FDI SPILLOVERS IN AN EMERGING MARKET: THE ROLE OF F OREIGN FIRMS’
COUNTRY ORIGIN DIVERSITY AND DOMESTIC FIRMS’ ABSORP TIVE

CAPACITY

YAN ZHANG
Jesse H. Jones Graduate School of Business
Rice University
Houston, Texas 77005-1892
Phone: 713-348-2462; Fax: 713-348-6296
Email: yanzh@rice.edu

HAIYANG LI
Jesse H. Jones Graduate School of Business
Rice University
Houston, Texas 77005-1892
Phone: 713-348-4194; Fax: 713-348-6331
Email: haiyang@rice.edu

YU LI
Guanghua School of Management
Peking University
Beijing, China

LI-AN ZHOU
Guanghua School of Management
Peking University
Beijing, China

September 9, 2009

Forthcoming at Strategic Management Journal



FDI SPILLOVERS IN AN EMERGING MARKET: THE ROLE OF F OREIGN FIRMS’
COUNTRY ORIGIN DIVERSITY AND DOMESTIC FIRMS’ ABSORP TIVE

CAPACITY

ABSTRACT

Prior literature on foreign direct investment (FBpillovers has mainly focused on how
the presence of FDI affects the productivity of @éstic firms. In this study, we advance the
literature by examining the effect of the diversaify=DI country origins on the productivity of
domestic firms. We propose that the diversity ol EBuntry origins can facilitate FDI spillovers
by increasing the variety of technologies and manant practices brought by foreign firms, to
which domestic firms are exposed and that theypodentially utilize. Further, the extent to which
domestic firms can utilize these technologies aagdtres depends upon their absorptive capacity.
Using panel data on Chinese manufacturing firmsduhe period 1998-2003, our results support
these propositions. We find that the diversity Bl Eountry origins in an industry has a positive
relationship with the productivity of domestic fisnm the industry. This positive relationship is
stronger when domestic firms are larger, and whehrtology gap between FDI and the domestic

firms is intermediate.

Keywords: FDI spillovers, the diversity of FDI cdwnorigins, absorptive capacity, technology

gap, emerging market.



INTRODUCTION

Research in the strategy, international businegseaonomics literatures has paid
increasing attention to the role of foreign direstestment (FDI) in the productivity of domestic
firms in emerging markets. A widely accepted argote this line of research is that foreign
firms from developed countries typically enjoy taological superiority and strong management
capabilities and their technologies and managepratices can be transferred to or imitated by
domestic firms in emerging markets. These so-cdlipdlovers” are defined as positive
externalities that benefit domestic firms with fresence of FDI, which can result in productivity
increases among domestic firms (Blomstrom, 198&e€a1974; Spencer, 2008).

Despite this appealing argument, previous studies Iproduced mixed findings on FDI
spillovers in emerging markets. Some studies havad evidence of positive spillover effects
from FDI to emerging market firms (e.g., Blomstrdt886; Buckley, Clegg, and Wang, 2007,
Tian, 2007; Wei and Liu, 2006). Others, howevexketfmund that FDI may either have no
spillover effects or even have negative effectslomestic firms’ productivity in emerging
markets (Aitken and Harrison, 1999; Feinberg anguitaar, 2001).

Underlying the mixed results are two notable reasbirst, as Gorg and Strobl (2001: 724)
have argued, the approach adopted in the existrieal studies of FDI spillovers mainly
“focuses on the simpler issue of whether the preseh FDI affects productivity in domestic
firms.” These studies have conceptualized FDI asdgenous flows of capital and have largely
ignored the heterogeneous nature of FDI in ternfsreign firms’ entry modes, the nature of the
production techniques, and the country of origiar{&nier, 2007). Second, FDI spillovers involve
a process in which domestic firms learn from fonefigms. Thus, FDI spillover effects also

depend upon the role of domestic firms as the rexip of spillovers. Although the importance of



firm characteristics in organizational learning @deen well studied in the management/strategy
literature (e.g., Cohen and Levinthal, 1990; Zamd George, 2002), prior research on FDI
spillovers has consisted of econometric studiestthae largely treated domestic firms as passive
recipients of spillovers. Thus, to better underdtaow spillovers actually occur, it is important to
take into account the characteristics of domestiesf (e.g., their capacity to learn).

To address these gaps, we go beyond the existamngtlire, which mainly focuses on the
FDI presence in an industry, and examine how therdity of FDI country origins in an industry is
related to the productivity of domestic firms iretimdustry. We define the diversity of FDI
country origins as the extent to which foreign §rm an industry are from different country
origins! From an organizational learning perspective (Gabst987; Huber, 1991), we argue
that for FDI spillovers to actually take place, tfaators are cruciadomestic firms’ opportunity to
learnfrom foreign firmsanddomestic firms’ capacity to learn from foreign fgnthe diversity of
FDI country origins can increase domestic firrmgportunity to learrthrough exposure to
different systems of technologies, managementipescand cultural values brought by foreign
firms from different country origin&,which will in turn lead to positive spillover effes. Further,
the effect of the diversity of FDI country origina the productivity of domestic firms depends
upon the domestic firm&apacity to learrfrom FDI. This effect will be stronger when domest
firms are more able to absorb knowledge and teciasidprought by foreign firms. We will test
these arguments using a panel data of Chinese awuathg firms during the period 1998-2003.

THEORY AND HYPOTHESIS DEVELOPMENT

! FDI can take the forms of wholly-owned foreigmfis and foreign-domestic joint ventures. Knowledgasfer in
foreign-domestic joint ventures involves mechanishas are different from those of spillovers, whate
essentially unintended movements of knowledge witltompensation between firms. To clearly examibé F
spillover effects, FDI in this study refers to fiye direct investment in the form of wholly-owneatéign firms.

2 Domestic firms with minority foreign ownership chanefit from knowledge flow from their foreign paers, in
addition to possible spillovers from foreign firmwgith which they have no ownership relationshipsotder to
clearly examine domestic firms’ benefits from FRlI®vers, “domestic firms” in this study refer ioms with
100% domestic ownership.



Theoretical Background on FDI Spillovers

How do FDI spillovers occur? The literature genlgraliggests four major mechanisms
(Blomstrom and Kokko, 1998; Spencer, 2008). Th&t finechanism is demonstration effect, in
which through exposure to foreign firms’ activitig®mestic firms can observe these firms’
technologies and management practices, and intitate in their own operations, thus increasing
the domestic firms’ productivity (Blomstrom and Kak 1998). The second mechanism is
building domestic linkages. When foreign firms ldudackward and forward linkages with
domestic suppliers and distributors, knowledge ftbese firms can be transmitted to the
suppliers and distributors and ultimately to donegfstms using the same suppliers and
distributors (Spencer, 2008). Third, spillovers caour through employee turnover. When
employees from foreign firms take jobs in domesBtios, details about the foreign firms’
technologies and management practices can diftuderhestic firms, creating positive spillover
effects. The fourth mechanism is that the increasaapetition that accompanies FDI entry can
force domestic firms to increase their productilagyupdating manufacturing technologies and
adopting advanced management practices to meetdinpetitive challenge (Blomstréom and
Kokko, 1998). This so-called “competition effectagnalso reduce the productivity of domestic
firms—i.e., crowding out effect. This occurs if &gn firms attract demand away from their
domestic competitors (Aitken and Harrison, 199%)/anif the entry of foreign firms increases the
costs of various inputs including labor and rawenats.

One may argue that these FDI spillover mechanisaslme “local” because any benefits
from foreign firms via these mechanisms would meieed first by the neighboring domestic
firms before they diffuse to other, more distantn@stic firms. While most previous empirical

studies in the FDI spillover literature have beibens on this issue and have focused on FDI



presence at the national level (e.g., Blomstror8618uckley, Clegg, and Wang, 2007; Feinberg
and Majumdar, 2001; Tian, 2007; Wei and Liu, 20@6¢re are two exceptions (Aitken and
Harrison, 1999; Chang and Xu, 2008). Aitken andridan (1999) examined the effect of national
FDI presence and regional FDI presence on the ptivity of domestic firms in Venezuela and
found little evidence for spillovers from local éagn investment. They concluded that “there is no
empirical support for the hypothesis that technglisgransferred locally from (foreign owned
firms) to domestically owned firms” (Aitken and Higion, 1999: 614). Chang and Xu (2008:
498-499) argued that FDI spillover effects “canbgyond narrowly defined local boundaries and
become more pronounced at the country level (KeIgd2).” They found that the share of foreign
firms (not including those from Hong Kong, Macandd aiwan) at the national level increases the
likelihood of domestic firm survival but the sharkeforeign firms at the regional (province) level
has no significant effect.

It seems that neither Aitken and Harrison (1999)@lmang and Xu (2008) found empirical
evidence to support that FDI spillover effectsjast “local”, which endorse other studies’ focus
on FDI presence at the national level. Thereforéhis study, we focus on FDI spillover effects at
the national level in China. In the empirical partaddition to testing our hypotheses at the
national level, we also conduct supplementary asaslyo examine FDI spillover effects at the
local (provincial) level to explore possible diféerce in FDI spillovers between the national and
local levels.

