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Abstract

Foreign direct investment plays a particularly calicole in the processes of
technological catch-up in Central East Europe. ${hihost countries of this
region have received considerable direct investrteéet composition of kinds
of subsidiaries is different between countries hadce will the prospects for
intense technology transfer will also differ betwamuntries. This contribution
aims to compare the potentials for internal ancermal technology transfer
across countries of Central East Europe by anajyshe management-
relationship between subsidiaries and their paremtisthe market-relationships
between subsidiaries and their host economy. Rey d@hfirm-level database of
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some 458 subsidiaries in Estonia, Poland, the Kl&®epublic, Hungary, and
Slovenia is analysed empirically.
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Introduction

Foreign Direct Investment (FDI) is one of the malmannels of technology
transfer and plays a particularly important roléhia newly privatised transition
economies in Central East Europe (CEECS). It msy bé true that technology
and know-how transfer accompanying FDI is more irtgrd for catch-up

development than pre-capital transfer (see e.g. MM 1996 and Hunya

1998). A large body of literature is concerned witying to measure the real
impact of FDI (see Jindra 2005, for a literatureiee), but our knowledge

about the actual channels and determinants ofsityeaf knowledge transfer is
still scarce.

The objective of this contribution is to assess aathpare the potentials for
technology transfer in a set of the five most adeanCEECSs: which of the five
CEECs appears to contain the largest potentialtefiimology transfer via FDI
given their individual endowment with different kim of FDI-subsidiaries (or
foreign-invested enterprises FIES)? To answer dhisstion, we determine the
potentials by analysing the management-relationbkipveen the FIE and the
parent investor on the one side and the marketioekhip between the FIE and
the local economy on the other at the firm-leveknkle, our analysis of
potentials and determinants of internal and exteteehnology transfer is
derived from organisational theory and the intaomatl business and
management strategy literature. With respect terimal technology transfer
between parent and subsidiary, we use a concegpdagftive ability (which is
close to absorptive ability, yet measured diredibyjlisentangle the question as
to whether subsidiary autonomy in fact increases ititensity of internal
technology transfer or rather reduces it. The paknfor external technology
transfer between the subsidiary and the host ecpraseassessed by using the
usual and straight-forward determinants of therisity of linkages between the
FIE and the markets of its own region.

The paper starts with a brief characterisationhef data used in the analysis.
This is followed by a discussion of what organisadl theory and the



international business and management strateggtlitee holds with respect to
determinants of internal and external technologpgfer and culminates in the
development of a four-quadrant taxonomy in whicheptals for internal
technology transfer are determined by the FIE ahtargstics of autonomy and
adaptive ability. This taxonomy is subsequentlyduseempirical section 3 for
a comparison of potentials for internal technoldgnsfer between parent and
subsidiary across the five CEECs pf Estonia, Pglahd Slovak Republic,
Hungary, and Slovenia. Section 4 enhances thes#sdy assessing potentials
for external technology transfer by analysing theensity of backward and
forward linkages of FIEs to the own region andritle of domestic sources for
FIE competitiveness. Here, the focus is on vertidgater-industry links,
adhering to the general conclusion to be drawn fribm literature that
horizontal (or intra-industry) links between sulisitks and the host economy
produce either negligible or sometimes even negatechnology effects. The
final section summarises the results and discussaa in light of what other
empirical studies hold in their own analysis.

Methodology and data

In this analysis, we empirically assess the patnfor technology transfer via
FDI, duly separating direct or internal for inditeor external technology
transfer. In the latter, we focus on vertical lirdesd further distinguish between
trade links and non-material linkages with the hesbnomy. The analysis is
done at the firm level by use of data generatefieid work: a concise two-
page questionnaire was sent to FIEs in the fivession countries in 2002, and
again in 2003 to improve the response rate of tbentry-samples. Our
database has therefore a cross-sectional strudtheclargest FIEs in terms of
employment were targeted to trace the most impbrtachnology transfer
effects in each of the countries. In terms of mdthogy, we hence
intentionally introduced a selection-bias: rath®art being able to deduct from
our results a general picture that applies to ankiriology transfer via FDI, our
results pertain to the most important objects imedlin this process and hence
remain country-specific.

Out of the 2203 subsidiaries we approached with owomcise two-page

questionnaire via standard mail, supported by dimeiguestionnaire for firms

in our address database, some 458 provided usawftted-out questionnaire

that we could use for our analysis (see Table). ésponse rate was the
highest in Slovenia with 34.4 per cent, followedSigvakia (30.2 per cent) and
Estonia (30.0 per cent), while in Poland and Hupgenly 18.8 per cent and 11
per cent respectively answered.



