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We complement the resource-based view of the firm with agency theory in order to explore the link
between R&D intensity and degree of internationalization of firms affiliated to Indian business groups.
Results from the two-stage least squares panel regression estimation indicate research intensity is
positively associated with the firm’s degree of internationalization. The relationship is strengthened by
the concentration of ownership by family and affiliated business group firms, the board of directors’
professionalization, the wedge between voting and cash-flow rights, and the board interlocks of
professional directors; but weakened by the board interlocks of family directors. Implications are
discussed.
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1. Introduction

Emerging market firms, particularly those affiliated with
business groups, are increasingly using research and development
(R&D) as a platform for international expansion. Consider the case
of Dr. Reddy’s Laboratories Ltd., a major Indian pharmaceutical
company. The firm increased its R&D expenditure over 30-fold in
less than a decade and has developed formulations which are now
being licensed out to partners from developed countries (Bedi,
Bedi, & Sooch, 2013).

R&D-driven internationalization is attractive, because it allows
firms to generate rents on a global scale. It is also fraught with
challenges, because emerging market firms are latecomers to
global competition (Gaur & Delios, 2015; Mathews, 2006) and the
output from their research effort is often not of a caliber high
enough to provide them with a source of sustainable advantage
against capable competitors from developed economies (Guillén &
García-Canal, 2009; Li & Kozhikode, 2009; Singh & Gaur, 2013; Yi,
Wang, & Kafouros, 2013). Thus, a richer understanding of the
mechanisms that help translate emerging market firms’ R&D effort
into international expansion is of both theoretical and practitioner
interest.
$ A previous version of the paper was presented at the 2014 Academy of
International Business annual meeting in Vancouver, Canada.
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Although the internationalization of emerging market firms has
excited a great deal of attention in the past decade (Chittoor, Sarkar,
Ray, & Aulakh, 2009; Cuervo-Cazurra, 2012; Gaur & Kumar, 2010;
Guillén & García-Canal, 2009; Mathews, 2006; Ramamurti, 2012),
there is still paucity of research on the phenomenon of R&D-driven
internationalization. This is the gap that our study hopes to fill. By
doing so, we respond to calls by Doh (2015) and Hambrick (2007) for
phenomenon-based research in international business, where the
“principal focus [is on] the ability to accurately and insightfully
inform a real-world phenomenon or phenomena” (Doh, 2015, p. 1).
More specifically, we turn ourattention tothe role of business groups
in the R&D- driven internationalization of their affiliates.

Business group membership offers a number of advantages.
Affiliated firms enjoy the benefits of economies of scale and scope,
have access to the resources of the entire network, get preferential
treatment from government agencies and domestic financial
institutions (Guillén, 2000; Kumar, Gaur, & Pattnaik, 2012;
Purkayastha, Manolova, & Edelman, 2012) and thus are able to
undertake risky strategic commitments, such as internationaliza-
tion based on R&D capabilities. However, business group
membership does not confer equal benefits to all affiliates.
Business groups exhibit substantial heterogeneity in ownership
and governance structures (Bertrand, Mehta, & Mullainathan,
2002; George & Kabir, 2012; Singh & Gaur, 2013) and affiliates’
strategic initiatives are shaped to a large degree by their position as
a core or a peripheral member of the business group (Ayyagari,
Dau, & Spencer, 2015). Hence, the core thesis of our paper is to
investigate the heterogeneity within business groups with respect
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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to ownership and governance structures and its effect on the R&D
intensity-internationalization relationship for business group
affiliates.

To unpack the effects of within-group heterogeneity, we pair the
resource-based view of the firm (Penrose, 1956, 1959) with agency
theory (Fama & Jensen,1983). Integrative theoretical frameworks are
particularly appropriate for the study of business group affiliates,
because business groups exhibit complex linkages among resources,
institutions, and industries (Gaur, Kumar, & Singh, 2014). In the
context of the phenomenon of interest to our study, R&D-driven
internationalization,theactionsoffirmprincipals (owners)andtheir
first-orderagents (boards of directors) have a significant effecton the
process of resource deployment for international expansion
(Mahoney & Pandian, 1992; Sirmon, Hitt, Ireland, & Gilbert, 2011).
This effect is manifested through several interconnected mecha-
nisms. First, ownership structures instigate principal–principal and
principal-agent conflicts which affect the efficiency with which
resources generated from R&D investment (such as new products or
technologies) are deployed for expansion into foreign markets
(Duran, Kammerlander, van Essen, & Zellweger, 2016). Second,
boardsofdirectorsplayanimportantresource-provisioningrole, and
their ability to provide complementary resources in the form of
expertise,experience, and social contactscansupportthe translation
of R&D investment into internationalization (Sirmon & Hitt, 2003;
Sirmon et al., 2011). Relatedly, boards of directors fulfill important
monitoring functions which can mitigate the threat of resource
diversion by controlling (family) owners and opportunistic manag-
ers, and thus increase the efficiency of using R&D activity as a
platform for internationalization (Chen, Li, Shapiro, & Zhang, 2014).

Our study makes three contributions. First, following previous
studies that use a multi-theoretic approach to study business
group affiliated firms (Douma, George, & Kabir, 2006; Gaur et al.,
2014; Gaur & Delios, 2015), we combine agency theory with the
resource-based view of the firm to explain the effects of ownership
and governance structures within business groups on the link
between research intensity and internationalization. We argue and
find that ownership by the family and affiliated firms has a positive
moderating impact, while family participation in governance has a
negative moderating effect. Second, we extend the “capability
development” strand of internationalization research, which
rationalizes that emerging market firms internationalize with an
asset-augmentation motive (Bonaglia, Goldstein, & Mathews,
2007; Mathews, 2006; Luo & Tung, 2007). We argue and find
that when emerging market firms invest in R&D activities, they
develop assets that are internationally exploitable. Thus, both asset
augmentation and asset exploitation need to be taken into
consideration for a proper understanding of their internationaliza-
tion (Dunning, 2006). Finally, we contribute to the growing
literature that examines the effect of business group heterogeneity
on affiliates’ strategic conduct and performance (Carney, Gedaj-
lovic, Heugens, Van Essen, & Van Oosterhout, 2011; Gaur & Kumar,
2009; George & Kabir, 2012; Kumar et al., 2012; Lamin, 2013; Lien &
Li, 2013; Singh & Gaur, 2013). We extend this literature by
unpacking the within-business-group heterogeneity, in our case
the heterogeneity in ownership and governance structures.

The next section describes the theoretical underpinnings of the
study, followed by a discussion of the empirical approach, results
and conclusions.

2. Theory and hypothesis

2.1. The R&D intensity—internationalization relationship

The nascent stream of literature that looks at the R&D-driven
internationalization of emerging market firms has adopted two
principal lenses, an institutional lens, and a capability-
Please cite this article in press as: S. Purkayastha, et al., Business gro
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development lens. Studies in the institutional tradition suggest
that poor institutional safeguards of intellectual property rights
make investments in R&D a high risk proposition. As a result,
emerging market firms may attempt to leverage R&D benefits
quickly by accessing a larger market through internationalization
(Cuervo-Cazurra, 2012), or to relocate their activities to countries
with more favorable institutional regimes in order to escape the
voids in the home country institutional environments (Cuervo-
Cazurra & Ramamurti, 2015; Witt & Lewin, 2007).

