
Reuber et al 1973). This project basically follows the development ecstivomay of
thinking, assuming that foreign subsidiaries contribute to local simsonomic devel-
opment in East Germany, too. While this forms the overall thedréigckground, the
study also needs to address the theoretical question how technolotyysioiiéd over

from one company to another.

This leads to international business literature, notably Dunning (1993)s wiell-
established “eclectic paradigm” explains under which circumssamecgtinational com-
panies establish a foreign subsidfaaynd why foreign subsidiaries are technologically

2 Foreign subsidiaries are defined as companieshafwmore than 50% of the voting shares are owned
by a foreign corporation, called the parent compdnypractice, most foreign subsidiaries are 100%
foreign owned (Downes/Goodman 1993: 1037).
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superior compared to domestic firth§.echnological superiority is, however, only a
necessary precondition, not yet an explanation for spillovers as such tAdndgferent
mechanisms of spillovers need to be elaborated in more detail. Bafongg to this, a
clear definition of technology spillovers should be given. In this papgmaodogy spill-
overs are defined as the transfer of technology and/or knowledge fragnfeubsidiar-
ies to domestic firms outside market transactions.

Very often, technology spillovers are put equal with positive extaffiatts which can
occur through the mechanism of demonstration effects from foreign testioniirms
(learning-by-watching) or through labor mobilibf qualified workers who transfer
knowledge by changing from a foreign to a domestic firm (Blomst#okko 2000).
Apart from these rather anonymous and normally unintended effectgnfa@isidiar-
ies may also voluntarily transfer technology to a local firm.hSspllovers are not ex-
ternal effects but usually based on an immediate cooperation betinedwo sides.
They can occur in different contexts: it may e.g. be efficienafforeign subsidiary to
provide technological support to a local firm in order to enable it torhe a future
supplier — so called supplier support. On the other hand, a foreign investaramsfer
extra technology to a domestic customer for marketing strateggons — so called cus-
tomer suppor{Dunning 1993: 446ff, Blomstrom/Kokko 1998). Beyond this, it is con-
ceivable that foreign subsidiaries and domestic firms work togetitlein cooperation
projects outside pure buyer-supplier-relations, such as joint resmagctievelopment
(R&D), innovation, or training projects. Here again, the foreign investy find it ef-
ficient to voluntarily transfer technology to the domestic coopergtastner — we talk
about “networking“as another mechanism of spillovers (Dunning 1993: 470).

Naturally, spillovers may occur within branch@srizontally) or across branches (verti-
cally), but obviously both effects are likely to overlap (Meyer 200drg&sreenaway
2001). Very often, supplier and customer contacts are inter-indusitionsl along the
value added chain while demonstration and labor mobility are to adatget branch
specific spillover mechanisms. Apart from this, spatial proxingitgn important factor
for spillovers to become real. Although spillovers are imaginalrtessadarge distances,
the presence of foreign subsidiaries “next door” means reducedctianszosts for the
technology taking local firm, such as lower costs for observation, comcation etc.

3 According to Dunning’s paradigm, multinationalnfis are driven by the intention to also exploit thei
firm specific technologies internally, that meanighim the multinational concern, instead of signang
license agreement with a local company abroad.r&ason behind is that transactions in international
technology markets (e.g. license agreements, liuspoften fail because of asymmetric information
between the two sides. Accordingly, it is assunted toreign subsidiaries are equipped with advanced
technology — at least compared to local firms mftireign market.
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As early as 1890, Marshall was the first to describe aggldimeradvantages, among
them the boosted flow of information deriving from “the concentrationpetialized
industries in particular locations” (Marshall 1962: 222). Agglomeragidvantages in
the sense of Marshall were later put forward by Krugman (109Biljhis sense, clusters
of foreign and domestic firms should be predestinated for spillovehe isense of this
paper.