Table 1: Distribution of sample-FIEs by country and size, and rates of return

Estonia| Poland Slovak Republic Hungdry Slovenia I Al
Number of FIEs 73 153 78 85 72 458
Country shares 15.9 33.4 17.0 18.6 151 100.0
Small FIES) 234 24.2 34.2 14.1 38.9 26.4
Medium FIES? 447 24.8 30.2 27.1 31.9 29.6
Large FIES) 31.9 51.0 35.6 58.8 29.2 44.0
Rates of return 30.0 18.8] 30.2 11.0 34.4 20.8

Notes? Share of country-specific FIEs with up to 50 emyples;? between 51 and 200 employees;
3 with over 200 employees.

The sample size seems to be quite small comparte tactual number of FIEs
in the respective manufacturing industries, thipasticularly true for Poland
and Hungary. However, databases of related empsiadies at the firm level
frequently have still smaller samples. Low ratesrefurn are a matter of
concern in particular for field studies that aimrapresentativeness of their
samples. In our case, response rates are low iticydar in Poland and
Hungary, but for our analysis, we do not need &lligepresentative database.
This is because our objective is to target theelsirgnd most important foreign
invested subsidiaries, the omission of firms treatehnot answered still left us
with a set of very large subsidiaries: in both does, the samples are
dominated by large subsidiaries with over 200 eygds. Hence, our low rates
of return should not diminish the validity of owrsults. Poland dominates the
whole sample with a share of Polish FIEs of abmé third, which however
corresponds to the comparatively large size ofRtbksh industry and is not a
problem for our analysis, because we conduct oatyais for each country
individually. None of the sub-samples are really small for robust empirical
analysis.

In the choice of methods for empirical analysis, te to use the simplest
methods possible to answer our questions. Thisois anly a matter of
efficiency but the use of straight-forward simptatistical analysis produces
more comprehensible results as compared to ecorniorteting. Our research
questions are theory-based: we use insights andimps®ns from
organisational theory and the international busireasd management strategy
literature to compare potentials for internal temlbgy transfer across CEECs
and develop an innovative taxonomy for this assessmFor external
technology transfer, we make use of well-estabtishsights into the channels
and determinants of such transfer to compare paterstcross the countries of
our database.



Internal technology transfer and subsidiary-chaexddtics

Amongst the many possible determinants of the sitgof technology transfer
between subsidiary and foreign investor, the twostmimportant ones may
pertain to the strategy followed by the investod &me ability of the subsidiary
to make good use of the knowledge and technologgciives from its parent.
In the perspective of international business angawisational theory, the
intensity of technology transfer depends on whale'rthe subsidiary assumes
within the network of the foreign investor (the ragement-relationship): at the
most general level, the literature assumes thastiiomger the competencies of
the subsidiary in terms of its own management wssacontrol by the
headquarters, the stronger will be the positivehrietogy-impact of the
subsidiary will be on the host economy environmer{e.g.
Holm/Malmberg/Sélvell 2002, p. 17 and 29).

This link between the mandate of the subsidiarythedntensity of technology
transfer, however, may not necessarily be linegictlly, at early stages of
development of subsidiaries, parent companies edadverse to technological
incongruity” (Dyker/Stolberg 2003, following Ozawik®79 and Wells 1983)
and could “tend to place considerable stress ointpertance of being able to
impose their own technological culture on subsidmr(...) as a way of
guaranteeing control over productivity...” (DykedBerg 2003, p. 4).

Installing alien technology without developing oraking use of the own
expertise of the incumbent subsidiary’s own expertiowever, pertains to a
rather static process: it ends with the parentssthpractice’, regardless of
whether the technology functions efficiently in tharticular environment of
the host economy. The technology transfer processrhes dynamic with the
subsidiary maturing in terms of its own expertisel ggradually assuming a
more active role in the adaptation of the paretdghnology. In a process of
technological interaction between parent and sidosidtechnology transfer
can be much more intense and may even become aealpif, however, the

subsidiary matures in the above sense without i@gponding upgrading of its
role in the parent’s network, then the institutiblearning curve will remain

relatively flatter, as will the intensity of tecHogy transfer be lowet.Next to

2 This corresponds to the short-term and long-tempdcts as conceptualised by Tunzelmann
(2004) in his ‘network-alignment’. Compare thisargretation with e.g. Moran/Bergsten 1998, and
for “open networking” or “strategic technology trafer” Dyker/von Tunzelmann 2001.

3 In Szalavetz (2000), this link between a changritiinomy and the slope of the learning curve is
conceptualised by distinguishing between static dyrthmic modernisation effects of FDI. Here,
static modernisation effects root in low autonomli but operational functions and lead the FIE
to achieve production capability and similar effiocy levels as in the parent company. Unless the
autonomy position of the FIE is upgraded in thdofeing, FIE growth (in sales, exports, etc.)



the mandate, the investor provides for its subsydiés role in the parent
network is hence secondly characterised by theidiabgs ability to adapt the
parent’'s foreign technology to work efficiently its own environmefit By
enhancing its adaptive capabilities, the subsidiestablishes the process of
technological interaction to the benefit of bothrtpars, the parent and the
subsidiary (Birkinshaw/Hood 1998).

