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ABSTRACT

Corporate strategic decisions regarding the intemal and product market scope of a firm’s
activities are the essence of corporate stratagyhaw these choices in turn affect performance
is the subject of a large body of research in tbkld of international business and strategic
management. When making these strategic decisinasagers are likely to take into account
that these decisions are interrelated since thdyre@gquire allocating a firm’s fixed bundle of
resources. Yet, the international business andeglyditeratures have mostly treated these two
scope decisions as independent strategies, andalsviargely ignored the interrelated nature of
these strategic scope decisions vis-a-vis theieebggl impact on performance. As a result, little
is known about the nature of the relationship betwhese strategic choices - whether they are
substitute or complementary strategies - or how jbiatly impact firm performance. To address
this important gap in our understanding of corpmigttategy, this paper examines the joint and
simultaneous nature of the relationships among eth&sategic scope decisions and firm
performance in a unified framework. Our analysiveg to integrate prior international business
and strategy research, and our model and empme#hods address a number of shortcomings
of prior empirical studies. Our results indicatattthe relationship between a firm’s international
and product market strategies and its performamo®mlinear, with performance first rising but
then falling as the firm’s international or produdiversification rises, implying that the
performance impact of these strategies is path rabpe. Our results also provide the first
evidence that, within the firm, international armgtuct diversification are substitute strategies

for performance.
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INTRODUCTION

A central focus of corporate strategy researcloigdin a better understanding of the
relationship between a firm’s strategic choices asdinancial performance. A core aspect of
corporate strategy is a firm’s choice of the scopés activities in terms of their geographic or
international reach (international diversificatiar)d the industries or product markets in which
to participate (product diversification). How thed®oices in turn affect performance has been
the subject of a large body of research in thel$ief strategic management and international
business (see Hoskisson and Hitt, 1990; RamanujdrvVaradarjan, 1989 for reviews and Lu
and Beamish, 2004).

However, most prior empirical research on thiseskas examined only the relationship
between one of these strategic choices and firfopeance, and has either omitted the other
dimension of choice from the analysis or simplyluded it as a control variable in the single
strategic choice-performance relationship examiseath an approach effectively treats a firm’'s
choices of its international and product diversifion as independent strategies. Yet, these two
scope decisions are likely to be interdependertesboth will require investment commitments
and the leveraging of the firm’s fixed bundle ofwarces (Penrose, 1959; Teece, 1982; Thomas,
2004). Moreover, managerial choices regarding tlmen’'s international and product
diversification are likely to be made concurrendnd with recognition of their potential
performance implications. This means that a firptisices regarding these strategic dimensions
are endogenous with respect to its performances fut raises questions about the statistical
reliability of the results of most prior empiricaludies since endogeneity (and attendant bias)
arising from simultaneity of the decision process lbeen almost universally ignored when
deriving estimates of the strategy-performanceicaiahips.

In addition to questions regarding statisticalaielity, the treatment of international and
product diversification as independent strategigggests the results of most prior empirical
studies do not take into consideration how thegedtrategies simultaneously interact to impact

firm performance or the nature of their interdepemy.



Specifically, does the firm regard these strategisssubstitutes with respect to firm
performance due to inherent tradeoffs or, as scame Buggested, are they complementary with
respect to firm performance in that experience g@im managing a more diversified firm on
one dimension (e.g., industry scope) can raisebtrefit of, or lower the cost of managing,
higher diversity on the other dimension (e.g., gapbic scope) (Delios and Beamish, 1999).

Our paper addresses these gaps in the literatuesdoyining the joint and simultaneous
nature of the relationships between internationadification, product diversification and firm
performance. In doing so, the paper makes threern@ntributions. First, our model and
analysis serves to integrate the disparate straaeglyinternational business research streams
that, partly for historical reasons, have not exadi simultaneously the impact of strategic
scope decisions on firm performance within a udifiamework.

Second, by examining the joint and simultaneousireabf the relationships between
international and product diversification we ardeato identify directly the nature of their
interdependency. Most prior empirical research has directly examined the relationship
between international and product diversificatitmit has instead inferred their relationship
based on examining their linkage to firm performgnoften using an interaction variable
between international and product diversificatiorthe performance relationship. We argue that
this approach cannot identify the nature of theedtirelationship between international and
product diversification.

Finally, our model and estimation methods direatigress the issue that, by ignoring the
endogeneity of strategic choices with respect nm fperformance, past empirical findings are
subject to a “simultaneity bias” (e.g. Greene, 20@8d hence unreliable. Moreover, our
empirical investigation uses longitudinal (paneftadon U.S. firms from 1986 to 1999. This
allows us to not only capture the dynamic evolut@ncorporate strategic choices and firm
performance over time, it also permits the usestifreation methods that obviate another source
of bias that has potentially afflicted the resaitsnost prior empirical studies: the failure toeak
account of heterogeneity across firms that arisa®s differences in (unmeasured) firm specific
characteristics or capabilities. That many prioparoal studies fail to address the issue of firm
heterogeneity is due largely to their use of csmsion data for a single year, an approach
increasingly questioned in the empirical stratatgrature (Bergh, 1995; Bowen and Wiersema,
1999).



Overall, our study is the first empirical analygissystematically capture the interrelated
and simultaneous nature of a firm’s internatiomad @roduct diversification strategies and their
joint impact on firm performance. Moreover, by gsinmore comprehensive models of
international and product diversification we ardealfor the first time, to examine the direct
relationship between these two strategies at anbes variation in firm performance have been
controlled. In these respects, our research desgjimation methodology, and analysis of results
constitute important methodological contributioabth the empirical strategy and international

business streams of research.

THEORY AND HYPOTHESES

Corporate strategic choices regarding the firmtermmational and product-market scope
are central elements of corporate strategy, and these choices in turn affect performance is
the subject of a large body of research in thermatgonal business and strategic management
fields. Manager’s decisions regarding the stratsgmpe or boundary of the firm in terms of its
geographic reach or product market participatian likely to be considered concurrently since
choice regarding these two strategies will invahecating the firm’s fixed resources toward
new domains. Yet, prior research has largely tce#tiese strategic choices as independent and
has lead to two separate research streams: oneirgxgnihe impact of international
diversification on performance and the other examgirthe impact of product diversification on
performance. The historical development of the mhusiness firm led strategy researchers to
focus on the performance implications of produekedsification strategies with little regard to
the international scope of the firm. While we dot nwovide a review of the product
diversification literature since this has been pted elsewhere (Hoskisson and Hitt, 1990;
Ramanujan and Varadarjan, 1989), this work hasnoylarge ignored the international scope of
the firm and thus omitted consideration of indireffects associated with this dimension of
corporate strategy. In contrast, international hess researchers have often taken into account
that firms may pursue both international and proddiwersification when examining the
relationship between international diversificatemd firm performance (Tallman and Li, 1996),
either by including product diversification as anttol or by including an interaction term

between these two forms of diversification in tleefprmance relationship.



Our review of international diversification—perfaante studies conducted over the past
17 years (Table 1) indicates that most studies Hawad no significant interaction between
international diversification and product divers#fiion in terms of their impact on firm

performance, and have thus concluded that thestegit choices are independent.

Insert Table 1 About Here

Hamilton and Nickerson (2003) recently admonishedtegy research for failing to
recognize when firms make strategic choices thesider the potential impact of their choices
on their performance, and that this simultaneitytted decision process means that strategic
choices are endogenous with respect to performadndais regard, prior empirical studies that
focused only on the relationship between intermaiaiversification and firm performance, or
only on the relationship between product diveraiien and firm performance, have without
exception failed to capture or control for the diaoeity among international diversification,
product diversification and firm performance. Inngeal, the endogeneity arising from
simultaneity, if not taken into account when estinga a strategic choice-performance
relationship, will result in biased estimates. @iuhis, the plethora of mixed empirical results
generated by prior studies is not surprising sipger research has universally ignored the
simultaneity between strategic choices and firnfigserance in their analyses. Hence, despite the
wealth of empirical research to date, understandiogv firms’ strategic choices impact
performance remains one of the major, unresolvedareh questions in both the strategy and
international business fields (Rumelt, Schended, Beece, 1994; Peng, 2004).

Both the international business and strategy liiees have also given little attention to
understanding the direct relationship between iatgonal and product diversification strategy.
Most prior studies have instead only inferred thlationship between international and product
diversification by examining their linkage to firperformance, usually by incorporating an
interaction effect in the performance equation. ldeevr, this approach is fundamentally flawed
since it fails to control for variation in firm germance when attempting to detect whether or
not the firm considers international and produgtdiification to be complementary or substitute

strategies.



To empirically detect the direct relationship betwehese two strategic dimensions one
must control for variation in firm performance (j.bold performance constant) in order to assess
how the firm trades-off these two strategic dimensiwith respect to its performance.

The above indicates that an integrated understgrafithe impact of the firm’s strategic
choices on its performance is still lacking du¢he failure to acknowledge the interdependence
between these strategic choices. We suggest fivat’a choices regarding its international and
product diversification strategies are not indegenidand hence that there are both direct and
indirect effects of product and international daication on firm performance as depicted in

the model in Figure 1.

Insert Figure 1 About Here

To full assess the impact of the firm’s stratedioices on its performance requires that
one examine not only the direct relationships betwmternational and product diversification
and firm performance, but also the indirect relaiups through which the choices of
international and product diversification will, vilaeir direct relationships with one another, also
impact firm performance as depicted in Figure 1this model, firm specific factors, industry
specific factors, and business environment faatimectly influence both a firm’'s performance
and its international and product diversificatidrategy. In turn, these choices directly influence,
and are themselves influenced by, performanceddtitian, a firm’s international and product
diversification strategies directly influence eaother, and hence also indirectly affect its
performance.