The Diversity of FDI Country Origins and FDI Spillovers

Domestic firms in emerging markets typically aresleesource-endowed, and they desire

to search and learn technologies and managerietigea from their counterparts from developed

markets that are better resource-endowed (Hitarhd, Worthington, 2005). As we noted eatrlier,



one of the crucial factors that can affect FDIlspir effects is the extent to which domestic firms
have opportunity to learn from foreign firms. Whilee presence of FDI potentially opens up the
opportunity for domestic firms to learn from foreifirms, we go further to argue that at a given
level of FDI presence, the diversity of FDI counbygins can contribute additionally to the
spillover effects.

When there is a greater diversity of FDI countrngiois in an industry, domestic firms get
exposed to a greater variety of technologies anaaggement practices brought by foreign firms
from different country origins. This is because miies differ along important dimensions
including geography, culture, administrative anstitlational context, domestic market, and
business system (Ghemawat, 2003; North, 1991adtieen noted that firms respond to the
idiosyncratic opportunities and challenges thay flage by creating unique search paths, and that
the creation of such unique search paths can gen@source heterogeneity (Ahuja and Katila,
2004). Facing different opportunity sets in theismvment, firms in different countries can create
different technologies and management practicesxpioiting traditional country arbitrage in
capital and costs as well as arbitrage in morestigitspecific inputs such as knowledge and the
availability of complementary products, technolagiand infrastructures (Ghemawat, 2003). For
example, responding to their unique country envirents, Japanese auto makers such as Toyota
and Honda developed technologies and managemenicesa(e.g., fuel-efficient auto products
and just-in-time supply management) that are foorssiderable time distinctive from their
European and American rivals. Indeed, it has badelwrecognized that firms’ strategic and
technological actions diverge across countriesfiNdr991; Wan and Hoskisson, 2003: 28).

When foreign firms from different country originater an emerging market, they bring

their heterogeneous technologies and managemasticesato the host market. Exposure to an



environment with diverse technologies and managépractices can facilitate domestic firms’
openness and promote their learning from foreigndi(Kim, 1997; Zahra and George, 2002). As
Cohen and Leveinthal (1990: 131) argued, knowlatigersity in the environment “provides a
more robust basis for learning because it increteprospect that incoming information will
relate to what is already known.” Empirically, V@fijk, Van Den Bosch, and Volberda (2001)
found that the breadth of knowledge exposure p@itinfluences a firm’s propensity to explore
new and related knowledge. Exposure to a greatestyaf FDI technologies and management
practices can also provide more opportunities omestic firms to recombine these technologies
and practices to create their own competitive athga The innovation and knowledge
management literature has noted that new knowledggion is often the result of recombining
existing elements of knowledge into new synthesdsija and Katila, 2001; Henderson and
Clark, 1990; Kogut and Zander, 1992). From thispective, the greater the diversity of
technologies and management practices bought bigfofirms, the greater the combination
potentials. This is because there is a limit tortheber of new combinations that can be created
by using the same set of knowledge elements (KatithAhuja, 2002). As foreign firms from
different country origins bring various technolaggnd management practices, the industry’s
knowledge pool has enhanced economies of scaleapue, improving the possibility for
domestic firms to find new useful combinationslodége elements.

More specifically, a greater diversity of FDI coynorigins can enhance the effects of the
FDI spillover mechanisms discussed above. Firstddgmonstration effect can be enhanced
because domestic firms get to observe and imitgteater variety of technologies and
management practices brought by foreign firms feogneater diversity of country origins. The

demonstration effect can take place across regiithin a nation because domestic firms can



imitate foreign technologies and products introdLizethe nation to develop their own goods for
their home markets. Second, foreign firms in Cherad to build backward and forward linkages
with domestic suppliers and distributors. On the band, foreign firms can purchase raw
materials and components locally at lower costa thgorts; on the other hand, the Chinese
government has continuously pressed foreign fimiptoduce more of their goods in China and
to source their supplies domestically” (Osland Britkman, 1998). As foreign firms from
diverse country origins build extensive domestisibess linkages, a greater variety of FDI
knowledge can be transmitted to the domestic segpéind distributors, which can further diffuse
to domestic competitors. Such knowledge spillowars go beyond regional boundaries. As
Tallman and Phene (2007: 257) noted, geographaxipnty may not be as important in a
domestic context” (for knowledge spillovers) andtttthe national innovation systems and the
resulting common technological culture” can lea@ tack of significant difference between
knowledge flow within regions and that between oegi

Third, when employees of foreign firms from a gezatariety of country origins take jobs
in domestic firms, they bring a greater variety=8fl technologies and management practices to
the domestic firms. Employee turnover rate in Chird@% in 2006 — is one of the highest in Asia
(Leininger, 2007) and the rate is even higher fanagers and professionals (Dickel and Watkins,
2008; Leininger, 2007). Many Chinese domestic camggare transforming their businesses to
compete on the global stage and their expectatibtedents are beginning to match those of
foreign firms (Leininger, 2007). They desire toehialents from foreign firms, which typically
have heavily invested in their employees. Emplapégration may take place across regions in
China. A national talent market, at least for mamagnt and professional positions, is forming as

evidenced by the fact that the once significardryallifferences among the four largest labor



markets — Beijing, Shanghai, Guangzhou, and Shenzlhave gradually disappeared (Leininger,
2007). According to a surv&yonducted in March 2009, 30% of the 1070 respoisdead cross-
region working experience and 47% of the resporsdeete willing to work cross-region if
appropriate opportunities arise.

Fourth, a greater diversity of FDI country origimay also increase FDI's crowding-out
effects on domestic firms, which may offset thdlsper effects associated with a greater diversity
of FDI country origins. Since foreign firms fromfi@irent country origins tend to use different
technologies and management practices, they iredEmands and prices of various types of raw
materials and talents, and they can also meet désyara broader spectrum of markets by
offering different technologies and products. Tinigkes it difficult for domestic firms to
differentiate and to avoid head-to-head competitidh foreign firms for both inputs and markets.
However, foreign firms that use different inputsl affer different technologies and products also
help to more fully develop local supply infrastnuiet (Spencer 2008) and create domestic demand
(Kosova, forthcoming), which can benefit domesitimé. Moreover, the co-existence of foreign
firms from various country origins in a host coyntan direct their attention to their competition
with each other, which may distract their attentiodomestic competitors. Overall, we propose
that,

H1.All else being equal, the diversity of FDI cayrdrigins in an industry is positively

related to the productivity of domestic firms ie thdustry.

The Moderating Effects of Domestic Firms’ Absorptive Capacity
Above, we have proposed that the diversity of F@rdry origins in an industry can

facilitate FDI spillovers by increasing opportuagifor domestic firms in the industry to learn

® The survey was conducted by Manpower, a humamures@onsultancy and the report is available on
www.manpower.com.cfvisited on August 15, 2009).
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from foreign firms. We further argue that the extienwhich individual domestic firms can benefit
from such opportunities depends upon their capaaitgarn from foreign firms.

While external knowledge such as competitors’ kremlge can contribute to a focal firm’s
knowledge, the firm is unable to assimilate antizatithe external knowledge passively. Instead,
as Cohen and Levinthal (1990: 128) argued, a filmb'sorptive capacity—referring to the firm’s
“ability to recognize the value of new informati@ssimilate it, and apply it to commercial
ends’—determines the extent to which the firm ctliza spillovers of competitors’ knowledge.
Consistent with this argument, we expect that étationship between the diversity of FDI
country origins and the productivity of domestiarfs is contingent upon the domestic firms’
capacity to learn from foreign firms. The greaber iomestic firms’ capacity to learn from foreign
firms, the stronger the positive relationship dis=d abové.Following this logic, in this section,
we examine the moderating effects of two charasties of domestic firms—their size and the
technology gap between FDI and the domestic fimsch have been highlighted in prior
research on knowledge acquisition and spilloveis (&erschenkron, 1962; Henderson and
Cockburn, 1996; Sjoholm, 1999).

The Moderating Effect of Domestic Firm Size. We propose that the positive relationship
between the diversity of FDI country origins and groductivity of domestic firms in the industry
is stronger when the size of the domestic firmarger. There are two reasons for this positive
interaction effect.

First, large domestic firms tend to have stronggracity than small ones to learn
technologies and management practices broughtreigfofirms from different country origins.

The economics literature has suggested that rel&digmall ones, large firms are more able to

* Other attributes of domestic firms—including thewnership type (e.g., state ownership vs. prigaisership),
their research and development (R&D) investmenrd,their alliance ties with foreign firms may als@yy for their
absorptive capacity (Li and Atuahene-Gima, 2002) strould be explored in future research.
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spread the fixed costs of R&D over a larger sabesseland are more able to exploit economies of
scale and scope in R&D activities (Cohen and Lel@89; Panzar and Willig, 1981). Also,
because large firms are more able to mitigate prablof adverse selection and moral hazard in
the financial markets, they are better positioreechise capital for risky projects (Henderson and
Cockburn, 1996). Empirically, Henderson and Cocklid®©96: 33) have shown that in
pharmaceutical industries larger firms are more édblsustain an adequately diverse portfolio of
research projects and to capture internal andreadtspillovers of knowledge. Thus, relative to
small firms, large domestic firms have greater ghitsee capacity to recognize and understand the
variety of technologies and management practicasdht by foreign firms from different country
origins and assimilate these new knowledge elemetagheir existing knowledge stock. In
contrast, because small domestic firms tend to haleéively weaker absorptive capacity, the
variety of technologies and management practicasdht by foreign firms from different country
origins may be so complex and heterogeneous thgtrttay exceed domestic firms’ knowledge
search and processing capacities.

