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Sectoral Heterogeneity, Inward FDI, and L ocation Decisions

in Sub-national Regions of a Host Country

ABSTRACT

Built on the differences between service and mantufang sectors, this study examines the general
proposition that service and manufacturing MNEsehdi¥ferent motives for conducting FDI, and that
these differences influence their final locatiomshie sub-national regions of a host country. Usirfigll
population of inward FDI projects conducted by nfasturing and service MNEs across 234 sub-
national regions in Korea between 2000 and 2004 stidy finds evidence to support the proposition.
addition, it shows non-linear industry and homentoueffects between the manufacturing and service

MNESs' location decisions and certain location-sfiegidvantages in the sub-national regions.
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INTRODUCTION

For the past two decades, service sectors havedghkayincreasingly important role in the
creation of new jobs and wealth around the gldtereby sustaining the world economy. Service firms
have created the majority of jobs in developed taes(Capar & Kotabe, 2003), with service actesti
producing more than 60% of the GDP in developedttas by 1990 (World Bank, 1992). As a result of
the increased importance of service sectors invthréd economy, foreign direct investment (FDI) by
service multinational enterprises (MNES) has grewbstantially in the world market across diverse
service sectors such as accounting, banking, dimguadvertising, insurance, and telecommunication
industries, among others (Contractor, Kundu & HX103).

Reflecting on the recent trends of increased semétated FDI activities, a large volume of
studies in the international business (IB) literathiave investigated the foreign operations ofiserv
firms across diverse topics. They include, butrargimited to, the characteristics of service MNEs
(Balabanis, 2000), the motivations behind serviddBd' foreign expansion (Li & Guisinger, 1992), the
entry mode choices made by service firms in foremgmkets (Erramilli, 1990; Erramilli & Rao, 1993),
the major determinants of FDI in service sectop@@ & Kotabe, 2003; Li & Guisinger, 1992), the
sourcing activities of service MNEs (Murray & Kogll999), the internationalization process and
patterns of service MNEs (Katrishen & Scordis, 1988d the performance implications of
internationalizing service firms (Habib & Victor921; Katrishen & Scordis, 1998). Noticeably, mdst o
the previous studies on service MNEs and their &fdilvities recognize and acknowledge that the major
characteristics of service sectors may be diffefremh those of manufacturing sectors as discusstxivb

First, because service outputs are mostly intaaggarvice firms provide the outputs to their
final customers through close interactions in thevstream ends of value chains (Anand & Delios,
1997; Capar & Kotabe, 2003; Contractor et al., 2@8amilli & Rao, 1993; Goerzen & Makino, 2007;
Habib & Victor, 1991; Rugman & Verbeke, 2008). Asault, service firms require more intensive and
extensive customization, localization, and culta@éptation processes, which demand additional
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transaction costs from service firms, comparedhéir tmanufacturing counterparts (Anand & Delios,
1997; Capar & Kotabe, 2003; Contractor et al., 2@3erzen & Makino, 2007; Knight, 1999). Second,
many service outputs are produced and consumée isatme place and at the same time due to the non-
storable and perishable characteristics of semigntories, which encourages service providers to
choose locations in close geographic proximityheirtfinal customers (Anand & Delios, 1997; Capar &
Kotabe, 2003; Contractor et al., 2003; Erramil@90; Erramilli & Rao, 1993; Goerzen & Makino, 2007;
Lovelock & Yip, 1996; Rugman & Verbeke, 2008). Thibecause the strong customer-orientation
necessitates that service firms possess accufatenation on their final customers that can be kgyic
and easily retrieved, access to highly localizedl iammobile tacit knowledge embodied in talented
individuals has vital importance to the servicenfit businesses in host countries (Habib & Vict®@91,
Keeble & Nachum, 2002). Therefore, service firmecht capitalize on high-quality human capital
equipped with skills, talent, and specialized krenige rather than focusing on large-scale invessrient
physical facilities, assets, or infrastructuretfuzir successful businesses (Campbell & Verbek@419
Erramilli & Rao, 1993; Goerzen & Makino, 2007).

Despite the abundant studies on service-relatecaEilities and the fundamental differences
between service and manufacturing sectors idedtifierein, as Knight (1999) has revealed, theditee
on service business and/or service MNEs is s#llifficient, and there has been a consistent cathfore
research in this relatively under-explored fieldp@r & Kotabe, 2003; Goerzen & Makino, 2007; Hitt,
Bierman, Uhlenbruck & Shimizu, 2006). We observe twajor gaps in the literature. First, our
knowledge gap remains substantial regarding thlegriational location strategies utilized in service
sectors by MNEs. Most studies on location stratemighe IB literature focus on manufacturing secto
(e.g. Driffield & Munday, 2000; Grosse & Trevind)@5; Head, Ries & Swenson, 1995; Henisz & Delios,
2001; Ito & Rose, 2002; Li & Hu, 2002; Mariotti &deitello, 1995; Shaver, 1998; Urata & Kawai, 2000)
There are only a handful of exceptions that expar@ice sectors in a standalone manner (e.g. Bagch
Sen & Wheeler, 1989; Keeble & Nachum, 2002; Nach2®d0; Rugman & Verbeke, 2008), but they do
not directly compare the different location deaispatterns of service MNESs vis-a-vis manufacturing
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MNEs within the same national and/or institutiooahtexts. Therefore, we still do not fully understa
how the differences between service sectors andifacturing sectors affect foreign investors’ final
location decisions, which are accompanied by hugeuats of resource commitment in host countries.

Second, the fact that most of the previous rebeamndVINE location strategies has adopted a
country as a unit of analysis (Grosse & Trevind)2MHenisz & Delios, 2001; Ito & Rose, 2002; Li &uH
2002; Urata & Kawai, 2000) rather than more refisal-national regions of host countries represents
another substantial gap in the literature (McCarM&dambi, 2005). As Chan, Makino, and Isobe (2010)
show, it is the sub-national regions that are irfgpdrwhen considering the final location decisiohs
MNEs within a host country, because sub-natiorgibres provide MNEs with unique opportunities to
exploit and/or explore in a host country (Chanlgt2910), different developmental stages of ecdnom
infrastructure and transactional conventions (Gétead., 2010; Chung & Alcéacer, 2002), the incorsist
formulation and implementation of political and gowmental rules and policies (Chan et al., 2010;
Meyer & Nguyen, 2005), and the unique social valrmd/or cultural traditions that are different from
region to region in a host country (Chan et all®0'ung, 2008). Because the final locations thiiEd
eventually choose for their FDI projects in foreigarkets are specific sub-national regions rathen 1
single host country, intra-country heterogeneitthatlevel of sub-national regions may be at laast
relevant and important a determinant for the lacatiecisions of MNES as inter-country heterogeretity
a country level (McCann & Mudambi, 2005).