Our work extends the capability-development view. Studies in
this stream of research argue that emerging market firms initially
import technology by aggressively acquiring developed economy
firms (Bhaumik, Driffield, & Pal, 2010; Chittoor & Ray, 2007; Gubbi,
Aulakh, Ray, Sarka, & Chittoor, 2010). Through the absorption of
technology spillovers and the experiential learning about inputs
and markets, emerging market firms develop internal resources
and capabilities which they can exploit to sustain the internation-
alization process, and in doing so they strategically reposition
“from third-world copycats to emerging multinationals” (Chittoor
et al., 2009; Li & Kozhikode, 2009; Mudambi & Swift, 2011; Singh &
Gaur, 2013; Yi et al., 2013). Our study focuses on these later stages
of the capability development process, when emerging market
firms pursue international expansion based on their R&D
capabilities.

The relationship between emerging market firms’ research
intensity and degree of internationalization is stronger for business
group affiliates. Business groups, defined as “firms which though
legally independent, are bound together by a constellation of
formal and informal ties and are accustomed to taking coordinated
actions” (Khanna & Rivkin, 2001, p. 47), are a ubiquitous fixture of
the emerging economies’ institutional landscape. Their scale,
scope of operations and network structure can provide a number of
advantages in the R&D-driven internationalization of their
affiliates.

To elaborate, business group affiliated firms can benefit from
the larger scale of operations of the entire group, as well as from its
internal labor and capital markets. This results in both cost
efficiencies and access to scarce resources that are instrumental in
the exploitation of R&D capabilities for foreign expansion. Often
times a single firm within the business group can get the strategic
mandate to manage all international activities for the group, in
which case affiliated firms can enjoy economies of scale not
available to stand-alone firms (Gaur & Delios, 2015). Thus, business
group affiliates are better able to undertake riskier and more
resource-intensive strategies, such as R&D-driven internationali-
zation, compared to unaffiliated firms (Guillén, 2000; Kumar et al.,
2012; Purkayastha et al., 2012).

Further, highly diversified business group afford substantial
economies of scope. Business group affiliates enjoy access to
complementary resources that facilitate the deployment of R&D
capability in international markets (Gaur et al., 2014). The
diversified structure of a business group can serve as a basis of
establishing initial contact with potential clients across different
industries by referring clients to sister affiliates or introducing
affiliates to potential clients.

In addition to cost advantages from economies of scale and
scope and the secure access to complementary resources and
capabilities, the network structure of the business group provides
linkages which facilitate the transfer of technological knowledge,
thereby improving and focusing the focal firm’s R&D capability
(Mahmood, Zhu, & Zajac, 2011). Information about foreign markets
and the effectiveness of the different R&D strategies in those
markets can also be easily shared within the business group
structure. Through interactions with sister firms within the
business group network, affiliated firms are in a position to
connect with foreign technology partners, suppliers, distributors
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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and other intermediaries (Chang, Chung, & Mahmood, 2006),
which serve as conduits to foreign market entry and international
operations. Last but not least, the network structure of the group
helps in lowering the information asymmetries for prospective
foreign partners by providing them with indirect referrals or
contacts which can serve as a source of reliable information
regarding a firm’s capabilities and trustworthiness (Lamin, 2013).
Such referrals are critical because of the high risk and uncertain
outcomes associated with R&D activity and its translation into
international expansion. Formally:

Hypothesis 1. R&D intensity will have a positive relationship
with the degree of internationalization for firms affiliated to
business groups.

Although we hypothesize that business group affiliation
enhances the link between R&D intensity and internationalization,
not all firms within the business group network benefit equally
from this advantageous effect. This is because of the significant
heterogeneity within business groups (Bertrand et al., 2002;
George & Kabir, 2012; Singh & Gaur, 2013). We unpack this
heterogeneity, focusing specifically on business group affiliates’
ownership and governance structure and its effect of the R&D
intensity—degree of internationalization relationship. As our focus
is on within-business-group heterogeneity, the remaining hypothe-
ses refer to business group affiliates only.

2.2. Ownership structure

Ownership structure is important in any institutional setting.
This is because ownership structures determine the extent to
which the interests of owners and managers are aligned, so that
agency problems, stemming from the separation of ownership and
control, can be alleviated (Fama & Jensen, 1983; Jensen & Meckling,
1976). Further, different types of owners (principals) differ in their
strategic objectives, incentives, preferences for resource allocation,
relative power, or ability to monitor management, giving rise to
principal–principal conflicts in issues related to the translation of
innovation input into output (Duran et al., 2016). In emerging
economies, the formal institutions and financial systems are not
yet defined, and the market for corporate control is still relatively
underdeveloped. These environments have given rise to “special
types of owners” (Ramamurti, 2012), such as the government, large
conglomerates, or powerful individuals, who still yield significant
economic and political power (Johnson, Schatterly, Johnson, &
Chiu, 2010; Young, Peng, Ahlstrom, Bruton, & Jiang, 2008). As a
result, principal–principal conflicts are particularly acute and the
ownership structure effects on corporate strategic decisions are
both stronger and more enduring (Young et al., 2008). Below, we
focus on two characteristics of these “special types of owners”: the
ownership by family and affiliated business group firms, and the
wedge between voting and cash flow rights.

2.2.1. Ownership by family and affiliated business group firms
Most emerging market business group firms are run by families

(Khanna & Palepu, 2000). Families maintain a long-term dedicated
presence in their firms and are able to exert increased influence
because of cross-holdings by affiliated firms within the business
group network. Despite their sometimes cautious approach to
internationalization, family owners have longer time horizons than
that of other owners and are patient investors (Anderson & Reeb,
2003). Casson (1999) and Chami (1999) found that families view
firms as an asset to pass on to theirdescendants rather thanwealth to
consume during their lifetime and are more willing to support
strategies that would provide competitive advantage in the longer
term. This is because socio-emotional wealth, or the “non-financial
aspects of the firm that meet the family’s affective needs, such as
Please cite this article in press as: S. Purkayastha, et al., Business gro
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identity, theabilityto exercise family influence, andthe perpetuation
of the family dynasty” (Gómez-Mejía, Haynes, Nú�nez-Nickel,
Jacobson, & Moyano-Fuentes, 2007, p. 106) is family businesses’
key asset. Thus, families may opt for a greater performance hazard in
the short run and invest inprojects that require longer time duration,
in order to preserve their socio-emotional wealth in the long run. In
sum, families are willing to support long-term projects such as R&D-
driven internationalization.

