EAST-WEST
Journal ofEconomics and Business
Vol. VIII — 2005, No 1&2 (43-72)

A STRATEGY VIEW ON KNOWLEDGE IN
THE MNE — Integrating Subsidiary Roles and

Knowledge Flows

Bjorn Jindra *
Halle Institute for Economic Research Halle (IWBgrmany

Abstract

We assume knowledge inflows endogenous to subgidiaes. Integrating

organisational and knowledge-based views we proposeew subsidiary
typology based on MNE integration-subsidiary calitgbiWe hypothesise that
both dimensions are positively associated with Kedge inflows into the

focal subsidiary. This prediction is tested withtedéor 425 subsidiaries. The
key findings were: (a) the extent for knowledgeanfs differs significantly

across all subsidiary roles; (c) it diminishes inaati-clockwise direction
starting in the high integration-high capabilityagiiant of the IC taxonomy;
thus (b) both MNE integration and subsidiary calitgbidrive knowledge

inflows, although, the balance shifts more towantisgration.
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Introduction

Multinational Enterprises (MNES) possess some fofrfirm specific advantage
such as a product, a production process, technologyutation or other
intangible assets, which allows firms to exploiteign markets (Coase 1937,
Dunning 1993). Furthermore, the notion has beerelyidccepted that MNEs
comes predominantly into existence because of #sirel to internalise
knowledge transfer. Knowledge can be transferredremeffectively and
efficiently through internal organisation ratheathexternal market mechanisms
due to market imperfections including recognitiord alisclosure problems as
well as negative externalities (Buckley/Casson 1%7&ves 1982, Hymer 1976,
Teece 1976). Thus foreign investors transfer kndgdewith respect to new
specific techniques and for systemic knowledge eeibg new procedures
requiring integrative learning and coordination (e 2003). Another major
element of knowledge transfer is the training afaloemployees at all levels of
the organisation (Blomstrém/Kokko 2002).

The notion that MNEs exist primarily because ofitlsiperior ability vis-a-vis
markets to engage in knowledge transfer does nanjnway imply that such
knowledge transfers actually takes place effectield efficiently on a routine
base (Gupta/Govindarajan 2000). The knowledge-bdabkedry identified a
number of barriers including tacitness and causabiguity of knowledge
(Lippmann/Rumelt 1982, Polanyi 1966, Zander/Kogii93) as well as
motivational dispositions and insufficient absorpticapacity (Cohen/Levinthal
1989, Levinthal/March 1993, Simon 1991, Szulan€d@). On the other hand,
little systematic empirical evidence exists on tleterminants of intra-MNC
knowledge transfer from a strategic perspectivaofable exception is the work
of Gupta/Govindarajan (1991, 1994, 2000) linkingoktedge flows to
organisational and process variables. However, tey the MNC in terms of
knowledge flows, which in turn requires certainanigation. However, we hold
that a subsidiary receives knowledge from its pacempany in order to fulfill
its objectives (Meyer 2003). Therefore, knowleddmvg are endogenous to
MNC strategy with regard to its subsidiary. Duritigg 1980 and 1990s global
strategy research developed a rich stream of fiteraemphasising the
multinational subsidiary as a unit of analysis anshted a good understanding of
the various roles that subsidiaries assume (Be@laeshal 1986, Jarillo/Martinze
1989, Jarillo/Martinez 1990, Birkinshaw/Morisson9®9 Taggart 1998). Most of
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these studies base their analysis in the integraiisponsiveness (IR) paradigm
(Prahald/Doz 1987, Barlett/Goshal 1989). Here, thébsidiaries’ role is
conceptualised in terms of strategic responsesidbag integration and local
responsiveness pressures on the MNE. Foss andsead@004) note that in the
international business strategy field, knowledgsea theories are only
insufficiently integrated with organisational issue

We are particularly interested in the determinafiistra-MNC knowledge flows

to foreign affiliates based in the transition ecmies of Central and East (CEE).
The internationalisation process of MNEs into tegion is fairly recent, and
host country approaches to foreign investors diffesubstantially. The latter
reflects the discussion about the potential gais lasses from foreign entry.
With regard to MNE knowledge flow determinants thdés a considerable
number of empirical studies for CEE taking a knalgie-based perspective
(Lyles/Salk 1996, Steensmal/lLyles 2000 etc). Howeuakages between
organisational variables and knowledge transferane (Manea/Pearce 2006).

Therefore, the objective of this study is twofoljl to develop a typology of
subsidiaries based on organisational as well asvlettye-based theory, and (ii)
to establish an empirical link between these sidnsidoles and the extent of
knowledge inflows. We adopt the IR framework forbsidiary roles as
developed by Jarillo/Martinez 1989 and Taggart 198& way to accommodate
the concept of absorptive capacity i.e. firms’ @pilto identify external
knowledge, to assimilate it, and use it efficieritiythe production process. We
conceptualise subsidiary’s role in terms of two elisions MNE integration and
subsidiary capability. MNE integration captures sidlaries’ organisational
(coordination of business function, autonomy, atitie etc) and trade links with
its MNE. Subsidiary capability refers to the extednt which technological
business functions (coordination of product/procdsgelopment, initiative for
change to product/market scope) as well as R&D lusifi@s exist in the foreign
affiliate. From the MNE integration- subsidiary edydity (IC) framework we
can identify four different strategic subsidiarylem Assuming that MNE
integration and subsidiary capability are equallysipively associated with
knowledge inflows from the MNE group to the focalbsidiary, we would
expect subsidiaries in the high MNE integrationkhigubsidiary capability
quadrant have the highest knowledge inflows.

To verify our research hypothesis, we used firneledata from 425 foreign
subsidiaries based in five emerging economies basedentral East Europe
(Poland, Hungary, Estonia, Slovakia and Sloveniallected in 2002-2003.
Company presidents and CEOs of foreign-investadsfiprovided information
on measurable company characteristics and managasessment of a
subsidiary’s role. We conducted a cluster-centadyesis in order to allocate each



subsidiary to one particular role within the ICrfrawork. Subsequently we used
an ordered pobit technique to test for the linkweetin subsidiary roles and
knowledge inflows.

Empirical Evidence on Knowledge Transfer in MNEs

Gupta/Govindarajan (1991, 1994, 2000) link the kieolge-based to the
organisational perspective. They classify subsydiates in terms of knowledge
outflows and inflows, and subsequently test for riflation between these roles
and organisational variables. They find a positissociation between subsidiary
integration as well as subsidiary dependence imsib@emaking and knowledge
inflows from the parent (1994, 2000). This eviderx line with the argument
that strategic sensitiveness of knowledge-relateti/iies can lead to tighter
control of the subsidiary (Bartlett/Goshal 1989, rifeez/Jarillo 1991). On the
other hand, if a subsidiary has a “high contributole’ (Birkinshaw et al 1998)
it is likely to have greater R&D capabilities, &sb technologically dependent on
the parent, and hence has more autonomy to develp,facture, and market a
product (Birkinshaw/Morrisson 1995, Pearce 1999 gg8at/Hood 1999).
Therefore, the relation between knowledge flowstomomy, and R&D
capabilities does not appear clear-cut.