To fill the knowledge gaps in the literature, thiady explores the empirical questionndfether
the location strategies of service MNEs are reldtedub-national location-specific characteristios
host environments based on their unique motiveB@drdecisions, and to what degree they are difiere
from those of manufacturing MNHgs addition, it examinekow and in what ways manufacturing MNES’
participation in high technology industries and&earvice MNESs' origin of OECD home countries may
affect their responsiveness to certain locationeffiecharacteristics at a sub-national levéls a result,
we investigate different location decision patteshservice MNEs vis-a-vis manufacturing MNEs oa th
same stage, and analyze them in sub-national dsntdétkin a single host country by incorporatingtbo
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industry and home country effects. We tackle themxplored research questions with a full popufatio
of inward FDI projects conducted across 234 couaityt city-level sub-national regions in the Repribli
of Korea (hereafter Korea) for the following twasens. First, Korea has been pursuing its remagkabl
economic development by designing and implementarg strong public policy measures to attract
inward FDI since the 1990s, coupled with its steanlg persistent development of location-specific
advantages for the past 40 years. Therefore, Kmmades us with the significant and meaningful
population of inward FDI projects by MNEs neededtfe analysis of the location strategies they have
made in sub-national regions. Second, a databaaéinfvard FDI projects into Korea is availablern
the Korean government. This FDI database has fatlinformation, including each inward FDI
project’s exact location, with a substantial numtfeobservations well-suited for the empirical
investigation to be conducted in the current study.

This study extends the existing literature in savEnportant ways. First, it provides an
explanation for the location decisions of servicdB4 that may be different from the decisions magde b
manufacturing MNEs under the same national cont&dsond, it empirically assesses the impact of
intra-country regional heterogeneity on the loqatiecisions made by service and manufacturing MNEs
in a single host country by incorporating sub-naiaegions as a unit of analysis. Third, it coassd
potential industry effects (for manufacturing MNEsi)d home country effects (for service MNES) that
might explain their sub-national location decisiama host country. Finally, it attempts to addréses
endogeneity issue of location-specific charactesghat may be determined by the final location
decisions of both manufacturing and service MNEhisub-national regions of a host country. Fisr th
purpose, our empirical estimation adopts the sygfeneralized method of moments (i.e., system GMM)
that can address both the potential endogeneitycafion-specific variables and measurement errors.

This paper will be presented as follows: the nexgtisn will establish a conceptual framework
and the hypotheses to be tested; the third seafibprovide a detailed description of the datagith

sources, and the empirical models to be usedgiffiatlrth section, the main results from empirical



analyses will be discussed; and the final sectiircanclude the paper with policy implications,

limitations, and some directions for future resbarc

CONCEPTUAL FRAMEWORK AND HYPOTHESES

The conceptual framework utilized in this paperaptured in Figure 1. It is built on the
awareness-motivation-capability perspective (Clsen& Tsai, 2007) and applied to the location
decisions made by MNESs in a foreign host countrgcadkding to the awareness-motivation-capability
perspective, firms’ strategic decisions, includiogation selection, are inherently self-selectathfoof
behavior that are driven by three key factorsaf@areness, (2) motivation, and (3) capability (Céeal.,
2007). As a result, MNEs' location decisions nexté responsive to theawarenes®f regional
differences across the sub-national regions ofsa ¢muntry through the differentotivesthat MNEs may
possess, depending on whether they are operatimgmifacturing versus service sectors. In thisgsec
the heterogeneous, firm-specifiapabilitiesof MNEs that have been accumulated in differedustrial
landscapes (i.e., industry effects) and/or comipethome country environments (i.e., home country

effects) may moderate their responsiveness toindaeation-specific advantages of sub-nationalaes;

Insert Figure 1 about here

MNEs seek different types of complementary, logatiound resources from potential locational
sites when they go abroad (Rugman, 1981, 2005k @uDunning’s (1998) classification of FDI
motives, this study uses four key motives that arege MNES’ FDI projects in their host countries
(Nachum & Zaheer, 2005): (1) resource-seeking Bidcess cheap/skilled labor forces and/or abundant
materials; (2) market-seeking FDI attracted tocalonarket of large size with strong purchasing @ow
(3) efficiency-seeking FDI to achieve an effici@nbduction process by utilizing already-developazhl

infrastructures that result in agglomeration ecoiesfrand (4) strategic asset-seeking FDI to havesac



to the regional innovative capabilities represeiga high level of R&D investment and/or a large
number of patents registered in each region. ltilshioe noted that, depending on whether MNEs are
currently operating in manufacturing or servicetses; they will possess different motives for
implementing their FDI projects in a host country& Guisinger, 1992; Rugman & Verbeke, 2008) and,
as a result, they will display a different levelre§ponsiveness to each of the location-bound ressu

that are available from the sub-national regionthefthost country.

In the case of manufacturing MNES, the main objeabf their foreign investment is to achieve
the optimal allocation of a production process Hasetheir global production networks (Kogut &
Kulatilaka, 1994). In other words, their foreigrvéstment decisions are driven by the consideration
supply side rather than demand side. As such,wloeyd like to locate in those regions of a hostritou
that provide attractive input-side intermediariestheir production process (e.g., access to labaor,
materials, components, and technology), and lededstructure (e.g., transportation and power sgppl
In addition, by being located in regions that featstrong innovative capabilities, manufacturingg
may have easy access to state-of-the-art proddgbr@cess knowledge that helps them remain
competitive in their markets (Tallman, Jenkins, Bef Pinch, 2004). These arguments lead us to the
following hypothesis, namely that the location demis made by manufacturing MNEs will be
negatively related to the expense of labor forbaspositively related to the quality of local
infrastructure and the level of regional innovatbapabilities offered by each sub-national regioa i

host country. Thus, we formally propose,

Hypothesis 1. Multinational enterprises in manufacturing sectmes more likely to locate in a sub-
national region of a host country that providesihwith access to

(i) cheaper labor forces (Resource-seeking FDI);

(i) advanced local infrastructure (Efficiency-saakFDI); and/or

(iif) more regional innovative capabilities (Strgie asset-seeking FDI).