In addition, family ownership confers several important
advantages in resource orchestration and deployment which
allow for the R&D effort to be translated into international
expansion smoothly and efficiently (Sirmon & Hitt, 2003; Sirmon
et al., 2011). First, to the extent owners often control/manage the
firm, potential agency problems are alleviated, which reduces
monitoring costs. Second, family members are “insiders” (Kim,
Kim, & Lee, 2008), and thereby enjoy privileged access to
proprietary company information, which reduces information
search and verification costs. These two effects increase the
efficiency of using the firm’s R&D capabilitiy for internationaliza-
tion. Third, the power fulcrum for the majority of emerging market
firms lies with the controlling family (Mishra & McConaughy,
1999). Family members are, therefore, resistant to pressures from
other owners or the management, and often times become
“pressure creators” to other groups of owners (Johnson et al.,
2010). Thus, they can exert strong influence on strategic decisions,
particularly with respect to the provisioning of complementary
resources and the resource allocation to activities that enhance the
translation of research expenditures into international expansion
(Kim et al., 2008; Ramaswamy, Li, & Veliyath, 2002). Examples of
such activities may include comprehensive foreign market
research, allocation of funds for the setup of foreign subsidiaries,
or hiring of additional personnel with a strategic mandate to
increase the international sales of new products and services.

To recap, as the family’s socio-emotional wealth and reputation
is involved in the firm, and if the family believes that higher R&D
expenditure would result in successful internationalization, then
the family could provide incentives to other ownership groups and
managers to follow such strategies (Bhaumik et al., 2010). We
surmise that families would be concerned with resource conser-
vation and therefore would exercise tight monitoring and control,
making sure they get “the most for their <research> buck”. In other
words, family ownership will help translate research outlays into
international expansion. Formally,

Hypothesis 2. Ownership by the family and affiliated business
group firms positively moderates the relationship between R&D
intensity and the degree of internationalization for firms
affiliated to business groups.

2.2.2. Wedge between ownership and control
Business groups’ ownership structures involve crossholdings,

dual-class shares, and control pyramids, which, coupled with the
informal axes of power and influence, allow family owners to wield
“excess control”, or a much larger degree of control than their
equity stake would suggest (Bhaumik et al., 2010; Claessens,
Djankov & Lang, 2000; Yang & Scgwartz, 2016). A business group is
often structured like a pyramid where firms that are positioned
near the apex of the pyramid are under family control. These
strategically located firms hold controlling shares in other firms
located down the pyramid. Such pyramidal structures propagate a
separation between voting (control) rights and cash flow rights
(Claessens et al., 2000). For example, if the family (dominant
shareholder) has a 51% controlling interest in Firm A; Firm A, in
turn, has a 51% interest in Firm B; and Firm B has a 51% interest in
Firm C; the family will have full voting (control) rights in Firm C
with just 13% of the cash flow rights (0.51*0.51*0.51).
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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Given the prevalence of pyramidal ownership in business
groups, researchers have primarily focused on the conflict and
performance problems generated by the control wielded by
dominant shareholders. The majority of studies in this stream
have argued that the dominant shareholders use excess control to
seek private benefits at the expense of minority shareholders,
mostly through the tunneling of profits from peripheral firms to
firms at the apex of the group pyramid (Bertrand et al., 2002;
Faccio, Lang, & Young, 2001; Morck, Percy, Tian, & Yeung, 2005).

Although excess control may be conducive to rent expropria-
tion, particularly from firms at the periphery of the business group,
its effect on rent generation is a lot more complex. We argue that a
larger wedge between cash flow and control rights will have a
positive effect particularly in the case of rent generation through
R&D-driven internationalization. To start with, high control by the
dominant shareholder reduces managerial agency costs in
institutional systems where capital markets are undeveloped
and entrepreneurial capital is scarce (Yang & Scgwartz, 2016). In
such environments, a higher wedge between control and cash flow
rights may help the dominant shareholder to maintain adequate
control over group affiliates and to facilitate the transfer of funds to
those R&D projects which have the potential to be exploited
internationally. Further, a higher wedge is also advantageous in
institutional contexts where intellectual property protection laws
are underdeveloped (Gilson & Milhaupt, 2011; Gilson & Schwartz,
2013; Gilson, 2006). This is particularly true in the case of R&D-
driven internationalization where the high control by the
dominant shareholder allows for the knowledge obtained from
R&D activities to be contained and exploited within the business
group network. Finally, dominant shareholders may have a
tendency “to swing to the fences” in propelling the R&D-driven
internationalization of peripheral firms.1 When the wedge
between control rights and cash flow rights is large, dominant
shareholders may be particularly prone to undertake risky
investments, such as investing in R&D-driven internationalization,
characterized by large outlays of resources, high variance of the
potential outcomes, and greater likelihood of potential loss
(Sanders & Hambrick, 2007). The rationale here is that a large
wedge between control and cash flow rights allows owners to
benefit significantly from the success of a risky undertaking; while
the other investors will bear most of the cost of failure (Claessens &
Fan, 2002).

In contrast, affiliates with a smaller wedge between ownership
and control are often large flagship companies that have a high
degree of centrality within the business group network (Ayyagari
et al., 2015). These flagship companies are embedded in the
institutional framework of the home country which may make it
difficult to innovate and to undergo strategic adaptation when
entering foreign markets (Gaur, 2007; Kumar et al., 2012). The
extant literature has suggested that business group affiliates
generally have a less pronounced international orientation (Carney
et al., 2011; Hoskisson, Hitt, Johnson, & Grossman, 2002;
Hoskisson, Cannella, Tihanyi, & Faraci, 2004) and we surmise this
may be particularly true for the central firms in the business group
network. Moreover, firms that are central to the business group
network may take advantage of their access to internal financial
resources (Guillén, 2000; Khanna & Palepu, 1997) to pursue a wide
variety of strategic initiatives, which may divert their focus away
from the translation of research effort into enhanced internation-
alization. Formally:

Hypothesis 3. The difference between voting rights and cash
flow rights positively moderates the relationship between R&D
1 We are indebted to an anonymous reviewer for this line of reasoning.
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intensity and the degree of internationalization for firms
affiliated to business groups.

2.3. Governance structure

In its most basic formulation, governance structure “deals with
the ways in which suppliers of finance to a corporation assure
themselves of getting a return on their investment” (Shleifer &
Vishny, 1997, p. 737). In other words, governance structure deals
with ways owners (principals) get the managers of the corporation
(their agents) to give them back their money. Some of the
mechanisms that control the actions of managers are internal, and
include the board of directors and executive compensation
structures. Others are external, and include the market for
corporate control, competition, legislation, and other formal and
informal institutions (Connelly, Hoskisson, Tihanyi, & Certo, 2010).
In agency theory, the board of directors acts as a first-order agent of
the owners, with the dual function of monitoring and resource-
provisioning, and is perhaps the most important governance
instrument (Fama & Jensen, 1983; Hambrick, Misanggyi, & Park,
2015; Lan & Heracleous, 2010; Mizruchi, 1996). Below, we
elaborate on the mechanisms through which board of director
characteristics, such as the prevalence of professional (indepen-
dent) directors, and the interlocks of professional versus family
directors in the business group directorship network, affect the
link between research intensity and degree of internationalization.