Second, relative to small firms, large domestim§tlarger stock of internal resources and
knowledge can be used as complementary assetdize ttie variety of technologies and
management practices brought by foreign firms fduffierent country origins. As noted by Winter
(1984: 293), the new knowledge that firms obtaownfrtheir external environment typically is a
collection of fragments of possible useful knowle@md that the number and quality of these
fragments tend to be less than what is neededefdrer further utilization and development of
these external knowledge elements require complemeassets of the focal firms. Relative to
small firms, large domestic firms have more intéommplementary assets that can be used to

exploit FDI spillovers. Relatedly, a variety of kemlogies and management practices brought by

12



foreign firms from different country origins aretpatially observable to all domestic firms in the
industry and thus simple recombination of these Kiziwledge elements may be discovered by
multiple domestic firms. Katila and Ahuja (2002:86) noted that by combining firm-specific
knowledge elements with new solutions, firms areetiéely to create new, unique combinations
that can be commercialized. Similarly, we argue thkative to small firms, large domestic firms
are more able to combine their firm-specific knadge with new knowledge elements brought by
foreign firms from different country origins to ate new, unique technologies and products.
Based on these arguments, we propose the following:

H2. The positive relationship between the diversitizDI country origins and the

productivity of domestic firms is stronger for lardomestic firms than for small ones.

The Moderating Effect of Technology Gap. While foreign firms typically enjoy
technological superiority and strong managemenalgiéipes in an emerging market, the
technology gap between foreign firms and domestiesfvaries. In this study, technology gap
refers to the extent to which FDI in an industrygshnologically advanced relative to a domestic
firm in the industry (Gerschenkron, 1962). We prepthat the positive relationship between the
diversity of FDI country origins and the productwof domestic firms is the strongest when
technology gap is intermediate, compared with wthengap is either too small or too large.

We propose this quadratic moderating effect bectag®ology gap between FDI and
domestic firms affects both the potential of FDillsgers and the domestic firms’ capacity to
absorb FDI spillovers. When technology gap betwehand domestic firms is too small (or in
some cases, the domestic firms are even more aglvainan FDI), the potential of FDI spillovers
is limited because the domestic firms can leatle litom FDI (Gerschenkron, 1962; Sj6holm,

1999). In this situation, although foreign firmern different country origins bring a variety of
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technologies and management practices, these kdga/klements have little value to the
domestic firms. Therefore, when technology gapassmall, the diversity of FDI country origins
has a relatively weak impact on the productivityhed domestic firms.

We expect that when technology gap is too largedilersity of FDI country origins may
also have a relatively weak impact on the proditgtaf the domestic firms. When technology gap
is too large, technologies and management pradiicegyht by foreign firms from different
country origins certainly represent advanced, egtiknowledge for the domestic firms to learn,
thus increasing the potential of FDI spillovers.wéwer, when the gap is too large, the domestic
firms may not have the capacity to absorb the ackéiechnologies and management practices
brought by foreign firms. The absorptive capadtigrature has suggested that a certain level of
knowledge overlap is necessary for a focal firrdr@w upon the knowledge stock of another firm
because a firm’s ability to use new knowledge eledepends largely upon the firm’s existing
knowledge stock (Ahuja and Katila, 2001; Cohen bednthal, 1990; Rosenkopf and Almeida,
2003; Tallmaret al, 2004). When technology gap is too large, the ekiio firms do not have
internal knowledge resources to recognize the vahgecontents of a variety of knowledge
elements brought by foreign firms from differentiotry origins. It is even more difficult for the
domestic firms to integrate various FDI knowledtgreents with their own knowledge stock to
create competitive advantage. Indeed, a greatsityesf FDI country origins combined with a
too-large technology gap may signal a situatiowhich spillovers are not likely to occur at all. In
this situation, foreign firms from different couptrigins take over the bulk of the market by
offering different and superior technologies anodoicts and thus force domestic firms into

narrow niches that are negligible for foreign fitrAs a result, because domestic firms may not

14



have direct competition with foreign firms, thesenot much reason to expect spillover effects
(Kokko, 1994).

In contrast, we expect that when technology gapden FDI and domestic firms is
intermediate, the diversity of FDI country originas the strongest positive impact on the
productivity of the domestic firms. When technolagap is intermediate, foreign firms are still
advanced relative to the domestic firms, and thegéchnologies and management practices
brought by foreign firms from different country gims represent desirable external knowledge
elements, creating the potential for FDI spillovékiso, when technology gap is intermediate,
there are some overlaps between the domestic finteshal knowledge stock and the
technologies and management practices broughtreigfofirms from different country origins.
Thus, the domestic firms have the capacity to wtdad the value and contents of FDI
technologies and practices. In summary, when tdofggayap is at the intermediate level, there is
a potential for FDI spillovers, and the domestio® also have the capacity to learn and utilize the
variety of technologies and management practicesdht by foreign firms from different country
origins. Therefore, we propose the following hyjesils.

H3.The positive relationship between the diversiti#DI country origins and the

productivity of domestic firms is the strongest wtexhnology gap between FDI and the

domestic firms is intermediate.
METHODOLOGY
Data Sources and Sample

We tested our arguments in the context of Chinaierging market, the largest FDI

recipient country in the world. The major data seunf this study is the Annual Industrial

Survey Database (1998—2003) of the Chinese NatBuadau of Statistics (CNBS). While this
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database includes domestic firms and foreign fif@sswell as foreign-domestic joint ventures),

it does not contain information about country argyof foreign firms. We identified country
origins of foreign firms from the Foreign Directviestment Enterprise Database, which was also
collected by the CNBS.

The CNBS’ Annual Industrial Survey Database corstdive most comprehensive
information about domestic and foreign firms in &h(Tian, 2007). By law, all firms in China
are required to cooperate with the CNBS and suthit basic and financial information to the
CNBS (Chang and Xu, 2008). The aggregation of fiemel information collected by the CNBS
is published in the officiaChina Statistics Yearbook§he CNBS statistics are largely accurate
and internally consistent (Chow, 1993), and theyelzeen used by previous studies in the
strategy and international business areas (e.gkl8yet al, 2007; Chang and Xu, 2008; Tian,
2007).

Every year, each firm listed has its key finanamé&rmation such as sales, capital, and
employment, as well as demographic information aagthe year when the firm was founded
and ownership included in the database. Startmm 1998, this database covers all state-owned
firms, and those non-state-owned firms (includiogeifgn invested firms) that have annual sales
of RMB 5 million (about US$620,000 based upon tfiicial exchange rate of 2005) or above.
Hence, data prior to 1998 were not included instioely because some firms in China (for
example, private firms) were not included in théatlase before then. Also, consistent with
previous studies (e.g., Blomstrom and Persson,;188®rcik, 2004; Tian, 2007), this study
focused on firms in manufacturing industries.

As noted earlier, in order to avoid the potentfainixing the joint venture effect and the

spillover effect, we define foreign firms as 1008tefign-owned firms and domestic firms as
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100% domestic-owned firms. Our sample consistésb@{462 domestic firm-year observations,
covering 158,746 domestic firms (unevenly distrdzliicross years) during the period
1998—2003. These domestic firms cover 509 fourt@yC manufacturing industries, accounting
for more than 91 percent of manufacturing industimeChina (a small number of industries were
not included because there was no FDI in thesesinds and thus the diversity of FDI country
origins could not be calculated). Further, dat@8d/©54 foreign firm-year observations from
29,067 foreign firms was used to calculate FDl{selavariables such as the diversity of FDI
country origins, technology gap between FDI and estio firms, the share of foreign firms in the
industry, and the number of foreign firms in thdustry.
Model Specification
In the FDI spillover literature (e.g., Aitken anciison, 1999; Blalock and Gertler, 2005;
Tian, 2007), domestic firm productivity is estimatagy using a log-linear Cobb—Douglas
production function. Following this standard proges] we estimated domestic firm productivity
as follows.
Yit = p1Log Kit

+f2L0og Lijt

+43FDI Country Origin Diversity

+f4FDI Country Origin Diversity * Log Kj: (or Log L)

+ ps Technology Gap

+ s Squared Term of Technology Gap

+ps FDI Country Origin Diversity* Technology Gag

47 FDI Country Origin Diversity* Squared Term of Technology Gap

+fg Controls
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+aijj + &, (1)

Log output ¥ for firm i in industry sectoy at timet was regressed on firm inputs (Log K
and Log L), the diversity of FDI country origins sector at timet, technology gap between FDI
and domestic firm in sectorj at timet, and their interaction terms. A vector of contkss also
included in the model specification. We used firm@aal sales for firm output (Chung, Mitchell,
and Yeung, 2003). To remove the effects of deftatipinflation due to price change over time,
we deflated firm sales using 1990’s constant pi#gtken and Harrison, 1999; Tian, 2007). Firm
inputs include the log of the firm’s capital in{it;, its capital stock) and the log of its inpufj(L
its number of employees). We deflated the capitadksby the GDP deflator on the basis of
1990’s constant price (Aitken and Harrison, 199@nT2007). The vector of controls included
the number of foreign firms in secfoat timet, the share of foreign firms in secfaat timet, and
its squared term. In addition, the vector of castaedso included region dummies at the
provincial level, industry dummies, and year dunmsnidne rationale of including these controls
and their measurements will be discussed latethEyu; is an unobserved effect for domestic
firm i in sectorj, ands;; is the error term.