In the case of service MNEs, they will exhibit difént responsiveness to the location-specific
advantages that each sub-national region of adoosttry provides, due to their unique charactessti
and, as a result, they will have unique motivesHiot decisions that are different from those of
manufacturing MNESs. First, service MNEs are chamdoed by their strong orientation toward
downstream activities, such as intensive customizand/or cultural adaptation processes, to addhes
specific needs of local customers rather than tdwstream activities, such as R&D or production
activities (Anand & Delios, 1997; Capar & Kotab@03; Contractor et al., 2003; Goerzen & Makino,
2007; Knight, 1999; Rugman, 2005). As such, serMbEs’ foreign investment decisions (including
location decisions) may be driven by the considenadf the demand side rather than the supply side.
Among a variety of reasons that encourage seriiees o seek foreign expansion, the availability of
new market opportunities and/or the purchasing p@feotential local customers in foreign countries
have been argued to be the most important in tdsature (Campbell & Verbeke, 1994; Katrishen &
Scordis, 1998; Lovelock & Yip, 1996).

Second, service outputs are characterized by separability of production, delivery, and
consumption of services (Campbell & Verbeke, 1¥dgman, 2005). Because most service outputs are
consumed when and where they are produced, theagmg coincidence between the location of service
firms and the customers for their service outpsitgery important to service MNES’ successful foneig
operations (Anand & Delios, 1997; Capar & Kota@)2, Contractor et al., 2003; Erramilli, 1990;
Erramilli & Rao, 1993; Goerzen & Makino, 2007; Ldwek & Yip, 1996; Rugman & Verbeke, 2008).
This characteristic of the service sectors makesite of a local market and/or the purchasing poive
local customers one of the critical factors thavise MNEs need to consider before making final
location decisions in a host country. Consideriathtarguments, it is formally hypothesized that the
location decisions of service MNEs will be positiveslated to the size of a local market and/orlgwel

of local purchasing power in the sub-national regiof the host country.



Hypothesis 2. Multinational enterprises in service sectors aoeatikely to locate in a sub-national
region of a host country that provides them witbess to (i) larger local market size and/or (igdb

customers with stronger purchasing power (Locaketaseeking FDI).

When operating abroad, MNEs face a liability ofignness — firm-specific additional costs that
result from their unfamiliarity with new businessvdonments in foreign markets — regardless of et
they are operating in manufacturing or service@sdDunning, 1993; Rugman & Verbeke, 2001; Zaheer,
1995); therefore, they need to possess some unitpibard-to-imitate tangible and/or intangible
capabilities inside their firm boundaries to oveneothe liability (Dunning, 1993; Rugman, 1981, 2005
Hymer (1976) emphasizes that foreign firms are sapt indigenous firms in firm-specific advantage
(FSAs), because FSAs enable the foreign firms taload and compete successfully in foreign markets
Noticeably, the FSAs needed for the success of faaturing MNESs are not necessarily the same as
those required for the success of service MNEsekample, proprietary capabilities in the upstream
activities of a value chain (i.e., upstream FSAchsas R&D and/or innovation capabilities) are esakn
for manufacturing MNEs, due to their strategic otégion on a product and a production process,
whereas intangible capabilities in the customeramstivities of the value chain (i.e., downstreanAES
such as marketing skills and/or distribution chasyhat lead to customization, local adaptatiomd/ar
national responsiveness are crucial for service BINE

The innovation literature argues that companiestrfitst possess basic knowledge to further
possess additional new knowledge and informatiahé@ & Levinthal, 1990). As a result,
manufacturing MNESs in high technology sectors hagtronger incentive to be equipped with advanced
technological capabilities, compared to their ceyperts in low technology sectors. We argue that th
possession of advanced technological capabilitiag affect the relationship between manufacturing
MNES'’ location decisions and the level of regiomalovative capability displayed by each sub-nationa

region in a host country.
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There are two competing theoretical foundatiorthénliterature that posit these potential
industry effects on the relationship between tiggorgal innovative capabilities of each region and
manufacturing MNES’ location decisions therein. @ one hand, Shaver and Flyer (2000) argue tkat th
manufacturing MNEs already equipped with advaneetinologies may not be motivated to locate in a
sub-national region of a host country that hasangtlevel of regional innovative capabilities. s
because they are expected to show the so-calledrsel selection’ of location pattern, i.e., higlofpe
companies have a weak incentive to locate in anegith strong innovative capabilities for fear of
losing upstream FSAs to their local competitorthimsame region (Shaver & Flyer, 2000). As a regult
may be hypothesized that the location decisionserbgdmanufacturing MNEs with a higher level of
technological capability will be negatively relatiedthe availability of regional innovative capatods in
the sub-national regions of a host country. Orother hand, the absorptive capacity argument bye@oh
and Levinthal (1990) suggests a different view. Mums studies built on the absorptive capacity have
argued that technologically advanced firms havepgisor ability to absorb more advanced technology
(Cohen & Levinthal, 1990) and, as a result, theyraore likely to locate their affiliates in thosgyions
where innovation outputs are prominent. This arguiieealso consistent with the theory of economic
agglomeration and localized knowledge spilloverbri@ida & Kogut, 1997; Audretsch & Feldman,
2004; Audretsch & Lehmann, 2005) because, for e¥angilicon Valley tends to attract high technology
firms over low technology firms in its vicinity. Enefore, it may also be hypothesized that the iogat
decisions made by manufacturing MNEs with a hidbeel of technological capability will be positiyel
related to the availability of regional innovatiegpabilities in the sub-national regions of a lvosintry.