The following sections specify the theoretical msiions behind Figure 1. In addition,
we also theorize that resource constraints witha firm imply that international and product

diversification are likely to represent substitsteategies.

International Diversification and Firm Performance

The relationship between a firm’s international edsification strategy and its
performance is one of the most examined empirinbfes in international business. As more
firms expand beyond their domestic market, resemscare increasingly interested in whether or
not international diversification pays off.



Theoretically, researchers have postulated thatsfigain benefits from international
diversification by realizing economies of scale doespreading fixed costs of production,
marketing, and R&D over a larger global market (€3v1971; Hymer, 1976; Kobrin, 1991), as
well as by exploiting and leveraging firm-specifitangible assets into international markets
(Buckley, 1988; Barlett and Ghoshal, 1989; Cav8311 Hymer, 1976; Teece, 1982). Resource
based theory would argue that leveraging excessdpecific resources into new markets creates
economies of scope advantages (Penrose, 1959;, &8,

Researchers have also postulated that firms can gaploration benefits from
geographic diversification (Buckley and Casson,G)9hternational expansion can enhance the
firm’s knowledge base and capabilities throughekperiential learning it gets from operating in
foreign markets (Barkema & Vermeulen, 2001; ZaHraland, and Hitt, 2000). Industrial
organization arguments have also been used to laptestthat firms can gain greater market
power over suppliers, distributors and customergxpanding overseas (Kogut, 1985). Finally,
some researchers have suggested that firms carsifiiviesks by operating across international
markets (Kim, 1993). The benefits from the exphiita of economies of scale and scope,
organizational learning through exploration, andager market power implies that firms with
greater international diversification should expeoe higher financial performance.

Researchers have also proposed that there are aestxiated with international
diversification. As firms operate in more diversariket environments, they face a greater need
to integrate their activities and as a result ent&uan escalation in the cost of coordinatingrthei
activities (Lawrence and Lorsch, 1967; March anth@i, 1957). With greater international
diversification, diseconomies can set in due toakdmg costs of coordination and from the
greater information processing demands on managetsadministrative systems (Gomes and
Ramaswamy, 1999; Hitt, Hoskisson, and Kim, 1997linfan & Li, 1996). With continued
international diversification, the complexities afanaging information and communication
among widespread units imply that extensive intional diversification is likely to result in net
costs (Gomes and Ramaswamy, 1999).

Transaction cost theory can shed light on the asirgy costs of governance as firms
expand overseas. When firms expand overseas tleelkaly to face increasing uncertainty in

their geographic markets.



Increases in environmental uncertainty make integraand coordination more difficult
and result in increases in governance costs wigidhae the benefits of internalization (Hill and
Hoskisson, 1987; Jones and Hill, 1988). The chglsnof a new environment include costs
associated with the liability of newness (Hymer7@p

The costs associated with the liability of newnasd with foreignness should decrease
with greater international diversification (Lu aBéamish, 2004), while the governance costs of
managing increasing complexity and uncertainty khaocrease with greater international
diversification.

As shown in Table 1, the findings from studies thave empirically examined the
relationship between international diversificatenmd firm performance are mixed. Initial studies
generally found evidence of a positive relationgidprgsten, Horst, and Moran, 1978; Buhner,
1987; Franko, 1987; Grant, 1987; Grant, Jammind, @romas, 1988) and some recent studies
have reinforced this finding. In their study of dapse manufacturing firms, Delios and Beamish
(1999) found that firms with a higher number ofefign direct investments in a greater number
of countries experienced higher firm performancee@en and Beamish (2003) found that firms
with greater asset dispersion and country environnaiversity experienced higher firm
performance. Hsu and Boggs (2003) tested for bolimemr and non-linear relationship and
found that international diversification, as measuby percentage of foreign sales, has a
positive relationship with firm performance. Simija Kotabe, Srinivasan, and Aulakh (2002)
found a positive relationship between a firm’s intdional strategy as measured by its foreign
income to total income and firm performance, altitothe results may be due to the high degree
of correlation that is likely to exist between teéwo measures.

However, other recent studies have found that greaternational diversification is
either negative related, or not significantly rethtto firm performance. In their longitudinal
examination of Japanese firms, Geringer, Tallmand @Isen (2000) found that international
diversification is negatively related to firm pemfimance, contrary to what they had hypothesized.
Similarly, Doukas and Lang (2003) found that foreidirect investment announcements, in
general, generated negative stock market retumsdtlition, Denis, Denis, and Yost (2002)
found that global diversification led to a reduatio the market value of the firm while Doukas

and Kan (2006) found that multinational firms outpemed firms that were purely domestic.
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Other studies have found that a positive corralabetween geographic diversification
and performance reverses itself only in firm witktemsive internationalization (Geringer,
Beamish, and daCosta, 1989; Hitt, et al., 199'Malfj, Tallman and Li (1996) found that the
extent of a firm’s foreign sales was not signifidamelated to firm performance.

In response to these mixed empirical findingsenéaesearch has also postulated and
found that the relationship is likely to be nonelam, implying that the costs and benefits of
international expansion are not constant but imsteay with the extent of a firm’s international
diversification (Capar and Kotabe, 2003; Gomes Ranaswamy, 1999; Lu and Beamish,
2004). In their sample of service firms, Capar &uwdabe (2003) found that the relationship
between international diversification and firm penhance is U-shaped, with international
diversification having a positive impact on firmrfmmance in firms with very extensive
international diversificationln contrast, Gomes and Ramaswamy (1999) found \arted U-
shaped relationship while Lu and Beamish (2004jypated and found an S-shaped relationship.
Specifically, Gomes and Ramaswamy (1999) found geaformance rises with international
diversification up to a point, beyond which perfamee falls as greater international
diversification creates organizational costs thateed the additional benefits of diversification.
Lu and Beamish (2004) postulated that in the estdges of a firm’s internationalization that the
costs associated with the liability of newness waultweigh the benefits of internationalization
resulting in negative firm performance. Howeverilasfirm expands its international presence it
is likely to benefit from exploitation of economietscale and scope so that further international
diversification will have a positive effect on firpperformance. Finally, further international
expansion will eventually entail diseconomies oflecand higher organizational costs of
managing complexity which would reduce firm perfamoe. This S-shaped relationship can be
considered an extension of the inverted U-shapetioeship found by Gomes and Ramaswamy
(1999).

In summary, prior empirical investigations of thelationship between international
diversification and firm performance have found etxesults, with evidence to suggest that the
relationship is nonlinear. The resource-based thexs well as the leveraging of economies of
scale and exploration benefits from organizatidearning, would indicate that firms should
benefit from expansion overseas. As firms becomeenmternational, the efficiencies gained
from scale and scope advantages should enablertpghfermance.

11



However, with more extensive international divecsifion the complexity and
coordination costs of managing a more internatigndiverse firm are likely to outweigh the
benefits of international diversification resultimglower performance. We therefore expect the
relationship between a firm’s international divécsition and firm performance to be nonlinear,

starting out positive but becoming negative withrenextensive international diversification.

Hypothesis l1la: The relationship between internatiodiversification and firm
performance will be nonlinear, with the relatioslehanging from positive to negative

as the firm’s international diversification increas

Transaction costs theory would suggest that tha’'dirproduct diversification would
moderate the relationship between internationa¢rdification and firm performance. Greater
diversification (product or geographic) imposesiaddal costs of coordination and control over
a firm’s activities such that “the firm is constintrading off the economic benefits associated
with a corporate strategy against the bureauccasts of implementing that strategy” (Jones and
Hill, 1988: p.165). Given that expansion by a firmo new product and/or geographic markets
will require greater coordination and control by magement over the activities of the firm
(Penrose, 1959) it follows that firms with alreadlyersified product market portfolio will incur
additional costs when seeking to diversify inteioally. Indirectly, the organizational costs of
greater complexity as the firm pursues both produad geographic expansion implies that
greater product diversification would decrease ghsitive performance effect of international
diversification. Indeed, prior empirical researchdicates that pursuing both types of
diversification leads to sub par performance (Bebod Beamish, 1999; Geringer, et al., 1989;
Kim, Hwang, and Burgers, 1989; Tallman and Li, 199%e therefore expect that the more
product diversified is the firm, the smaller wik leffect of higher international diversification on

firm performance.

Hypothesis 1b: A firm’s product diversification Wihoderate the relationship between
international diversification and firm performanc&he greater the firm's product
diversification, the smaller will be the magnitude the relationship between

international diversification and firm performance.
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Product Diversification and Firm Performance

The linkage between firm diversification and pemfi@ance is perhaps the single most
studied relationship is the empirical strategyréitare. Initial studies of this relationship were
confounded due largely to alternative operatiomailims of the key constructs of diversification
and firm performance, and not controlling for intysmembership (see Hoskisson and Hitt,
1990; Ramanujam and Varadarajan, 1989 for revieWk)re recent studies have shown
consistent evidence that capital markets valuesfimith corporate strategies involving greater
focus more highly than firms with more diversifigabrtfolios (Lang and Stulz, 1994;
Montgomery and Wernerfelt, 1988; Villalonga, 200Aditionally, firms that have undergone
corporate refocusing have improved their finanpatformance and market value (Berger and
Ofek, 1995; Bhagat, Shleifer, and Vishny, 1990; Gwent and Jarrell, 1995; John, Lang, and
Netter, 1992; Markides, 1992). The distinction betw related and unrelated diversification has
also been examined extensively and measures ofedeless have been a key source of
discrepancies. When a resource-based approachtivasduto model and test the relationship it
was found that firms with more highly interrelatgadrtfolios of businesses outperformed firms
with lower relatedness (Robins and Wiersema, 199%)s finding is consistent with the
premium (discount) that Villalonga (2004) found her market value analysis of firms that
pursued related (unrelated) diversification.