On the part of domestic firms, the absorptive capacity, that ntearbility to adopt
and implement external technology, is of high importance for technataggfers to
become real. According to Cohen/Levinthal (1990) — the most reputed theorikis

field — the absorptive capacity is a function of own research & derednt and human
capital. In the context of this paper, it means that the highealtberptive capacity of
domestic firms, the better the chances for positive spillover effects.

To sum up, the theoretical considerations outlined here suggest tipaésleace of for-
eign subsidiaries one way or another leads to technological innovatidommser time to

an economically better performance of domestic firms. The hegtéwrmance, notably

in terms of productivity, derives — on the one hand — from product innovations which al
low access to new and possibly international markets with highee eaded produc-
tivity. Process innovations and organizational changes on the other hdrid ligher
technical and managerial efficiency.

3. Foreign and West German investors in East Germanysome
stylized facts

It is generally known that East Germany attracted foreign awker more — West Ger-
man investors on a grand scale after 1990. Well known examples ddamBDresden,
Dow Chemical in Schkopau, Volkswagen in Zwickau and Dresden, BMW in igeipz
etc. In the sense of this paper, foreign and West German subsidadrri@to the same
category, namely the category of firms that serve as a paitentirce of spillovers due
to their technological superiority and other advantages relateditdrdresnationality,

4 Recently, much attention has been devoted to ¢henfially positive effects of clusters, industritd-
tricts, regional (innovation) networks in econorsitiences and policy programs too (see e.g. Gunter
2004a: 152f; Pyka/Kueppers 2003; Koschatzky/Kuligkaker 2001).
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such as advanced international competitiveness, global sourcing anoutistrichan-
nels et

Foreign and West German subsidiaries have a relatively higlhtieithe East German
economy. In 2001, the degree of “foreign penetration” reached levelaréhabmpara-
ble to those of the neighboring Central East European countries (C&&gending on
the indicator looked at (see chart Ih) East Germany, external (foreign and West Ger-
man) subsidiaries account for nearly 50% of employment, more than 68&esfand
investments, and nearly 80% of exports in 2001. In advanced OECD econoneigs, for
subsidiaries have a much lower share in overall employment and investments.

Chart 1: “Foreign penetration” in manufacturing industry 2001
- share of external subsidiariéis overall employment, sales, investments, and exports (%) -
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®For East Germany, “external subsidiaries” meansidorand West German subsidiaries, for CEEC it méareign
subsidiaries.

Data source: East Germany: IAB establishment panelculation of the IWH; CEEC: WIIW “Database
on Foreign Investment Enterprises” (relying onowdil sources)

5 Of course, in the case of West German firms, ameet automatically assume transnationality, but
there are simply too many examples of multinatimwicerns among the West German investors for
leaving them aside (e.g. Bayer, BASF, Bosch, BM\WsPhe, Siemens, Volkswagen)

6 In 1998, the share of foreign subsidiaries, i.ajamity foreign owned firms, in total employment (o
gross fixed capital formation) of manufacturing ustty accounted to 28% (35%) in France, 16%
(14%) in Finland, 20% (-) in Germany as a whole%2{@0%) in Great Britain, 22% (30%) in the
Netherlands, and 22% (20%) in Sweden (OECD, 2001).
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Despite the strong “foreign penetration” in terms of employmefds sand investment
shares, the pure number of foreign and West German establishmEatt Bermany is
low. In 2001, about 17% of all establishments in the East German mamunfgéhdus-
try were majority foreign or West German owned firms. Thisdaidis that external in-
vestors are much bigger firms, and indeed, in 2001 foreign establishenepitsyed on
average 123 persons (West German establishments: 52) while &astrGestablish-
ments have on average 12 employees (Gunther 2004b: 16f).

As regards qualitative aspects of external subsidiariesn ibeshown that they are in-
deed characterized by the assumed higher technological capaimtipaced to domes-
tic firms (see table 1). Furthermore, external subsidiaridsast Germany exhibit on
average a clearly higher labor productivity than domestic fimes & one controls for

differences in branches and firm size (Gunther 2004b: 19ff).