With regard to empirical evidence from CEE thera isonsiderable number of
studies is analysing knowledge transfer from a Kedge-based perspective.
These studies suggest that knowledge inflows fromidgn parent depend on the
provision of training, technology, and managerissistance (Lyles/Salk 1996,
Steensma/Lyles 2000). Informal institutions suchtmast and shared values
support the transfer of tacit knowledge (Lane e2@0b1, Dhanaraj et al 2004).
Other authors find that expatriates working in fgne subsidiaries

(Minabeva/Michailova 2004) and specific human reseupractices support
knowledge transfer into the region (Cyr/Schneid@®€, Minbaeva 2005). On
the other hand, there is a large body of researapens applying an

organisational economics approach, which is howevainly focused on entry

modes, governance, restructuring, and subsidiarjoqmeance, and not on

knowledge transfer issues (see Meyer/Peng 2005 ffleview).

A recent paper by Manea/Pearce (2006) differerstisiesample of CEE
subsidiaries according to market, efficiency, ambvledge seeking motives
and link these motives conceptionally to subsidiangs: truncated miniature
replica, rationalised product subsidiary, and woédional product mandate
(based on White/Poynter 1984, Pearce 1989 and P2anastassiou/Pearce
1999). Their data confirms the dominance of markeeking (truncated
miniature replica) over efficiency seeking (ratibead product subsidiary),
which in turn outweighs knowledge seeking (worldiomal product mandate).
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Majority subsidiaries use technology already existe the MNE group rather
than established host country specific technolagytheir own R&D. This

study hints at a link between subsidiary roles &ndwledge flows in CEE.
However, the study has two drawbacks. First subidioles are defined by
taking account of only one variable (investment &t Second, the
linkbetween strategic motives/subsidiary roles &ndwledge flows has not
been tested statistically. Thus, the contributiegarding the link between
subsidiary roles and knowledge flows is rather tihi

Therefore, the objective of this study is to (iffelientiate subsidiaries roles
existing in CEE, and (ii) to establish an empiritak between subsidiary roles
and the extent of knowledge inflows. We frame giibsy roles in respect in
terms of MNE integration and subsidiary capab#itieThis approach is in line
with Foss and Pedersen (2004) arguing that in en@® as well as in the
strategy field, knowledge-based theories are ombyfficiently integrated with

organisational issues.

Deriving the MNE integration-subsidiary capability framework

The international business literature assumes ttiexe are different types of
multinational enterprisesPrahalad and Doz (1987) identified a range of
economic, political, customer, and competitive dast that create global
integration and local responsiveness pressures nbernationalising firms.
Bartlett (1986) and Bartlett/Goshal (1989) diffeiate the global, multinational,
transnational, and international type of MNE withithe integration-
responsiveness framework. Most of global strateggrature applied a
headquarter perspective, however, other literastmeted to identify particular
subsidiary roles. Most of these studies can beteglado the integration-
responsiveness paradigm. Subsidiary roles are reiffiated according to
coordination demands for implementing a globalteggg, and demands for value
chain configuration (White/Poynter 1984, D’'Cruz 698arillo/Martinez 1990,
Roth/Morrison 1992, Birkinshaw/Morisson 1995, Tagd®98). Bartlett/Goshal
(1986) take a different angle by modelling subsidistrategy as a function of
the local environment and the subsidiary’s uniquapabilities, whereas
Gupta/Govindarajan (1991, 1994) differentiate roéesording to knowledge
flow patterns.

Similar to Gupta/Govindarajan (1991, 1994) our agno scrutinise the link
between knowledge flows and organisational/processables. However, we
assume that organisational/process variables argeewus to knowledge flows
because a subsidiary fulfils a particular role withthe MNE. This in turn
determines the knowledge flow pattern (Meyer 2003\Whereas,
Gupta/Govindarajan (1991, 1994) define subsidiatgs in terms of knowledge



outflows and inflows, our study differentiates sdiery roles in terms of MNE
integration and subsidiary capability. This appfods more rooted in the
traditional integration-responsiveness paradigne WINE integration dimension
is slightly narrower than global integration as ¥ezus on the relationship
between foreign parent and subsidiary in terms obédpct flows and
coordination of business functions in particular rkeéing. The subsidiary
capability dimension measures the localisationrofipct/process development,
subsidiary initiative for changes to product/marleebpe, as well as R&D
capabilities. This dimension clearly reflects tedlogical functions and
capabilities latent in subsidiaries but also laoarket responsiveness. Therefore,
we are able to derive our typology from Jarillo/kiteez (1990) and Taggart
(1998) who differentiated subsidiary roles accogdito the integration-
responsiveness paradigm. Furthermore, we can seésuits into a comparative
perspective having in mind differences in concaptiad measurement.

Jarillo/Martinez (1990) (hereafter J&M) built theitypology around the
geographical localisation of value adding actigtiand the degree of integration
of those activities across the MNE network. Theggast that a subsidiary
follows an ‘autonomous’ strategy if it carries aubst of the functions on the
value chain in a manner that is relatively indeamnadf its parent organisation
or other subsidiaries; it follows a ‘receptive’atgy if few of these functions are
performed in the country and they are highly inéégd with the rest of the
company; the foreign affiliate pursues an ‘actisgategy if many activities are
located in the country, and they are carried owl@se cooperation with the rest
of the firm.

Chart 1: Subsidiary Roleswithin the | R-framework (J&M 1990/

Taggart 1998)
A
High Receptive Active
Subsidiaries Subsidiaries
Quiescent Autonomous
Subsidiaries Subsidiaries
Low

> Responsiveness
Low High
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In a field study of 50 foreign affiliates located Spain 1988 J&M identified
three subsidiary groups of which one correspondeithé autonomous strategic
type, and the other two were relatively highly greted but showed a wide
spread of localisation of activities. Hence, it wdifficult to identify a purely
receptive or active group of subsidiaries. From point of view there is some
inconsistencybetween J&M'’s dimension of geographical localisatmf value
adding activities and proxies used to measur®daflsupplies, local sales, local
content) that actually reflect better responsivenes

Taggart (1998) mainly criticises J&M for not typifig a subsidiary role in the
low integration-low responsiveness variant. Thenefche extends the J&M
typology by including the “quiescent” strategy ihet low integration-low
responsiveness quadrant. He uses various proxlatedeto MNE network
linkages as well as the importance of worldwide kety to measure global
integration. Local responsiveness is captured bgistm-making autonomy
regarding product/market scope, production capaciagvertising, and
technology. This concept is applied to a sample 13fL manufacturing
subsidiaries from the UK. Thempirical analysis supports the existence of a
quiescent role. It is close to the autonomous ilialeterms of integration,
however, distinctly less responsive. Despite thud flaat Taggart (1998) accepts
that there are some considerable differences in tfgasurement of the
integration/responsiveness dimensions, it appeatsirh from the comparison
with the J&M study that levels of integration arengrally somewhat higher
among the Spanish subsidiaries particular in regdardictive and receptive
subsidiaries types.