These competing theoretical predictions signifyoa-linearhypothesis on the relationship
between regional innovative capabilities and martufing MNES’ location decisions that are affechsd
the level of technological capability possessetheyMNEs. For manufacturing MNEs equipped with
advanced technologies as the result of operatihggimtechnology industries, the sub-national lmrat
decisions they make are initially expected to shavegative relationship to the regional innovative
capabilities, due to the ‘adverse selection’ ofltmn patterns. However, after a certain thresbbld
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regional innovative capabilities, even high-proM&IEs are expected to be attracted to these inivavat
regions for the purpose of organizational learrifigased on the strong absorptive capacity thegdyre
achieved. This indicatesl&rshapedrelationship between regional innovative capaégditind high-tech
manufacturing MNES’ location decisions in the swtional regions of a host country. For low-tech
manufacturing MNEs that do not yet possess advaiteméuhological capabilities, their aspiration tarle
by locating in innovative regions is stronger thiagir fear of losing upstream FSAs to their contpedi
in the initial stage. However, after a certain dwald, they will lose the incentive to locate irtisu
innovative regions because low-tech manufacturiidEel do not possess the absorptive capacity to
acquire the innovative capabilities available iesth regions, resulting in an oveiallerted U-shaped
relationship between the two constructs. Basederatguments discussed so far, we formally suggest
the following hypotheses on the industry effecfe@fng manufacturing MNEs’ location decisions fie t

sub-national regions of a host country.

Hypothesis 3. There is a U-shaped relationship between theitmtatecisions made by multinational
enterprises in high technology manufacturing secaod the level of regional innovative capabilities

in a sub-national region of a host country.

Hypothesis 4. There is an inverted U-shaped relationship betviieerocation decisions made by
multinational enterprises in low technology mantdaiog sectors and the level of regional innovative

capabilities in a sub-national region of a hostrtou

The possession of advanced downstream FSAs inroastend activities may also affect the
relationship between service MNES’ location decisiand their responsiveness to the demand-side

location-specific advantages of sub-national regiiorhost countries. Noticeably, service MNESs that

have originated from developed countries (suchEBE@ member countries) are equipped with advanced

management skills and strong brand recognition,pewed to their counterparts that have origins iméo

12



countries with developing and/or under-developeazhemies. Nachum (2003) argues that the competitive
advantages of MNEs are partly shaped by the regsdirom their home countries, and that the home
country-based advantages endow MNEs with supe8ésk-especially when the home countries
concerned possess superior country-specific adgesiteompared to the host countries where MNEs
invest. For example, when service MNEs possessaddamanagement skills and strong brand
recognition (e.g., KFC, McDonald’s, Coke, etc.g\lare able to penetrate into local customers more
effectively than those who do not possess such FBiis argument implies that there may be home
country effects affecting service MNES'’ locatiorcidons in the sub-national regions of a host agunt

We can apply both competing theoretical argumemtsverse selection and absorptive capacity —
to the effects of a local market size on the laratihoice patterns of service MNEs equipped with
advanced management skills from OECD home counttieghe one hand, the size of a sub-national
market may have negative effects on the locatimisttins made by service MNEs. This is because small
markets in rural and suburban areas are less ciivgeand the advanced management skills of the
service MNEs accumulated in their OECD home coaswiill allow them to easily build competitive
advantages against local firms in these areasnByiag these areas, they can also prevent their
sophisticated downstream FSAs from being stolenvay firms operating in the same region (Shaver &
Flyer, 2000). On the other hand, advanced servil&#Imay be more likely to enter large markets in
city and urban areas to capture a wide range abmes bases. While the level of competition in thes
areas is relatively high compared to small marketaral and suburban areas, they will also have a
chance to learn advanced downstream FSAs froma¢beipetitors in these regions (Cohen & Levinthal,
1990).

These competing arguments also suggestalinearrelationship between local market size and
service MNES' location decisions that are affedigdhe MNES’' home country effects. For service
MNEs from developed OECD home countries, their sational location decisions are expected to be
negatively related to the size of a local markds because MNEs with advanced service skills laave
greater ability to exploit their FSAs in any sultiomal regions — irrespective of the size of thedal
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markets — than those without such skills. As altesn average, MNEs with advanced skills are more
likely to invest in smaller markets than those thanot possess such skills. However, after regchin
certain threshold in the local market size, thely lose the incentive to invest in smaller markdtsis is
because such MNEs do not have to continue investiamall markets as a means of securing a
competitive advantage position in a host countegaoise additional value from investing in smabeal
markets may not be substantial in the presencecaf markets that are large enough beyond a certain
threshold. Furthermore, advanced service MNEs mplpee the opportunity to absorb better
downstream FSAs from their competitors by enteliegl markets of large size. This indicatdd-a
shaped-elationship between local market size and advéeeevice MNES’ location decisions in the sub-
national regions of a host country. In contrastyise MNEs from non-OECD home countries tend to
avoid intense competition in large markets in ity @and urban areas where many strong competitors
such as OECD MNEs operate. They also tend to asroall markets in rural and suburban areas because
of the absence of a solid customer base and tkeofampportunity to learn from sophisticated cuséom

and competitors. These combined effects resulhiovarallinverted U-shapedelationship between the
two. These arguments lead to the following two lilgpses on the home country effects of service MNEs

influencing their location decisions in the subioaal regions of a host country.

Hypothesis 5. There is a U-shaped relationship between theitmtatecisions made by multinational
enterprises in service sectors from OECD membentcies and the size of a local market in a sub-

national region of a host country.

Hypothesis 6. There is an inverted U-shaped relationship betvtieerocation decisions made by
multinational enterprises in service sectors fram-©OECD member countries and the size of a local

market in a sub-national region of a host country.

RESEARCH DESIGN
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Dependent Variables

The data used in our estimation are the numbemvedrid FDI projects made by MNEs in
manufacturing and service industries across 234stibnal regions in Korea for the period of 2000-
2004. Information on FDI in Korea is obtained frtime Investment Notification Statistics Center (INSC

database (http://mgr.kisc.org/ingaompiled and managed by the Korean Ministry nbiledge

Economy (MKE). The database provides a full popatadf the inward FDI projects implemented in
Korea. During the 1990-2004 period, 22,182 notifaras and 11,739 registrations of inward FDI prtgec
were reported in Korea and we finally obtain 1,202 6,199 cases of inward FDI in manufacturing
industries (KSIC 15 - 37) and service industrieSI& 50 - 95), respectively, in 2000-2004.