Table 1: Product innovations and R&Dof foreign, West German,
and East German establishments (establishments in %)
Product innovations (1999-2000) At least one| All 3types | Research

of the 3 types of product &
Product im-| Enhancement Market in- | Of product | innovation | Develop-
proved or | ofthe range| novation | Innovation ment
further de- | of products (1999-2000)| (1999-2000)|  (2001)

veloped

Foreign estab
lishments 66.4 39.8 30.2 79.2 9.6 46.7

West German

establishments 47.8 29.1 12.3 54.4 4.5 22.9
East German

establishments 38.8 25.1 10.8 447 5.6 10.7
All establish-

ments 40.5 25.7 11.4 46.4 55 13.3

Source: IAB establishment panel, calculation oflivi.

Both the strong weight of external subsidiaries in East Germuashyheir superior tech-
nological capability justify the question about technology spillovefaviar of domestic
companies. Moreover, compared to CEEC, East Germany is likely talprmore fa-

7 Comparable results with respect to technologiaakbility are found for foreign subsidiaries in GEE
(e.g. Habuda/Szalavetz 2000, Hunya 2002).

10
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vorable framework conditions for spillovers to become real. The fact that {batynaf
external investors in East German are West German subsdackides language bar-
riers. Since the mid 1990s, the German innovation policy has increafmglsed on
support programs for innovation networks and cluster building in East Gerad
despite all weaknesses, small and medium sized companies Bdfasiny have easier
access to private and public financing including risk capital than tenterparts in
CEEC.

4. Design of the empirical spillover study

4.1. Basic considerations

Econometric spillover studies usually use models in which labor prodyabivitotal
factor productivity of domestic firms is regressed on a numberdafpendent variables
assumed to affect productivity, and so does this paper. In generalptadactivity is a
good overall and easily observable measure for technological capdbitierent from
the majority of existing spillover analyses, the presence oigiofems will be consid-
ered for clusters instead of single branches, and the spatial cdmefhspillovers will
be taken into account as well. To measure spillovers from foreiganestic firms, a
variable is included in order to proxy for the presence of foreigmsfiusually the share
of employment (or sales) in foreign subsidiaries over total emm@ot/iGor sales). If the
regression analysis results in a positive and statistidgityfisant estimate of the coef-
ficient on the foreign presence variable, it is regarded as ewiu&nd positive produc-
tivity impact took place from foreign to local firfisThe use of labor (or total factor)
productivity as dependent variable is based on the assumption thahakxtgestors
induce innovations in domestic firms which finally result in higher prodtyg (see
chapter 2). Of course, the approach for investigating spillover effisaiescribed above
is a rather indirect one, since a whole chain of processes haskid&iore evidence for

8 Spillover studies of this type were pioneered laye& (1974) and Globerman (1979) using cross sec-
tional industry level data for Australia (for 1968)d Canada (for 1972) respectively. For a compre-
hensive overview of more recent econometric spdtcanalyses in general see e.g. Blomstrom/Kokko
(1998) and Gorg/Greenaway (2001).

11



IWH

spillovers can be proved, i.e. presence of external firmspillover mechanisms (dif-
ferent types)— innovations in domestic firms> productivity increasé.