Measurement

To measure thdiversity of FDI country origingn an industry sector, we adapted previous
studies’ measurements of the diversification af@a’s business portfolio (e.g., Bowen and
Wiersema, 2005) to create the entropy of the dityeo$ FDI country origins as follows:

N
Diversity =X S In (1/ S)
i=1
where $is the number of foreign firms with country origas a percentage of the total number

of foreign firms in a four-digit industry sector anyear and N is the total number of country
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origins of foreign firms that are present in theteein a specific year. We used the number of
foreign firms across country origins to measure Yariable because the number of potential
source firms is important to knowledge spillove8su@rt and Sorenson, 2003). Entropy equals
zero if all foreign firms in an industry sectoraryear have the same country origin and it rises
with the extent of the diversity in FDI country gins in an industry sector. This variable was
calculated for each of the four-digit industriegshe sample and was updated yearly.

As an alternative measurement, we calculated thieridahl index of the diversity of
FDI country origins as follows.

N
Herfindahl index = (S)?
i=1

Because a lower value of the Herfindahl indd¥ ihdicates a higher level of diversity,
we used the inverse measureH 3 1) (Bowen and Wiersema, 2005) such that a higalee
indicates a greater diversity of FDI country orgyiithe entropy and the inverse Herfindahl
index (1H — 1) have a correlation of 0.84 (p < 0.001) armtpced fundamentally the same
results. For simplicity of presentation, we onlpeged results using the entropy of the diversity
of FDI country origins in this study. In supplemanytanalyses, we also used the shares of FDI
sales, assets, and employments across countrp®tm@imeasure the entropy and the inverse
Herfindahl index and produced consistent results.

Technology gamvas measured by the difference of the averageuptivity (firm annual
value added (RMB210million)/the number of employaesighted by firm asset size) of foreign
firms in a four-digit industry sector and the protiuity of a domestic firm in the same sector. The

higher the value of this variable, the more techgmlally advanced FDI is relative to the focal
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domestic firm. We used the weighted average of productivity to calculate technology gap
because productivity may vary significantly acrbgss of different sizes. The measure of
technology gap was calculated for each domesticifirthe sample and was updated yearly. As an
alternative measurement, we measured technologag#pe difference of the (un-weighted)
average productivity of foreign firms in an indyssector and that of a domestic firm in the same
sector. This alternative measure produced resaitsistent with those reported in this study.

As noted by Sjoholm (1999: 61), the difference noductivity captures the observed
differences (rather than expected differencesg¢ahnology between foreign firms and domestic
firms. Although this measure of technology gap itmfmitations (which will be discussed in the
limitation section), our use of this widely adoptedasure (e.g., Kokko, 1994; Kokko, Tansini,
and Zejan, 1996; Liet al.,2000; Sjoholm, 1999; Tian, 2007) enables us ttdlupon previous
studies and to compare our results with thoseeptlkvious studies.

In our models, we controlled fohe number of foreign firma the industry(log
transformation). If there is only one foreign firthe “diversity” measure is necessarily zero; as th
number of foreign firms increases, these foreigmdiare likely to come from different country
origins. Therefore, the diversity of FDI countrygins in an industry tends to relate to the number
of foreign firms in the industry. In order to acately examine the effect of the diversity of FDI
country origins, it is necessary to control for thember of foreign firms in the industry to ruletou
this alternative explanation.

We also controlled for thehare of foreign firmg an industry. This is because most
prior research on FDI spillovers had focused orefifect of FDI share in an industry (Gorg and
Strobl, 2001). Because our measurement of thesltyeaf FDI country origins only included

wholly-owned foreign firms, to be consistent, theu® of foreign firms in an industry was

20



measured as the share of wholly-owned foreign fisakes in the total sales of the industrifhis
variable was calculated for each of the four-digilustries in the sample and was updated yearly.
Further, because it is possible that the sharerefgn firms in an industry may have a curvilinear
effect on the productivity of domestic firms (Bueldet al, 2007), we controlled for trequared
term of the share of foreign firmis supplementary analyses, we measured the shéoesain

firms as the share of their employment (assett)artotal employment (assets) of the industry.
These alternative measures produced fundamentallgame results as those reported here.

In addition, because China’s economy has grown dtigally in the past decades, it is
possible that the productivity of domestic firmsdhina changes over time. To capture this
possible effect, we included fiweear dummie§1999, 2000, 2001, 2002, and 2003) using the year
of 1998 as the base group for comparison. We astraled forregion dummig at the
provincial level andndustry dummie$
Endogeneity Check

The primary purpose of this study is to examhreedffect of the diversity of FDI country
origins on the productivity of domestic firms. Agsible reversed causal relationship is that
when the productivity of a given industry in a hostintry is high, many foreign firms in that
industry will find the country an attractive invesgnt location. Thus, a greater number of foreign
firms (relatedly, a greater diversity of FDI counarigins) may choose to invest in the country.
Therefore, the number of foreign firms in an indygtelatedly, the diversity of FDI country

origins) may be partially determined by the produtt of the industry in the host country.

® Previous studies have typically measured FDI sharthe share of FDI sales/assets/employment @imguthose
of both wholly-owned foreign firms and foreign-dastie joint ventures) in the total sales/assets/egment of an
industry sector (Djankov and Hoekman, 2000; Kath2D00; Javorcik, 2004; Tian, 2007). In supplemsnt
analyses, we used these alternative measureshamesults remained the same.

® The age of domestic firms was not controlled fecduse when firm-fixed effects and year dummiesraaded
jointly, the effects of firm age are entirely acated for (Bothner, 2005, p.626). In supplementargiygses, we
controlled for domestic firm age and its squarechtand results did not change.
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To rule out this possible reversed causal relatigmsve conducted the following
endogeneity check. We regressed the number ogfofems in the industry in year(or the
change of the number of foreign firms from yearto yeart) on the average productivity of all
firms (or all domestic firms) in the industry inam-1. We also regressed the diversity of FDI
country origins in the industry in yet(or the change of the diversity of FDI countrygoms from
yeart-1 to yeart) on the average productivity of all firms (or ddmestic firms) in the industry in
yeart-1. If any one of the predictors had been significarnwould have provided some evidence
of the endogeneity concern. Our results showedntia¢ of these predictors was significant.
Thus, we concluded that this reversed causal oglship is unlikely to occur in our data.

Data Analyses

Our sample consisted of an unbalanced panel of sterfems over six years
(1998-2003). Based upon Wooldridge (2002), we ulsedollowing procedure to choose models
for data analyses. First, we needed to decideddhespanel data method or the pooled OLS
approach. Generally speaking, the panel data meshaged when the data consists of repeated
observations on the same units (e.g., firms) awes ind these repeated observations are
correlated. The basic objective of the panel dagthod is to model the unobserved individual
effects associated with these units. In comparig@pooled OLS approach is used when the
data has both cross section and time series fedbuteno within-groups autocorrelation. We used
the Breusch-Pagan Lagrange multiplier test for ¢hisice’ Results of the test suggested that

unobserved individual effects exist in the data s the panel data method should be used.

" The Breusch-Pagan Lagrange multiplier (LM) tesbisheck the presence of unobserved individualctst The
null hypothesis of this test is that variancesnalividuals’ unobserved effects are zero. If thd hypothesis is
rejected, unobserved effects exist and thus thelgkata method should be applied. Otherwise, tldepoOLS
approach is more appropriate.
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Second, for the panel data method, we needed tdederuse fixed effects or random
effects. The key issue distinguishing between figfdcts and random effects is whether the
unobserved individual effects are correlated whth abserved explanatory variables in the model.
If there is zero correlation between the unobseegféatts and the regressors, random effects
should be used. Otherwise, the fixed effects m@delore appropriate. We used the Hausman
test for this choice, and the results of the tegtaled that explanatory variables are correlatdd w
the unobserved effects, and thus a fixed-effectdathie appropriate for our analyses. We followed
Wooldridge (2002) to conduct fixed-effects transfiation (also called the within transformatidn)
to eliminate unobservable firm effects for equatibn To facilitate the statement, we rewrote
equation (1) as follows

Y =% B+§ +§ (2)
wherey; represents all regressors in equation (1). Wediwsraged equation (2) over t=1,...,T

to get the cross-section equation

Yy =X +a & 3
where y, =T7*> Ly % =T™> L%, and & =T™> L&, . Subtracting equation (3) from

equation (2) for eachgives the fixed-effect transformed equation
Yie Yy = 0% = %)B+& & (4)

or

8 The basic idea of fixed effects in panel data ysislis to transform regression equations to ekigrihe
unobservable firm effects. When more than two tpagods are available, there are different tramsédions that
can accomplish this purpose (Wooldridge, 2002: 2Biraddition to the approach used here, anothénaodeof
transformation is time differencing (e.g., Haslk&reira, and Slaughter, 2007; Javorcik, 2004).disadvantage of
the time differencing method is that it reduceslémgth of panel data. Particularly, in order tonghate persistent
change in the variables of interest and reducéntpact of noise, longer time difference should bediand that will
further reduce the length of panel data (Javo&dk4). Our panel, which is from 1998 to 2003, wouwdde been
significantly shortened if this method had beerduse
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Vo =% B+E  t=1,...T ()
where ¥, =y, —_yij X = X - %, and & = & - & . The time demeaning of equation (2) has
removed the unobserved effecss .