Resource-based theory provides a basis for whyna would diversify into related
activities. By leveraging excess resources and gera capabilities into new product markets
the firm can achieve economies of scope (Pete@31Teece, 1982) which results in higher
performance. However, portfolio diversification iaut the benefit of shared underlying assets
or resources would not provide this type of advgatdPortfolio diversification leads to greater
diversity with respect to the industry environmemtswhich the firm participates, leading to
higher costs of coordination (Lawrence and Lordd&67) and higher internal governance costs
than if these businesses operated independentlyheianarket. Thus, as a firm increases its
portfolio diversity, the monitoring and governaremsts of managing its portfolio of businesses
will adversely impact firm performance (Jones arildi H988).

13



In summary, transaction cost economics, with itsothtical distinction between the
governance costs of internal hierarchies (e.g. rihdti-business firm) versus the market,
indicates that as firms become more diversifiedy thiace increasing internal costs of
coordination and monitoring. Resource-based theaptanations for the existence of a multi-
business firm are premised on shared underlyingte®s resources and suggest that such shared
assets or resources are more likely to exist mdiwith more related business units. Thus highly
diversified firms are not likely to benefit from afed underlying resources, yet they face
increased internal costs of governance. Empiricalemce examining the nature of the
relationship has indeed found evidence of a noatimelationship. Palich, Cardinal, and Miller
(2000), in their meta-analysis of the empirical dg#8 on product diversification and
performance, found that firms with moderate prodiigersification strategies had the highest
performance, while extensive diversification wasoasated with lower firm performance. As a
result, we propose that the relationship betweenymt diversification and firm performance
will be nonlinear, starting out positive, but bednginegative as the firm becomes more product
diversified.

Hypothesis 2a: The relationship between producerdification and firm performance
will be nonlinear, with the relationship changingrh positive to negative as the firm’s

product diversification increases.

Symmetric to our expectation that the firm’s praddwversification will moderate the
relationship between international diversificatiamd firm performance, the existence of
transaction costs associated with higher levelsoaiplexity and coordination that result when a
firm is excessively diversified on both the prodacid geographic dimensions suggest that we
should also expect a moderating effect of inteamati diversification on the relationship

between product diversification and firm performanc

Hypothesis 2b: A firm’s international diversificati will moderate the relationship
between product diversification and firm performancThe greater the firm’'s
international diversification, the smaller will be magnitude of the relationship

between product diversification and firm performanc
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International Diversification and Product Diversifi cation

Both the resource-based view (RBV) and transactiost economics (TCE) theories
suggest that there will be trade-offs in the pursdiiinternational and product diversification,
and as a result these decisions are likely to tezdapendent. Resource-based theory posits that
the basis and motive for corporate strategic expansga product diversification or international
diversification provides the opportunity to leveeathe firm’'s excess resources into new markets
(Penrose, 1959; Peteraf, 1993; Teece, 1982; Weilhef984). However, the amount of
resources available to a firm is limited and, esdlycin the case of managerial attention, cannot
be readily incremented. For example, researchere faund that, with regard to investment
decisions, there are tradeoffs in that firms arelinotless in terms of their ability to pursue new
investment opportunities (Thomas, 2004). Similarggearchers have postulated that the firm’'s
proprietary assets are in fixed supply and thatesiboth geographic and product market
expansion will require leveraging these assets imdw markets these choices are likely to
represent a trade-off to the firm (Davies, et dD01; Delios and Beamish, 1999). In their
examination of foreign direct investment, produeedsification and firm performance, Doukas
and Lang (2003) found that firms that pursued fpraiirect investment unrelated to their core
business suffered losses, while firms with focusd€al benefited. Limits on a firm's key
resources suggest that a decision by the firm fmamct its business portfolio places a real
constraint on its ability to also expand geograglhycand vice-versa.

Transaction cost economics (Coase, 1938; William$685) posits that an expansion of
corporate scope will involve a comparison of thiatree costs of negotiating, monitoring, and
enforcing contracts associated with carrying oettilansactions internally (hierarchical) versus
externally (via a market). As result, increasedegaoance costs of pursuing both international
and product diversification will make these deaisionterdependent and likely reduce overall
firm performance.

Studies that empirically examine the direct reladinip between international and product
diversification are scant. Most researchers haseead inferred the relationship between these

two strategic choices indirectly through their tielaship to firm performance.
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For instance, by observing how higher product difieation impacts the relationship
between international diversification and firm penhance some researchers have proposed that
they serve as complements (Geringer, et al., 1989etios and Beamish, 1999), while others
have concluded they represent tradeoffs (Doukad.and, 2003; Davies, et al., 2001; Denis, et
al., 2002). However, the comparisons and analyseslucted in all these studies cannot
empirically detect the direct relationship betweésernational and product diversification since
they fail to control for variation in firm performae. In particular, an analysis of the moderating
effect of product diversification on the relatioisbetween international diversification and firm
performance cannot detect the direct relationslapween these two diversification strategies
since this analysis does not control, by definitimn variation in firm performance.

Both resource based theory and transaction cosrythenply that a firm’s decisions
regarding its international and product diverstiica strategies are interdependent, and that the
direct relationship between these two strategicedisions will involve a tradeoff. We therefore
expect that the direct relationship between a irproduct and international diversification will

be negative.

Hypothesis 3: A firm’s international and productvelisification will be negatively
related.
METHODS

Model Specification

The focus of this study is to examine the effect infernational and product
diversification on firm performance, recognizingtla firm’s choices regarding its international
diversification and product diversification are nabade independently, but rather
simultaneously. In addition, when deciding whichmimnation of international diversification
and product diversification to choose, the firm wianeously takes into account the expected

impact of its choices on its future performance.

! Formally, international diversification, product diversifiion and firm performance are all variablist is, they
are interrelated and jointly determined. Since there are thrizdbles; the direct relationship between any two of
them can only be detected if one controls for variation én, fholds constant) the third variable (e.g. firm
performance).

16



As Hamilton and Nickerson note, this simultaneityadirm’s decision process precludes
the use of standard OLS estimation of a relatignbleitween firm performance and its strategic
choice(s) since it implies that the strategic cbsiare endogenous with respect to performance.
The statistical issue created by this endogengitiyat any strategic choice variable included in a
model of firm performance will be correlated withet model's error term (Hamilton and
Nickerson, 2003)

A common solution for endogeneiipduced by simultaneity is to specify a set of
relationships, commonly called a simultaneous egnatmodel(Greene, 2003), that explicitly
describe the underlying determinants of all rel¢\ardogenous variables. In this study there are
three endogenous variables (firm performance, finternational diversification and firm
product diversification) and we accordingly specfymodel that comprises a system of three
equations to capture the interrelationships amdmgsed three endogenous variables. The

specification of each equation in our model isdloWws:

(1)  Firm Performance =+ aj(International Diversification)
+ az(International Diversification?}+ az(Product Diversification)
+ a4 (Product Diversificatiorf)
+ as(International Diversification x Product Diversiditon)
+ ag(Lagged Firm Sizel a,(Industry Concentration)

+ ag(Industry Economies of Scale)xty(Industry R&D Intensity} €;

(2) Firm International Diversification 3o+ &; (Product Diversification)
+ &,(Firm Performance) ds(Lagged Firm Size} d4(Lagged Firm R&D Intensity)
+ &s(Lagged Industry Foreign Competitior) dg(Industry Capital Intensity)
+ d7(Lagged World Industry Export Intensity)ds(Lagged Intra-Industry Trade)
+ &g(World Industry Growth) #,¢(World Industry Trade Barriers) €

17



3 Firm Product Diversification 8o+ 31 (International Diversification)
+ B2(Firm Performance} Bs(Lagged Firm Size} Bs(Lagged Firm R&D Intensity)
+ Bs(Lagged Core Business Performancg)sftagged Industry Foreign Competition)
+ B7(Industry Growth) +Bg(Industry ROA) + Bo(Industry Economies of Scale) &

Each equation contains at least one endogenoushégiu-side variable as well as firm
and industry level variables suggested by prioreassh’ Many of the exogenous (non-
endogenous) right-hand-side variables are laggedparticular, all exogenous firm level
variables are lagged to obviate concern that thiasables may also be endogenous with respect
to a firm’s strategic choices. We now sequentidlcuss the specification of each equation and

hence the variables included in each equation.

Equation 1: Firm Performance.

This equation specifies the dependence of firmgoerance on a firm’s international
diversification and product diversification. To tage the hypothesized nonlinear relationship
between each variable and firm performance, tharggaf each variable is also included. The
interaction between international diversificatiomda product diversification captures the
moderating effect that one of these variables othesized to have on the relationship between
the other variable and performance. As controls, gfuation includes one firm level variable
(lagged firm size) thought to positively influenaefirm’s performance (Bettis, 1981; Grant, et
al., 1998) and three core industry variables (cotraéion, economies of scale, and R&D
intensity) that capture the presence of econonfissale and scope at the industry level (Grant,
1991; Montgomery, 1985; Porter, 1980) and that l&kely to be positively related to firm

performance.

2 As is discussed more fully later in the text, each equirtipficitly also contains a set of dummy variables, one for
each firm, to account for unmeasured firm specific characteristics
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Equation 2: Firm International Diversification.