Six dependent variables are constructed. To caargifferent motives between manufacturing-

and service-oriented FDIs, we use the logarithonaf plus the number of inward FDI in manufacturing

industries [n(FDI,, ), ], and the logarithm of one plus the number of id\@EDI in service industries

[In(FDIy),,] across 234 regions in Korea between 2000 and 2064ompare different patterns of FDI

location choice among manufacturing MNEs whoselé&egtupstream FSAs (i.e., production
technologies) differ, we spilt the manufacturinglBample into high-tech and low-tech industrial-sub
samples because manufacturing MNEs operating imteich sectors are equipped with advanced
technological capabilities compared to their corpads operating in low-tech sectors (Chung & Aerac

2002). As a result, we use the logarithm of one fthe number of inward manufacturing FDI projents i
high-tech industries across 234 regions in Kota@HDI |, ;-ree)i (] fOr this sub-sample. High-tech
manufacturing industries include both informatiord @ommunication technology (ICT) manufacturing
industries — suggested by the Organization for Booa Co-operation & Development (OECD) STI
Committee — and knowledge-based manufacturing tndaslassified by the Korea Institute of

Economics and Trade (KIET). For the other sub-sampé use the logarithm of one plus the number of
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inward manufacturing FDI projects in low-tech intties across 234 regions in Korea

[IN(FDI y; L gurecn)i]- LOW-tech manufacturing industries are definedhesremaining industries that are
not classified as high-tech industries. To complifferent patterns of FDI location choice amongvssr
MNEs whose levels of downstream FSAs (i.e., manageskills) differ, we spilt the service FDI sample

into two sub-samples based on the level of econdmielopment displayed by the MNES’ home country.

The first is the logarithm of one plus the numbkinward service FDI projects from MNEs in OECD

countries [N(FDIgecp) ], and the other is the logarithm of one plus theher of inward service FDI

projects from MNEs in non-OECD countrie®i(FDI ¢, oecp)i ] FOr each of the dependent variables,

we end up with 1,170 observations for the five gaavered in this study (234 sub-national regios x
years), because we adopt a region as a unit ofsisal, 166 observations remain in the final ddtdse

to missing values for some independent variables

Independent and Control Variables

For independent variables, four key FDI motivesr{bing, 1998; Nachum & Zaheer, 2005) are
captured by a comprehensive set of relevant, lmeatpecific characteristics identified in the lgtmre.
We employ the measures and proxies involving laeaje level (Resource-seeking FDI), local
infrastructure (Efficiency-seeking FDI), regionahbvativeness (Strategic asset-seeking FDI), azal lo

market size and purchasing power (Local marketiagdkDI). The local wage level is defined as
monthly average wage per employee in regiand yeat (WAGE, ).2 The development level of local
infrastructure is proxied by the total length ofied roads per square meter in regiamd yeat

(ROALD, ), because it potentially leads to increased pribolu@nd/or logistics efficiency for MNEs. The
regional innovativeness is measured by the numbgaitents registered per 1,000 people in regimmd

yeart (PATENT,). The local market size is represented by thesgregional product from
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manufacturing firms in regionand yeat (GRP, ). The local purchasing power is measured by tballo

tax per capita collectedl@AX, ), because it is closely related to the overakl®f business and non-

business activities that determine the size ofllogstomers’ purchasing power.

For control variables, we incorporate an indust@hplex dummy that indicates the existence of
the industrial complex established by the localegoment with the aim of increasing the attractiwssnef
the region to both domestic and foreign firms. didiion, we use yearly dummies to control for
unobservable, time-specific effects and considgagto address unobservable region-specific fixed
effects in our empirical estimations.

For all independent and control variables, we usemment statistics on regional economies

published by the Korean National Statistics Offilettp://kosis.nso.go.Kr/ We choose log-transformed,
one-year lagged values of independent and cordiridives — except for dummies — to capture the
decision making process of MNES’ location selectiuat is usually based on the most updated
information on location-specific characteristicgtie sub-national regions of a host country aviglab

from the last year.
Econometric Models. Sysem GMM

Based on the conceptual framework and the dependdependent, and control variables
introduced in the previous sections, we specifggleconometric models to test the suggested hygesthe

empirically. The first model is to test differerDFmotives between manufacturing and service MNEs:

In(FDI,);, = B, + BINWAGE,_, + 8,InROAD,_, + B, IN PATENT,_,
+B,INnGRP_, + B InTAX ,_, + ComplexDumy
tU V8 @)

wherel stands for manufacturing or service industrigsandv, capture region- and year-specific

effects, respectively, and, is an error term.
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The second model tests the non-linear relatiosdhgiween manufacturing MNES' location
decisions and the level of regional innovativeriesaib-national regions that may be affected by the
high-tech versus low-tech industries in which mawctdring MNESs are operating. We use a quadratic

model for the regional innovativeness variableciigs:

IN(FDIy, ), = B, + B,In PATENT,, + 5,(INPATENT)% 1 + 5, INWAGE,_,

+5,InROAD , + 5 InGRP,_, + 5 INTAX ., + ComplexDumy, ,
+U +V, +E, 2)

where j stands for high-tech or low-tech manufacturingustdes.

The third model is to test the non-linear relagtips between service MNES’ location selection
and the level of local market size that may baugrficed by the OECD versus hon-OECD home countries
where service MNEs are originated. We also useadmtic model for the local market size variable:

In(FDIg, ), =B, + BINGRP_, + B,(INGRP)? 11 + B, INWAGE, _,
+B,INnROAD, + B;INPATENT,_, + 5 InTAX _,
+ComplexDumy  +u; +V, +&; (3)
wherek stands for OECD countries or non-OECD countries.

Although our hypotheses indicate a clear direatibcausality from the location-specific
characteristics to MNESs’ FDI location choices, wdaid and consistent estimations of the location-
specific variables are needed to control the passiidogeneity problems. For example, regional
innovativeness, represented by the number of mteraty be attracted to certain geographic regiuais t
provide the same opportunities that favor MNEstifigir FDI projects. In addition, the increased lefe
regional innovativeness may result in improvedargl economic performance, which further enhances
new opportunities for MNEs’ FDI projects. A lack@dntrol for such potential endogeneity issues may
generate biased and inconsistent empirical results.