4.2. Data source: The IAB establishment panel

The regression analysis has been conducted by the use of micrpdeetldata, the
IAB establishment panelAB-Betriebspanél The IAB establishment panel is carried
out annually by the Institute for Employment Research of the Federal LalrgigeSen
Germany Institut fir Arbeitsmarkt- und Berufsforschung der Bundesanstalt fur tArbei
IAB). The survey is representative for the East German economy. Basic mopigdtie
employment statistics register of the Federal Employmenticgsr Bundsanstalt fur
Arbeit). The register includes all establishments with at leasteomgloyee who is
obliged to social insurance contribution. Survey unit is the establishthahtneans the
local business unit (not the enterprise as a whole). This is iaypartstrength of the
survey especially when making investigations in the East Gercmmomy, because
many West German based enterprises have established subsidiBass Germany. In
2001, the sample for manufacturing industry comprised 1 800 establishme&isstor
Germany. Weighting factors both for cross-section as well astdoingal are provided
by the IAB10 This paper uses data waves for 1999-2003 for manufacturing industry (ex-
cluding mining and construction industry). It is possible to identifgldisthments with
majority foreign and West German ownership as well as majgagt German owned
firms. The panel gives information about general features of thbliesbments, such as
branch (2-digit WZ-93 level), employees, sales, value added, and — |lasitdatst —
information about the location on county level.

4.3. Consideration of horizontal and vertical effets: cluster approach

As mentioned earlier it is the intention of this paper to consideézdraal and vertical
effects simultaneously since it is reasonable to assume tliaeXist in parallel. In or-
der to consider this in the empirical analysis, the study does mptysapply the ex-
planatory variables — first of all the presence variable — f@lesibranches, but for clus-

9 This is of course a simplified description of thkole process. In reality, it is not so one-dimenal
since a variety of framework conditions are at wto&. Yet, for the purpose of this paper, a basic
model like this is indispensable.

10 For further information see Kélling (2000).

12
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ters of branches belonging together with respect to their input éskagthis paper, in-
put linkages are considered in terms of intermediate products lassvemvestment
goods. In this sense, clusters have been build on the basis of input-outpsietalbhe
one hand and investment good matrices on the other hand. Table 2 shows fes linka
for each industrial branch.

The table should be read as follows: Branch 1 (food, beverages and tolemeiregs
inputs in terms of intermediate products from itself (branch 1yvels as from the
branches 3 (wood, paper and printing), 4 (chemical industry), 5 (rubberc)tasdi 7
(metal industry). Furthermore, branch 1 receives investment goodsfesroh 8 (ma-
chinery). Thus, the branches 1, 3to 5, and 7 to 8 build a cluster.

Table 2: Clusters of branches according to input linkages

Branches receiving goods

1 2 3 4 5 6 7 8 9 10 11 12

1 o
3 2 o o
o)
o 3 o o o o o
o
o 4 o o o o o o) o o o
E 5 o o o o
)
= 6 o o o
% 7 o o o o o o o o o
8 8 ° ° ° e/o|e/o|e/o|e/o|e]/O ° e/o|e/o|e/0O
S 9 ° ° e/o|e/o|e/o0 °
E 10 ° ° o °
o 11 ° /0o

12 o

O — Input linkages in the sense of intermediatelpeots (input coefficient > 5%),e — Input linkages in the sense of
investment goods

1 - food, beverages, tobacco (WZ 15+16); 2 — extitextile products, leather (WZ 17-19); 3 — weopaper, pub-
lishing, printing (WZ 20-22); 4 — chemical industfyZ 23+24); 5 — rubber, plastic products (WZ 26)- non-
metalic mineral products + recycling (WZ 26+37):-7basic metals + fabricated metal products (WZ2Bj+8 —
machinery (WZ 29+31); 9 — electronics (WZ 30+32);-1optical equipment (WZ 33); 11 — automobile hestve-
hicle construction (WZ 34+35); 12 — furniture, mémaiuring n.e.c. (WZ 36)

Source: own depiction.

11 The IAB establishment panel originally distinguishbetween 16 branches in manufacturing industry.
They basically correspond to the 2-digit branchie®/@-93 or NACE respectively. For the purpose of
this paper, the 16 branches have been summariz&d bvanches by putting together those branches
that are closely connected anyway, i.e. papertipgnpublishing + wood industry; automobile con-
struction + other vehicle construction; basic neetalfabricated metal products; non-metallic mineral
products + recycling.