For the conceptual framework for the analysis e€rimal technology transfer,
we hence focus on the two criteria determining'tbke of the subsidiary in the
parent network’: the FIE characteristics of mandated the intensity of
adaptive ability. In terms of methodology, thesiéecia define the determinants
of technology transfer, which in turn act as neagssonditions. Hence, this
indirect methodology allows only to determine paiggn, not the intensity of
actual technology transfer.

A taxonomy for FIEs and potentials for internaltteology transfer

Adhering to the conceptual approach outlined abawve, develop a two-
dimensional taxonomy, in which the two criteriarofindate and intensity of
adaptive ability are linked to determine potentiaf internal technology
transfer (see Figure 1). On the vertical axis, w&dnine the FIE’s position in
the taxonomy according to its mandate within theeps network between the
two extremes of an autonomous subsidiary and arorhiparent. In terms of
internal technology transfer, we derive from ounaept that the potentials for
static effects are particularly high where the RHS a dominant parent, willing
and able to implement its own technology in thesglibry. FIEs located at the
top are more autonomous in the determination of then management.

Being autonomous however does not guarantee teaFt management in
fact reaps large benefits from its foreign investmly if the subsidiary is able
to adapt the foreign technology to work efficientlithin its own environment
can technology transfer be intense and of a monamic, reciprocal type. The
ability of FIEs to adapt the foreign technologyythreceived from their parents
is depicted on the horizontal axis: subsidiariesaled to the right of the
taxonomy have low adaptive abilities whereas Fi&sated to the left share
high adaptive abilities.

remains static. Dynamic effects of FIE developmatly set in with the subsidiary assuming
responsibility for additional business functionsndtional upgrading).

4 With the subsidiary forming the subject of oufdfistudy, adaptive capacities were interrogated
only at the subsidiary level. The host economy’sogttive capacity, a further determinant of
technology transfer, does not form part of our gsa.



Figure 1. Conceptual taxonomy of FIEs and potentials for technology

transfer
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In the graphical representation of the taxonomygsFht the bottom right
quadrant feature the typical young and immaturesisiigries, where adaptive
ability is weak and the parent plays a dominarg iiolterms of managing the
subsidiary. Whilst hence potentials for static temlbgy transfer effects are
therefore large, the subsidiary receives the pardathnology, it is (so far)
unable to contribute to its technological developtrigy adapting the foreign
technology.

On the other extreme, FIEs located at the topge&drant assume the highest
position in terms of potentials for both static ahyhamic effects. Here, FIEs
not only are more autonomous from their parent osgtwin terms of
management, they are also able to assume their responsibility for the
adaptation of this technology. Due to its high dn@pability, the FIE will
make use of the parent’s technology, will be ablddcide which technology to
choose and how best to implement and adapt iidséfect). When reporting
back to the parent, a dynamic process of technotoayysfer between parent
and subsidiary and back can emerge. We assumwithafElEs maturing, they
will typically move from the bottom right to the per left quadrant.



The two remaining quadrants may also be interprigtdtde framework of our
conceptual framework: where a subsidiary is nohigm additional autonomy
in line with its increasing adaptive ability, thebsidiary receives the parent’s
‘best practice’, but is however not allowed to p@pate by adapting it to
functions efficiently in its own environment despitts ability to do so.
Potentials for static transfer effects are largalsttpotentials for dynamic
technology transfer remain low (lower left quadyafiEs located in the top
right quadrant face the problem of not being ablemake much use of the alien
technology it receives from the parent: technolsggplied to the subsidiary is
not implemented neither by the parent (because &utonomous in its own
management) nor the subsidiary (because of thataptive ability).

The empirical taxonomy of FIEs and potentials fageinal technology transfer

In what follows, we use this theoretical taxonomyestimate and compare the
potentials for static and dynamic internal techggltransfer effects across the
countries of our field study. In a first step, engal proxies are defined that are
able to depict the determinants of our conceptaahéwork and the taxonomy.
In a second step, the proxies are translated ir@daxonomy, which allows us
to interpret the location of country-groups of ddi@ies according to their
potentials for static and dynamic internal techggldransfer. As we are
interested in country-specific potentials for teclogy transfer, we position
country-groups of subsidiaries rather than singlébsiliaries into our
taxonomy. We hence implicitly assume country-défezses between FIEs.
Even if FIE-differences within countries exist eeanore intense than country-
differences, our objective is to estimate counpgeific potentials for
technology transfer via FDI.