2.3.1. Professionalization of the board of directors
Many of the directors of firms affiliated to business groups tend

to be members of the controlling shareholder’s family (Claessens
et al., 2000; Morck & Young, 2003). As discussed above, to the
extent that owners also control/manage the firm, potential agency
problems should be alleviated, as the potential for goal conflict
between principals and agents is minimized (Young et al., 2008).
However, the appointment of family members is sometimes
determined by family altruism, and may give rise to another type of
agency problem. The essence of this agency problem is that the
beneficiaries, particularly if they were appointed to their position
because of “blood rights” rather than professional qualifications,
may make strategic choices that can weaken the performance of
the firm (Schulze, Lubatkin, & Dino, 2003). Examples of such value-
destroying actions may include free-riding, shirking, or claiming
benefits that the owner-managers would not receive were they
employed elsewhere (Schulze et al., 2003). Further, owner-
managers have been found to be less professionally qualified
(Morck & Young, 2003), and are likely to avoid high risks,
particularly with respect to the internationalization of the firm
based on R&D capabilities (Banalieva & Eddleston, 2011).

The professionalization of the board of directors can help
counterbalance this family-business specific agency problem.
More specifically, the professionalization of the board of directors
can help translate the firm’s research effort into a higher degree of
internationalization through two channels. First, professional
directors have been found to manage capital efficiently (Sraer &
Thesmar, 2007; Yildirim-Öktem & Usdiken, 2010), more likely to
respond efficiently to competitive pressures from developed
country multinationals (Ayyagari et al., 2015) and more willing
to accept larger venturing risks, particularly with respect to the
global expansion of the firm (Banalieva & Eddleston, 2011).
Importantly, professional directors bring in complementary
expertise and can broker new contacts that would allow the
redeployment of research-based assets across additional interna-
tional markets. In other words, professional directors bring in
important complementary resources, in the form of human and
social capital, that are instrumental in translating research effort
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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into international expansion (Sirmon et al., 2011). Second, the
inclusion of outsiders can serve as a monitoring mechanism to
mitigate the potential for self-serving actions of family members
and to counterbalance excessive family entrenchment tendencies
(Yeh & Woidtke, 2005). In other words, increasing the share of
professional directors can lower the risk of resource diversion by
the controlling family and thus can increase the efficiency of
translating research effort into international expansion. Formally:

Hypothesis 4. Board professionalization positively moderates
the relationship between R&D intensity and the degree of
internationalization for firms affiliated to business groups.

2.3.2. Director interlocks
Our final hypothesis argues that director interlocks moderate

the relationship between R&D intensity and degree of internation-
alization. Director interlocks refer to the directors that the focal
firm shares with the other firms within the business group.
Interlocking directorates are an important vehicle for inter-
organizational coordination and control (Mizruchi, 1996; Pfeffer
& Salancik, 1978; Zajac, 1988). Group firms having denser network
of interlocking directorates can have better access to strategic
information and other resources, opportunity to get preferential
terms of contracts, opportunities to observe and benchmark best
management practices, and, sometimes, opportunities to engage in
collusive competitive practices with other sister firms (Larcker, So,
& Wong, 2010). Thus, director interlocks provide important
resource-provisioning functions and access to complementary
resources that can facilitate the translation of research efforts into
international expansion.

Combining this line of reasoning with the expected benefits of
professionalization of the board of directors allows us to arrive at a
more nuanced argument about the benefits of interlocking
directorates. More specifically, we differentiate between the
benefits of professional director interlocks versus the benefits of
family director interlocks.2 We argue that group firms that have a
high interlock of professional directors will exhibit extensive
coordination which will help the focal firm become aware of
potential benefits from internationalization, and also be able to
marshal enough resources to internationalize based on R&D
(Ayyagari et al., 2015; Rajagopalan & Zhang, 2008). Additionally,
when firms are confronted with such complex strategic choices,
such as internationalization based on R&D investments, profes-
sional director interlocks may provide access to expertise on how
best to respond.

Family director interlocks, on the other hand, may be
disadvantageous because family members often lack the manage-
rial expertise to handle the complexity of R&D-driven internation-
alization (Rajagopalan & Zhang, 2008). In addition, family
interlocks are a mechanism to deepen the family entrenchment
within the group and to escalate the extraction of private benefits
from control. These problems are exacerbated when control is
passed from a highly able entrepreneur to the next generation of
family heirs (Bertrand, Johnson, Samphantharak, & Schoar, 2008;
Morck & Young, 2008). As Morck and Young (2003, p. 375) explain,
“In a widely held firm, shareholders can oust inept heirs, but in a
family business group this is not possible because the family holds
voting control over every firm in the group.” To make things worse,
interlocking family directorates can be used by feuding factions of
family descendants to accelerate wealth extraction, which results
2 We are indebted to an anonymous reviewer for this insight.
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in tunneling resources out of group firms (Bertrand et al., 2008). In
sum, family director interlocks, particularly in cases of inherited
control, can stifle value creation and encourage resource diversion
and rent expropriation to the detriment of the strategic objectives
of the firm, such as the deployment of R&D capabilities across
international markets. Formally:

Hypothesis 5a. Professional director interlocks positively
moderates the relationship between R&D intensity and the
degree of internationalization for firms affiliated to business
groups.

Hypothesis 5b. Family director interlocks negatively moderates
the relationship between R&D intensity and the degree of
internationalization for firms affiliated to business groups.

3. Methods

3.1. Sample selection

Our sample is drawn from the Prowess database, which is
maintained by CMIE (Centre for Monitoring the Indian Economy).
We initially extracted data of all firms, both affiliated and
unaffiliated, that is provided in Prowess database for the period
2006–2012. Considering firms that were only listed (BSE listing
A&B) and dropping firms that have sales of less than Rs 60 million
(Berger & Ofek, 1995), and those that do not have founding family’s
equity, reduced this number to 2455 firms. We then dropped firms
that did not have data available for calculating any one of the
components of degree of internationalization which further
reduced this sample to 974 firms. Of these 974 firms, 473 are
business group affiliated firms (48.56%) and the rest are unaffiliat-
ed firms. The mean ROA of our sample, including both affiliated and
unaffiliated firms, is 8.67% with a standard deviation of 13.33
(minimum—9.12%; maximum 44.60%) while the mean age of the
firm is 24.45 yrs. with a standard deviation of 19.39 (minimum 2
yrs.; maximum 102 yrs.).