13
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With respect to intermediate products, the linkages could be deterexaetly through
the use of input-output-tables provided by the Federal StatisticeleQif Germany,
(Statistisches Bundesan(Statistisches Bundesamt 2004). An input coefficient above
5% has been used as threshold, i.e. the intermediate products a brans feom an-
other branch account for 5% or more of their production. Considering invesjooht
linkages, an exact determination has not been possible since invegbudatare not
subject to the input-output-analysis of the Federal StatistidedeOh Germany, at least
not officially. Estimates from the Federal Statisticali€fexist, but they are not avail-
able with a breakdown for single branches of manufacturing industayist&iches
Bundesamt 2000: 235). However, the investment good matrix from the Sta@dfica
shows that machinery is by far the most important supplier for raetuming industry
as a whole followed by electronic industry (including optical equipreen}. Basically,
the matrix for investment goods of the Federal Statisticat®©Ffas been used as an ori-
entation, while the final assignment of investment good linkagedbl@ 2ais a result of
plausibility considerations.

The cluster determination as described here is an individual pregyavatrk for the
purpose of this paper and will be implemented as such in the econoametiysis. The
clusters as composed here do not claim to be a final and genendgticdtefor East
Germany.

4.4. Consideration of spatial proximity:Bundeslanderand ROR

In order to meet the theoretical considerations outlined in chapters2necessary to
account for spatial proximity too. Accordingly, the explanatory vaeglill not only
apply to clusters but to regions as well. Of course, no generakxiges about the spa-
tial range of spillover effects. It will always depend on individaiatumstances. The
analysis has been conducted for federal st&eadeslandgras a more rough classifi-
cation and combined countieRgumordnungsregiongwhich represents a more so-
phisticated and deeper breakdown. Berlin has been excluded from thesi@mgemaly-
ses, because as a city state it represents a speciattardurgtypical situation, not com-
parable to the other federal (territorial) states. While the fiederal states represent
administrative borders, the definition RhumordnungsregiongfiROR) follows a com-
bined administrative and functional approach. The determination of RORa&kEss into
account commuter movements (Bundesforschungsanstalt fir Landeskunde und Raum-
ordnung 1996). For East Germany, R&umordnungsregiongmave been distinguished
(see map 1), each consisting of approximately two to six countiesinVestigation on
the level of ROR is a significant novelty for spillover studies and has been pdesible

14
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because the IAB establishment panel provides information on the gistadtit's loca-
tion on county level. In addition to the analyses on the level of feskatals and ROR
and for the purpose of completeness, a regression for East Gersnanyhale will be

conducted as welp

Map 1: Bundeslanderand Raumordnungsregionenn East Germany
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12 The investigation for East Germany as a wholeuies East Berlin.
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Appendix 1 shows the weight of external investors (percentage ishamployment)
for each cluster and ROR.

5. The empirical model and regression results

According to the theoretical background outlined in this paper, the ecéstd a tech-
nology gap between external and domestic firms constitutes a funtdmescondition
for spillovers. In order to account for this, the regression anahsé@stroduced in the
following include only those East German establishments thay mdiibit a technol-
ogy gap compared to external investors within the relevant cllistaccordance with
earlier studies (Gunther 2004b: 27f), the majority of East Germias #xhibit a pro-
ductivity level below that of external investors’ average in tluster. Firms with a
technology gap are particularly predestinated for benefiting foaierreal investors. It
can and should, of course, not being excluded that spillovers may ocduetjusen all
firms, independent of their productivity level, branch, ownership structarebeait it is
the intention of this paper to investigate a particular form olosggits, namely those di-
rected from external to domestic firms. This is what econdneiorty implies (see chap-
ter 2) and what is typically being discussed and expected frony poé&ers in catch-
ing-up economies.