The most common method of dealing with endogenegity find “good” instrument variables
(IVs) that must satisfy two requirements: they stidae correlated with the endogenous variable(d) an

at the same time, orthogonal to the error termsllamo and Bond (1991) derived the difference GMM
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estimator, which employs lagged terms of endogematiables as IVs to generate orthogonal restristio
after the fixed effects are removed by first difiecing. However, a problem with the difference GMM
estimator is that lagged levels are often poorfbrdirst differences, especially for variables wgkedime
series are close to persistent (Blundell & Bon@®8)9The system GMM method of Blundell and Bond
(1998) tackles this weak instrument problem bydiog up a system of two equations: one in its-first
order difference equation, which serves to rembegtime invariance fixed effects; and the othdtsn
level equation, which enables technical gains ditamhal level moment conditions specified in the
estimation procedure. Lagged first differenceslagded levels are used as instruments for equaitions
levels, and for equations in first differencespegively. Therefore, the use of instrumental \ldga in
the system GMM allows the consistent estimatiopashmeters even in the presence of endogenous
right-hand-side variables (Bond, Hoeffler & Tem®601).

Following the recommendations in Roodman (2009)cwmrduct three sets of specification tests
that assess whether a selected set of laggeddrsidirst-differenced values of the right-hand-side
variables are valid instruments in the regresdtinst, the overall validity of the IVs is tested Bansen’s
J test of over-identifying restrictions. Secondif@ence-in-Hansen tests for the full set of instemts for
the level equation are conducted. Third, first-omled second-order serial correlations in the-first
differenced residuals are tested, because signifg@cond-order serial correlation of the firsfatiénced
residuals indicates serial correlation in the oddjierror terms, and therefore misspecificatiothef
instruments. If the original error terms are natadly correlated, evidence of a significant fimder
serial correlation should appear, and no evidefiseand-order serial correlation in the first-eiffnced
residuals. In addition to the validity tests, dtémsample correction is made to the two-step danae

matrix as suggested in Windmeijer (2005).

EMPIRICAL RESULTSAND DISCUSSION
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Insert Table 1 about here

The descriptive statistics and correlations mdtixhe variables introduced in the previous
section are presented in Table 1. To assess whatharfacturing and service MNEs make statistically
significant and different location decisions acrt&ssub-national regions where they commence their
foreign operations, we executeg’aest over two locational distributions of inwarBIFprojects by
sectors across 234 sub-national regions of Konetnéotime 2000-2004 period. Thétest results clearly
indicate that manufacturing and service MNEs exestdtistically different location strategies by
rejecting the null hypothesis of same distributigms 0.001,y* = 1,683.83). When we executed the same
test on those regions with more than five countiswérd FDI projects implemented, it produced samil
results p< 0.001,%* = 1,041.46). The evidence suggests that sectetatdgeneity plays an important
role in determining the final locations of inwarB®Fprojects by MNESs in the sub-national regionsof

host country.

Egs. (1) — (3) are estimated by the system GMM,ragression results are reported in Tables 2 -
4. As shown in the bottom lines of each tablepaibtels pass the specification tests of Hans&n’'s
Difference-in-Hansen, AR(1) and AR(2), indicatimgt a selected set of instrument variables are
statistically valid and, as a result, that the ptiéé endogeneity of location-specific charactérsare
adequately addressed. Thestatistics f < 0.001) confirm the joint significance of coefénts in all
regressions.

Regarding the effects of location-specific advaesagn the location decisions of inward FDI by
MNEs made in the sub-national regions of Koreasifstem GMM regression results in Table 2 show
that the applicability of Dunning’s (1998) classition of FDI motives is heterogeneous depending on
the types of sectors in which MNEs are currentlgrating. In the case of manufacturing MNEs, the

resource-seeking FDI hypothesis [Hypothesis 1gijupported because the coefficient of per
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employment monthly wage (i.e., cost of local lafmwces) is statistically significant with an expedtt
negative sign, as hypothesized, from the firstwwlwf Table 2. The results in the same column show
that the efficiency-seeking FDI hypothesis [HypatBeL(ii)] is also supported, because the coefiidier
the length of paved roads (i.e., local infrastreg}us statistically significant with a positivegsi In
addition, the same column in Table 2 confirms thatstrategic asset-seeking FDI hypothesis
[Hypothesis 1(iii)] is strongly supported. The dagént for the number of patents per 1,000 pedide,
regional innovative capabilities) in each sub-nadiaegion of Korea is positive with a significaign.
We interpret this result as indicating that theé@ase of innovative capabilities in a region wilhance
the probability that the same region accommodateard FDI projects by manufacturing MNEs. This
statistical evidence partly suggests that Kore@iknger a source of cheap labor forces for foreig
investors: it is becoming a source of technology.

In the case of service MNES, however, the localketaseeking FDI hypothesis [Hypothesis 2] is
shown to be strongly supported, as hypothesized fhe second column of Table 2. The coefficients of
both gross regional product (i.e., local marke¢send local tax per capita collected (i.e., thelef
purchasing power of local customers) are positiith significant signs. These results imply that the
increase of local market size and/or local custshparrchasing power in a region will increase the
possibility that the same region attracts inward pidjects conducted by service MNEs.

The system GMM regression results in Table 2 suggesinteresting observations regarding the
sub-national location decisions made by manufaoguwersus service MNEs. First, manufacturing MNEs
are shown to be positively responsive to grosrediproduct (i.e., the size of a local market)tiply
suggesting the demand-side consideration of theation decisions. However, its coefficient sizéais
below that of service MNEs and, more importanthg kocal tax per capita collected (i.e., local
customers’ purchasing power) does not exert amyfiignt influence on manufacturing MNEs'’ sub-
national location choices. As a result, we interphis result as indicating that the local marketisng
FDI hypothesis is a far more important phenomeonosetvice MNES, as we hypothesized. Second,
service MNESs are also shown to be positively resperto the length of paved roads (i.e., local
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infrastructure), leading to the efficiency-seekiigl hypothesis. It may be due to the fact thahalgh
Korea is a small country, easy access to effidimmsportation may also be important for serviceBdN
foreign operations in a host country, such as &ffeinteractions with and/or their final deliveoy

service outputs to the local customers in sub-naticegions.