To our knowledge until the present day there hanbe empirical study that
statistically discerns subsidiary roles with refere to the IR framework for
subsidiaries based in CEE. Therefore, we adopted IR framework as
developed by J&M and Taggart (1998) in order teeassubsidiary roles along
the two dimensions of MNE integration and subsidieapability. Given the
theoretical development of the IR framework from sabsidiary strategy
perspective and corresponding empirical evidenaauged above, there seems
to be no reason why not each quadrant of our MNEEgnation-subsidiary
capability space should not by theoretically ocedpby MNE subsidiaries.
Therefore, we expect to discern four different gdibsy roles in line with 1C-
framework adopted from Taggart (1998).



Data Description

To verify our research hypotheses, firm-level da#s collected simultaneously
in Poland, Hungary, Estonia, Slovakia and Sloveni2002-2003 using the
same structured instrument. The largest FIEs imgeof employment were
targeted to trace the most important technologysfiexr effects in each of the
countries. Company presidents and CEOs of foraigasted firms provided
information on measurable company characteristics rmanagers’ assessment
of subsidiary strategy. In terms of methodology, Wwence intentionally
introduced a selection-bias: rather than being &bléeduct from our results a
general picture that applies to any technology sfiemvia FDI, our results
pertain to the most important objects involvedhis {process and hence remain
country-specific. Out of the 2203 subsidiaries \weraached with our concise
two-page questionnaire via standard mail, suppdstedn online-questionnaire
for firms in our address database, some 458 prdvige with a completed
questionnaire. The response rate was the high&birenia with 34.4 per cent,
followed by Slovakia (30.2 per cent) and Estoni@.@3per cent), while in
Poland and Hungary only 18.8 per cent and 11 parrespectively answered.
For analysis we are able to use a substantial samyth data for 425
subsidiaries.

The highest proportion of the foreign-invested &rim our sample is from
Poland (35.3%), followed by subsidiaries from Huygél9,6% ), Slovakia
(18%), Slovenia (15.7%) and Estonia (11.5%). Inmterof the industry
breakdown, the biggest share in the total samplia islectrical and optical
equipment industry (17%), followed by metals andahproducts (14%), food,
beverages and tobacco (10.%), non-metal mineralysts (9%), chemicals
and man-made fibers (8%), rubber and plastic prsd(ic%), clothing and
textiles (7%). The distribution of the firms by sis well balanced. However,
Slovenian firms are significantly smaller and Humga firms significantly
larger than the sample average. A comparison ofufaaturing sectors shows a
significantly higher than average number of empésy@er company only in
food, beverages and tobacco and transport equipmdustries. In all other
manufacturing sectors there are no statisticaliyificant differences in the
number of employees. Poland is the most stronglyesented both in terms of
the number of firms and average employment, whécim iline with high share
of FDI in Poland in the total stock of FDI in maraafuring. The Slovenian
sample is moderately overrepresented and Hungaiytlsl underrepresented.
In addition, representativeness could also be at@ficomparing the number
of firms included into the sample with the totalnmher of firms with foreign
investors in individual countries. From that poiot view, sample firms
represent about 4.9% of all foreign-invested finmghe analyzed countries.
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The highest share is highest in Slovenia with 23.8#owed by Estonia with
12.4%, Poland with 3.5% and Hungary with 2.1%. Angiard test of non-
response bias indicated no significant differenbesveen respondents and
non-respondents on variables such as country addstiry distributions,
number of employees, etc.

Empirical Assessment of Subsidiary Roles according the IC-Framework

Prior studies used resource flows (knowledge), pcodlows (sales, supplies),
product/ market scope, functional scope (value ddagivities), and decision-

making authority (centralisation, autonomy, initi@) as indicators to determine
subsidiary roles. Our choice covers product flovignctional scope, and

decision-making authority as knowledge flows atetaendogenously to these
variables in the next step of our study. From thevesy data we derived three
different proxies for each of the two dimensiond\[Mintegration and subsidiary
capability (see Table 1).

Table 1: Proxiesfor MNE integration and subsidiary capability

MNE integration Subsidiary Capability

Foreign parent initiative for changes in th&ubsidiary initiative with regard to changes

organisation of business functions in the product scope and market scope

Extent to which marketing activities are | Extent of product development and procgss

undertaken at the HQ level engineering are undertaken at subsidiar
level

Intensity of trade integration of the Importance of subsidiary as source for

subsidiary with the foreign parent patents, licences, and research &
development

Subsidiaries indicated “Who has taken initiative éhanges in the following
areas: organisation of (i) business functidii§) product scope, as well as (i)
market scope. The answers were given on a 4-pdketrtLscale (a) only your
company, (b) mainly your company, (c) mainly yoareign owner, or (d) only
your foreign owner. If the foreign owner exercisasst/all initiative regarding
changes in the organisation of business functibesetis a need for coordination
at the HQ level indicating pressures for MNE int&ggm. A high degree of
subsidiary initiative regarding product and mark®tpe signals on the one hand
that the foreign parent is responsive to infornratiegarding the local market

2 Including procurement, sales, marketing, produttiB&D, engineering, maintenance, after sales
services, finance, accounting strategic planning et



(in line with Taggart 1998) and on the other hahdse activities strengthen
subsidiary capability. Subsidiaries were also askegrovide information on
“Which business functions are being undertakenof@)your own only, (b)
mainly on your own, (c) mainly by your foreign owner (d) by your foreign
owner only. We choose the extent to which marketiaiivities are coordinated
at the HQ level as an indicator for MNE integrat{ésilowing J&M and Taggart
1998). Furthermore, we take an average over thenexb which product
developmerftand process engineerthgre undertaken by the subsidiary. This
indicator shows the degree to which higher valugeddbusiness functions have
been assigned to the subsidiary which signals diavgi capability. Managers
also evaluated “How important the subsidiary itdslfas sources for patents,
licenses, and R&D”". The answers are given on aibtf ikert scale: 1 = not
important, 2 = little important, 3 = important, 4very important, 5 = extremely
important. This proxy hints at subsidiary capaigiit in terms of own
technological knowledge or absorptive capacity. afyn we use data on
subsidiaries’ trade integration with the foreignrgyd (calculated as share of
sales to and supplies from parent in total tradéjs proxies the intensity of
linkages to foreign owner production network, ired&s the importance of
global markets, and therefore, signals MNE intégrafin line with J&M and
Taggart 1998).