5.1. Investigation at the level oBundeslanderand ROR

As mentioned above, labor productivity of domestic firms (value addedngaopyee)
has been used as dependent variable (VAP). The presence (PRErio&leastablish-
ments — the central explanatory variable — is operationalizéu: ahare of employment
in external firms in total employment of the relevant Eastr@erestablishment’s clus-
ter and region (federal state, ROR). Besides the presencéeohaxfirms, the enter-
prise density (DEN) in the East German establishment’s rgdgoleral state, ROR)
needs to be taken in consideration because an extremely low humbkabisbments
would limit the chance for spillovers to become real. Furthermoraltberptive capac-
ity (ADOP) is an important condition for spillovers to fall on ffuitground. In this pa-
per, absorptive capacity has been operationalized via human capitdieighare of
qualified employees in the East German establishment’s tofabgment. In order to
capture possible crowding out effects, a control variable has beewledclsing the
Herfindahl index of the East German establishment’s branch ascafor competition
intensity (HF). Furthermore, control variables for the East Geraestablishment’s size
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(SIZE) and export intensity (EXPO) are included since both havenpact on the es-
tablishment’s productivity. Naturally, dummies for branches are introduced as well

Model for federal states and ROR respectively:

VAPi; = &+ a PREt12) + & DEN;; +&s ADOP: 1.1(2)
a HF t10) + & EXPQri2) + & SIZE12) +

controllvariables
& branch dummyl + ... 4abranch dummy11

VAP; Value added per employee in the particular Eastran establishment

PRE 1) Share of employment in external establishmentstai employment of the cluster and re-
gion of the particular East German establishmegion = federal state, ROR)*

DEN;; Number of all establishments per %far the cluster and region of the particular East
German establishment (region = federal state, ROR)*

ADOP, 1.12) Share of qualified employees in total employmentifie particular East German estab-
lishment

HF 1) Herfindahl index for the branch of the particulaassEGerman establishment*

EXPQ 1) Share of turnover in West German and foreign ntarke the particular East German es-
tablishment

SIZE 102 Number of employees in the particular East Gernsaabdishment (logarithm)

*Variables calculated by the use of cross sectieighting factors

The transmission of technology spillovers needs some time to teamgta productivity
effects. Therefore we use a lag model. The IAB establishme=t pdows estimates
with a time lag of one (two) years between dependent and independabtegrfFor
reasons of data availability, only the density variable falls tinbkosame year as VAP.
The regression has been carried out using longitudinal weighting factors.

Finally, the estimation results both for ROR and federal stlte®t show the expected
positive correlation between the presence of external firms astd@&aman establish-
ments’ productivity. Looking at ROR, the presence variable shows avposgn only

in two out of seven estimates. In one case, PRE even turns out to hegatiae sign
(see table 3). Similar results appear for federal stagesté&ble 4). Here, the presence
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variable shows a positive sign in only three cases. In general, tessiegr results show
a rather inconclusive picture, also with respect to the other vesiaDEN shows a
negative correlation while no significant coefficients could be elsefor ADOP and

HF. In cases where EXPO and SIZE show a significant coeffigieall, the sign is
positive as expected, but overall the picture is rather inconsi$tentcoefficient of de-

termination (R), lying between 0.1 and 0.2, is rather weak too.

The results become even more instable if the estimates are tahdloicthe develop-
ment instead of the absolute level of domestic firms’ value added productivity.

Table 3: Estimation results for ROR (signs of the significant coefficids)

N_umbe_r of_du_rr_l- adi.
Lag structure PRE DEN ADOP HF EXPO SIZE | mies with _5|gn|f|- R?
cant sign

99 -98 - + 2 (+) 0.22
00 - 98 - + 2 () 1(#) 0.22
00 - 99 + 5 (+) 0.19
01-99 - - 2(-) 0.09
01-00 + + 1(+) 0.11
02 - 00 + 3()1() 0.14
02 -01 + 3(+) 0.22

Table 4: Estimation results for federal states (signs of the significambefficients)