After the firm-fixed effect transformation, follomy Haskekt al (2007) and Javorcik
(2004), we added a full set of fixed effects foagendustry, and region into equation (5). The
common logic here is that firm-fixed effects trasrshation only eliminates the unobserved
effects that do not change over time (includin@dixegional and industrial effects), but it does
not remove time-varying unobserved effects. By agdiummies for year, region, and industry
into the after-transformation model (equation (8)¢, can control for time-varying unobservable
region and industry effects, which may drive chanigeattractiveness of a particular region or
industry (Javorcik, 2004: 616).

Finally, heteroskedasticity is always a potentralgbemn in panel data analysis
(Wooldridge, 2002: 274). We used the Modified Walst to check for heteroskedasticity, and the
results suggested that there is heteroskedasticihe data. Therefore, we used an REG model to
estimate equation (5) (with year, region, and imgusummies included) with the standard errors
clustered at the firm level to adjust for heterasticity®

RESULTS

Table 1 presents descriptive statistics and cdioela for the variables (except year
dummies, region dummies, and industry dummies) uséds study. Table 2 presents the
firm-fixed effect models of domestic firms’ produart function. Model 1 includes controls only.
Results of Model 1 suggest that the number of gpréirms in the industry is positively related

to the productivity of domestic firms in the indysfb = 0.028, p < 0.001). Further, the share of

° Alternatively, we used XTGEE models and obtaineailar results.
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foreign firms in the industry is negative and sfgraint (b = -0.175, p < 0.001) and its squared
term is negative and significant (b = -0.213, p.&10.
[Insert Tables 1 and 2 about here]

Model 2 adds the main effect of the diversity ofl EDuntry origins. It is positive and
significant (b = 0.014, p < 0.001). This result pags Hypothesis 1, proposing that the diversity
of FDI country origins in an industry has a pogtirelationship with the productivity of
domestic firms in the industry. To show the praadtimplication of this significant effect, we
calculated its marginal effect. If the diversitykIDI country origins increases by one standard
deviation (standard deviation = 0.387) from its mealue (mean = 1.729 to 2.111%*
domestic firm productivity would increase by 0.52%.

Hypothesis 2 proposes that the positive relatignbbiween the diversity of FDI country
origins and the productivity of domestic firms tsosiger for large domestic firms than for small
ones. Model 3a includes the interaction t&rrof the diversity of FDI country origins and
domestic firm size in terms of the size of capitakestment (log K) and it is positive and
significant (b = 0.025, p < 0.001). Model 3b inaasdhe interaction term of the diversity of FDI
country origins and domestic firm size in termshef size of employment (log L) and it is also
positive and significant (b =0.013, p < 0.001).

To facilitate interpretation, we plotted the sigreint interaction effect of the diversity of
FDI country origins and Log K in Model 3a in FigutgThe plot of the significant interaction

effect of the diversity of FDI country origins ahdg L in Model 3b is fundamentally the same).

10 If an industry has foreign firms from five counwyigins and the number of foreign firms is equaligtributed
among the five country origins, the diversity ofIkDuntry origins would be 1.792—close to the mealue of
1.724.

1 If an industry has foreign firms from eight coynarigins and the number of foreign firms is equalistributed
among the eight country origins, the value of theigity of FDI country origins would be 2.079—adko® the
value of the mean plus one standard deviation (3.11

12 variables were mean-centered prior to the creatifdheir interaction terms (Aiken and West, 1991).
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In order to create this figure, all variables ind#b3a except the diversity of FDI country origins

and Log K were constrained to means. The divedsigDI country origins and Log K took the

values of one standard deviation below and aboxendan. As shown in Figure 1, the positive

relationship between the diversity of FDI countrigms and domestic firm productivity is

stronger when domestic firm size is large (onedsesh deviation above the mean) than when it

is small (one standard deviation below the meahgse results thus support Hypothesis 2.
[Insert Figure 1 about here]

Hypothesis 3 proposes that the positive relatignbbiween the diversity of FDI country
origins and the productivity of domestic firms letstrongest when technology gap between FDI
and the domestic firms is intermediate. Modelsak&éused to test this hypothesis (If the
diversity of FDI country origins’ interaction termith Log L instead of its interaction term with
Log K is included in these models, the resultsvanteally the same). Model 4 adds the main
effect of technology gap, which is negative andhiigant (b = -0.088, p < 0.001). Model 5 adds
the squared term of technology gap (b = -0.001) asswell as the interaction of the diversity of
FDI country origins and technology gap (b = -0.148,). Finally, Model 6 adds the interaction
of the diversity of FDI country origins and the aged term of technology gap, which is negative
and significant (b =-0.101, p < 0.001). This résuiggests that the relationship between the
diversity of FDI country origins and the productwof domestic firms varies across different
levels of technology gap in a quadratic manner.

Following the approach used by Suwalal. (2002), we plotted this significant
interaction effect in Figure 2. The plot shows hibw relationship between the diversity of FDI
country origins and the productivity of domestiarfs varies across different levels of

technology gap. To create this plot, the regresegration predicting the productivity of
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domestic firms was examined at different levelsechnology gap. The vertical axis of the graph
represents values for the standardized regresefficent for the diversity of FDI country
origins predicting the productivity of domesticiis, and the horizontal axis represents values
for technology gap. As shown in the figure, theranm inverted U-shaped relationship between
the diversity of FDI country origins and the protivity of domestic firms across increasing
levels of technology gap. The coefficient is thgheist when technology gap is at the
intermediate level compared with when technoloqy igaeither too small or too large. These
results thus support Hypothesis 3.
[Insert Figure 2 about here]

Supplementary Analyses

We have found that the diversity of FDI countrigms at the national level has a positive
and significant relationship with the productivafdomestic firms in the same industry. In
supplementary analyses, we also examined how gatmgrproximity may affect the effect of
the diversity of FDI country origins. ConsistentlwChang and Xu (2008), we define
geographically proximate foreign firms as thoseted in the focal domestic firm’s province.
Accordingly, we created a subsample composed drdgmestic firms whose province has at
least one 100% foreign-owned firm in the focal detieefirm’s industry. We created this
subsample because only if a focal domestic firmé/imce has at least one 100% foreign-owned
firm in the focal domestic firm’s industry, the Eldevel measures of the diversity of FDI
country origins and technology gap can be calcdl&dethe focal domestic firm. Otherwise,
these variables would have a missing value fofdbal domestic firm.

With this subsample, we re-calculated all FD&ted variables (the diversity of FDI

country origins, number of foreign firms in the usdry, and share of foreign firms in the
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industry) at three levels: the national level, ltteal level (i.e., using foreign firms within the
focal domestic firm’s province), and the nonlo@lél (i.e., using foreign firms outside the focal
domestic firm’s province) and estimated their intpatthe productivity of the domestic firms,
respectively. Results are reported in the appendix.

The results of Model 1 in the appendix show #idahe national level, the diversity of FDI
country origins is positive and significant (b 483, p < 0.001). Its interaction with domestic
firm size (Log K) is positive and significant (b0z035, p < 0.001). Its interaction with the
squared term of technology gap is negative andfgignt (b =-0.142, p < 0.001). These results
are consistent with those reported in Table 2.

The results of Model 2 in the appendix show #tdhe local level, the diversity of FDI
country origins is not significant (b = -0.007,.h.$lowever, it is positive and significant (b =
0.015, p < 0.001—results available from the autlipen requests) when the number of foreign
firms in the industry is dropped from the moded.ifiteraction with domestic firm size (Log K)
is positive and significant (b = 0.024, p < 0.0t its interaction with the squared term of
technology gap is not significant.

Moreover, the results of Model 3 in the apperstinw that at the nonlocal level, the
diversity of FDI country origin is positive and gifjcant (b = 0.022, p < 0.001). Its interaction
with domestic firm size (Log K) is positive and sificant (b = 0.020, p < 0.001). Its interaction
with the squared term of technology gap is negative significant (b = -0.061, p < 0.001).

DISCUSSIONS AND CONCLUSIONS
Main Findings
In this study we examined how the diversity of EDuUntry origins in an industry is related

to the productivity of domestic firms in the indysénd how the domestic firms’ absorptive
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capacity can moderate this relationship. Using pdat& on Chinese manufacturing firms during
the period 1998-2003, we found thia¢ diversity of FDI country origins is positivalglated to the
productivity of domestic firms. We also found thiais positive relationship is stronger for large
domestic firms than for small ones, and that tlisitpre relationship is the strongest when
technology gap between FDI and the domestic fisva the intermediate level.