3.2. Variables

3.2.1. Dependent variable
Internationalization is a complex phenomenon. To capture its

multifaceted nature, we measured the firm’s degree of interna-
tionalization (DOI), following Singla, Veliyath, and George (2013),
as a summation of four dimensions of internationalization: foreign
sales to total sales (FSTS), foreign assets to total assets (FATA), the
number of overseas subsidiaries to total number of subsidiaries
(OSTS) and scope.3 This measure captures the greater propensity of
emerging market firms to use non-traditional international
expansion strategies, such as the simultaneous use of exports
and foreign direct investment (Contractor, Kumar, & Kundu, 2007;
Gaur & Kumar, 2010). The four different variables (FSTS, FATA,
OSTS, and Scope) were summed to form our composite measure of
degree of internationalization called DOI index, which had a
theoretical range of 0 to 4. In order to keep this measure in the
same scale with our other variables, we divided the DOI index by
4.4
3 Please refer to Annexure 1 on how each of these variables is calculated.
4 The four items in our DOI measure demonstrated good inter-item reliability

(Cronbach alpha of 0.609) and loaded on one factor with a high eigenvalue (2.333)
and high explained variance (79.16%). In addition, the inter-item correlation varied
from 0.483 to 0.751.

up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004



5 Xi(t-1) includes the instrument variables
6 Wi(t-1) includes the family ownership, control-cash flow rights wedge, board

professionalization and twin measures of interlocking directors.
7 The number of firms in our sample that were included in BSE 100 index varied

from 22 (2006) to 28 (2012).
8 The results of the first stage are available on request from the authors.
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3.2.2. Explanatory variables
The key explanatory variable for this study was the firm’s

expenditure in R&D as percentage of its total sales (R&D). Other
explanatory variables included measures for ownership and
governance structure. Ownership structure included two variables.
First, we combined ownership by family and affiliated firms into
one broad category of blockholding ownership—family ownership
(FAMILY OWNERSHIP). Second, following Kali and Sarkar (2011)
and Ayyagari et al. (2015), we defined a variable called Control-
Cash Flow Rights Wedge (WEDGE), which is the difference
between voting (control) rights and cash flow rights of the
promoters. Voting rights are the sum of the equity holdings by
promoters and holdings by Person Acting in Concert (PAC). PAC
includes the affiliates of business groups or their subsidiary
companies. Cash flow rights are the aggregate equity holdings by
promoters.

To measure governance structure, we used two measures. First,
to measure the level of board professionalization, we defined a
variable, PROFESSIONAL, which measures the percentage of
professional (independent) directors to the total directors on the
board. Second, to measure interlocking directors of each firm
within the business group, we defined two variables- PROFES-
SIONAL DIRECTOR INTERLOCKS and FAMILY DIRECTOR INTER-
LOCKS. PROFESSIONAL DIRECTOR INTERLOCKS is the percentage of
professional (independent) directors that a firm shares with other
firms within the business group to the total number of professional
directors of the firm. FAMILY DIRECTOR INTERLOCKS is the
percentage of family directors that a firm shares with other firms
within the business group to the total number of family directors of
the firm.

3.2.3. Control variables
We control for a number of firm-level characteristics, such as

firm size (SIZE), measured as the natural logarithm of sales, firm
age in years (AGE), current ratio (CR, measured as current assets to
current liabilities), leverage (LEVERAGE, measured as debt over
total assets), and return on assets (ROA). A dummy variable was
also introduced to denote business group affiliation (1 if a firm is
affiliated to a business group; 0 otherwise). We also controlled for
industry and year effects.

A detailed summary of our measures and the sources of data is
provided in Appendix A.

3.3. Regression specification

We used panel data regressions to examine our hypotheses.
Research has suggested that strategies are determined endoge-
nously and that failure to account for this endogeneity could lead
to erroneous detection of strategic outcomes (Campa & Kedia,
2002; Villalonga, 2004). We, therefore, controlled for the
endogeneity of the decision to invest in R&D. We mitigated
endogeneity by using a two-stage least squares (2SLS) regression
process, the most popular approach that relies on instrumental
variables (IVs) (Campa & Kedia, 2002; Roberts & Whited, 2012). In
the first stage of the 2SLS procedure, we used all the exogenous
variables as explanatory variables in the decision to invest in R&D.
In the second stage, we used the fitted value from the first stage as
an instrument for the R&D intensity variable. Our final regression
model is presented below,

R&D Intensityit (R&Dit) = b1Xi(t�1) + V1Ui(t�1) + eit (1)

Degree of Internationalizationit = b2 R&Di(t�1) + a2Wi(t�1) + m2R&Di

(t�1)*Wi(t�1) + V2Ui(t�1) + hit (2)
Please cite this article in press as: S. Purkayastha, et al., Business gro
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Xi(t-1) is a vector that affects R&D intensity,5 and Wi(t-1) is a vector
that affects degree of internationalization6; Ui(t-1) are the control
variables. All the above variables were lagged by one year. One
critical challenge in using this process is to identify defensible,
valid IVs that are can predict only R&D expenditure (David, Hall, &
Toole, 2000; Yi et al., 2013). That is, there must exist some
elements in vector Xi(t-1) that are different from those in Wi(t-1).
Based on Campa and Kedia (2002), we identified three sets of
variables that affect R&D expenditure, namely industry, time, and
firm characteristics. We used two industry variables: the fraction
of all firms in a particular industry that have non-zero expenditure
in R&D; and the fraction of sales generated by these firms to the
total sales in the industry in each of the respective years. To capture
time effects, we included the growth rate of India’s GDP. It is
reasonable to argue that firms will typically refrain from R&D
expenditure when the growth rate is low. Finally, firm character-
istics are likely to affect the decision to invest in R&D. Firms that
have access to capital markets, either locally or abroad, may find it
easier to raise capital and be able to finance their R&D strategy. We
included two firm variables that capture whether firms have access
to capital markets—a dummy variable indicating if the firm is
included in the S&P BSE 100 Index7 and another dummy variable
indicating if the firm has a global depositary receipt on a foreign
stock exchange.

4. Results

Table 1 provides the means, standard deviations, and correla-
tions for all variables.

Table 2 presents the results of the second stage of the 2SLS
regressions.8 We used GLS estimations for examining our
hypotheses. GLS estimations provide corrections for the presence
of autocorrelation and heteroscedasticity in cross-sectional time
series data and so are suitable for our analysis (Singh & Gaur, 2013).

To test Hypothesis 1, we used the whole sample of 974 firms
(473 business group affiliated and 501 unaffiliated firms). From
Table 2 Model 1, we find that R&D intensity positively affects the
firm’s degree of internationalization (b = 0.010, p < 0.01). This
result holds even after introducing the interaction terms (Models
2–7). In Model 2, the coefficient of the interaction term between
business group dummy and R&D intensity is positive (b = 0.008,
p < 0.01) which suggests that for business group affiliated firms,
R&D intensity positively effects firm’s degree of internationaliza-
tion, thereby supporting Hypothesis 1.9

To test Hypotheses 2–5, we used only the subsample of business
group affiliated firms. Models 3–7 present results for business
group affiliated firms as outlined in these hypotheses. In Model 3,
we find that the coefficient of the interaction term between R&D
intensity and family ownership is positive (b = 0.011, p < 0.05),
thereby supporting our Hypothesis 2. Model 4 presents that the co-
efficient of interaction between control-cash flow rights wedge
and R&D intensity is positive (b = 0.016, p < 0.01), which supports
our Hypotheses 3.