Most researchers use a latent indicator basedsoala development technique —
factor analysis in particular — to identify onlyemeasure for reflecting one
particular dimension. However, Venaik et al (20Q@int to a number of
drawbacks of a reflective index such as under-etit/a or the unsecured
assumption of high correlation of proxies along dimaension across different
industries. We follow their suggestions and rely abfiormative index i.e. we
include all of the above 6 variables to classifgsdiary roles in the integration-
capability (IC) framework.

Following J&M and Taggart (1998) we perform clustaralysis to identify
distinct groups of subsidiaries. Taggart (1998)susédierarchical form to assess
the efficiency of a four-group-cluster solution. Wwkver, we opt for cluster-
centre analysis technique as a non-hierarchicalivatibte statistical procedure
often used for larger samples. This procedure admé¢saim at generating the
most efficient cluster solution, however, it allows to set the number of

3 Marketing has been defined as all activities aireéhcreasing the demand for the product e.g.,
search for markets, changes in product accordingustomer preferences, etc.

4 Product development referred to technical devekeqinn terms of functions the product provides
as well as technical solutions to be solved tovalibe product to offer those functions.

® Process engineering was defined as embracingaiviies towards finding an efficient way to
organise the process of production.
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clusters in advance at four according to our IGniavork. As cluster-centre
analysis in itself is a descriptive rather thanlgieal tool, we subsequently
conduct a discrimination analysis in order to asdesv well the six variables
predict the four-cluster-solution, and to what ektéhere are statistically
significant differences between clusters.

Table 2 shows the results of the cluster-centrdysisa With regard to MNE
integration we achieve a clear ranking of clusérll, 1 and Ill, where, cluster
IV is most integrated and cluster Il the leastogsr all three variables. With
regard to the subsidiary capability the pictursasnewhat more mixed. Taking
subsidiary initiative for product/market scope grdduct/process development
at subsidiary level cluster Ill is has the highesbsidiary capabilities followed

by cluster I, Il, and IV. However, R&D capabilitys ihighest in Cluster Il
followed by cluster IlII, IV, and |. Taking the awge across all three variables
subsidiary capability is strongest in cluster ftllowed by cluster II, I, and IV.

Thus, the least integrated subsidiary has the biglseibsidiary capability
(Cluster Ill). The opposite is the case for the triategrated subsidiary group
(cluster 1V). Cluster Il comes second in terms ofegration and capability.
Cluster | is ranked third in terms of integratiordacapabilities.

Table 2: Cluster centres of the four-cluster solution

Cluster

1l 111 [\
MNE Integration (MI)
Parent initiative for organisation of business fiows 0.22 0.59 0.82 062
Marketing undertaken at HQ level -0,17 -0,09 -0,85 1,36
Trade integration with foreign parent -0,25 0,036 -0,75 1,15
Ml index (average over Ml variables) (-0,21) (0,18) (-0,81) (1,04)
Subsidiary Capability (SC)
Subsidiary initiative for product/market scope 0,11 -0,20 1,02 -1,15
Product/process development at subsidiary level 0,09 -0,04 0,10 -0,84
Subsidiary as source of patents, licences, and R&D -0,86 0,76 0,58 -0,37
SC indexaverage over SC variables) (-0,22) (0,17) (0,57) (-0,78)
N 126 101 106 92

In order to visualise the clustering result in ke framework we plotted the
averages of the respective variables for MNE irgtggn (Ml index) and
subsidiary capability (SC index) as coordinatesefach cluster centre (see Chart
2). There seems to be a fairly good spread achesalt four quadrants. It seems
that we identified relatively clearly a receptiveluster IV) as well as an



autonomous subsidiary role (cluster 1ll). Theralso a cluster centre in the high
integration-high capability quadrant (cluster 1§ well as a centre in the low
integration-low capability quadrant (cluster I).u€ler Il could be close to the
characteristics of the active subsidiary strategg aluster | of the quiescent
type. However, cluster-centres | and Il are quitse to each other in terms of
Euklid distances (lower heterogeneity) and highndséad deviations (lower
homogeneity) compared to both the receptive andnamous group (see
Appendix Table Al).

Chart 2: Cluster centresin the | C framework

0,80

@ 0.40 1

20 -0,80 -0/40 "%’4 0 0,40 0,80 1,20

High

MNE Integration Index
N

Low

-0,80 1

120

Low High

Subsidiary Capabilty Index

However, the results of the discrimination analysdicate that 95,8% of the
subsidiaries are correctly classified. The uni-atiANOVA shows for each
variable that the similarity of group means is figant. The statistical

differences in respect of group means/standard atlews are robust (see
Appendix Table A2). Therefore, all four clusterg aignificantly different from

each other. The variable marketing at HQ level all as trade integration with
the MNE have contributed strongest to the clusteautcome. This indicates the
importance of global markets and market orientafiglobal vs. domestic) as
determinants of subsidiary roles. Interpreting thandardised coefficients in
combination with the functions for cluster centifsee Appendix Tables A3
and A4), we see that quiescent subsidiaries | easidnificantly discerned from
active subsidiaries in terms of lower trade intégra marketing coordination at
HQ level, as well as R&D capabilities. To the besbur knowledge we would
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conclude that the four-cluster solution presentbdve is statistically robust.
From this follows, that we were able to identifyufalistinct subsidiary roles for
a sample of CEE foreign affiliates in accordancéhwhe IC framework as
derived above.

Discussion of Subsidiary Roles

Having in mind the considerable differences in measment and methodology
between J&M, Taggart (1998) and our study, thelle¥éntegration tends to be

comparatively high for our receptive and quiescmiitsidiaries. We identified a

quiescent type in line with Taggart (1998). Howeussed on our results we
would object to Taggart’s claim that truly quiescand autonomous subsidiaries
may be a feature of the UK, and truly receptive aotive affiliates a feature of

emerging markets such as Spain at the time. A ihiser analysis shows that

active, quiescent, and in particular autonomousisiidries are domestic market
oriented. Only receptive subsidiaries are cleaxlyogt oriented (see Appendix

Table A5). This could be linked to a predominamiigirket-seeking constellation
that is broadly in line with prior evidence (McGaowat al 2004, Manea/Pearce
2006).