This study makes both theoretical and empiricatroutions to the FDI spillover
literature. First, our focus on the diversity of Ikfduntry origins in an industry is significantly
different from prior spillover research, which Hagyely treated FDI in an industry as a united
party and has aggregated foreign firms into anallyehare of FDI in the industry. As Fortanier
(2007, p. 46) argued, “FDI is not a uniform flowaapital across borders” and it differs in many
dimensions. Aggregating foreign firms into FDI shat the industry level, as was done in prior
research, can cause one to miss important infoomagigarding how FDI spillovers actually take
place. Our findings suggest that the diversity Bf Eountry origins can have a distinct effect on
FDI spillovers. Thus, it is both theoretically amahpirically important to examine the
heterogeneous nature of FDI and how such heterdagenay affect FDI spillovers.

Second, we have integrated the FDI spillover ltteeawith the learning and knowledge
management literature and have theoretically eafgdt how the diversity of FDI country origins
may affect FDI spillovers to domestic firms. FDilkyers in essence involve a process in which
domestic firms learn technologies and managemeatipes from foreign firms. Drawing upon
the learning and knowledge management literatuheijgdand Katila, 2001; Cohen and Levinthal,
1990; Henderson and Clark, 1990; Kogut and Zari®£2), we propose that a greater diversity of
FDI country origins can enhance the economiesaesand scope of the industry’s knowledge

pool by bringing different technologies and managenskills to a host country. When domestic
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firms are exposed to a greater variety of foregghnhologies and management practices, they are
more likely to find new useful combinations of tedsowledge elements and create their own
technologies and practices.

Third, rather than viewing domestic firms as passacipients of FDI spillovers, our study
contributes to the FDI spillover literature by exaimg the role of domestic firms in FDI
spillovers. We argue that the heterogeneity in dsdmméirms’ absorptive capacity can affect their
benefits from FDI spillovers. Our findings showtthd@amestic firms are more likely to benefit
from the diversity of FDI country origins when thase larger and/or have an intermediate
technology gap relative to foreign firms. The quaidrmoderating effect of technology gap is
particularly interesting. Essentially, our resdtggest that it is at the intermediate level of
technology gap that domestic firms have both th@dpnity and the ability to learn from foreign
firms and thus benefit the most from the diversit{DI country origins. These findings highlight
the complexity of the question of how (and undeatwtonditions) FDI spillovers occur.

Although not formally hypothesized, we found tHa¢ humber of foreign firms in an
industry has a positive and significant relatiopshith the productivity of domestic firms in the
industry. It appears that individual foreign firmegpresent distinct sources of FDI spillovers and
thus the number of foreign firms in an industry ¢agilitate FDI spillovers by increasing the
number of spillover sources. This finding furthederses our fundamental standpoint in this
study. Namely, FDI in an industry is not a homogrrseand unified party. Instead, foreign firms
from different country origins can bring differaethnologies and management skills to a host
country. Each individual foreign firm may also lgisome unique knowledge to the industry’s

knowledge pool in the host country. Therefores itiucial to go beyond the existing FDI
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literature’s focus on the simpler issue of FDI prese and to broaden our understanding of how
FDI spillovers actually take place.

We found that the share of foreign firms in an isttlpiand its squared term are both
negatively related to the productivity of domestims in the industry. Plot (not reported in the
paper but available from the authors upon requsehbtsys that the overall effect of the share of
foreign firms is negative and this negative efisttronger when the share of foreign firms is
higher. These findings suggest that the effectif$hare in an industry is curvilinear rather than
linear, consistent with the results reported bykeyet al (2007). Moreover, we found that FDI
share at the national level has an overall negafifext on the productivity of domestic firms in
China while Chang and Xu (2008) found that FDI sh@ot including that from Hong Kong,
Macau, and Taiwan) at the national level has atipestffect on the survival of domestic firms in
China. This difference suggests that FDI spillovaes/ have differential impact on different
performance consequences of domestic firms—e.gduativity versus survival.

FDI Spillovers at the National Level versus the Loal Level

As shown in Models 1-3 in the appendix, the nundféoreign firms, the share of foreign
firms and its squared term are significant at thigomal, local, and nonlocal levels—with the
exception of the main effect of the share of fandigns at the nonlocal level. The diversity of FDI
country origins is significant at the national arahlocal levels. At the local level, the diversity
FDI country origins is not significant when the noen of foreign firms is controlled for and is
significant otherwise. There are two possible exalens for the inconsistent effects of the
diversity of FDI country origins at the nationakses local level.

One explanation is that the diversity of FDI cayrdrigins has no significant effect at the

local level because FDI spillover effects and crimgebut effects offset each other. As argued by
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Chang and Xu (2008), FDI spillover effects are nun@ounced at the national level while FDI
crowding out effects are more evident at the |lteatl. Therefore, at the local level, the crowding
out effects associated with the diversity of FDUietyy origins are strong enough to totally offset
the spillover effects associated with the diversityvDI country origins. In comparison, at the
national and nonlocal levels, the crowding out&feare not sufficient to totally offset the
spillover effects. However, this explanation doesexplain why the effects of the number of
foreign firms and the share of foreign firms pdraizoss the national, local, and nonlocal levels.

The other explanation is that the insignificariéef of the diversity of FDI country origins
at the local level is simply a statistical artifait the local (provincial) level, there tends to &
smaller number of 100% foreign-owned firms in agdustry. Previous studies (e.g., Chang and
Park, 2005; Head, Ries, and Swenson, 1995) hawenstiat FDI tends to cluster by national
origin as well as by industry. Thus at the locabgpncial) level, the number of foreign firms tends
to (1) be highly correlated with the diversity dbFcountry origins and (2) has a greater variance
across region-industry combinations. Therefore nimaber of foreign firms absorbs the effect of
the diversity of FDI country origins at the local/el, but not at the national and nonlocal levels.

Overall, our results support the argument that §illovers can go beyond regional
boundaries and take place at the national leveldver, different from Aitken and Harrison
(1999) and Chang and Xu (2008), which found FDIl@per effects only at the national level but
not at the local level, our results show that Fllgvers take place at both the national and local
levels (at least for the number of foreign firmsldhe share of foreign firms).
Practical Implications

Our study provides important guidelines and pratiimplications for policy makers and

business managers. It has long been noted that&bDbe an important source for emerging
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market firms to learn advanced technologies andagement practices. Findings of this study
suggest that after controlling for the number aéfgn firms and the share of foreign firms, the
diversity of FDI country origins can additionallpdist domestic firms’ productivity. These
findings suggest that policy makers in emergingkeis need to develop policies that not just
attract a large amount of FDI, but also attract FDin different country origins. For domestic
firms’ managers, our findings suggest that therettewhich domestic firms can benefit from FDI
spillovers depends upon their capacity to learmfforeign firms. It appears that large firms and
those with an intermediate technology gap withifprdirms are in a better position to benefit
from the diversity of FDI country origins.

Limitations and Future Research Directions

Our study has several limitations that offer sigmiht opportunities for future research on
this important topic. First, we examined the hegereeous nature of FDI in terms of the diversity
of FDI country origins, and future research carestigate other aspects of FDI heterogeneity. For
example, foreign firms may differ along dimensiesngh as their entry mode, market overlap,
resource interdependence, or alliance networksiwr&uesearch may examine how FDI
heterogeneity in these dimensions can affect Flibsprs.

Second, we examined the moderating effects ofiteea domestic firms and technology
gap between FDI and domestic firms. As noted eadiber attributes of domestic firms may also
proxy for their absorptive capacity, including thewnership type, R&D investment, and alliance
ties with foreign firms (Li and Atuahene-Gima, 2002 will be fruitful for future research to
examine the moderating effects of these varialfletire studies may also examine how external
contexts may moderate the relationship betweeditlesity of FDI country origins and the

productivity of domestic firms. For example, Zhastal. (2007) argued that foreign firms in
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emerging markets face various types of appropitglibzards of their technologies.
Appropriation concerns can vary significantly asrosdustry sectors with different
appropriability regimes (Gulati and Singh, 1998)l aross foreign firms with different strategies
(Spencer, 2008; Zhangt al, 2007). Therefore, an important research questianshould be
examined in the future is: How do the appropriattoncerns affect the relationship between the
diversity of FDI country origins and the productwof domestic firms?

Third, in this study we have focused on 100% dormestned firms in order to clearly
examine the effect of FDI spillovers. Domestic fermuith foreign ownership—i.e.,
domestic-foreign joint ventures—may benefit fromlSpillovers. They can also learn and
acquire knowledge from their foreign partners (La®alk, and Lyles, 2001). Thus, it would be
interesting for future research to compare FDIllepdr effects between 100% domestic-owned
firms and domestic-foreign joint ventures.