The proxiesfor autonomy and adaptive abilities

In our field work, we designed the questionnaire ptovide us with the
information needed to position our FIEs into owotzomy. With respect to the
mandate of the subsidiary, we inferred the levedldbnomy of subsidiaries in
determining their own management in a set of tlirtdusiness functions.
Those business functions range from operationatimms (including ‘supplies
and logistics’, ‘accounting and finance’, ‘operat management’, and
‘process engineering’), to market-related busirfaastions (including ‘market
research’, ‘distribution and sales’, ‘after salesrvices’, ‘advertising’, and
‘marketing’), and more strategic business functiavtsich include ‘product
development’, ‘determining the product price’, démns pertaining to
‘investment and finance’, as well as ‘strategic agament’. The level of
autonomy is measured in four discrete steps betw@ewhere the FIE
undertakes the management in the respective figlitself, 0.33 where the



business functions are undertaken mainly by theididry, 0.67 for a business
function that is mainly decided by the parent inegsand 1 where the parent
investor is dominant in the management of the slidusi.

In our conceptual framework, adaptive abilities degined as the ability of a
subsidiary to adapt the alien technology it receifrem the parent investor to
function efficiently in its own environment. Thisefihition is close to the
concept of absorptive capacities as described ble@tevinthal (1990),
which is typically proxied by own R&D efforts. Thihowever, is a rather
indirect measure and in our concept, we want tbngdjgish whether FIEs were
able to increase their economic performance eitherimplementing and
adapting technology received from the parent bymgelves or whether
performance increased under the dominant manageshéim parent investor.
With our field work data, we define a FIE as extiitj a high adaptive ability
if it is simultaneously highly autonomous in the magement of its own
business functions and at the same time experigraignificant increases in
productivity since the parent invested in the stilasy: in this case, technology
received from the parent has been successfullyeimehted and adapted by the
subsidiary itself. Low adaptive abilities are definin two scenarios: first,
where the FIE has achieved significant increasgwaductivity whilst having
been managed by a dominant parent or second, \ahagh level of autonomy
is paired with low productivity increases. In thiestf scenario, technology
transferred was implemented by the parent withegigive participation of the
subsidiary, in the second scenario, it would hasenlthe task of the subsidiary
to implement and adapt the technology it receiwast, with little effect on
performance. Increases in productivity are measumethree discrete steps
from no change (0), increase (0.5), and considerabtrease (1). These
definitions can best be analysed by a correlati@alyais: a positive correlation
between FIE productivity growth and the respectihl& autonomy-indices
(with 0 denoting autonomy) signifies low adaptileliies, whereas a negative
and significant rank-correlation signifies ratherorm developed adaptive
abilities. The tests are conducted by way of a Bpaa-Rho rank correlations
analysis due to the discrete nature of our date Tésults of the rank
correlation tell us about the relevance of the dathr (the size of the
correlation coefficient), the direction of the rmaamship (the sign of the
correlation coefficient).

Thelocation of country-groups of FIEsinto the empirical taxonomy

On the horizontal axis, we determine the FIE-greymsition in the taxonomy
according to the strengths and the sign of the etation between FIE
productivity growth and autonomy in individual bosss functions (see Figure



2). This location on the axis tells us whether tireup of FIEs assessed
benefited more from a dominant parent (positiveraation) or rather more

from a more active role in the management by thesigiary itself (negative

correlation). Knowing whether FIEs are able to @ase productivity with

either high or low autonomy, however, does notusliyet whether the FIEs are
in fact autonomous or rather are operated by a wimiparent. Hence, we
secondly determine the FIE-group’s position in t@seonomy according to its
actual autonomy levels in each of the businesstifumg on the vertical axis.

Figure 2: Empirical taxonomy of FIEsand potentials for technology transfer
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The points marked in the taxonomy correspond toames of autonomy over each of the
individual business functions on the vertical axdd correlation coefficients between
autonomy over business functions and productivitymh on the horizontal axis. Country-
groups are highlighted by ellipses.



This graphical representation of the taxonomy lm&sadvantage that we are
able to graphically determine the FIE's potentifds static and dynamic

technology transfer. The disadvantage of this cptuzé taxonomy is that the

vertical axis measures a criterion included inte thiterion of the horizontal

axis. This, however, is due to the limitations aftal collected from firms in

fieldwork by use of a questionnaire.