This equation specifies the dependence of a finmtsrnational diversification on its
product diversification and performance. The egqumatilso includes two firm level variables
(firm size and firm R&D intensity) thought to pasély influence firm international
diversification (Bergsten, et al., 1978; BuckleydPearce, 1981), and six core industry variables
(foreign competition, capital intensity, world expmtensity, intra-industry trade, world growth,
and world trade barriers) to control for the preseaf foreign competition and the extent of an
industry’s international trade linkages that akelly to be positively related to firm international
diversification (Buckley and Ghauri, 2004; Cave871;, 1996; Hymer, 1960; 1976; Kogut,
1983; Lall, 1980; Lu and Beamish, 2004; Makhijaalket 1997; Morrison and Roth, 1992; Pugel,
1978; 1981).

Equation 3: Firm Product Diversification.

This equation specifies the dependence of a firpieduct diversification on
international diversification and performance. Tdguation includes three firm level variables
(firm size, firm R&D intensity and core businessfpemance) expected to be positively related
to firm product diversification (Grant, et al., )8

Three core industry variables (foreign competitionarket growth, and ROA) are
included to control for the presence of foreign petition in the core industry that is likely to be
negatively related to firm product diversificatigBowen and Wiersema, 2005) as well as for
differences in core industry characteristics liketybe negatively related to the firm product
diversification (Christensen and Montgomery, 19Bill and Hansen, 1991). Finally, industry
economies of scale captures scale economies irugtiod as well as the presence of potential
exit barriers created by substantial resource camenits that may not be fully recoverable

(Porter, 1980); this variable is likely to be pogty related to firm product diversification.
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Data and Estimation

Our model is estimated using a panel data set 8f fikrms covering the period 1986-
19992 Our focus on U.S. firms reflects constraints onrsimg data on line of business and
foreign sales for non-U.S. firms. We were prevertedn extending the sample beyond 1999
due to limitations in sourcing data for world inthysexport intensity and world industry trade
barriers. However, we believe that the time frarheuw analysis has particular relevance since it
covers a period of rapid globalization and inteoralization; U.S. firms in particular faced
dramatic increases in foreign competition and heigeéd international competition from industry
globalization during the sample period (Sachs arainat, 1995f. The dataset comprises 7,172
observations and includes both single and multifass firms as well as domestic only and
internationally diversified firms; excluded are gl business firms that only sell in the domestic
market?

The coefficients in each equation of our model estmated simultaneously and jointly
using the three-stage least squares (3SLS) me@Gad e, 2003).

This method uses instrumental variables to produmesistent estimates, and it uses
generalized least squares to account for correlatiche disturbance terms across equations to
produce more efficient estimatt&ecause Equation 1 contains non-linear functidrthe two
endogenous variables International Diversificatiand Product Diversification, our
implementation of 3SLS uses as instrumental vagglmiot only the levels of all exogenous
variables, but also the squares and cross-prodidisese variables (Kelejian, 1971; Greene,
2003, p. 403).

® This time frame relates to the values of the endogenouscmthgged exogenous variables; values of the lagged
exogenous variables cover the period 1985-1998.

* For example, the OECD’s index of “exposure to internationaipetition” rose almost 78% between 1985 and
1999 (rising from 18.9% in 1985 to 33.6% in 199Similarly, imports as a share of total U.S. purchases of
manufactured goods rose 70% over the same time period 12@8%0 in 1985 to 21% in 1999% ) (OECD, 2002a,
2002b and 2003).

® Our dataset contains varying numbers of firms in each sayeptr. This presents no special issues regarding
estimation and inference (Wooldridge, 2002).

® An instrumental variable, or instrument, is a variable ithhtghly correlated with a model variable but
uncorrelated with the model’s error term. In the simultaneoustions framework the set of instrumental variables
comprises all the exogenous variables in a model.
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We also use as instrumental variables the laggkeesaf International Diversification
and Product Diversification since our measuregstiese variables are indicator variables for the
underlying and unobserved constructs of, respdgtiveternational and product diversification
(Greene, 2003).

Preliminary analysis of our model equations indidathe presence of significant cross-
sectional firm heterogeneity (firm specific effectSuch heterogeneity reflects differences across
firms with respect to attributes that are eithet m@asurable (e.g., managerial effort) or not
included in our model's equations. Correlation legw these omitted firm specific
characteristics and any of the variables in an #guds another source of endogeneity. In
estimating our model we control for firm heteroggnaising the common “fixed effects”
specification that effectively includes in each &ipn a set of firm specific dummy variables
(Greene, 2003).

Measures and Data Sources

The following discusses the definitions and sourckslata for the three endogenous
variables in our model: firm performance, interoasll diversification and product
diversification. Appendix A provides definitions darsources of data for all the exogenous
variables in our model.

Firm Performance. As is evident from our review of prior studies iable 1, most prior
studies relied on accounting measures of firm perémce. However, accounting measures such
as ROA or ROS are problematic since they are sulgeenanipulation in the short-run by
managers (Lang and Stulz, 1994). Nonetheless, vigeubne accounting measure of firm
performance, ROA, but also two market based mesasti@in’s q and Total Stock Return, to
account for long-term performance effects as wslle&pectations about future performance.
ROA is a widely employed measure of performancea{&and Hitt, 1988). Tobin’s q is defined
as the ratio of the total market value of the f{imoth equity and liabilities) to the replacement

cost of the firm’s total assets.

" For ease of computation, we do not include firm specifiardy variables in each equation but instead eliminate
the unobserved firm specific effects from our equationggusbia equivalent “fixed effect transformation” of the
data prior to estimation (Wooldridge, 2002 p. 267).cBystruction, this transformation removes the constant t
from each equation. The estimation results obtained usetradimsformation are identical to those obtained if
instead a dummy variable for each firm were explicitly incluidegiach equation (Greene, 2003).
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We measure Tobin’s q as the ratio of the total mavialue of a firm’s (common) equity
plus the book value of total liabilities to the koalue of a firm’s total assels.

Firm International Diversification. We capture both the level and scope of a firm’s
international diversification through, respectivetwo measures: the Foreign Sales Ratio and
Geographic Entropy. The Foreign Sales Ratio (F8&)ned as a firm’s foreign sales divided by
its total sales, captures the level of a firm'smational diversification. The FSR is regarded as
the most valid and reliable measure of the impagaof foreign activity to a firm, and as a result
is also the most commonly used measure (Geringat,, €989; Denis, et al., 2002). Annual data
on firms’ foreign sales were taken from COMPUSTA§®ographic segment database. In this
database, export sales by a U.S. based firm areamsistently reported separately from sales
made by the firm’s foreign-based subsidiaries. leerthe Foreign Sales Ratio includes both
types of foreign sales activity.

The scope or breadth of a firm’s international dsfecation distribution is another
important dimension of a firm’s international dig#éication strategy. Following Hitt, et al.
(1997), the scope of a firm’s international divBesition is captured using an entropy measure of

the distribution of a firm’s foreign sales acrose tegions in which it participates:

4
Geographic Entropy E PIn(l/R).

i=1

In this formula, Pis the share of a firm's total sales in regiosince COMPUSTAT
limits the number of geographic regions a firm caport we, like Hitt, et al. (1997), were only
able to identify four comparable geographic regiddemestic (U.S.), Asia and Pacific, Europe

and a residual “Other” region.

8 In COMPUSTAT this is constructed as (DATA 24*DATA 25DATA181)/(DATAB). A firm’s total stock return
measures the one-year total return to shareholders incldilidgnds. In COMPUSTAT this measure is constructed
as the end of fiscal year closing stock price plus dividgedshare divided by the prior year’s closing stock price
((DATAL199[t] + DATA26[t])/DATA 199][t-1]).
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Firm Product Diversification. Firm product diversification is measured using
Jacquemin and Berry’'s (1979) entropy measure oérdification that captures the extent of
diversity across a firm’s activities. Annual data fom sales in each of 10 possible 4-digit SIC

business segments were taken from the COMPUSTA® dirBusiness database.

RESULTS

Table 2 presents variable means, standard devéateord correlations for all variables
based on the sample of 7,712 observations. TabpFe8ents 3SLS estimates of the Firm
Performance equation. Tables 4 and 5 present 3StuSates of the International Diversification
and Product Diversification equations. Model fir@ss the alternative specifications of firm
performance, firm international diversification,dafirm product diversification is good, with

significant Chi-square values (p < 0.001) and Rasesi values ranging from 0.444 to 0.947.

Insert Table 2, 3, 4 & 5 About Here

Figures 2a and 2b illustrate the estimated relalign between international
diversification and firm performance as well as tmederating effect of a firm’'s product
diversification on this relationship. Figures 3adaBb illustrate the estimated relationship
between product diversification and firm performares well as the moderating effect of a

firm’s international diversification on this relatiship.

Insert Figure 2a and 2b About Here

° In 3SLS estimation, equation (model) significance is heigd by the significance of its Chi-square statistic
testing the joint significant of the included variablesdlogous to the overall F-test in OLS) since the R-square
derived from an equation estimated using 3SLS is notdenliby zero and one (Greene, 2003).
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Table 3 reports 3SLS estimates of Equation 1 — Farformance. The first two columns
present results for firm performance measured byAR@ith international diversification
measured by the Foreign Sales Ratio and Geogr&pitiopy in columns 1 and 2, respectivély.
Columns 3 and 4 in Table 3 report the 3SLS estim#fbe firm performance measured by
Tobin’s g with international diversification measdrby the Foreign Sales Ratio and Geographic
Entropy in columns 3 and 4, respectively. Lastlylumins 5 and 6 in Table 3 report the 3SLS
estimates for firm performance measured by Tow@tSReturn with international diversification
measured by the Foreign Sales Ratio and Geogré&pitiopy in columns 5 and 6, respectively.