There seems to be a mixture of market and knowlsggéing motives for the
active subsidiary group, which is characteriseddry high R&D capabilities (in
line with Taggart 1998). Somehow in contrast tong@Pearce (2006) we seem
to witness the emergence of a group of subsididgin@smanages to integrate its
subsidiary capabilities into the global operatiaisits MNE. Some of these
affiliates might have a regional or global prodmeandate and are part of a
global or transnational corporation (Bartlett/Gdsti889). However, as our
active group has a bias towards medium-high tedtistries and is dominated by
Polish firms, we should be cautious in the gensa#ibn of this result (see
Appendix Tables A6 and A7).

Receptive subsidiaries are highly integrated wlithit MNE but have very low
functional scope, and R&D capability (in line witfaggart's findings). This
could indicate the characteristics of a specialisedtributor being part of a
global enterprise (Bartlett/Goshal 1989) mainlykseg efficiency. They are by
far the youngest group (opposite to Taggart 1998) aave been mostly
established as wholly foreign owned Greenfieldss{teee Appendix Table A7).
Therefore, we might see for some of these foreiffiiates an upgrading (in
terms functional, product, or market scope) inftitare. However, others might
exit the market in case the focus was on competiitvantages through labour
costs rather than more dynamic subsidiary capigsilit

The group of autonomous subsidiaries are most pred domestic market



oriented, and carry out most of the business fanctunder their own
responsibility including product/process developtm&hey also initiate changes
to product/market scope probably due to their losaiket expertise. In contrast
to Taggart (1998) this group tends to be the olftastign affiliates. The early
entry of foreign investors could be linked to fimmbver advantages in terms of
capturing local market share. Investors tend tal lmoinority equity stakes and
engage in restructuring towards creating a Brodaficnvestment. This
subsidiary role is likely to be present in multioatl companies (Bartlett/Goshal
1989). One possible future scenario could be traidgn owners follow a staged
acquisition or a multiple entry strategy both lemdio concentration of market
share (Meyer/Lieb-D6czy 2003, McGowan et al 20@4).a consequence some
foreign investors might increase their commitmemd &ntegrate operation more
globally other would exit the market. In the fisise foreign affiliates might
move into the active group.

Compared to the autonomous group quiescent sulisglihave higher foreign

equity commitment, and a larger share of Greenfogldrations. According to

Taggart (1998) this group is likely to be part of aternational type of

organisation. However, the trade structure in asgecis more similar to active
subsidiaries apart from the fact that quiescensislidries source more locally.
Thus, we some of these subsidiaries might alsodlyqf a global/transnational

organisation. In the future, some might move irtte active subsidiary role,

however, for this to happen subsidiary capabilitieseed to be strengthened. An
alternative scenario could be that affiliates aereéasingly less integrated with
the MNE, however, at the same time denied the ressuo develop adequate
subsidiary capabilities. This could by rapidly @illed by a closure of

operations.

Building the Hypotheses Linking Subsidiary Roles ad Knowledge Flows

A priori it is not possible to know whether MNE égfration or subsidiaries
capabilities have a higher impact on the extenkmdwledge inflows to the
subsidiary. Under the assumption that MNE integrattlearly dominates, we
would hypothesize:

(H1) Knowledge flows are highest in the receptiveup, followed
by the active, quiescent, and finally the autonasrgroup.

Under the assumption that subsidiary capabilitiesrty dominate the
extent of knowledge inflows, we would hypothesise:

(H2) Knowledge flows are highest autonomous grdafiowed by
the active, quiescent, and receptive subsidiarygso



Jindra B., An strategy view on knowledge in the MNE — Integrating Subsidiary Roles and
Knowledge Flows

Under the assumption that both dimensions carrplegaight, and if we
keep the parameter high MNE integration constant dotive and
receptive subsidiaries, we can hypothesise:

(H3.1) Knowledge flows are higher for active sulmigs compared
to receptive subsidiaries due to lower own tecbgial
functions/capabilities for the latter.

Keeping the parameter of low MNE integration constar quiescent and
autonomous subsidiaries, we can hypothesise:

(H3.2) Knowledge flows are higher for autonomoussatiaries
compared to quiescent subsidiaries due to lower dechnological
functions/capabilities for the latter.

Keeping the parameter high subsidiary capabilitystant for active and
autonomous subsidiaries, we can hypothesise:

(H3.3) Knowledge flows are higher for active conguhr to
autonomous subsidiaries due to lower organisatiansdgration for the
latter.

Keeping the parameter low subsidiary capabilitystant for receptive
and quiescent subsidiaries, we can hypothesise:

(H3.4) Knowledge flows are higher for receptive pamed to
quiescent subsidiaries due lower organisationaggnation for the latter.

From hypotheseg3.1) to (3.4) the extent of knowledge inflows would be
highest for actives subsidiaries, followed by reep autonomous and
quiescent subsidiaries

Econometric Approach and Estimation Results

We assess knowledge flows from the foreign ownengamy (not restricted to
the HQ) to the local affiliate. In order to proxyndwledge inflow on a
comprehensive basis we employ three different dégetnvariables. Foreign
invested firms indicated the importance of the ifgmeowner as a source for (i)
patents, licences, and R&D activities, and (ii) plecand training. The answers
were given on 5-point Likert scale ranging fronoGt(with 0 = not important, 1
= little important, 3 = important, 4 = very imponta and 5 = extremely
important). The variable on patents, licences, &&D proxies knowledge
transfer in respect to intangible assets and aatliinowledge. R&D related
indicators are widely accepted, however, the ingur¢ of such knowledge is
likely to vary across the technology intensity ofdustries. Therefore, the
importance of the foreign investor for people amaining provides a useful



alternative less susceptible to industry differsncét proxies the MNE
contribution with respect the human capital forimatin the foreign affiliate.
This indicator carries more of the tacit dimensioh knowledge. Finally,
subsidiaries indicated the magnitude of change$ wegard to the level of
productivity in production since the entry of therdign owner. Answers are
provided on a 4-point Likert scale ranging from te22 (-2 = considerable
reduction, -1= reduction, 0 = no change, 1 = ineee&= considerable increase).
Productivity growth is usually taken as an indicatf firm performance.
However, there is a large bulk of studies lookihgeghnology spillover effects
via multinationals in CEE (see Jindra 2005 for asreiew). It assumes that the
change in productivity indicates to what extent \klemlge has been integrated
effectively and efficiently into the production pess.

We use an ordered probit model is an estimatiorhnigae. Following
Wooldridge (2002) and Greene (2003) ordered probitels should be applied if
the dependent variables are categorically scaledin@ry least square regression
analysis assumes distances between two responsksiras identical for all
responses. However, ordinal data give informatibaua a ranking of different
outcomes, where distances are not necessarilyicgdéot unknown. If we would
employ binary probit or multinomial logit/probit rdels, we would only account
for nominal scale and would therefore ignore théormation given by the
ranking. As with binary probit regression models teal dependent variable is
unobserved. That is because the answers givenndyggiven in some discrete
value that best fits to the situation of the persderviewed. Therefore, we only
observe whether an answer falls into a particulegory or not. Following
Greene (2003) it is sufficient to assume that theridution is known and
continuous as for all Maximum Likelihood EstimatsonHowever, in probit
models it s also assumed that the error term imally distributed with its mean
equal to zero and variance equal to unity.