In a cross-country comparison of autonomy-indices,Slovenian FIEs display
the highest levels of autonomy with an overall daddr of 0.30. This is
particularly pronounced for operational but alsoetrfor strategic business
functions. Only in the group of market-related fiimes is autonomy below-
average. Adaptive abilities, however, turn out te bather low with
predominantly positive correlations between FIE fg@nance and parent
dominance in individual business functions (pattidy in market-oriented and
strategic business functions). In the empiricabtedmy, our Slovenian FIEs
are located somewhere towards the upper right anadAccording to our
concept, we can hence assume some unused berafitshe relationship and
a kind of interaction with parents; potentials fechnology transfer, whether
static or dynamic, are rather low (which is rathewariance with the results of
other empirical studies assigning to the Slovesiasidiaries significant direct
technology transfer effects, see the meta-analpsilindra 2005, p. 49). We
cannot, however, deduct from our interpretation tbeSlovenian FIEs will in
fact mature to move into the top left quadrant rgbg learning to adapt the
foreign technology to the particularities of thesheconomy) or rather remain
stuck in their current position.

At the other extreme, the Slovak Republic’s FIEenseto be the least
autonomous with an average indicator over all ssrfunctions of 0.42. Here,
particularly the market-related business functiansl the strategic functions
assume much lower autonomy as compared to FIEs thenother countries.
Some of this might be attributable to the fact ithahe Slovak Republic, large-
scale FDI are of later origin (see e.g. Meyer 19%4js is also reflected in our
data: an average age of 7.8 years since theirtratyi; as FIEs as against 8.8
years for the whole sample). Also, foreign invesitriavolved until recently a
comparably higher extent of political uncertaingyggesting more intense
control by the parent companies. This charactéoisabf Slovak FIEs is
supported by the correlation analysis: subsidiaggfggmance and autonomy
are only weakly correlated with more positive timagative signs for individual
business functions. We can therefore say that adagbilities are rather low.
This assigns our Slovak FIEs a position closeh&olower right quadrant of the
taxonomy. Apparently, our Slovak subsidiaries carekpected to benefit from
large potentials for static technology transfet, tagher small potentials for the



dynamic effects of technological interaction betwsebsidiary and parent (in
fact, most related studies were also unable to digdificant direct technology
transfer effects in the case of Slovak FDI, sedrdir2005, p. 49). If we assume
for the future that our Slovak FIEs mature alorgtypical FIE-learning curve,
then we would expect rising potentials for dynateichnology transfer effects.

Our Hungarian FIEs appear to be higher up thetirigtnal learning curve with

above-average autonomy in a number of businesgidmse mainly strategic

and operational, but less in market-oriented famgi (overall autonomy-

indicator equals 0.33). Moreover, our Hungariang—tia average were able to
successfully adapt and implement some of the farpayent technology to the
particularities of the host economy environmentamitis own responsibility

(i.e. upper left quadrant). With Hungary being ddaeeed the country in the

region with the oldest history of large-scale FBéd e.g. Hamar 1994, and
Hunya/Stankovsky 1999), these results are not simgr and lends further

support to our conceptual framework: our Hungak#gs are on average more
mature than our FIEs in the other countries. P@ksnfor technology transfer

appear high for our Hungarian FIEs, and involvehbstatic and dynamic

effects. This in fact is supported by most of thepgical literature, where

Hungarian subsidiaries are assigned positive diemttnology transfer effects
(see e.g. Bosco 2001, Damijan et al 2003, and $sha@m der Tool 2002). The
assessment of the development of potentials irfutuee depends on whether
the Hungarian FIEs are of an OPT-kind or are it élowed to improve their

position not only with respect to their parent camies but also on the
domestic market.

The Polish economy, being the largest amongst @ECS, attracted investors
which apparently placed more emphasis on the lowaket than a cheaper
production site for products aimed at Western ntarsee e.g. Wisniewski
2005, p. 15, and Hunya 2006, p. 17): in operaticarad strategic business
functions, our FIEs are clearly less autonomous thahe other countries, only
in market-related functions do our Polish FIEs assumore independent
responsibility. Additionally, adaptive abilities pgar to be rather low with
positive correlations coefficients predominantly cargst market-related and
more strategic business functions. In our taxonooy, Polish FIEs would

hence be located in the right hand two quadrarith, mwarket-related business
functions tending to the upper right quadrant atvdtesgic functions to the
bottom right quadrant. Hence, we would tentativedynclude that our Polish
FIEs until now have experienced few potentials technology transfer in

market-related functions, yet larger potentials dtatic technology transfer in
more strategic functions (which corresponds tordwilts from Damijan et al
2003).



Our Estonian FIEs assume a middle rank in termassefage autonomy with an
overall level of 0.32. In market-related functioR$Es are comparatively more
autonomous than for operational or the more stiatbgsiness functions.
Adaptive abilities amongst the Estonian subsidiagppear to be the weakest
across our country panels with all correlationsMeein autonomy in business
functions and subsidiary development being posiéimd comparatively high.
In sum, we would assign our Estonian FIEs rathéneoupper right quadrant of
our taxonomy. According to our concept, we woulahdee conclude that our
Estonian FIEs could theoretically benefit from thegiarent yet are too
autonomous to experience large potentials for teldyy transfer. In most of
the empirical literature, however, the Estoniansadibries are considered to
have benefited positively from direct technologynsfer.