In Table 3, international diversification measul®dboth the Foreign Sales Ratio and
Geographic Entropy is significant and negativelJated to firm ROA, but significant and
positively related to both Tobin’s q and Total $toReturn. The square of international
diversification measured by the Foreign Sales Ratgignificantly negatively related to all three
measures of firm performance. The square of intemmal diversification measured by
Geographic Entropy is significantly negatively tethto firm performance measured by Tobin’s
g and Total Stock Return. These results supportoHgsis 1a, that the relationship between
international diversification and firm performaneell be nonlinear and change from being
positive to negative as a firm’s international dsiBcation increases when firm performance is
measured by Tobin’s q or the total stock returnthe case of ROA, the relationship is instead
linear and negative.

Figures 2a and 2b depict graphically our findings the hypothesized nonlinear
relationship between international diversificatiamd firm performance when firm performance
is measured by firm ROA and Total Stock Rettlrin Figure 2a, the relationship between
international diversification and firm performanoeasured as ROA is negative (and significant)

over the entire range of sample values of inteonali diversification (the Foreign Sales Ratio).

19We also utilized the Herfindahl index as an alternative measymeduct diversification in all of our analyses.

The results were qualitatively the same as those reported legehes Entropy measure.

M These figures are constructed using the coefficient estrf@t&quation 1 and the sample mean value of all other
equation variables. Graphs of the international diversifingterformance relationship are not shown for firm
performance measured by Tobin’s g or international diversicaheasured by Geographic Entropy since they are
essentially the same as those presented here for performanceetidgstiotal Stock Return.
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In Figure 2b, the relationship between internatiahzersification and firm performance
measured by Total Stock Return is positive (andiBa@ant) at low values of international
diversification but negative (and significant) agtnvalues of international diversification. This
relationship is positive and significant at the plermean value of international diversification
(24.5%), indicating that for the average firm im@ional diversification and firm performance
are positively related.

In Table 3, the coefficient on the interaction be#w international diversification and
product diversification is negative and significémt firm performance as measured by Tobin’s
Q and Total Stock Return. For firm performance mead by ROA, the interaction is negative
and significant only for international diversificad measured as Geographic Entropy. These
results support Hypothesis 1b that a firm’s prodiicersification will moderate the relationship
between international diversification and firm perhance. The greater the firm’s product
diversification, the smaller will be the magnitudé the relationship between international
diversification and firm performanc@.

Figures 2a and 2b depict graphically the moderatiffigct of product diversification on
relationship between international diversificatimeasured by the Foreign Sales Ratio and firm
performance measured by firm ROA and Total StockuRRe In each figure, the moderating
effect of product diversification is indicated bgnoparing, at a constant value of international
diversification, the slope of the international elisification—performance relationship at different
levels of product diversification. Figures 2a iraties the lack of a significant moderating effect
on the relationship for firm ROA and the ForeigrieSaRatio. In contrast, Figure 2b shows that
for firm performance measured by Total Stock Rettira magnitude of the relationship between
firm international diversification and performanisesmaller for more product diversified firms,
supporting Hypothesis 1b that the greater the Brproduct diversification, the smaller will be
the magnitude of the relationship between inteomai diversification and firm performance.

Turning to Hypotheses 2a concerning the relatigndi@tween product diversification
and firm performance, the results in Table 3 fotlalee measures of firm performance indicate
that product diversification is significantly pasély related to firm performance and the square

of product diversification is significantly negagiy related to firm performance.
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These results support Hypothesis 2a that the oakstip between product diversification
and firm performance will be nonlinear, changingnir being positive to negative as the firm’'s
product diversification increases.

Figures 3a and 3b depict graphically our findings the hypothesized nonlinear
relationship between product diversification anenfiperformance when firm performance is
measured by firm ROA and Total Stock Retlifhn both Figures 3a and 3b, the slope of the
product diversification-performance relationshigpasitive (and significant) at the sample mean
value of product diversification (17.6%), indicaginthat for the average firm, product
diversification and performance are positively teth These figures also indicate that the
relationship between product diversification anmchfperformance is negative for highly product
diversified firms.

As noted previously, the coefficient on the intéi@at between product diversification
and international diversification in Table 3 iscept in the case of the relationship between the
Foreign Sales Ratio and firm ROA, negative andiBgant for all measures of performance and
both measures of international diversification. Jédindings support Hypothesis 2b, that a
firm’s international diversification will moderatbe relationship between product diversification
and firm performance. The greater the firm’s in&gtonal diversification the smaller will be the
magnitude of the relationship between product difieation and firm performanc¥.

Figures 3a and 3b depict graphically the significenoderating effect of international
diversification on the relationship between produtvtersification and firm performance.
Symmetric to the moderating effect of product deifezation on the international
diversification-performance relationship, both Fgda and Figure 3b show that the magnitude
of the relationship between firm product diverstion and performance is smaller for more

internationally diversified firms, supporting Hybeisis 2b.

2 Moderating effects were analyzed at low, mean, and high vafdiem international diversification and were
significant and in the direction hypothesized.

3 For ease of interpretation, product diversification is messas a percent of its maximum value rather than the
raw entropy score. The maximum attainable value is bas&@ bnes of businesses, the maximum number reported
by COMPUSTAT. This simple scaling of the raw entropgres in no way impacts our results. Graphs of the
international diversification-performance relationship are hows for firm performance measured by Tobin’s q or
international diversification measured by Geographic Enteipge they are essentially the same as those presented
here for performance measured by Total Stock Return.
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Insert Figure 3a and 3b About Here

Turning to Hypotheses 3 concerning the relationbleipveen international diversification
and product diversification, Table 4 presents tH&l S results of estimating the direct
relationship between international and product éMeation (Equation 2) while Table 5
presents the 3SLS results of estimating the dnedationship between product and international
diversification (Equation 3). In Table 4, the fiteree columns present the results of estimating
international diversification measured by a firnPereign Sales Ratio, the last three columns
present the results for international diversificatmeasured as Geographic Entropy. In Table 5,
the first three columns present the results ofregttng product diversification when international
diversification is measured by a firm’s Foreign &saRatio, the last three columns present the
results for international diversification measussdGeographic Entropy. The results in Table 4
indicate that, for all three measures of firm perfance, the relationship between product
diversification and international diversificatiomg¢asured both in terms of level and scope) is
negative and significant. Similarly, in Table 5 ttesults indicate that, for all measures of firm
performance, the relationship between internatiaingrsification (measured both in terms of
level and scope) and product diversification isateg and significant. Since both Equations 2
and 3 include firm performance as an explanatonabée, the estimated relationships between
international and product diversification shownTiable 4 and 5 are the direct relationships that
arise while controlling for variation in firm perimance (i.e., when performance is held
constant). Given this, these results strongly sctpggpothesis 3, that a firm’s international and
product diversification will be negatively relatefibgether, the results shown in Tables 4 and 5
suggest that within the firm, international anddarct diversification are alternative or substitute
strategies for performance. Hence, controllingvariation in firm performance, strategies that
involve extensive product diversification are lketo coincide with lower international

diversification and vice versa.

4 Moderating effects were analyzed at low, mean, and high veldiemn product diversification and were
significant and in the direction hypothesized.
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A more detailed examination of the nature of tredéroff between international and
product diversification when variation in firm permance has been controlled can be made
directly using Equation 1. Specifically, the thidieaensional relationship between international
diversification, product diversification, and firperformance can be examined graphically by
first selecting a specific level of performance aheén, holding this performance constant,
plotting the combinations of international and prod diversification associated with this
performance outcome. Selecting a different levep@fformance to hold constant will imply a
different set of combinations of international gmeduct diversification associated with this
different (constant) performance outcome. As showiigure 4, by plotting the combinations of
international and product diversification at a giygerformance outcome, the result is a “family”
of elliptical shaped curves; where each ellipseasgnts a different fixed level of performance.
The elliptical shape arises due to the nonlinekatiomship between international and product
diversification and firm performance (i.e., it ilves the squares of international and product

diversification)™

Insert Figure 4 About Here

In Figure 4, the number associated with each ellgenotes a level of performance that
is being held constant along a given ellipse. Higherformance levels are associated with
ellipses closer to the center while lower perforosatevels are associated with ellipses that lie
further from the center. The inner most point @& tamily of ellipses indicates, in principle, the
unique combination of international and product edsification that maximizes a firm’'s
performance (i.e., maximizes the performance ofawerage firm in our sample). In Figure 4,
this performance (measured as Total Stock RetuaxXimizing combination occurs at a Foreign
Sales Ratio of approximately 42% and a level ofipo diversification of approximately 27%.

Figure 4 clearly indicates the substitute (negativade-off between international and
product diversification when performance is heldstant.

5 The presence of the interaction term in equation 1 servesate the entire family of ellipses in either a positive
or negative direction.
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Figure 4 also makes explicit that a firm’'s interaafl and product diversification
strategies are interdependent, and that alternatm@binations can have very different
performance implications. In this regard, Figurendicates that firms can achieve the same
performance outcome with different combinationsirdgérnational and product diversification
and that, depending on a firm’'s current internatloand product diversification, subsequent

expansion in one dimension or the other alone cettifebr increase or decrease performance.