N.umbejr of_dum- adj.
Lag structure PRE DEN ADOP HF EXPO SIZE | mies with §|gn|f|— R?
cant sign

99 -98 - + 2 (+) 0.24
00 - 98 - + 2(-)1(+) 0.23
00 - 99 + - + 1(-)4 () 0.22
01-99 - + 2(9)1 (%) 0.1(
01-00 + + 1(+) 0.11
02 - 00 + 3()2() 0.16
02 - 01 + 3(+) 0.22
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5.2. Investigation for East Germany as a whole

Remains the question whether the presence of extestablishments (PRE) turns out
to exhibit a positive impact when estimated for tEaermany as a whole. Here the
analysis has been carried out as a pooled regnelsagically using the same variables as
before plus fixed effects time dummies. Differerani the firm specific approach in

chapter 5.1, the data of interest is now aggregatdaranch level.

Model for East Germany (pooled, unweighted estimate):

@VAP;; = &+ a PREw1 + & DEN +3 JADOR 11

ay HF 1 + & branch dummyl + ... +

a5 branche dummyll gime dummyl + ... +

agtime dummy3

controllvariables

OVAP; Average value added productivity of East Germaabdishments by branches*
PRE. Share of employment in external establishmentstal employment of the cluster*
DEN;; Number of establishments in the cluster*

@BADOR, .1 Average share of qualified employees in total eyiplent by branches*

HFit.1(2) Herfindahl index by branches*

*Variables calculated by the use of cross sectieighting factors

Here again, the estimation results do not showsitipe correlation between the pres-
ence of external firms and East German establistshgroductivity.

Table 5: Estimation results for East Germany as a whole (signs the significant

coefficients)

Number of dummies witl%
Lag structure| PRE DEN ADOP HF significant sign adj. R
time branches
One-year -lag + 2 (=) 2(H 0,65

19



IWH

6. Conclusions

At first glance, the regression results imply teaternal firms do not induce technology
spillovers in favor of East German establishmentt&llaHowever, all that can be shown
through the regression estimate is that the presehexternal investors has no positive
impact on domestic firms’ overall productivity. Nertheless, spillovers and synergy ef-
fects may exist between external and domestic firmzarticular cases. And in face of
the fact that there are numerous regional netwarks cooperations in East Germany
(GUnther 2004a) it is reasonable to assume thaestenfirms learn from external in-
vestors, but it is obviously not a representatire@cess. This finding is in line with sev-
eral other econometric spillover studies for traasieconomies as well as structurally
weak regions in West European countries (for amwue® see e.g. Gorg/Greenaway
2001). Nevertheless, the special approach and tyosethis study has been the consid-
eration of clusters and spatial proximity upRaumordnungsregionewhich had to be
neglected so far in other studies due to the lddkata. The assumption that an inclu-
sion of linkage-based branch clusters and a muelpeatderegional breakdown would
bring to light spillover effects can, however, betconfirmed for East Germany.

One can conclude that the realization of spillovasveen domestic and foreign firms
is a very complex process. As mentioned earlieragsumption of spillover effects as a
more or less one-dimensional process (see chagtgy gdeems to fall far short and calls
for deeper insights into the mechanisms and framkewonditions of spillovers. This
requires further qualitative research into the scibj

Finally, the more fundamental question whetheréign capital participation” as such
is a crucial determinant of technological progriessatching-up economies at all has to
be discussed. Previous studies on related issggestuthat it is not foreigness as such,
but several firm specific characteristics suchhesavailability of R&D, size, or export
intensity (transnationality) that induce developmaéreffects for the whole economy
(Bellak 2004), and the latter may be charactedstt domestic firms too. Thus, a
change of perspective would possibly lead to nesight and policy recommendations
as well. The study shows - once again - that thre facus on foreign subsidiaries as a
significant source of advanced technology and kedge is too limited.
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Appendix

Weight of external investors
(percentage share in employment) for each clusiiROR 2003
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Cluster 1: food, beverages, toba