Insert Figures 2 and 3 about here

The system GMM regression results in Table 3 sugggdence of the significant industry
effects on the relationship between the regionabwative capabilities of each region and the lacati
decisions made by high-tech versus low-tech matwfiag MNEs. From the first column of Table 3, the
coefficient for the number of patents per 1,000pbedi.e., regional innovative capabilities) in batib-
national region of Korea has a negative and sicguifi sign, whereas its squared term shows a pesitiv
and significant sign — supporting the presencerwralinear, U-shaped relationship between the two
constructs [Hypothesis 3] for high-tech manufactyfMNESs. However, we find an opposite picture for
manufacturing MNEs in low technology industriesgdngse the coefficient for the number of patents per
1,000 people and its squared term both appealfisagmi, but with positive and negative signs,
respectively, from the second column of Table ppsuting a non-linear, inverted U-shaped relatigmsh
[Hypothesis 4]. These contrasting industry effeatsvisualized in Figure 2, which shows that higtit
manufacturing MNESs start to be attracted to innieeasub-national regions when there are more th@n 1
patents registered in those regions, whereas lolwftenufacturing MNEs are discouraged from locating
in innovative regions when there are more tharp@t2nts registered in the same sub-national regions

The system GMM regression results in Table 4 sugjesng evidence of the home country
effects on the relationship between the size otallmarket and the location decisions made byicgerv
MNEs originating from OECD versus non-OECD homertdas. In the first column of Table 4, the
coefficient of gross regional product (i.e., looarket size) in each sub-national region of Koras

negative and significant sign, whereas its squmad shows a significant opposite, supporting a non
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linear, U-shaped relationship between the two coott — as in Hypothesis 5 — for service MNEs from
developed OECD member countries. However, the secolumn of Table 4 reveals that the coefficient
for the gross regional product and its squared sfrow positive and negative signs in significanysya
respectively, supporting a non-linear, invertedHaysed relationship as in Hypothesis 6. Again, these
home country effects are contrasted in Figure Zrevlservice MNEs from OECD home countries are
shown to be attracted to larger local markets wthibse from non-OECD home countries are discouraged
from locating in larger local markets after a certhreshold of gross regional products has beachex

in the sub-national regions of a host country.

CONCLUSION

Built on the different characteristics between gEnand manufacturing sectors identified in the
literature, this study investigated whether and Bewice MNEs implement location strategies in the
sub-national regions of a host country that maglifferent from those implemented by manufacturing
MNEs with a full population of inward FDI projedts Korea. In addition, it examined the potential
industry effects for manufacturing MNEs, and thenkacountry effects for service MNEs that may affect
their final location decisions in the sub-natioregdions of a host country. Our empirical findingsw
that MNEs operating in different types of sectaes @sponsive to different sets of location-specifi
advantages that the sub-national regions of adwasttry provide when determining location sites for
their inward FDI projects to be implemented. Marmtifising MNEs seek the benefits of cheap labor
forces, advanced local infrastructure, and regiomalvative capabilities from the sub-national cew of
Korea, whereas their service counterparts seek lagal markets and local customers possessinggstro
purchasing power. Our results also suggest that #kESponsiveness to the location-specific advagag
of specific sub-national regions of a host countigy be affected by industry effects and home cguntr
effects. Manufacturing MNEs equipped with advangemtiuction technology from operating in high
technology industries are shown to be relatedd@mral innovative capabilities in a non-linedrshaped
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fashion — supporting the adverse selection argufeehbcation selections by foreign-owned MNEs at a
low level of regional innovative capabilities, aite absorptive capacity argument at a high level of
regional innovative capabilities. In addition, thebunterparts in low technology industries exhatnit
inverted U-shapedelationship to the regional innovative capalabti Service MNEs equipped with
advanced management skills from OECD home countiiethe other hand, are also shown to be
attracted to the size of local markets in a noadmU-shapedwyay under similar lines of reasoning.
However, service MNEs from non-OECD countries slaomoppositeinverted U-shapedelationship to
the local market size.

This study sheds light on the advancement of londtieories and practices by MNEs in several
ways. First, it provides a theoretical explanatidithe location decisions of service MNEs that are
different from those of manufacturing MNEs undex Hame national contexts. Confirming the
awareness-motivation-capability perspective (Chel.e2007), our findings show that the location
decisions made by MNEs are really self-selectech$éonf behavior that are driven by (1) theivareness
of regional differences across the sub-nationabregof a host country; (2) the differenbtives
possessed, depending on the types of sectors3atite(r heterogeneous types and the levels of firm
specificcapabilitiesaccumulated in different industrial landscapeda@ancbmpetitive home country
environments, which further demonstrate the ingustnd home country-specific effects on their sub-
national location decisions. Second, it also presidn empirical explanation of the potential impmdct
intra-country regional heterogeneity on the logaselections of service and manufacturing MNE$ién t
context of a single host country. The sophisticaeahometric method of the system GMM was
attempted to address the endogeneity issue ofdoegpecific advantages in the empirical estimatjon
giving us a better understanding of which sub-matioegions may be chosen and why they were chosen
by service versus manufacturing MNEs after theydvatéred a certain host country or state while
implementing their direct investment plans in fgrecountries. Third, this study provides eviderare f
the importance of the strategic fit between MNEstines related to their sectoral types and sulsnati
location-specific characteristics that they wislptwsue from their internationalization. Simply ptit
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confirms that service MNEs, compared to their maaoufring counterparts, are more sensitive to agertai
types of location-specific characteristics thatlleadifferent location choice patterns at suboratl

levels due to their unique motivations for FDI ifidoeign countries.

This paper has several limitations that its authorge will be complemented and improved by future
studies. First, it is an empirical study of a sengbuntry. Because we analyzed the location dexssio
made by service versus manufacturing inward FDjegte implemented in the sub-national regions of a
host country, the choice of the single country imaéspensible. However, there is no doubt thattiaén
findings from this paper need to be replicateccampared to, and generalized for the differentexist

of other countries. Second, we used an adminigtragigion as the unit of analysis in this papee Th
administrative purposes of sub-national regiors @ountry may not necessarily coincide with theeda
for the determination of economic activities by g@amies, including the location decisions made by
service and/or manufacturing MNEs. Therefore, gmartant interconnection among neighboring sub-
national regions may have been sacrificed for tmvenience of data collection in the current study.
Finally, we did not consider potential simultanetagation choice patterns between service and
manufacturing MNES in a single country in our catrempirical setting. The location selections mage
both types of MNEs may affect their counterparntsdtions as well, due to the supporting charatiesis
of service sectors and manufacturing sectors lgadimomplementary location choice patterns that
achieve the lowest transaction costs for both ga(fRugman, 2005). In addition, a location choice
pattern by MNESs in one type of industrial sectoryrba a good source of information for a subsequent
location decision by those in the other type ofistdal sector through imitative behaviors (Heréisz
Delios, 2001). As a result, there is still muctb®investigated about the issue of location stiaseg
chosen by service versus manufacturing MNEs, antope others will join us in this line of reseanch

the future.