SUMMARY AND CONCLUSION

This paper sought to provide a better understandingerhaps the most important
research questions in international business aadiegic management: the impact of a firm’'s
strategic choices on its performance. By examinirginterrelated and simultaneous nature of
the relationships between international diversifara product diversification and firm
performance, our analysis integrated the internaticbusiness and strategic management
research streams that have largely focused ondhermance impact of either geographic or
product diversification, but which had not consg&terthem jointly. In doing so, the paper
addressed two important gaps in the literaturestFoy focusing only on either international or
product diversification strategy, the internatiobhakiness and strategy literatures have explicitly
assumed that these are independent strategiesand im general ignored the interrelated nature
of the relationships among these strategies and fierformance. Yet managers faced with a
fixed set of resources by which to grow and expuedfirm are likely to take into account that
decisions regarding geographic and product markearesion are in fact interrelated By
acknowledging their interdependence, our study idess a much needed integration of our
understanding of how these strategic choices joimtipact firm performance. Second, the
results of prior research, given the focus onlytloe performance implications of expansion in
only one strategic dimensions (e.g. geographiaodyrct market), offers little information about
the nature of the direct relationship between mdgonal and product diversification, and in

particular whether these are substitute or compheang strategies for firm performance.
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In this regard, our analysis makes clear that tteglggminant method used in the few
studies that have attempted to infer the naturehif direct relationship — the use of an
interaction variable between international and pobddiversification in the performance
relationship - is fundamentally flawed since it$ab control for variation in firm performance.

Our paper addressed these important research gampdrifying and estimating a
simultaneous equations model to capture the iléde@ and simultaneous nature of the
relationships between international and producemiiication and their joint impact on firm
performance. By using more comprehensive modeistefnational and product diversification
we were able, for the first time, to estimate thed relationships between international and
product diversification and to therefore dete¢hdy are substitute or complementary strategies.

Our model and estimation methods also addressedilidanand Nickerson’s (2003)
criticism that strategy research has failed to &duopdels and estimation methods that can
address the endogeneity bias that arises from wneity between a firm’s strategic choice
decisions and its performance. Estimation of oudehaising three stage least squares (3SLS)
addressed this source of bias, but our analysis$ fuether to also mitigate another source of bias
likely to have afflicted the results from prior emgal studies: endogeneity arising from
(unmeasured) firm specific attributes or charastes that differ across firms. By mitigating the
biases arising from simultaneity and firm heteragsmn our analysis and results provide a much
needed clarity in view of the confounding empirigalsults from prior studies that have
examined the linkage between corporate strategicel and firm performance.

A key finding of our analysis is that the relatibis linking firm performance to
international and product diversification stratagie nonlinear, with performance first rising but
then falling as a firm expands its internationalpooduct diversification. The finding that both
international and product diversification have alimear relationship with performance means
that the impact of either strategy on firm perfonoe is path dependent, that is, it is dependent
on a firm’s current diversification posture.

For the international diversification-firm performae relationship, our finding that it is
nonlinear (inverted U-shape) corroborates the ite@iading of Lu and Beamish (2004) in a
sample of Japanese firms. But our results go futiiieshowing that this relationship exists once
potential biases arising from simultaneity and flreterogeneity have been addressed, and that it
also exists for U.S. firms.
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Our finding that the product diversification-firmegormance relationship is also
nonlinear - a possibility that has received ontyiled consideration in prior strategy research - is
also consistent with the recent meta-analysis saidyalich, et al. (2000). Our robust findings
that these strategic choice-performance relatigsshre nonlinear offers an explanation for the
mixed results obtained in prior research that ngosivestigated a linear relationship between
international or product diversification strategyddirm performance.

Our findings also indicate that a firm’s strategmpe on one dimension (e.g. product-
markets) moderates the linkage between the firntrategy on the other dimension (e.g.
geographic markets) and its performance. For a fthat is already highly diversified
internationally, expansion of its product markettfwio is likely to have a lower impact on
performance compared to a firm this is less int@onally diversified and may even reduce its
performance. This is a new and significant findinghe context of the international business
literature.

Similarly, for an already highly product diversdidirm, international expansion is likely
to have a less positive effect on its performanommared to a firm this is less product
diversified and may even reduce its performancér strategy research has by and large
ignored international diversification strategy whemamining the product diversification-
performance relationship. Our finding that a firnrgernational diversification strategy has a
significant moderating effect on this relationsbkimgests that firms’ international scope should
no longer be ignored.

Our model and analysis allowed, for the first tim@) examination of the direct
relationship between a firm’s product and interoradi diversification strategies. Our results
indicate that this relationship is negative anaigant, and hence that firms’ view product and
international diversification as substitute straedor performance. A graphical analysis (Figure
4) based on our results was used to clarify thereabf this substitute relationship, and to
illustrate the implications of alternative configtions of international and product
diversification strategy for firm performance irew of this substitute relationship. This analysis
revealed that the impact of expansion in eitheretision of strategic scope on a firm’s
performance is dependent on the firm’s existing ofixnternational and product diversification

strategies and is therefore path dependent.
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In this regard, our analysis indicates for a filmttis already over-diversified in one or
both dimensions of strategic scope, further exmemsi one dimension (e.g. international) would
necessitate a contraction in the other dimensian @oduct markets) if the firm is to maintain
the same level of performance. For firms that ameteiad “under-diversified” on both
dimensions, the substitute relationship impliest oant expansion on both dimensions can
improve firm performance. This result helps to expithe finding of Delios and Beamish (1999)
who found that firms appeared to be simultaneoyslysuing both geographic and product
diversification, which they interpreted to mean ttihese were complementary strategies.
However, as our analysis demonstrates, firms magueuboth strategies simultaneously, even
though international and product diversificatior ar fact substitute strategies. Our analysis also
demonstrates that such complementary expansiondwoyrove firm performance only up to
the point at which the firm became over-diversifedone or both dimensions, beyond that point
a firm would instead improve its performance byugdg its scope on one or both dimensions

The evidence that firms’ view international and qurot diversification as substitute
strategies for performance underscores the fadtiggast studies to control for variation in firm
performance when seeking to detect the nature efdilect relationship between these two
strategic dimensions. The interrelated nature e$¢hstrategic scope dimensions and their joint
impact on firm performance suggests that carefalyams of a firm’s current international and
product diversification strategy is needed befang eecommendation can be made regarding
changes on either dimension. Our finding that tefggmance impact of alternative strategic
scope configurations is path dependent clearly ticatps the desire to universally prescribe
corporate diversification or corporate refocusisgtee means to higher performance.

In summary, our operationalization of key congsuour model specification, and our
estimation methods and use of panel data allowedousiore fully address the empirical
limitations of prior work in this area. By using dwdifferent measures of international
diversification we were able to capture both theeleand scope of a firm’s international
activities. By specifying more complete and compredive equations to model a firm’s choice
of international and product diversification stigtewe were able to adopt the much needed
simultaneous equations framework, and our compiedelel allowed us to fully capture the
interrelated and simultaneous nature of firms’ chsiregarding their international and product

diversification strategies and the join impactledde strategies on their performance.
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Our estimation methods directly addressed endotyehgises arising from simultaneity
and firm heterogeneity that often plague empirieearch in both strategy and international
business due to their reliance on cross-sectiontd dnd a failure to explicitly model the
simultaneous nature of the underlying relationshipsthese respects, our research design,
estimation methods, and analysis of results canstitmportant methodological contributions to
the empirical strategy and international businéesatures. We hope that our research methods
and analysis can serve as a benchmark and a d¢afatyBiture empirical study of the key
guestions and issues that are the focus of researtie fields of international business and

strategic management.

33



APPENDIX A

This appendix provides definitions and the souafedata for all the exogenous variables
in our model.

Firm Size. Following past research, firm size is measuredhasldgarithm of a firm’s
total revenue as taken from COMPUSTAT.

Firm R&D Intensity. Firm R&D intensity is measured as the ratio of tine's R&D
expenditures to total sales. Data for this measere taken from COMPUSTAT.

Core Industry Identity. A firm’s core business is traditionally defined the firm’'s
largest 4-digit SIC business segment in terms wémae (Rumelt, 1974). Based on the identity
of the firm’s core business in 1986, the core ilguaas defined as the 4-digit SIC industry in
which the core business operates.

Core Business Performance.Core business performance reflects the financial
profitability of the firm’s core business and is asered as the ratio of operating profit to assets
in the 4-digit SIC core industry of the firm as ogfgd in COMPUSTAT's line of business
segment database.

Industry Foreign Competition. Foreign competition is measured by the rationgdaorts
to total domestic purchases (i.e., import penematin the 4-digit SIC level core industry of the
firm lagged one year. Annual data on import peniemaby 4-digit SIC were provided by Peter
Schott (Bernard, et al., 2006).

Industry Growth. Industry growth is measured by the annual rater@ivth in total U.S.
domestic purchases in the 4-digit SIC core industinthe firm. Annual data on total U.S.
domestic purchases by 4-digit SIC were provide#eter Schott (Bernard, et al., 2006).

Industry ROA. Industry ROA is measured by the return on assettsei-digit SIC core
industry of the firm and ROA data were taken fro@MPUSTAT.

Industry Concentration. Industry concentration is measured by the 4-ioncentration
ratio of the 4-digit SIC core industry of the firtimese data are only available every 5 years from
the U.S. Census of Manufacturers.

Industry Economies of ScaleEconomies of scale in a 4-digit SIC industry isasured
using the “mid-point” method (Kobrin, 1991; Pugk&d78; Weiss, 1963). This method computes
the average employment size of establishmentgtioaice the median level of industry output.