Models 5–7 present the results of our governance hypotheses.
In Model 5, we interact R&D intensity with board professionalism
and find that the co-efficient of the interaction term is positive
(b = 0.029, p < 0.05), thereby supporting our Hypothesis 4. In
As an additional test, we re-ran the analysis with only business group affiliated
firms. The results remain unchanged.

up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004



Table 1
Descriptive statistics and correlation matrix.a

Variables Mean Std.
Dev

1 2 3 4 5 6 7 8 9 10 11 12

1.DOI 0.112 0.139 1
2. R&D 0.009 0.017 0.324** 1
3.FAMILY OWNERSHIP 56.401 16.304 0.117** 0.005 1
4.WEDGE 32.855 20.509 �0.064** �0.043 0.224** 1
5. PROFESSIONAL 40.470 21.127 0.098** 0.150** 0.037 0.006 1
6.PROFESSIONAL DIRECTOR
INTERLOCKS

10.315 21.787 0.049* �0.051 0.020 �0.082** �0.003 1

7.FAMILY DIRECTOR
INTERLOCKS

38.233 43.824 0.020 �0.082** �0.182** 0.031 0.025 0.242** 1

8. SIZE 8.336 1.671 0.258** 0.046 �0.129** 0.170** 0.218** 0.025 0.143** 1
9. AGE 36.882 21.360 �0.092** �0.099** �0.165** 0.011 0.067** �0.050* 0.012 0.051** 1
10. LEVERAGE 0.390 0.395 �0.070** �0.071** �0.019 �0.041 �0.013 0.013 �0.082** �0.258** 0.011 1
11. CR 2.643 2.329 0.057** 0.079** 0.037 0.005 �0.054** 0.029 �0.010 �0.053** �0.064** �0.045* 1
12. ROA 13.351 8.766 0.009 0.018 0.093** 0.049* �0.007 0.039 0.054** 0.217** 0.021 �0.319** 0.064** 1

a The descriptive statistics are for group affiliated firms as all our hypotheses (except Hypothesis 1) deals with group firms. Also theoretically, the variables WEDGE,
PROFESSIONAL and FAMILY DIRECTOR INTERLOCKS does not exist for non-group firms.

* p < 0.05.
** p < 0.01.

Table 2
Second stage of the 2SLS.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Constant �0.075**

(0.032)
�0.084**

(0.032)
�0.041*

(0.024)
�0.141***

(0.013)
�0.106***

(0.016)
�0.106***

(0.017)
�0.098***

(0.017)
R&D 0.010***

(0.001)
0.007***

(0.001)
0.025***

(0.002)
0.010***

(0.002)
0.025***

(0.003)
0.026***

(0.001)
0.026***

(0.002)
SIZE 0.021***

(0.001)
0.019***

(0.001)
0.013***

(0.001)
0.025***

(0.001)
0.024***

(0.001)
0.022***

(0.001)
0.022***

(0.001)
AGE �0.132***

(0.007)
�0.127***

(0.008)
�0.154***

(0.010)
�0.083***

(0.007)
�0.091***

(0.008)
�0.091***

(0.008)
�0.094***

(0.008)
LEVERAGE �0.024***

(0.004)
�0.028***

(0.009)
�0.056***

(0.011)
�0.012**

(0.005)
�0.017**

(0.007)
0.870
(0.685)

�0.939
(0.701)

CR 0.020
(0.091)

0.000
(0.085)

0.298**

(0.118)
0.420***

(0.103)
0.313***

(0.107)
0.278**

(0.109)
0.341***

(0.105)
ROA 0.031*

(0.018)
0.026
(0.017)

0.053***

(0.020)
0.028*

(0.017)
0.036**

(0.017)
0.046**

(0.018)
0.049***

(0.018)
BG Dummy 0.026***

(0.004)
0.014***

(0.004)
R&D � BG Dummy 0.008***

(0.002)
FAMILY
OWNERSHIP

0.089***

(0.014)
WEDGE �0.034***

(0.009)
PROFESSIONAL 0.037***

(0.009)
PROFESSIONAL DIRECTOR INTERLOCKS 0.031***

(0.007)
FAMILY DIRECTOR INTERLOCKS �0.012***

(0.004)
R&D � FAMILY OWNERSHIP 0.011**

(0.004)
R&D � WEDGE 0.016***

(0.004)
R&D � PROFESSIONAL 0.029**

(0.014)
R&D*PROFESSIONAL DIRECTOR INTERLOCKS 0.033***

(0.007)
R&D � FAMILY DIRECTOR INTERLOCKS �0.011***

(0.002)
Wald Chi square 12860.30*** 11926.39*** 5528.89*** 4510.19*** 3457.18*** 4163.70*** 4447.50***

No. of Observationsa 1930 1930 1351 1351 1223 1223 1223

Numbers in brackets signify standard error.
a The number of observations is different because of availability of data across different variables. Also, sample sizes are different. While Models 1and 2 include both

affiliated and unaffiliated firms; Models 3 to 7 include only affiliated firms.
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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Table 3a
Assuming R&D intensity = 0 for firms having missing R&D expenditure.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Constant �0.017
(0.011)

�0.042
(0.079)

0.043
(0.079)

�0.035
(0.039)

�0.032
(0.038)

�0.026
(0.039)

R&D 0.012***
(0.001)

0.023***
(0.003)

0.017***
(0.002)

0.035***
(0.003)

0.029***
(0.002)

0.030***
(0.002)

SIZE 0.017***
(0.001)

0.020***
(0.001)

0.021***
(0.001)

0.023***
(0.001)

0.022***
(0.001)

0.021***
(0.001)

AGE �0.041***
(0.004)

�0.065***
(0.006)

�0.066***
(0.005)

�0.083***
(0.006)

�0.089***
(0.006)

�0.085***
(0.006)

LEVERAGE �0.015***
(0.003)

�0.005
(0.244)

0.076
(0.229)

0.000
(0.003)

�0.001
(0.003)

�0.002
(0.003)

CR 0.087***
(0.025)

�0.005
(0.049)

�0.004
(0.052)

0.006
(0.061)

0.002
(0.062)

0.000
(0.001)

ROA 0.033***
(0.007)

0.033***
(0.009)

0.054***
(0.011)

0.068***
(0.014)

0.061***
(0.013)

0.063***
(0.013)

BG Dummy 0.023
(0.022)

R&D � BG Dummy 0.080***
(0.020)

FAMILY
OWNERSHIP

0.030***
(0.005)

WEDGE �0.048***
(0.006)

PROFESSIONAL 0.014*
(0.007)

PROFESSIONAL DIRECTOR INTERLOCKS 0.028***
(0.006)

FAMILY DIRECTOR INTERLOCKS 0.004
(0.003)

R&D � FAMILY OWNERSHIP 0.007**
(0.003)

R&D � WEDGE 0.013***
(0.004)

R&D � PROFESSIONAL 0.015**
(0.006)

R&D*PROFESSIONAL DIRECTOR INTERLOCKS 0.021***
(0.006)

R&D*FAMILY DIRECTOR INTERLOCKS �0.009***
(0.001)

Wald Chi square 16511.05*** 22175.73*** 16195.10*** 4067.61*** 5226.13*** 6066.54***
No. of Observationsa 4889 2389 2389 2063 2063 2063

a The number of observations is different because of availability of data across different variables. Also, sample sizes are different. While Model 1includes both affiliated and
unaffiliated firms; Models 2–6 include only affiliated firms.
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Model 6, the co-efficient of interaction between R&D intensity and
the percentage of professional director interlocks is positive
(b = 0.033, p < 0.05), thereby supporting our Hypothesis 5a. Finally,
Model 7 presents that the coefficient of interaction between R&D
intensity and the percentage of family director interlocks is
negative (b = �0.011, p < 0.01), thereby supporting our Hypothesis
5b.