25



ENDNOTES

1. Upscaling of count variables by adding one is tegkdata observations with zeros after taking

logarithm (e.g., Head et al., 1995; Crozet, Mayavi&cchielli, 2004; and Maitland, Rose & Nicholas,

2005 among others).

2. All monetary values in this paragraph are measimredillion KRW (1 USD = 1,118 KRW in

November 2011).
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Figure 1. Conceptual Framework
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Figure 2. Manufacturing MNESs: Sub-national Locatidecisions and Regional Innovative Capabilities
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Figure 3. Service MNEs: Sub-national Location Diecis and Local Market Size
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Table 1. Descriptive Statistics and Correlatiortiva

Mean SD. Min. Max. (1) (@ 3 @ (6 6 (O ©® (9 (10 (1)
()In(FDI,,), 0.404  0.649 0 3.638 1.000
(2)In(FDLy), 0775 1112 0 5613 0.622 1.000
(3)IN(FDly yygrrec) 0-194  0.465 0 2996 0.826 0574 1.000
@IN(FDI,, o)y 0-288 0508 0 2944 0911 0545 0.565 1.000
(5)IN(FDI eco): 0.360 0.750 0 5176 0.619 0.842 0.602 0.550 1.000
(6)IN(FDlgppocr)e ~ 0-644  1.008 0 4949 0588 0974 05410514 0741 1.000
(MINGRP,_, 1326 1868 5737 17.54 0510 0345 0.380.456 0.254 0322 1.000
®)InTAX; ., 0863 0571 -5.140 2405 0.384 0453 0.350.333 0472 0412 0.333 1.000
(9)INWAGE 0224 0322 -1142 1267 0267 0129 0208231 0.134 0105 0675 0414 1.000
(10)in PATENT,,  0.440 0.494 0 3523 0570 0557 05500474 0603 0517 0416 0540 0342 1.000
(11)in ROAD, , 0210 1419 -1612 3253 0382 0666 0.308.340 0526 0.638 0.268 0226 0.111 0.350 1.000
t N =1,166.

t1 All correlation coefficients are significantmak 0.001.
t11 Industrial complex dummy and yearly dummiesrentereported.
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Table 2. System GMM Results: Manufacturing verseiwvie MNEs

Manufacturing MNEs

Service MNEs

Hypothesized Variables

INGRPR, 0.109*** [0.034] 0.350** [0.171]
INTAX 0.059 [0.079] 0.477**[0.160]
INWAGE,,_, -0.296*** [0.083] 68 [1.505]
In PATENT 0.578** [0.240] 0.190 [0.264]
InROAD, 0.069*** [0.021] 0.372*** [0.075]
Control Variables
Industrial Complex Yes Yes
Time Dummies Yes Yes
Fixed Effects Yes Yes
Constant -1.123*** -3.010
F Statistics 16.30%** 16.15%**
Hansen J Test (0.375) (0.428)
Difference-Hansen Test (0.581) (0.510)
AR(1) (0.000) (0.000)
AR(2) (0.895) (0.463)
T N=1,166.

t1 Significance levels: p < 0.10, **p < 0.05, *** p< 0.01.
t11 Numbers in [ ] and () are standard errorspaualues, respectively.
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Table 3. System GMM Results: Manufacturing MNEs$ligh-tech versus Low-tech Industries

High-tech Manufacturing MNEs

Low-tech ManufacturikidNEs

Hypothesized Variables
In PATENT,,
(In PATEN'I',H)2
INGRP,_,
INTAX .,
INWAGE, _,
InROAD,

Control Variables

-0.445% [0.222]
0.448% [0.141]
0.076*** [0.023]
0.037  [0.034]
-0.227** [0.066]
0.046*** [0.016]

1.024** [0.268]
-0.243** [0.087]
0.060*** [0.021]

-0.020  1[60]

AB6* [0.067]
0.027* [0.014]

Industrial Complex Yes Yes
Time Dummies Yes Yes
Fixed Effects Yes Yes
Constant -0.756*** -0.763***
F Statistics 7.16%** 13.95%+*
Hansen J Test (0.327) (0.316)
Difference-Hansen Test (0.619) (0.741)
AR(1) (0.000) (0.000)
AR(2) (0.279) (0.547)
T N=1,166.

t1 Significance levels: p < 0.10, **p < 0.05, *** p< 0.01.
t11 Numbers in [ ] and () are standard errorsaualues, respectively.
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Table 4. System GMM Results: Service MNEs from OB@iBsus Non-OECD Home Countries

Service MNEs from
OECD Home Countries

Service MNEs from
Non-OECD Home Countries

Hypothesized Variables

INnGRR,, -1.187*** [0.386] p72** [0.948]
(INGRR,_,)? 0.046*** [0.015] A&r9** [0.038]
INTAX 0.107 [0.128] 0.301** [0.124]
INWAGE,,_, -0.218 [0.214] -0.973** [0.249]
In PATENT, 0.949** [0.406] 1.048*** [0.369]
InROAD, 0.146*** [0.038] 0.278*** [0.050]
Control Variables
Industrial Complex Yes Yes
Time Dummies Yes Yes
Fixed Effects Yes Yes
Constant 7.756*** -13.776**
F Statistics 11.47%x 18.50%**
Hansen J Test (0.652) (0.174)
Difference-Hansen Test (0.600) (0.131)
AR(1) (0.000) (0.000)
AR(2) (0.626) (0.760)
T N=1,166.

t1 Significance levels: p < 0.10, **p < 0.05, *** p< 0.01.
tt1 Numbersin [] and () are standard errorsmwnalues, respectively.
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