Potentials for external technology transfer

In the final part of our paper, we assess the paterfor foreign technology to
diffuse from the subsidiary to the host economy. &gsume that two sine-qua-
non conditions have to be met simultaneously faemmal transfer effects to
materialise to an economically significant extefitst, high potentials for
internal technology transfer are required. In tllvease case, there is no
technology that can actually diffuse to other fiimghe host economy. Second,
for intense technology to transfer to the host eaoy) the subsidiary has to be
intensively integrated with other firms in the h@&tonomy in some way or
other: we distinguish between backward and forweffelcts via trade in goods
and services, and we assess the role of the hosbewy in supplying non-
material factors that —in the view of the subsigiais important for their
competitiveness.

In light of the literature, the effects of FDI onet host economy are not at all
straight-forward: rather, the empirical studies ikde produce very mixed
results (for a survey of the literature, see Jired@5, p. 54-61). In particular,
Damijan et al (2003), in a cross-country compagatitudy analysing firm-level
panel data, find indications for positive backwénding effects (on growth of
sales) for a number of countries including from samples Poland, the Czech
and Slovak Republics, and Slovenia, but negatiiectef for Estonia and
Hungary. Several other studies find evidence ofitppesvertical technology
transfer effects from FDI for individual transiticmountries (e.g. Smarzynska
2002, and Smarzynska-Javorcik 2004), yet otheriesu@stablish negative
effects (e.g. Damijan/Knell 2003). Schoors/van deayol (2002) establish
negative forward effects and positive backward atéfefor Hungary, and
Smarzynska/Spatareanu (2002) find negative backefiedts for fully-owned
subsidiaries and positive backward effects frontigidy owned subsidiaries in



Bulgaria. In their review of the empirical litera¢y) Gorg/Greenaway (2002)
suggest that positive vertical effects are difficaltest empirically and negative
effects may be explained by reasons of analyticathods applied or
shortcomings in the data and less by interpreti@oi®ial reasons.

Hence, for our objective to detect potentials émhinology transfer, we develop
a set of two plausibility assumptions that allow-irs light of the results in the
literature— to interpret potentials from intenstief integration with the host
economies and parent networks. We focus on vettided only and horizontal
technology transfer between firms of the same ittguis not covered here
either. Exclusions are drawn from the results dieotempirical research (see
Jindra 2005, p. 62).

Backward and forward linkages: material technology transfer

In terms of potentials for vertical, external teaclagy transfer, we analyse the
data at the firm level and compare potentials froatkward and forward

linkages across the countries of our database. $¥en@e that potentials are
particularly high where subsidiaries purchase laftgres of their supplies from
the host economy and at the same time sell largeestio their parent network.
This plausibility assumption is rooted in the expéon that subsidiaries will

particularly in this constellation demand a higbhteological level in terms of
quality of produce and precision in terms of timalglivery of supplies

(backward linkages); this will be the more intetis® more the subsidiary sells
to their parent networks. Another constellation weuld assign higher

potentials pertains to subsidiaries purchasingelaghares from their parent
networks and at the same time selling large sharglse host economy. This
reflects the usual assumption that intense integrawith the host economy
increases the potentials for technology transfeffredn the parent to the
subsidiary to actually find its way to the hosteamy (forward linkages).

Following our assumptions, we identify the largestentials for purchase-
driven, backward-linking technology transfer frodIRo the host economy in
the cases of the Slovak Republic and Slovenia withr 12 per cent of
subsidiaries fulfilling our criteria (see Figure, 3nd to a lesser extent also in
Estonia and Poland with roughly 8 per cent of dlibsies both procuring
mainly from domestic markets and selling mainltteir parent investors. For
Hungary, we identify the weakest backward linkaghkere, the share of
subsidiaries with strong procurement-links with tthemestic economy and
simultaneously strong sales links to their foraigrestors is below 5 per cent.



Figure 3: Share of FIEswith significant backward and forward linkages
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The criteria for significant backwards and forwéirikkages with the host economy are
defined as FIEs purchasing at least 50% of thegrinediary inputs from the host
economy and at the same time selling at least 5@%heir parents for backward
linkages. For forward linkages, we require at |&i8t of FIE sales to the host economy
and simultaneously at least 50% of purchases fhenparent.