In sum, our results indicate that R&D intensity positively affects
the degree of internationalization of Indian firms. This relationship
is positively moderated by business group affiliation (supporting
Hypothesis 1), family ownership (supporting Hypothesis 2), wedge
between voting and cash flow rights (supporting Hypothesis 3),
board professionalization (supporting Hypothesis 4) and the
percentage of professional director interlocks (supporting Hypoth-
esis 5a); while negatively moderated by the percentage of family
director interlocks (supporting Hypothesis 5b).

4.1. Robustness tests

We performed a series of tests to verify that our results are
robust to alternative specifications. The results are largely
Please cite this article in press as: S. Purkayastha, et al., Business gro
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consistent with those presented in our main analyses, and provide
support for the hypotheses.10

First, we re-ran our analysis by assuming that firms with
missing R&D expenditure spend nothing, 0.5% and 0.75% of their
sales on R&D. This is because under the Indian Companies Act,
1956, companies are required to report only all those heads of
expenditure that account for more than 1% of their turnover
(sales). R&D expenditure in most Indian companies often accounts
for less than 1% of turnover, so it is up to the management to report
it separately or not. Although many companies do report R&D
expenditure even if it is less than 1% of turnover, yet the lack of a
mandatory disclosure of R&D expenditure in accounts causes a
source of bias. When a company does not report R&D expenditure,
it is not clear if it does not spend anything on R&D or chooses not to
report because it is less than 1%. Given this situation, we decided to
test our results by assuming different levels of R&D intensity (0.00,
0.50 or 0.75%) when the expenditures of R&D are missing in our
sample. These results are presented in Tables 3a–3c .

In the above robustness tests we find that for business group
10 We do not present the results for all the models for the sake of brevity, but the
results are available from the authors on request.

up effects on the R&D intensity-internationalization relationship:
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Table 3b
Assuming R&D intensity = 0.5% of sales for firms having missing R&D expenditure.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Constant �0.021*

(0.011)
0.015
(0.079)

0.023
(0.079)

�0.069***

(0.022)
�0.047
(0.038)

�0.070***

(0.023)
R&D 0.016***

(0.002)
0.023***

(0.003)
0.014***

(0.001)
0.028***

(0.004)
0.029***

(0.002)
0.029***

(0.002)
SIZE 0.018***

(0.001)
0.022***

(0.001)
0.024***

(0.001)
0.024***

(0.001)
0.023***

(0.001)
0.022***

(0.001)
AGE �0.041***

(0.004)
�0.064***

(0.006)
�0.070***

(0.005)
�0.081***

(0.006)
�0.089***

(0.006)
�0.086***

(0.005)
LEVERAGE �0.016***

(0.003)
0.002
(0.002)

�0.062***

(0.017)
�0.002
(0.003)

�0.003
(0.003)

�0.004
(0.003)

CR 0.075***

(0.025)
0.016
(0.044)

�0.003
(0.058)

�0.048
(0.063)

0.045
(0.062)

�0.031
(0.062)

ROA 0.032***

(0.007)
0.041***

(0.010)
0.065***

(0.011)
0.071***

(0.013)
0.058***

(0.012)
0.065***

(0.013)
BG Dummy 0.035

(0.023)
R&D � BG Dummy 0.046**

(0.021)
FAMILY
OWNERSHIP

0.032***

(0.006)
WEDGE �0.046***

(0.006)
PROFESSIONAL 0.013*

(0.007)
PROFESSIONAL DIRECTOR INTERLOCKS 0.018***

(0.006)
FAMILY DIRECTOR INTERLOCKS �0.006*

(0.003)
R&D � FAMILY OWNERSHIP 0.010***

(0.003)
R&D � WEDGE 0.005**

(0.002)
R&D � PROFESSIONAL 0.006

(0.006)
R&D*PROFESSIONAL DIRECTOR INTERLOCKS 0.033***

(0.008)
R&D*FAMILY DIRECTOR INTERLOCKS �0.010***

(0.002)
Wald Chi square 16624.19*** 18873.74*** 15857.14*** 4679.63*** 6289.11*** 7003.78***

No. of Observationsa 4889 2389 2389 2063 2063 2063

Numbers in brackets signify standard error.
a The number of observations is different because of availability of data across different variables. Also, sample sizes are different. While Model 1includes both affiliated and

unaffiliated firms; Models 2 to 6 include only affiliated firms.
** p < 0.05.
*** p < 0.01.

11 Results not presented here because of space constraints and available from the
authors upon request.
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affiliated firms, R&D intensity positively affects internationaliza-
tion, thereby supporting Hypothesis 1. The co-efficient of the
interaction between business group dummy and R&D intensity is
positive when we replace missing R&D intensity as 0.00% of sales
(Model 1 in Table 3a, b = 0.080, p < 0.01) and 0.50% of sales (Model
1 in Table 3b, b = 0.046, p < 0.05). The co-efficient of the interaction
between R&D intensity and ownership by family and affiliated
firms is positive for all our assumptions of different levels of R&D
intensity (Model 2 in Tables 3a (b = 0.007, p < 0.05), 3b (b = 0.010,
p < 0.01) & 3c (b = 0.009, p < 0.01)), thereby supporting Hypothesis
2. Similarly, we also find that the co-efficient of the interaction
term between R&D intensity and voting & cash flow rights wedge is
also positive for all our assumptions of R&D intensity (Model 3 in
Tables 3a (b = 0.013, p < 0.01), 3b (b = 0.005, p < 0.05) & 3c
(b = 0.003, p < 0.10)), which supports our Hypothesis 3. For the
governance variables, we find that the interaction between board
R&D intensity and board professionalization is positive when
missing values of R&D intensity is replaced as 0.00% (Table 3a,
Model 4, b = 0.015, p < 0.05); thereby supporting Hypothesis 4.
Also, the co-efficient of interaction between R&D intensity and the
percentage of professional director interlocks is positive for all our
assumptions of different levels of R&D intensity (Model 5 in
Tables 3a (b = 0.021, p < 0.01), 3b (b = 0.033, p < 0.01) & 3c
Please cite this article in press as: S. Purkayastha, et al., Business gro
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(b = 0.040, p < 0.01)), thereby supporting our Hypothesis 5a.
Finally, Model 6 provides support for our Hypothesis 5b where
the coefficient of interaction between R&D intensity and the
percentage of family director interlocks is negative for all our
assumptions about R&D intensity ((b = �0.009, p < 0.01), 3b
(b = �0.010, p < 0.01) & 3c (b = �0.010, p < 0.01)).