For better interpretation of results we calculdte targinal effects for the
different exogenous variables. Dealing with a festm within the marginal
effects that one of the possible outcomes will octhe probabilities have to add
up to unity and marginal effects add up to zera. damvenience we present and
interpret in our study only the marginal effectstod two extreme outcomes (not
important and extremely important; or consideraiglduction and considerable
increase). If the exogenous variable increasesngyumit or a dummy variable
from zero to unity, this implies that the probakiliof the endogenous
observation falling into a certain category rises this marginal influence
(measured in percentages). To evaluate the whdtfeermodel as such is
significant, we perform a Wald-Test under the agstions of consistency and
asymptotic normality (White 1982). We also predbetPseudo-R?, but as we are
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dealing with a non-linear model it is not boundsdzero and unity, therefore,

the value of the Pseudo-R? can be interpreted sslab value only, and not as
ratio of explained variance over total variance o outlined estimations of

marginal effects and test statistics rely on theuamption that the residuals are
homoscedastic and normally distributed. Unfortulyateheteroscedasticity

consistent estimation models do not exist for ardeprobit models (Greene
2003). However, prior descriptive analysis and gam@nation of biases of the
covariance matrix by using a bootstrap techniqdécated no heteroscedasticity
problem in our model specifications.

We test our hypotheses (2) to (4) by estimatingniaeginal effects for the below
model specification (1) for each of our three dejmem variables (R&D flows,
human capital formation, productivity growth):

(1) Pr(y) = CountryDum+ IndDum + Size + Age; + RoleDum

where CountryDum denotes the respective country dummies for Estonia,
Hungary, Slovenia, and Slovakia to capture unolesboountry effects. We use
Poland as control group which constitutes the ktrggoup in our sample. In
order to captures industry-specific effects weaddtrce the dummy variable
IndDumindicating the technology intensity of the firngector according to the
OECD classificatioh We estimate the effect for medium-low, mediumkhignd
high technology industries in comparison to the-tesh industries as control
group. We control for firm specific effects by intlucing the variabl&izethat
measure frims’ size in term o employees (log vglasswell as the variablkege
measuring the years since entry of the foreign store Our main exogenous
variable isRoleDumas a dummy the type of subsidiary role each afélihas
been allocated to. We use autonomous subsidiagesoatrol group, hence,
estimate the effect of belonging to other subsydimles (quiescent, active,
receptive) in comparison to the autonomous group.

The estimation for the importance of the foreigmeph as source for patents,
licenses, as well as research and developmenttasgighows that in comparison
to autonomous subsidiaries, the probability fos ttyipe of knowledge transfer
increases most strongly for active subsidiariefipdieed by foreign affiliates
with a receptive, and quiescent role. For the dagteup the marginal effect is
only significant at a low level of significance.

® We use the following OECD classification accordindNACE 3-digit codes: High tech 242; 244,
30, 32, 333, 3530; Medium-high tech: 24 excl. 222, 34, 352, 354, 359; Medium-low tech: 23,
25-28, 351; Low tech: 15-22, 36-37.



Table 3: Overview Estimation results (see Appendix Table A 8 for full results)

Patents, licenses, and R&D Human capital formation Productivity growth
extremely extremely  considerable considerable
not important  important  not important  important reduction increase
Dummy for FDI host economy (Poland as control group)
Estonia 0,055 -0,059 0,002 -0,002 -0,011 0,018
Hungary 0,019 -0,023 0,140 ** -0,068 *** -0,052 0,089
Slovakia -0,037 0,052 -0,005 0,004 -0,041 0,071
Slovenia -0,066 ** 0,099 * 0,044 -0,027 -0,068 ** 0,120 **

Dummy for technological class of industry (Lowtech as control group)

MediumLowTech Industry -0,097 *** 0,179 ** -0,043 0,036 0,151 ** -0,189 ***
MediumHighTech Industry -0,082 *** 0,117 ** -0,020 0,014 0,058 -0,087
HighTech Industry -0,080 *** 0,113 ** -0,047 0,035 -0,036 0,059

Firm-specific effects
Size 0,005 -0,006 -0,003 0,002 -0,036 *** 0,057 ***
Age -0,009 0,012 -0,016 0,011 -0,012 0,019

Main exogenous variables (autonomous subsdiaries as control group)

Quiescent subsidiaries -0,067 ** 0,094 * -0,125 *** 0,114 *** -0,058 * 0,097
Active subsidiaries -0,180 *** 0,344 ***  -0,184 *** 0,218 *** -0,098 *** 0,177 **
Receptive subsidiaries -0,149 *** 0,279 *** -0,159 *** 0,189 **x -0,091 *** 0,163 **

In comparison to the low-tech group all subsid®igg@erating in industries with
higher technology intensity have a higher probgbitif high R&D intensive

knowledge inflows. This result is in accordancehwigeneral intuition. The
marginal effects are strongest for the medium-leshtgroup of industries. In
terms of country-specific effects the probability R&D knowledge inflows is

only significantly higher in Slovenia compared te tPolish control group. We
controlled for industry and country specific factcaind the impact of active
subsidiaries roles.

Taking now MNE knowledge flows with respect to humeapital training in the

foreign affiliate we get a very similar picture @@nning the impact of subsidiary
roles. Again, the marginal effect is strongestdotives subsidiaries, followed by
receptive, and quiescent peers. However, now tleetes also very significant
in regard to the latter, and the gap narrows betwaetive and receptive
subsidiaries. In contrast to R&D flows training seeto be provided by foreign
parents independent of the technology intensityttef respective industry.
Foreign affiliates in Hungary are less likely tanbét from human capital related
knowledge flows, which could be potentially linkeml generally earlier foreign

entry to his particular CEE market and thus re&jivhigher stocks of human
capital.

How do knowledge inflows translate into performahc&éhe final model
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specification is concerned with productivity grovdince the entry of the foreign
parent. The active and receptive roles increaselasiyn the probability of
considerable improvements. Differences betweergthescent and autonomous
group are not statistically significant. As would bxpected firm size increases
the likelihood of productivity growth due to higheconomies of scale. Foreign
affiliates based in have a higher probability offpenance growth, whereas,
firms in medium-low-tech show a negative effectpemformance indicators.