With regard to sales-driven forward linkages, thav&k Republic and Estonia
again appear to have comparably high shares of filiibing our criteria of
purchasing mainly from parents and at the same sieliéng mainly to the host
economy. Here, however, Poland exhibits the higbleates with more than 26
per cent of subsidiaries fulfilling the criteriahigh is not too surprising due to
the large domestic market and the subsequent hoaddet-orientation of Polish
FIEs. Hungary again ranks at the bottom of the, letd this time, the
assessment for Slovenia suggests rather low pakeritir technology transfer
of the forward linking kind.



Figure 4: Share of FIEswith intense linkages with their foreign investors
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Two alternative criteria are used to determine WheFIEs can be considered OPT: for
the weaker criterion, subsidiaries have to purclzesksimultaneously sell at least 80%
of their intermediate inputs and produce from amtheir foreign investors. The stricter
criterion demands a 100% share in trade with parent

The analysis of purchasing and selling structuresiges us with an additional
indication for the respective countries’ technolaggnsfer potentials that is
supported by the literature, namely the share fafiehcy-seeking FDI (i.e. the
relocation of low-added value, labour-intensive rsegts of production) or
outward processing trade (OPT): OPT-kinds of subg&s may have few
effects on the host economy as in this case, thémational company is best
suited to protect their technology advantages amdtos prevent potential
spillovers, if not the direct transfer of knowledgad technology from the
investor to its contractor is ruled out per se (see Makd/Novoszath 1995,
who assess the negative role of OPT foreign investrim Hungary). In our
data, we are able to identify subsidiaries withidito no integration with the
host economy where FIEs predominantly or exclugitely from their parent
networks and at the same time also predominantlgxotusively sell to their
parent networks.

From the previous analysis of backward and forwarkages and from the
general opinion in the literature (see e.g. Peitedi998)°> we would have
expected to find a comparatively large number ohglrian FIEs to fulfil our
criteria (see Figure 4). This, however, does netrsd¢o be the case for our
sample of subsidiaries which may be due to thetfedtour sample consists of

% In a related research by Tajoli (2003), the shase©PT in the value of total trade in fact used to
be comparatively high in Hungary during the mid-Q89yet converged to lower levels closer to the
ones in the other countries of our sample by tliea#r2000 (see Table 2 on p. 17).



the largest, most important foreign investmentst@mms of size) and hence
does not include the large number of small forémyested firms that typically
may be expected to serve as outsourcing-platforonsfdreign investors.
Rather, we are able to identify a large share of -®iRd of subsidiaries in our
Slovak Panel with more than 10 per cent of FIE§ngekand simultaneously
purchasing from parent companies and still nearlged cent fulfilling the
strictest criterion of trading exclusively with thenvestor firms abroad.
Amongst our Slovenian subsidiaries, a large shalfédsfthe weaker criterion
whilst none may be considered to be a pure OPTidiabg

Channelsfor non-material external technology transfer

A final set of channels for backward linkages gather non-material type can
be assessed from our data: the role that the lcosoeny plays for supplying

particular management functions. We assume thge Ipotentials for vertical,

non-material, and external technology transfer texibere FIEs are being

supplied predominantly by the domestic economyrgas that the subsidiary
itself considers as particularly important for itompetitiveness. This

assumption is close to what the literature terms‘tiemonstration effect” (see
e.g. ), but is here pinned down to specific techggltransfer channels: these
include assistance in quality control (which in QEFEis often thought of as
assistance in 1SO total quality control certificafi, the supply of patents,
licences, and R&D, the supply of qualified workensd their training, and

finally the supply of qualified managers (wherebg fatter two are typically

determinants of the quality of the location).

Calculating the share of subsidiaries that simelbausly value an area of
competitiveness as particularly important and &t $hme time source those
functions locally across our sample countries, we compare the respective
potentials for technology transfer via those chésm(see Figure 5). Clearly, our
Polish subsidiaries form the sample with the highgisare of FIEs using
domestic sources to supply their most important agament areas. This is
particularly pronounced for quality control assigta with nearly 38 per cent of
FIEs fulfilling both criteria. Quality control islso important and sourced
domestically in a comparatively large share of 8lmvenian FIEs, but the other
functions show much lower percentages. The sub@diain the Slovak
Republic, Estonia, and in particular Hungary appeanse domestic markets
much less in important management areas.



Figure 5: Share of FIEswith significant non-material linkages
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The criteria for identifying significant non-matakilinkages are defined as FIEs both
considering the respective area as an particulagprtant for their competitiveness and
at the same time valuing local sources (withoutRHe itself) to supply those areas as
equally important.

From the point of view of intensity of businesswatking of FIEs with their
host economy, our field work results therefore ssjghat the Polish FIEs
probably contain by far the largest potentials foon-material, vertical
technology transfer, followed with a significant pgaby Slovenia. The
Hungarian economy probably benefits the least fitsrFIEs in this respect,
and the Slovak Republic and Estonia are somewherthé middle. In all
samples, the largest benefits are set to arise tdunkages with local
institutions providing quality control assistanae foreign direct investors’
subsidiaries.