Fourth, as noted above, our measure of technolagyhgs limitations. Technology gap in
terms of the difference in labor productivity may dttributed to differences in capital intensities
or scale of production rather than the differemceechnologies (Sjoholm, 1999: 61). In the
particular context of China, this difference maydaesed by politically-inspired excess labor in
domestic firms, which foreign firms can partialgsist. Although this measure has limitations, we
believe that this does not necessarily negatelioger arguments. When the difference between
FDI and domestic firms is too small (regardlessréasons for the difference), there would be
limited opportunity for the domestic firms to ledrom FDI. When the difference is too large, the
domestic firms are too different from the foreigmfs to absorb a variety of technologies and
management skills brought by these foreign firmesifidifferent country origins. We would still

expect that the positive relationship between therdity of FDI country origin and the
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productivity of domestic firms will be the strongegen the difference is intermediate.
Nevertheless, it is important for future reseacchidrify our results using more refined measures
of technology gap.

In conclusion, to the best of our knowledge, thithie first study that examined how the
heterogeneous nature of FDI in terms of their cquaoitigin diversity affects the productivity of
domestic firms in an emerging market. Our focushendiversity of FDI country origins deviates
significantly from the extant literature that haainly focused on the simple presence of FDI in an
industry. Also, we advance the FDI spillover litewr&g by drawing upon the learning and
knowledge management literature and by testingnbeéerating role of domestic firms’
absorptive capacity. We hope that our study cartribre to a better understanding on how FDI
spillovers actually take place and inspire futw@search to investigate this important issue in

management, international business, and econonsiciplihes.

35



ACKNOWLEDGEMENTS

The authors thank the Action Editor Steve Tallmad &avo anonymous reviewers for their very
constructive comments and suggestions througheutethiew process. We also would like to
thank Wilbur Chung and seminar participants at @rsity of California Irvine, Hong Kong
Polytechnic University, Nanjing University, Sun Yagn University, and Strategy Research

Summer Camp at Renmin University for their helgimments on earlier drafts.

36



REFERENCES

Ahuja G, Katila R. 2001. Technological acquisiti@ml the innovation performance of acquiring
firms: A longitudinal studyStrategic Management Journ2®: 197-220.

Ahuja G, Katila R. 2004. Where do resources cormm# The role of idiosyncratic situations.
Strategic Management Journ2b: 887-907.

Aiken LS, West SG. 199Multiple Regression: Testing an Interpreting Intetians Sage:
Newbury Park, CA.

Aitken BJ, Harrison AE. 1999. Do domestic firms bfinfrom direct foreign investment?
Evidence from Venezueldmerican Economic Revie8®. 605—618.

Blalock G, Gertler PJ. 2005. How firm capabilitesféect who benefits from foreign technology.
Working paper, Cornell University, Ithaca, NY.

Blomstrém M. 1986. Foreign investment and prodwcgfficiency: the case of Mexicdournal
of Industrial Economic85(1): 97-110.

Blomstrom M, Kokko A. 1998. Multinational corporatis and spilloverslournal of Economic
Surveysl2(3): 247-277.

Blomstrém M, Persson H. 1983. Foreign investmedtspillover efficiency in an
underdeveloped economy: evidence from the Mexicanufacturing industryworld
Development1(6): 493-501.

Bothner MS. 2005. Relative size and firm growthiha global computer industrindustrial and
Corporate Changé4(4):617-638.

Bowen HP, Wiersema MF. 2005. Foreign-based compet#nd corporate diversification
strategy Strategic Management Journ26(12): 1153-1171.

Buckley PJ, Clegg J, Wang, C. 2007. Is the relatiqmbetween inward FDI and spillover effects
linear? An empirical examination of the case ofr@hiournal of International Business
Studies38(3): 447-459.

Caves RE. 1974. Multinational firms, competitiordgroductivity in host-country markets,
Economicad1(162), 176-193.

Chang SJ, Park S. 2005. Types of firms generagtgark externalities and MNCs’ co-location
decisionsStrategic Management Journ2é: 595-615.

Chang SJ, Xu D. 2008. Spillovers and competitiomgforeign and local firms in China.
Strategic Management Journ2®5): 495-518.

37



Chow GC. 1993. Capital formation and economic ghomtChina.Quarterly Journal of
Economicsl0§3): 809-842.

Chung W, Mitchell W, Yeung B. 2003. Foreign dirgotestment and host country productivity:
the American automotive component industry in tA80k.Journal of International Business
Studies34(2): 199-218.

Cohen WM, Levin RC. 1989. Empirical studies of imatton and market structure. Handbook
of Industrial OrganizationSchmalensee R, Willig RD (eds). North-Holland: Néark;
1059-1107.

Cohen WM, Levinthal DA. 1990. Absorptive capaceynew perspective on learning and
innovation.Administrative Science Quarter®p. 128-152.

Dickel T, Watkins C. 2008. Hiring and compensatinds.China Business Review
July-August: 20-23.

Djankov S, Hoekman B. 2000. Foreign investment@moductivity growth in Czech enterprises.
World Bank Economic Revieli(1): 49-64.

Feinberg SE, Majumdar SK. 2001. Technology spilteMeom foreign direct investment in the
Indian pharmaceutical industidournal of International Business Studg#3): 421-437.

Fortanier F. 2007. Foreign direct investment anst sountry economic growth: Does the
investor’s country of origin play a rol@?ansnational Corporation$6(2): 41-76.

Gerschenkron A. 196 Economic Backwardness in Historical Perspectiv®dbdk of Essays
Belknap Press of Harvard University Press: Camieridi¢A.

Ghemawat P. 2003. The forgotten stratéggrvard Business Reviedd(11): 76-84.

Ghoshal S. 1987. Global strategy: an organizingnéaork.Strategic Management Journ@l
425-440.

Gorg H, Strobl E. 2001. Multinational companies anaductivity spillovers: a meta-analysi$e
Economic Journalll 723-739.

Gulati R, Singh H. 1998. The architecture of coagien: managing coordination costs and
appropriation concerns in strategic alliandsdministrative Science Quarter3. 781-814.

Haskel JH, Pereira SC, Slaughter MJ. 2007. Doeanthforeign investment boost the
productivity of domestic firmsReview of Economics and Statisi#%3): 482-496.

Head K, Ries J, Swenson D. 1995. Agglomeration fitsrend location choice: evidence from

Japanese manufacturing investments in the Unite@&dournal of International
Economics38: 223-247.

38



Henderson R, Clark KB. 1990. Architectural innowatithe recombination of existing product
technologies and the failure of established firAdministrative Science Quarterdp: 9-30.

Henderson R, Cockburn I. 1996. Scale, scope, alidvars: the determinants of research
productivity in drug discover\RAND Journal of Economids/(1): 32-59.

Hitt MA, Li H, Worthington WJ. 2005. Emerging matkeas learning atories: learning behaviors
of local firms and foreign entrants in differensiitutional contextsManagement and
Organization Review: 353-380.

Huber GP. 1991. Organizational learning: an exatiinaf the contributing processes and the
literatures Organization Sciencg: 88-115.

Javorcik, BS. 2004. Does foreign direct investmeatease the productivity of domestic firms?
In search of spillovers through backward linkageserican Economic Revied4: 605-627.

Kathuria V. 2000. Productivity spillovers from tewiiogy transfer to Indian manufacturing firms.
Journal of International Developmeh®(3): 343-369.

Katila R. 2002. New product search over time: jp@esas in their primeAcademy of Management
Journal45:; 995-1010.

Katila R, Ahuja G. 2002. Something old, somethiegvna longitudinal study of search behavior
and new product introductioAcademy of Management Jourd&t 1183-1194.

Keller W. 2002. Geographic localization and intéior@al technology diffusionAmerican
Economic Revie®2 120-142.

Kim L. 1997.Imitation to Innovation: The Dynamics of Korea’schaological LearningHarvard
Business School Press, Boston, MA.

Kogut B, Zander U. 1992. Knowledge of the firm, donative capabilities, and the replication of
technology Organization Sciencg: 383-397.

Kokko A. 1994. Technology, market characteristany] spilloversJournal of Development
Economic#13(2): 279-293.

Kokko A, Tansini R, Zejan MC. 1996. Local technatad capability and productivity spillovers
from FDI in the Uruguayan manufacturing secttmurnal of Development Studig2(4):
602-611.

Kosova R. forthcoming. Do foreign firms crowd owtndestic firms? Evidence from the Czech
Republic.Review of Economics and Statistics

39



Lane PJ, Salk JE, Lyles MA. 2001. Absorptive cafyatearning, and performance in
international joint ventureStrategic Management Journ2®: 1139-1162.

Leininger J. 2007. Recent compensation and bemefitls in ChinaChina Business Review
July-August: 28-30.

Li H, K. Atuahene-Gima. 2002. The adoption of agebasiness activity, product innovation, and
performance in Chinese technology ventuBtsategic Management Journ2B 469-490.

Liu X, Siler P, Wang C, Wei Y. 2000. Productivitgikovers from foreign direct investment:
evidence from UK industry level panel dalaurnal of International Business Stud&K3):
407-425.

North D. 1991 Institutions, Institutional Change and Economic Blepment Cambridge
University Press: Cambridge, MA.

Osland G, Bjorkman I. 1998. MNC-host governmergriattion: Government pressures on MNCs
in China.European Management Journ&t(1): 91-100.

Panzar JC, Willig RD. 1981. Economies of Scopmerican Economic Revienil: 268-272.

Rosenkopf L, Almeida P. 2003. Overcoming local skdhrough alliances and mobility.
Management Sciene: 751-766.