This average employment figure is then divideddigltindustry employment.
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Data on average employment by size of establishmemach 4-digit SIC are only
available for the benchmark economic census ye288 and 1997 as compiled by U.S. Census
Bureau (1987 and 1992). Estimates of economiesalé ased on 1992 data were used for all
years between 1986 and 1996; estimates based @rda®® were used for all years after 1996.

Industry Capital Intensity. Industry capital intensity is measured by the rafithe real
capital stock to total employment in the 4-digiCStore industry of the firm. Real capital stock
is measured in millions of 1987 dollars. Annual adain industry real capital stock and
employment from 1987 to 1997 are from the NBER’sdRctivity Database (Bartelsman and
Gray, 1996). This data series was extended to 18989y data on industry investment and
industry employment derived from the U.S. Annuah®y of Manufactures.

World Industry Export Intensity. We capture the extent of an industry’s worldwide

linkages using a world measure of export intenstigulated as follows:

World Industry Export Intensity World Industry Export:
World Industry Sales

Annual data on worldwide industry sales and worttevindustry exports were derived
from the World Bank’s Trade and Production datab@éieita and Olarreaga, 2001), which
contains data on the exports, imports, and produnaif 67 developed and developing countries
over the period 1976-1999. The industry classiicatised by the database is the 3-digit level of
the International Standard Industrial ClassificatftsIC)

Intra-industry Trade. The extent of intra-industry trade in an indussymeasured by
the Grubel and Lloyd (1975) index of intra-industirgde:

[(Exports + Imports) - absolute value(osts - Imports)

Intra-industry Trade
(Exports + Imports)

% The worldwide measures were calculated based on annual dafacimur@ries that include those with the highest
GDPs and trade volumes in the world. As no official cpoesience between the 3-digit ISIC system and the 1987
3-digit U.S. SIC system is available, we matched worldoirngnd world production values (over the 67 countries)
in each of the 28 3-digit ISIC industries to each of 128g& SIC industries appearing in our sample of firms.
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A zero value means that trade in the industry stegintirely of either exports or imports
and that the firms in the industries lack globaegration of their value added activities across
national boundaries. A value of one occurs wherodspequal imports so that all trade is intra-
industry trade. Higher values of the intra-industrgde measure are indicative of industries
where there is greater global integration of then$i value added activities across national
boundaries. Values of the intra-industry trade measvere calculated for each 4 digit SIC
industry using annual data on U.S. exports and lthBorts at the 4-digit SIC level taken from
the United Nations Trade Data Bank.

World Industry Growth. Annual world industry growth is measured by the wain
growth in the nominal value of world production ided from the World Trade and Production
database (Nicita and Olarreaga, 2001). Since wanddluction equals world consumption, this
equivalently measures an industry’s worldwide magtewth. Values of world production at the
3-digit ISIC level were matched to the 3-digit USC and the annual output growth in each 3-
digit SIC industry was then assigned to a corredpan4-digit SIC industry.

World Industry Trade Barriers.  The tariff rate in an industry is a widely used
indicator of international trade barriers (Andersord Neary, 1994; Balassa and Balassa, 1984;
Leamer, 1974; Nogués, et al., 1986). Annual datéhenaverage worldwide tariff in a given 3-
digit SIC industry were derived from the World Bahtade and Production database (Nicita and
Olarreaga, 2001). For each of 67 countries, thabdase reported a country’s average MFN
(Most Favored Nation) tariff rate in each of 28i8#ISIC industries, where these industry level
tariff averages were derived from tariff rates aedailed commodity level. Using these data, we
matched each 3-digit ISIC industry to specific 8iSIC industry to obtain the average
worldwide tariff rate in each 3-digit SIC industiy. our sample, world industry trade barriers as
measured by the average tariff rate in a firm’ssdodustry ranged from 0.007 to 0.138, with a
mean of 0.003.
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Table 1. Review of Recent Studies on Internationdiversification, Product Diversification and Firm Performance

Study

Sample & Time
Period

Performance
Measures

ID Measure

Models Tested

Findings

Doukas and Kan

+ Cross-Border

Acquisition of US
firms

¢

Excess market
value

Dummy variable — yes i
MNC

f e

¢

Linear model only
ID and performance

ID negatively related to performang

D

Are

U

JIBS, 2006 199907 Foreign sales percentage No cpntrol for PD
+ No simultaneity
N=612 + No firm heterogeneity
Japanese firms | ¢+ ROA, Tobin's q Count of number of + ID and performance PD negatively related to performan
1986-97 overseas subsidiaries |+ |D squared & performance ¢ ID negatively related to performang
Lu & Beamish n=159 Count of number of + |ID cubed & performance at hlgh & low levels of ID
AMJ, 2004 countries + PD a control variable ID positively related to performanc
+ No simultaneity at moderate levels of ID
+ No firm heterogeneity
Us firms + Abnormal returns| ¢ FDI announcements ¢+ Linear model only Core related FDI announcements &
Doukas & Lang 1980-92 — event-study + FDI announcements & value increasing
JIBS, 2003 n=156 performance Unrelated FDI announcements are
+ No simultaneity value decreasing
US Public + ROE, ROA Foreign sales percent | ¢ ID and performance ID positively related to performanc
Hsu & Boggs companies Count_of the number of | ¢ ID squared (non linear) ID squared is not significant
MBR, 2003 1996-98 countries + No control for PD
n=118 + No simultaneity
+ No firm heterogeneity
German service | ¢+ ROS Foreign sales percent |+ ID and performance ID positively related to performanc

Capar & Kotabe

firms

ID squared & performance

ID squared positively related to

D

JIBS, 2003 1997, 1999 + No control for PD performance
n=81 + No simultaneity
Japanese MNEs| ¢ Jensen’s alpha Asset dispersion entropy* Linear model only ID (asset dispersion) positively
1999 . Sharpe's measure — based on distribution |+ |D and performance related to performance.

Goerzen & n=290 + Market-to-Book | @nd number of employ€ , pp a5 control variable

. ; across countries . .
Beamish ratio + No simultaneity
SMJ. 2003 Count of the number of

countries
Count of the number of

foreign subsidiaries
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Study

Sample & Time
Period

Performance
Measures

ID Measure

Models Tested

Findings

Denis, Denis, &
Yost
J. Finance, 2002

US public firms
1984-97

Panel data
n=7520

.

Excess market
value

¢+ Dummy variable -yes/nc
if globally diversified
(having foreign sales)

]

‘.

¢

Linear model only

PD, ID and performance
No simultaneity

Firm and year fixed effectg

Increasing ID over time
Decreasing PD over time

PD (dummy) negatively related to
performance

ID (dummy) negatively related to
performance

117

US companies |+ ROA + Foreign income to total | ¢+ Linear model only + ID positively related to performanc
Kotabe Srinivasan ¢ 1986-93 income + ID and performance
& Aulakh n=49 + No control for PD
JIBS, 2002 + No simultaneity

+ No firm heterogeneity

Davies, Rondi. & European firms |+ None ¢+ Dummy _vanable ¢+ Linear model only + PD and ID complementary if firm
Sembenelli 1987 _(domes_t|c VS. + ID and PD already PD
310. 2001 ' n=277 international)

Japanese MNEs| ¢+ ROA, ROS + Export sales to total firm+ PD and performance + |ID negatively related to performang

Geringer, Tallman
& Olsen

1981

+ n=108

sales
+ Foreign Sales Ratio

PD squared & performanc
ID and performance

No significant interaction effects

PD not significantly related to
performance

SMJ, 2000 + ID and PD interaction on
performance
+ No simultaneity
US MNEs from 4| ¢+ ROA, operating | ¢+ Composite index of salg ¢ ID and performance + Find support for a curvilinear
Gomes & industries cost to sales assets, and countries of + |D squared & performance  relationship between ID and
Egg?iggg]y Multiple years operations + No control for PD performance

n=95

No simultaneity

Delois & Beamish

Japanese
manufacturing
firms

ROA, ROS, ROE

+ Number of FDIs made K
the firm

+ Number of countries in

¢

Linear model only
ID, PD, & performance

ID positively related to performanc

D

*
SMJ, 1999 1995 which FDI occurred No simultaneity
n=399
US MNEs + ROS + Foreign sales percentage 1D, PD, and performance | ¢+ PD is not significantly related to
Tallman & Li 1987 + Number of foreign + PD squared & performance Performance
AMJ, 1996 n=192 countries in which the |+ No simultaneity + ID positively related to performanc

firm operates
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D

Study Sample_& Time performance ID Measure Models Tested Findings
Period Measures
MNEs from + ROS, ROA + Foreign sales percentage Linear model only ID positively related to performanc
Europe & US classified into categoriess |D and performance PD — certain types of PD positively
Geringer, Beamisl| ¢+ 1982 + PD and performance related to performance
& daCosta n=189 + 2 way ANOVA to examine| * No significant interaction between
SMJ, 1989 joint effect of ID and PD on and PD for performance
performance
+ No simultaneity
) US MNEs + ROA growth ¢+ Grouped firms into ¢+ Linear model only PD and performance relationship
g'm- Hwalngé:f‘ 1982-85 + Operating Profit | Ccategories that combingd |D, PD & performance varies depending on level of ID
Sl,:,lr\?,eisgég n=62 growth PD and ID + No simultaneity
+ No firm heterogeneity
Kim, Hwang, & US MNEs + ROA + Entropy measure of ¢+ Linear model only ID positively related to performanc
Burgers 1982 global diversification |+ |D and performance
SMJ, 1989 n=125 + PD and performance

No simultaneity
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Table 2. Variable Means, Standard Deviations and @relations ?