Test statistics indicate robust estimations (seeefidix Table A 8). Therefore, to
the best of our knowledge we can reject hypothgdgsthat the extent of
knowledge is fully determined by the degree of MMEegration as well as
hypothesis (2) that it is fully determined by thésidiary capability. We cannot
confirm hypothesis (3.1) that active subsidiariempared to receptive affiliates
have a higher knowledge inflows due to lower owhsidiary capability for the
latter. Although, this applies in particular to R&Blated knowledge and less so
to human capital formation, and performance. Weehaweject hypothesis (3.2)
that knowledge inflow to autonomous subsidiarieseexls those to quiescent
peers due to lower degree of subsidiary capabiditythe latter. The opposite
seems to be the case i.e. knowledge inflows tosgaei subsidiaries exceed the
flow to autonomous peers due to lower organisatiartagration of the latter.
However, the evidence is not very robust for R&Iated knowledge, and for
productivity growth there seem to be no significdifiterences. Hypothesis (3.3)
can be confirmed i.e. active affiliates receive enbnowledge inflows compared
to autonomous affiliates due to lower MNE integyatfor the latter. Similarly,
hypothesis (3.4) can be confirmed implying thatepgive subsidiaries receive
higher knowledge inflows compared to quiescentliafés due to lower
organisational integration in case of the latter.

In sum knowledge inflows are highest in for foregffiliates with active roles,

followed by receptive, quiescent, and autonomopegyWe are able to infer that
the extent of knowledge inflows is equally positidsependent on both MNE
integration as well as subsidiary capability. Hoag\this does not apply when
we want to discern the quiescent from the auton@mole on the grounds of
subsidiary capability. Hence, in this case the hadashifts more towards MNE
integration as dominating determinant for knowledd®ws.

Summary and Discussion

Pursuing a subsidiary level analysis, this studyestigates empirically the
determinants of intra-MNC knowledge flows. In pewtar we focus on flows
from the foreign parent company to the focal subsyd While previous studies
applied either a knowledge-based perspective (feample Teece 1977,
Gupta/Govindarajan 1991 and 1994, Levinthal/Marg83] Zander/Kogut 1995)



or an organisational/communication theoretical pectve (Goshal and Barlett
1988, Gupat/Govindarajan 2000), we aim at integgatioth.

Similar to Gupta/Govindarajan (1991, 1994) we sgnrs¢ the link between
knowledge flows and organisational/process varmltowever, we assume that
knowledge flows are endogenous to organisationahngements because
subsidiaries fulfil a particular role within the NB\ and this in turn determines
the extent knowledge flows. Whereas, Gupta/Goviaidar (1991, 1994) define
subsidiary roles in terms of knowledge outflows amftbws, our study typifies
subsidiary roles in terms of MNE integration andgdiary capability. This
subsidiary typology is closely related to the imtgpn-responsiveness
framework as developed by J&M (1990) and Tagga®98). Therefore, we
derive our integration-capability approach from tReframework. However, we
focus more narrowly on business functions and atdis relevant to the
knowledge transfer process. MNE integration is mess by the trade links to
the foreign parent, the extent of HQ coordinatiomespect to business functions
in particular marketing. Whereas, subsidiary cdjgbiis measured by
subsidiaries’ initiative in respect to changes moduct/market scope, control
over product/process development, and own R&D déiped. Thus, our study
contributes in terms of theory development as feframework reflects the
integration of organisational and knowledge-basagpectives.

Subsequently we discern statistically four robuffeent roles of subsidiaries
within the IC-space: receptive, active, autonomausi quiescent. From a broad
comparative analysis and discussion of subsidiesygs identified, we arrive at
a set of testable hypotheses regarding the linkdst particular subsidiary roles
and the extent of knowledge inflows. All hypothesesre tested applying an
ordered Probit estimation technique controlling doobserved country, as well
as industry, and firm-specific effects.

From the results we can infer that the probabditknowledge inflows from the
parent company decreases an anti-clockwise direcsi@mrting in the high
integration-high capability quadrant of our taxonpotm other words knowledge
inflows are most likely for subsidiaries having active role within the MNE.
This group is characterised by a relatively clagedration with the rest of the
corporation combined with limited technological étions, but high own R&D
capabilities. The receptive type showing the higiMNE integration, however,
combined with the lowest technological functiongl arapabilities follows the
active group in terms of knowledge inflow probailiQuiescent subsidiaries
come third. They blend modest MNE integration, nstdewn technological
functions, but low R&D capabilities. The autonomogioup has the lowest
probability to receive knowledge flows from its MNE is hardly integrated
with its MNE in terms of trade and business funtsiotherefore, exercises also
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technological functions, and has relatively highnoR&D capabilities. We can
conclude that the extent of knowledge inflows is &yd large positively
dependent on both MNE integration as well as sidnsiccapability. However,
the balance shifts slightly towards MNE integratas dominating determinant.
This result could be potentially explained both $tyong forces for global
integration of MNE operations, as well as the aurrstage of economic and
technological development of transition economies.

Our findings with regard to the impact of MNE intatjon are in line with

Gupta/Govindarajan (2000) showing that knowledgiows from the parent

corporation depend positively from formal integoatiand negatively with

decision-marking autonomy at the subsidiary levigey also find partially

positive evidence for absorptive capacity as ardeétent. However, this is
rather poorly approximated by a dummy for Greedfieperations, which are
assumed to operate at a higher level of absormi@mcity in comparison to
acquisitions. Our measures for subsidiary capgbilitdicate more direct
evidence for the impact of absorptive capacity.tif@nmore, our model sheds
light on the interaction of MNE integration and sigtary capability in their

impact on knowledge inflows. In this way we are ealib integrate both
organisational theory and knowledge-based view&rmwledge transfer. Thus,
the model of the IC framework could be a way fomvan reducing the

complexity of MNE operations and could be used ipradictive way with

regard to the potential characteristics of foradipect investment with regard to
knowledge inflows.

On the other hand, the Gupta/Govindarajan (2000jehdakes additional
account of the motivational disposition that is imutluded in our framework.
Furthermore, the models developed by Gupta/Govajdar(1991, 1994, 2000)
are more comprehensive from a knowledge-based g@e&tirge by capturing also
knowledge inflows from peer subsidiaries as welkaswledge outflows from
the local subsidiary to the parent as well as sistgbsidiaries. However,
Gupta/Govindarajan (2000) argue that knowledgeowsl from the foreign
parent to the local subsidiary are by far the lsirgeterms of magnitude.