Sjoholm F. 1999. Technology gap, competition aritlosiers from direct foreign investment:
evidence from establishment dataurnal of Development Studigs: 53-73.

Spencer JW. 2008. The impact of multinational gnitse strategy on indigenous enterprises:
horizontal spillovers and crowding out in develgpoountriesAcademy of Management
Review33: 341-361.

Stuart T, Sorenson O. 2003. The geography of oppibyt spatial heterogeneity in founding rates
and the performance of biotechnology firResearch Policg2: 229-253.

Suvak MK, Vogt DS, Savarese VW, King LA, King DWO@2. Relationship of war-zone coping
strategies to long-term general life adjustment@gridietnam veterans: Combat exposure as
a moderator variabl@ersonality and Social Psychology Bulle?@& 974-985.

Tallman S, Jenkins M, Henry N, Pinch S. 2004. Kremlgle, clusters, and competitive advantage.
Academy of Management Revi29v 258-271.

Tallman S, Phene A. 2007. Leveraging knowledgesacgeographic boundari€3rganization
Sciencel8: 252-260.

Tian X. 2007. Accounting for sources of FDI tectowyt spillovers: evidence from Chinkurnal
of International Business Studig8: 147-159.

40



Van Wijk R, Van Den Bosch F, Volberda H. 2001. Ting@act of knowledge depth and breadth of
absorbed knowledge on levels of exploration andoggpion. Paper presented at the annual
meeting of the Academy of Management, Washingtdn, D

Wan W, Hoskisson R. 2003. Home country environmeatiporate diversification strategies, and
firm performanceAcademy of Management Jourddt 27-45.

Wei Y, Liu X. 2006. Productivity spillovers from R3, exports and FDI in China's manufacturing
sector.Journal of International Business Studi#4): 544-557.

Winter S. 1984. Schumpeterian competition in aliéue technological regimedournal of
Economic Behavior and Organizatién287-320.

Wooldridge JM. 2002Econometric Analysis of Cross Section and PanebDMtT Press
Cambridge, MA.

Zahra SA, George G. 2002. Absorptive capacityveere, reconceptualization, and extension.
Academy of Management Revi2¥(2): 185-203.

Zhang Y, Li H, Hitt MA, Cui G. 2007. R&D intensiignd international joint venture performance

in an emerging market: moderating effects of mafd@is and ownership structugeurnal of
International Business Studi88(6): 944-960.

41



TABLE 1. Means, Standard Deviations, and Correlatios of Variables®"°

Variables Mean S.D. 1 2 3 4 5 6
1.LogVY 8.693 1.505 -
2. Log K 8.796 1.468 0.656 -
3.Log L 4.871 1.159 0.597 0.732 -
4. Number of Foreign Firms in the 3301 1492 0030 -0117 -0.044 )
Industry (log)
5. Share of Foreign Firms in the 0114 0118 -0.040 -0.137 -0.089 0556 -
Industry
6. Diversity of FDI country origins 1.724 0.387 PO -0.024 -0.064 0.383 0.136 -
7. Technology gap 0.017 0.114 0.038 0.084 0.067.019D -0.050 0.001

a

bYear dummies, region dummies, and industry dummieshot included in the correlation matrix but im@uded in model

N=567,462 firm-years.

estimations.

¢ Correlations with absolute values equal to or gretihan 0.019 are significant at the level of .801.
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TABLE 2. Firm-Fixed Effect Models of Domestic Firm Production Function®¢4

Variables Model 1 Model 2 Model 3a Model 3b Model 4 Model 5 Model 6
Controls
Log K 0.388" 0.388" 0.387" 0.387" 0.387" 0.387" 0.387"
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Log L 0.354" 0.354" 0.354" 0.354" 0.355" 0.355" 0.356"
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Number of Foreign Firms in  0.028" 0.026" 0.025" 0.026" 0.026" 0.026" 0.026"
the Industry (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Share of Foreign Firmsin ~ -0.175" -0.170" -0.170" -0.170" -0.167" -0.166" -0.148"
the Industry (0.017) (0.017) (0.017) (0.017) (0.017) (0.017) (0.017)
Share of Foreign Firms -0.213 -0.214 -0.219 -0.213 -0.227" -0.227" -0.237"
Squared (0.071) (0.071) (0.071) (0.071) (0.071) (0.071) (0.071)
Region Dummies Included Included Included Included Included Included Included
Industry Dummies Included Included Included Ingdd Included Included Included
Year Dummies Included Included Included Included ncluded Included Included
Predictors
Diversity of FDI Country 0.014” 0.014” 0.014" 0.016” 0.016” 0.014"
Origins (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Diversity of FDI Country 0.025" 0.027" 0.027" 0.029"
Origins * Log K (0.003) (0.003) (0.003) (0.003)
Diversity of FDI Country 0.0137
Origins * Log L (0.002)
Technology Gap -0.088™ -0.088" -0.089"
(0.014) (0.017) (0.008)
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Technology Gap Squared -0.001 -0.001
(0.002) (0.001)
Diversity of FDI Country -0.140 -0.143
Origin * Technology Gap (0.190) (0.047)
Diversity of FDI Country -0.101"
Origins * Technology Gap (0.009)
Squared
R-Squared 0.1819 0.1820" 0.1822" 0.1821" 0.1824" 0.1824" 0.1831"

®N = 567,462 firm-years.

®Significance levels:” p < 0.001,” p < 0.01, p < 0.05 (two-tailed tests).
“Estimated coefficients and associated robust stdreteors (in parentheses) are reported.
9The models do not have constants because thetfiaesformation has removed the intercept term Espgtion 5).
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Figurel. Diversity of FDI Country Origins and Domesgic Firm Productivity:

Domestic Firm Productivity

The Moderating Role of Domestic Firm Size
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Relationship between the Diversity of

Figure2: The Relationship Between the Diversity oFDI Country Origins and
the Productivity of Domestic Firms as a Function offechnology Gap
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APPENDIX. Results of Supplementary Analyses ¢

Variables Model 1 Model 2 Model 3
(National Level)  (Local Level) (Nonlocal
Level)
Controls
Log K 0.381" 0.380" 0.380"
(0.004) (0.004) (0.004)
Log L 0.345" 0.341" 0.341"
(0.004) (0.004) (0.004)
Number of Foreign Firms in the Industry 0.025"
(National) (0.002)
Number of Foreign Firms in the Industry 0.027
(Local) (0.002)
Number of Foreign Firms in the Industry 0.018"
(Nonlocal) (0.002)
Share of Foreign Firms in the Industry -0.088"
(National) (0.022)
Share of Foreign Firms Squared (National) -0.245
(0.096)
Share of Foreign Firms in the Industry -0.084"
(Local) (0.022)
Share of Foreign Firms Squared (Local) -0.104
(0.045)
Share of Foreign Firms in the Industry 0.014
(Nonlocal) (0.029)
Share of Foreign Firms Squared (Nonlocal) -0.213
(0.084)
Region Dummies Included Included Included
Industry Dummies Included Included Included
Year Dummies Included Included Included
Predictors
Diversity of FDI Country Origins (National) 0.043
(0.008)
Diversity of FDI Country Origins (Local) -0.007
(0.004)
Diversity of FDI Country Origins (Nonlocal) 0.022
(0.005)
Diversity of FDI Country Origins (National) 0.035"
* Log K® (0.005)
Diversity of FDI Country Origins (Local) * 0.024”
Log K® (0.003)
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Diversity of FDI Country Origins (Nonlocal)

0.020"

* Log K® (0.004)
Technology Gap (National) -0.178
(0.012)
Technology Gap Squared (National) -0.007
(0.001)
Technology Gap (Local) -0.130
(0.023)
Technology Gap Squared (Local) -3.17E-03
(9.14E-04)
Technology Gap (Nonlocal) -0.105
(0.012)
Technology Gap Squared (Nonlocal) -0.006
(0.001)
Diversity of FDI Country Origin (National) * 0.065
Technology Gap (National) (0.039)
Diversity of FDI Country Origin (Local) * -0.687
Technology Gap (Local) (0.082)
Diversity of FDI Country Origin (Nonlocal) -0.050
* Technology Gap (Nonlocal) (0.048)
Diversity of FDI Country Origins (National) -0.142”
* Technology Gap Squared (National) (0.018)
Diversity of FDI Country Origins (Local) * 0.065
Technology Gap Squared (Local) (0.047)
Diversity of FDI Country Origins (Nonlocal) -0.061"
* Technology Gap Squared (Nonlocal) (0.006)
R-Squared 0.2113" 0.2078" 0.2068"

&N = 277,294 firm-years. This sample is composedanhestic firms whose province has at least one

100% foreign-owned firm in the focal domestic fisnhdustry.
P Significance levels”™ p < 0.001," p < 0.01, p < 0.05 (two-tailed tests).
“Estimated coefficients and associated robust stdretaors (in parentheses) are reported.

4The models do not have constants because thetfixasformation has removed the intercept term.

®For the sake of presentation simplicity, only theefaction of the diversity of FDI country origins

and Log K is reported here. The interaction of dhesrsity of FDI country origins and Log L is also

positive and significant.
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