Variable Mean | S.D. 1 2 3 4 5 6 7 8 9 10 11 12
1. Firm ROA 0.086 |0.126 1

2. Tobin's q 1.365 |0.474 | 0.311 1

3. Total Stock Return 1.050 |0.424 | 0.236| 0.251 1

4. Foreign Sales Ratio 0.245 |0.197 | -0.067| 0.150| 0.004 1

5. Geographic Entropy 0.399 |0.262 | -0.007| 0.193| 0.015 0.86p 1

6. Product Diversification 0.176 [0.199 | 0.174| -0.059 0.01§ -0.2%0 -0.219 1

7. Firm Size 5.730 |2.012 | 0.265| 0.215] 0.060 0.198 0.312 0.333 1

8. Firm R&D Intensity 0.047 |0.056 | -0.312| 0.085] -0.070 0.23p 0.217 -0.2®81171 | 1

9. Core Business Performance |0.097 |0.248 | 0.552| 0.161| 0.128 -0.043 -0.008 0.1491340 |-0.168| 1

10. Industry Foreign Competition [0.213 |0.198 | -0.107| -0.032 -0.019 0.076 0.072 -0.1€8120 |0.100 | -0.084| 1

11. Industry Growth 0.063 [0.188 | -0.047| 0.052| 0.010 0.064 0.063 -0.12/035 |0.168 | -0.036| 0.150 1

12. Industry ROA 0.084 |0.145 | 0.035| 0.003| -0.001 -0.018 -0.011 -0.0FR043 |-0.052| 0.020| 0.015| -0.01 1
13. Industry Concentration 0.359 (0.174 | -0.027] 0.006] 0.006 -0.0%5 -0.087 0.0jR249 |0.009 | 0.003| -0.006 0.048 -0.068
14. Industry Economies of Scale [0.145 |0.190 | -0.035] 0.090| -0.044 0.096 0.107 -0.084013 |0.092 | -0.029| 0.144| 0.047 -0.059
15. Industry Capital Intensity 1.002 |1.215 | 0.012| 0.029] 0.026 0.098 0.107 0.114 070.4-0.068 | -0.001| -0.034 -0.008 -0.097
16. Industry R&D Intensity 0.054 |0.053 | -0.128| 0.019| -0.01p 0.045 0.004 -0.1-0128 |0.317 | -0.050, -0.098 0.119 -0.101
17. World Industry Export Intensity{0.375 |0.160 | -0.100| 0.067) -0.011 0.108 0.095 -0.181158 |0.183 | -0.069| 0.351] 0.118 0.010
18. Intra-Industry Trade 0.700 |0.217 | -0.017| 0.005| -0.01 0.10p 0.100 -0.188129 |0.153 | -0.012| -0.036 0.083 -0.002
19. World Industry Growth 0.052 |0.092 | 0.016| -0.117 -0.008 -0.100 -0.107 0.040.108 |-0.009| 0.021| -0.129 -0.010 -0.007
20. World Industry Trade Barriers [0.030 |0.015 | 0.024 | 0.152| 0.063 0.034 0.054 -0.040640.|-0.037 | -0.005| 0.105| 0.036 0.03
\Variable 13 14 15 16 17 18 19

13. Industry Concentration 1

14. Industry Economies of Scale |0.041 1

15. Industry Capital Intensity 0.129 |-0.004 1

16. Industry R&D Intensity 0.260 |0.031 | -0.121 1

17. World Industry Export Intensity [-0.042 | 0.529 | -0.186| 0.091 1

18. Intra-Industry Trade -0.126 |0.026 | -0.119, 0.156.104| 1

19. World Industry Growth 0.013 |-0.358 | -0.148| 0.0940.399-0.004 1

20. World Industry Trade Barriers |0.017 0.229 | -0.030] -0.1pB294/-0.026 | -0.59p

N =
& A correlation coefficient whose absolute valueamds 0.0232 is significantly different from zerdte 5% level.

7172
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Table 3. 3SLS Results Predicting Firm Performancé

Return on Assets
Variable

Foreign Geographic

Sales Ratio  Entropy
International Diversification -0.299*** -0.328***
International Diversification Squared -0.348** 0505
Product Diversification 0.405*** 0.711%**
Product Diversification Squared -0.643*** -0.80F**
Interaction: International x Product Diversificatio -0.203 -0.276**
Firm Size (lagged) 0.029*** 0.023***
Industry Concentration 0.020 0.039**
Industry Economies of Scale 0.013** 0.014**
Industry R&D Intensity 0.076** 0.079*
R-square 0.444 0.468
Model Chi-Square 8446**+* 8582**+*

N =7172; T p<.20, * p<.10, ** p<.05, ** p<.01

Tobin’s g
Foreign Geographic
Sales Ratio  Entropy
2.955%** 2.082**x
-3.889*** -2.144%**
3.764**  3,519***
-8.726*** -7.900%**
-1.070 -1.577*
0.131%** 0.1
0.595*** 0.478***
0.113*  0.203***
0.743*** Q4D***
0.934 0.938
102769***  111669***

#Estimation uses firm fixed effects to account foobiserved heterogeneity across firms.

Total Stock Return

Foreign

Sales Ratio

6.856**
-5.757***

6.786***
-6.733***

-6.921***

-0.123***
0.378***

-0.215%**
0.798***

0.829
39441***

Geographic

Entropy
4.636***

-3.302***

5.947***
-5.481***

-4.310%**

-0.098***
0.250**
-0.121%**
0.541**

0.850
43949%**
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Table 4. 3SLS Results Predicting International Diersification ®

Foreign Sales Ratio

Geographic Entropy

Variable ROA Tobin's q Total Stock ROA Tobin's q Total Stock
Return Return
Product Diversification -0.399%** -0.524*** +0.545%** £0.387*** 0.582*** 0.566***
Firm Performance -0.888*** -0.035*** 0.043*** -0.8%==* 0.066*** D.020**
Firm Size (lagged) 0.058*** 0.051*** 0.039*** 0.078* 0.076*** D.061***
Firm R&D Intensity (lagged) 0.028 0.190*** 0.156** 0.027 0.160*** 0.130***
Industry Foreign Competition (lagged) -0.019** 007* -0.019* -0.032*** -0.030*** -0.031***
Industry Capital Intensity 0.007* 0.020*** 0.015** 0.016*** 0.028*** 0.022***
\World Industry Export Intensity (lagged)| 0.120*** Y il 0.137*** 0.218*** 0.252*** 0.222%**
Intra-Industry Trade (lagged) 0.015** 0.017** 0.040 0.029*** 0.039*** 0.032***
\World Industry Growth 0.039*** 0.013 -0.004 0.062* 0.043** 0.021
\World Industry Trade Barriers -0.034 0.033 -0.081 0.042 0.266** 0.111
R-square 0.852 0.910 0.904 0.929 0.946 0.947
Model Chi-Square 62272*** 87337+ 86293*** 124696* | 149170*** 151104***

N = 7172; T p<.20, * p<.10, ** p<.05, *** p<.

01

2Estimation uses firm fixed effects to account foobserved heterogeneity across firms.
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Table 5. 3SLS Results Predicting Product Diversifiation

Product Diversification
(Foreign Sales Ratio)

Product Diversification
(Geographic Entropy)

\Variable . .

ROA Tobin’s q Total Stock ROA Tobin’s q Total Stock

Return Return

International Diversification -0.472%* -0.644%** +0.715%** £0.309%** 0.443*** 0.481***
Firm Performance 0.087* -0.065*** 0.070*** 0.318**  [-0.072*** 0.062***
Firm Size (lagged) 0.051*** 0.074*** 0.048*** 0.03F** D.079*** D.053*+*
Firm R&D Intensity (lagged) 0.080** 0.128*** 0.082 D.069* 0.085** 0.025
Core Business Performance (lagged) 0.005 0.007* 0100* 0.003 0.008* 0.011***
Industry Foreign Competition (lagged) -0.044*** | 0B6*** £0.037*** L0.046*** 0.042** 0.044***
Industry Growth 0.000 0.005 0.002 -0.001 0.006 08.0
Industry ROA -0.010+ -0.006 -0.007 -0.010+ -0.006 -0.007
Industry Economies of Scale 0.022%** 0.037*** ) 5 ).028*** ). 04 2%+* (0.049***
R-square 0.832 0.809 0.782 0.821 0.813 0.798
Model Chi-Square 38942+ 39829*** 38428*** 37574* 39539*** 38471***

N =7172; T p<.20, * p<.10, ** p<.05, ** p<.01
#Estimation uses firm fixed effects to account foobiserved heterogeneity across firms.
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FIGURE 1

Model Framework
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FIGURE 2A

Moderating Effect of Product Diversification on the Relationship Between International

Diversification and Firm Performance (Firm ROA)
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FIGURE 2B

Moderating Effect of Product Diversification on the Relationship Between International

Diversification and Firm Performance (Total Stock Return)
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FIGURE 3A

Moderating Effect of International Diversification on the Relationship Between Product

Diversification and Firm Performance (Firm ROA)
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FIGURE 3B

Moderating Effect of International Diversification on the Relationship Between Product

Diversification and Firm Performance (Total Stock Return)
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FIGURE 4.

Relationship Between International and Product Divesification for Constant Values of

Firm Performance (Total Stock Return)?
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& Figure based on estimated equation 1. Each ellggmesents a fixed value of firm performance, witlpséis
closer to the center indicating higher performaauce ellipses farther away from the center indicakinger
performance. Movement along a given ellipse ingisahe nature of the tradeoff between internatiandl
product diversification for the same level of firnrjoemance.
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