Potentials for internal and external technologyrtséer: summary of results

The analysis of potentials for external technolagnsfer complements our
results generated from the analysis of locatiorafntry-specific FIEs in the
taxonomy: the taxonomy would suggest that ldungarianFIEs contain quite
large potentials for internal technology transfad alisplay relatively intense
adaptation of foreign technology received from tthparents. Hence, our
Hungarian FIEs are well endowed with conditions &r intense internal
dynamic technology transfer between parent andidialpg. In our analysis of
external technology transfer potentials, howevee, @stablished that both
material and non-material vertical links to the thesonomy rather suggest
limited potentials for external technology transféhis could be interpreted to



signify what is typically termed a dual economy:livaeveloped and mature
subsidiaries, having however little contact to llest economy (Hamar 200%).
Additionally, the share of OPT-kind FIEs appearsb® still significant in
Hungary. In most of the empirical literature, Huriga subsidiaries are
considered to be rather adept at direct technotogysfer, whereas indirect
transfer is rather limited or even negative (sedrdi 2005, p. 49).

Our EstonianandPolish FIEs play a comparatively important role in thieast
economy, both in forward linking business and tigel country-FIEs also in
supplying areas of competitiveness. In the taxondmyvever, both countries’
FIEs rather featured ‘premature autonomy’ and ability to adapt the foreign
technology to their own needs. In the case of Rbl#is is mainly due to the
strong market-orientation of FIEs. Whereas, theefae find some indication
for positive potentials for the static kind of intal technology transfer, this is
not the case for the dynamic kind of reciprocahteogy transfer. Potentials
for external technology transfer could hence bai@ant in both countries, if
only our FIEs would signal to us larger potentiéds internal technology
transfer. Related empirical literature may lendparpto our own results with
respect to external technology transfer effectdfith countries, yet most other
studies diagnose rather significant positive ditechnology transfer effects for
subsidiaries in both countries which is not sorcfe@m our analysis (see Jindra
2005, p. 49).

In the case of ouBlovenianFIEs, the analysis suggests rather low poterfials
internal technology transfer mainly rooted in &lat adaptive abilities. At the
same time, vertical linkages with the host econdanysales and procurement
are comparatively less intense. Only with respedhé non-material linkages
supplying areas of competitiveness could we estatdin above-average role
for the country’s respective host economy. In totadwever, our analysis
suggests rather limited potentials for technologg knowledge to diffuse from
parent to subsidiary and further on to the hoshenw. These results appear to
contradict the findings in related empirical litene, where significant direct
effects and indirect, backward effects are foundt mowever for indirect
forward effects (see Jindra 2005, p. 49).

In the case of ouBlovakFIEs, potentials for technology transfer today awpe
low according to our taxonomy, yet with FIEs matgtia brighter future might
lie ahead. In particular, the conditions for intermynamic technology transfer
between parent and subsidiary in the future aré wegblace and await their

¢ Arguably, in some branches of Hungarian manufastyrthe term of a dual economy could be a
misleading one, when the branch is rather over-daeid by foreign investments, and little
national activity remains.



exploitation. With regard to the conditions for higotentials for external

technology transfer, results are rather mixed:un analysis of backward and
forward linking activities, we established intemsgworking activities, but also

a high share of FIEs fulfilling our criteria for @Fkind of subsidiaries. The

intensity of non-material linkages are likewise heat average across our
country-samples. In sum, we would conclude rathealk potentials at this

point in time whereas we expect the potentialsatbar increase in the future.
This corresponds to the conclusions to be founcelated empirical analyses,
where no significant direct or indirect technologgnsfer effects could be
found (see Jindra 2005, p. 49).

Our results are therefore but a reflection of thesimpertinent feature of
empirical studies of technology transfer via FDI @EECs: we may find
support for most of our results from one group thfeo related other analyses
whilst the other groups draws different conclusiddaly our results pertaining
to the effects of Slovenian subsidiaries are ¢jearlvariance with the general
wisdom in the literature whilst results for our Hyamian subsidiaries are clearly
supported by the related empirical literature. Soide variances may well be
explained by the fact that our analysis focusedhenmost important, because
largest foreign invested subsidiaries. This paldiciselection was made to
capture the most important effects of FDI in a gieauntry, leaving aside the
effects of the sometimes large number of ratherlisimaign subsidiaries. In
some cases, our analysis is in fact innovativeaamd at improving the picture
generated from empirical studies, so that someuofresults may bear some
weight in the ongoing controversial discussionfmngubject.
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