Mecklenburaische
Seenplatte

[Rrignitz-Gberhavel

Odertand-
Spree

HerellmaFEmiRg

agdeburg)
Lausitz-Spreewald;

Oberlausitz-
Niederschlesien

Mittelthoringen

Chemnitz-
Erzgebirge

5] ohne Werte
[ 11%bis20%
[ 21% bis 40%
[ 41% bis 60%
I 5% bis 20%
I 5 bis 100%

Cluster 3: wood + paper, plishing, printing
e

Westmecklenburg) Mecg&”mb(ﬂ'g‘s =

{Erignitz;Obeihavel

Oderland-
Spree

Magdebig

Legende
[EEE] ohne werte
[ [1%bis20%
[ | 21% bis 40%
[ 41% bis 80%
I 5% bis 80%
I = bis 100%

Source: IAB establishment panel 2003
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Cluster 2: textiles, textile products, leat

A/lestmecKlenblrg)

Uckermark:Barnim)

Oderland-
Spree

Hawvelend-FEming

‘

Wittelthuringen

[ ohne Werte
[ 1%bis20%
[ 21% bis 40%
[ 419% bis 60%

61% bis 80%

I 51 bis 100%

Cluster 4: chemical indusi

AR—— MecKlenburgische
Westtmsstdsitmg Seenplatte]

Erignitz-Oberhavel

Spree

iavellandsElaming

Oberlausitz-
Niederschlesien

Nordthuringen

Mittelthuringen

[ ohne vierte
[ 1%bis20%
| 21%ubis 0%
[ 41% bis 60%
[ 519 bis 80%
I 21 bis 100%
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Cluster 5: rubber, plastic produ

Wagdebiig)

Norctharingen

Mittelthtringen

Legende
5] ohne Werte
Sudwestsachsen,
1% bis 20%
[ 21% bis 40%
[ 41% bis 60%
I 5% bis 80%
I 5 bis 100%

Wagdebiig)

Oberlausitz-
Niederschlesien

Norctharingen

Mittelthtringen

[i:5E] ohne Werte
[ 11%bis20%

[ 21% bis 40%
[ 41% bis 60%
I 5% bis 80%
I 5 bis 100%

Source: IAB establishment panel 2003

Cluster 6: no-metalic mineral products + recyclil

Odsitend

Nordtharingen

[£55 ohne Werte
[ 1%bis20%
[ 21% bis 40%
[ 41% bis 60%
61% bis 80%

I 219 bis 100%

Uckermark-Barnim)

Oderland-
Spree

iavellancElaming

Nordthringen

Legende
[£55 ohne Werte
[ 1%bis20%
[ 21% bis 40%
[ 41% bis 60%
61% bis 80%

I 219 bis 100%
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Cluster 9: electronic

Prignitz-Oberhavel

Oderland-

Lausitz-Spreewald

Norcthiringen

[ 11%bis20%
[ 21% bis 40%
[ 41% bis 60%
I 5% bis 20%
I 5 bis 100%

Mecklenburgische
Seenplatte

Oderland-
Spree

fasitzzSprecwald)

Norcthringen

[ ohne werte
[ |1%bis20%

[ ] 21% bis 0%
[ 41% bis 80%
I 5% bis 80%
I 5 ois 100%

Source: IAB establishment panel 2003
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Cluster 10: optical equipme

Mecklenburgische
Seenplatte]

1agdeburg)

ausitz-Spreewald

[ ohne Werte
[ 1%bis20%
[ 21%bis 40%
[ 419 bis 60%

61% bis 80%

I 51 bis 100%

v — MecKlenburgische
Resteeticnbu) Seenplate]

Prignitz-Oberhavel

Oderland-
Spree

Legende
[ ohne vierte
[ 1%bis20%
| 21%bis 40%
[ 41% bis 60%
I 5% bis 80%
I & bis 100%
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