We have to remember that knowledge processes andrganisation are
dynamic. Our study delivered a cross sectional simatpof foreign subsidiaries
in transition countries with varying degrees of mmmic development. It does
not answer the question in which way the knowlefllg® processes will change
in the future, however, some scenarios dependinghencurrent state of the
situations have been outlined above. In principakems to us that knowledge
inflows depend on both MNE strategy as well astéofinological capabilities of
foreign subsidiaries. In terms of policy developtige latter can be more easily
targeted in particular with respect to human camtadowment to allow the



formation of a more dynamic competitive advantagthée region.
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Appendix:

Table A1 Standard deviation and cluster centréadises of four-cluster-solution
1] 1] v
Standard deviation of distances to cluster centre 0,66 | 0,54 | 0,35| 0,55
Eukild distances between cluster centres | 0,000
I 0,00
1,913 0
I 2,55 | 0,00
2,181 6 0
v 2,39 | 4,40
2,770 2 9 0,000
Table A2 Discriminant analysis — Means and Staddiaviations
Cluster
1l 1] v
MNE Integration (MI) Mean | StdD | Mean | StdD | Mean | StdD | Mean | StdD
Parent initiative for organisation of business
functions -0,19 | 0,80 0,60 0,86 -0,77 0,69 0,55 0,87
Marketing undertaken at HQ level -0,22 | 0,71 -0,7 0,68 -0,86 | 0,47 1,34 0,59
Trade integration with foreign parent -0,19 0,80 0,04 0,79 -0,75 0,43 1,12 0,81
Subsidiary Capability (SC)
Subsidiary initiative for product/market scope 0,12 0,72 - 0,20 0,61 1,00 0,59 -1,10 0,71
Product/process development at subsidiary lev¢ 0,10 0,86 -0,36 0,76 0,97 0,56 -0,77 0,80
Subsidiary as source of patents, licences, and
R&D -0,84 | 0,61 0,77 0,64 0,57 0,78 -0,36 0,92




Table A3 Standardised canonic coefficient s/ ébation of each variable to cluster result

Standardised canonic coefficien

Contribution of
each variable in

1 2 3 %
Parent initiative for organisation of business tiots 0,329 0,410 -0,455 14,81
Trade integration with foreign parent 0,519 0,037 0,224 18,81
Marketing undertaken at HQ level 0,606 -0,081 0,530 22,50
Subsidiary initiative for product/market scope -0,423 0,041 0,103 15,32
Product/process development at subsidiary level -0,377 -0,242 0,461 15,40
Subsidiary as source of patents, licences, and R&D -0,187 0,956 0,246 13,16

Table A4 Functions for the cluster centroids
1 2 3
Cluster | -0,301 -1,213 -0,350
Cluster Il 0,343 1,400 -0,376
Cluster Il -2,913 0,159 0,412
Cluster IV 3,537 -0,138 0,411




Table A5 Trade structure across subsidiary role$4)

Subsidiary Role
Quiescent Active Autonomous Receptive
Mean | StdD | Mean | StdD | Mean | StdD | Mean | StdD
Sales to foreign owner 25,30 | 32,56 | 25,02 | 32,32 | 7,75 | 15,18 | 73,24 | 32,60
Ales to other foreign buyers 22,07 | 29,34 | 18,13 | 23,73 | 32,06 | 33,71 | 10,55 | 20,06
Sales to domestic buyers 49,62 | 38,63 | 53,03 | 39,02 | 57,22 | 34,99 | 12,21 | 23,05
Supplies from foreign owner 20,84 | 27,13 | 35,77 | 36,69 | 10,13 | 19,59 | 49,28 | 35,14
Other foreign suppliers 29,94 | 30,02 | 19,01 | 25,21 | 29,67 | 26,49 | 23,52 | 26,75
Supplies from domestic firms 45,99 | 34,37 | 34,32 | 31,16 | 57,58 | 30,29 | 22,49 | 26,03
Table A6 Country composition across subsidiargsdin %)
Subsidiary Role
Total sample| Quiescent| Active | Autonomous| Receptive
Estonia 12 16 7 13 9
Hungary 20 23 10 25 21
Poland 36 29 62 30 23
Slovakia 16 17 9 9 33




Slovenia 16 15 12 23 15
Table A7 Descriptive Statistics across subsidiatgs
Subsidiary Role

Total sample Quiescent Active Autonomous Receptive

Mean | StdD | Mean | StdD | Mean | StdD | Mean | StdD | Mean | StdD
Technology class 2,83 0,95 3,00 0,98 2,48 0,88 3,00 0,90 2,79 0,97
Log employees/ size 4,97 1,59 4,58 1,51 4,93 1,82 5,17 1,42 5,3 1,51
Years since entry of foreign investo] 17,3 27,1 | 17,27 | 271 19,24 | 27,4 22,8 | 31,15 | 10,9 12,1
Foreign equity share 71 37 71 37 74 31 37 48 89 24
Greenfield (in %) 57 67 38 37 84




Table A8

Ordered Probit

Estimation Result

y = Pr(dep variable = 1)/ Pr( dep variable = 5)

Importance of foreign parent for
patents, licenses, and R&D

Importance of foreign parent for
human capital formation

Productivity growth since entry of
foreign investor

Dummy for FDI host economy (Poland as control group)

Estonia

Hungary
Slovakia
Slovenia

Dummy for technological class of industry (Lowtec
MediumLowTech Industry

MediumHighTech Industry

HighTech Industry

Firm-specific effects
Size (Log number of employees)
Age (Log years since establishement)

extremely
not important important
0,148 0,212

0,055 -0,059

0,019 -0,023

-0,037 0,052
-0,066 ** 0,099 *

h as control group)

-0,097 *** 0,179 **
-0,082 *** 0,117 **
-0,080 *** 0,113 **

0,005 -0,006

-0,009 0,012

Main exogenous variables (cluster Il - autonomous subsdiaries - as control group)

Cluster | (quiescent subsidiaries)
Cluster Il (active subsidiaries)
Cluster IV (receptive subsidiaries)

N

Wald Statistic
Prob(Wald-Statistic)
Schwarz Kriterium

Log Pseudo Likelyhood
Pseudo R-sqaured

-0,067 **
-0,180 **
-0,149 *

0,094 *
0,344 ***
0,279 **+

367
87,830
0,000
1177,50
-541,50
0,066

extremely
not important important
0,159 0,092
0,002 -0,002
0,140 ** -0,068 ***
-0,005 0,004
0,044 -0,027
-0,043 0,036
-0,020 0,014
-0,047 0,035
-0,003 0,002
-0,016 0,011
-0,125 ** 0,114 **
-0,184 ** 0,218 ***
-0,159 ** 0,189 *++
375
59,270
0,000
1193,13
-549,15
0,054

considerable considerable

reduction increase
0,173 0,349
-0,011 0,018
-0,052 0,089
-0,041 0,071
-0,068 ** 0,120 **
0,151 ** -0,189 ***
0,058 -0,087
-0,036 0,059
-0,036 *** 0,057 ***
-0,012 0,019
-0,058 * 0,097
-0,098 *** 0,177 ***
-0,091 *** 0,163 **
395
39,320
0,000
944,42
-424,37
0,046