Second, we re-ran our analysis by using three and five year lags of
our independent variables. Lagging the variablesdoes not change the
direction of our relationships. Additionally, we used an alternate
measure of internationalization, foreign sales to total sales (FSTS),
following Kumar et al. (2012). Finally, to account for reverse causality
between R&D intensity and internationalization, we used Salomon
and Shaver’s (2005) system of non-recursive equations. In both
cases, we find that the directionality of our findings remain
unchanged, though less statistically significant.11 In summary, our
results using multiple assumptions and multiple measures corrobo-
rate the results from the main regression specification.
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004



Table 3c
Assuming R&D intensity = 0.75% of sales for firms having missing R&D expenditure.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Constant �0.023**

(0.011)
0.003
(0.080)

0.019
(0.079)

�0.075***

(0.022)
�0.053
(0.038)

�0.049
(0.038)

R&D 0.017***

(0.002)
0.021***

(0.003)
0.014***

(0.001)
0.023***

(0.004)
0.028***

(0.002)
0.028***

(0.002)
SIZE 0.018***

(0.001)
0.023***

(0.001)
0.024***

(0.001)
0.024***

(0.001)
0.023***

(0.001)
0.022***

(0.001)
AGE �0.041***

(0.004)
�0.063***

(0.005)
�0.071***

(0.005)
�0.081***

(0.006)
�0.092***

(0.005)
�0.088***

(0.005)
LEVERAGE �0.015***

(0.003)
0.003
(0.002)

�0.059***

(0.016)
�0.002
(0.003)

�0.004
(0.003)

�0.004
(0.003)

CR 0.067***

(0.024)
0.024
(0.042)

�0.005
(0.059)

�0.062
(0.064)

�0.063
(0.061)

�0.047
(0.062)

ROA 0.032***

(0.007)
0.045***

(0.010)
0.066***

(0.011)
0.071***

(0.013)
0.052***

(0.011)
0.064***

(0.012)
BG Dummy 0.042*

(0.022)
R&D � BG Dummy 0.032

(0.020)
FAMILY
OWNERSHIP

0.032***

(0.006)
WEDGE �0.047***

(0.006)
PROFESSIONAL 0.015*

(0.008)
PROFESSIONAL DIRECTOR INTERLOCKS �0.011

(0.007)
FAMILY DIRECTOR INTERLOCKS �0.008**

(0.003)
R&D � FAMILY OWNERSHIP 0.009***

(0.003)
R&D � WEDGE 0.003*

(0.002)
R&D � PROFESSIONAL �0.000

(0.006)
R&D*PROFESSIONAL DIRECTOR INTERLOCKS 0.040***

(0.007)
R&D*FAMILY DIRECTOR INTERLOCKS �0.010***

(0.002)
Wald Chi square 16674.07*** 16507.91*** 16605.71*** 5687.87*** 8058.09*** 8008.25***

No. of Observationsa 4889 2389 2389 2063 2063 2063

Numbers in brackets signify standard error.
a The number of observations is different because of availability of data across different variables. Also, sample sizes are different. While Model 1includes both affiliated and

unaffiliated firms; Models 2 to 6 include only affiliated firms.
* p < 0.10.
** p < 0.05.
*** p < 0.01.

10 S. Purkayastha et al. / Journal of World Business xxx (2016) xxx–xxx

G Model
WORBUS 846 No. of Pages 14
5. Discussion

Emerging market firms are fast becoming a sizeable and rising
feature of global competition (Chittoor et al., 2009). A report by the
McKinsey Global Institute suggests that firms based in emerging
markets will account for more than 45% of the Fortune Global 500
ranking by 2025, up from 26% in 2013 (McKinsey Global Institute,
2013).12 However, our understanding of these emerging giants,
particularly the phenomenon of their R&D-driven internationali-
zation, still remains in its infancy. Our study explores the linkage
between R&D activity and internationalization efforts of firms
affiliated to Indian business groups. Incorporating insights from
the resource-based view of the firm and agency theory, we
examine the effect of business group heterogeneity, in terms of
ownership and governance structures, on the R&D intensity-
degree of internationalization relationship. Our findings highlight
that, much like their counterparts in developed economies,
emerging market firms, especially business group affiliated firms,
are able to use their R&D activity as a platform for
12 http://www.cnbc.com/2013/10/02/emerging-markets-to-shake-up-fortune-
500-list.html.
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internationalization. In addition, ownership by family and
affiliated firms within the business group network and governance
by professional directors positively moderate, while governance by
family directors negatively moderates this relationship. Below, we
discuss our theoretical contributions and their practitioner
implications.

5.1. Contributions

5.1.1. Capability development and internationalization
Our finding of a positive relationship between R&D expenditures

and degree of internationalization challenges traditional arguments
that affiliated firms in emerging markets are unlikely to achieve a
competitive advantage from R&D activity because they are starting
later, do not have the firm specific knowledge or vertical integration
economies, suffer from shorter product life-cycles under which to
recoup investment, and generally are less geographically diversified
(see, for example, Chittoor et al., 2009; Kumar & Siddharthan,1994).
The dominant views on the internationalization of the emerging
market firms, such as the “linkage-leverage-learning” perspective
(Bonaglia et al., 2007; Mathews, 2006) or the “springboard”
perspective (Luo & Tung, 2007), posit that emerging market firms
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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internationalize with an asset-augmentation motive, i.e. they
internationalize to augment their assets by acquiring new technolo-
gies, upgrading capabilities at home and catching up to advanced
economies’ firms. Our findings suggest this view may be incomplete.
When emerging market firms invest in R&D activities, they develop
assets that are internationally transferrable and redeployable. Thus,
R&D intensity provides a resource platform that can be exploited for
international growth. As emerging market firms “develop capabili-
ties at the same time as they internationalize in a co-evolutionary
manner” (Cuervo-Cazurra, 2012, p.161), both asset exploitation and
asset exploration need to be taken into consideration for a proper
understanding of their internationalization (Dunning, 2006).

Further, we find that the positive relationship between R&D
expenditures and degree of internationalization is stronger for
business group affiliates compared to unaffiliated firms. This is
because affiliated firms can take advantage of business groups’
larger scale and scope of operations (Guillén, 2000). Besides,
business groups’ network structure can provide important linkages
with respect to technology transfer, connection to prospective
clients, suppliers and other partners (Lamin, 2013; Mahmood et al.,
2011). Such network benefits are particularly important in the case
of intrinsically risky investments, such as R&D-driven internation-
alization. Our study documents that business group affiliates are
better able to translate a higher level of research intensity into a
higher degree of internationalization.

5.1.2. Within-business-group heterogeneity and rent generation
through R&D-driven internationalization

Although business group membership confers advantages in
R&D-driven internationalization, not all firms within the network
are likely to benefit equally. This is because of the heterogeneity
inherent within business groups. Like previous studies, our
findings strongly caution against subsuming business group effects
into a single binary variable denoting business group affiliation
(Chittoor, Kale, & Puranam, 2014; Wan, Hoskisson, & Kim, 2004). In
fact, we find that the strength of the link between research
intensity and degree of internationalization is significantly affected
by the ownership and governance structure of the affiliate.

With respect to ownership effects, we find a positive
moderating effect of the concentration of ownership and control
in family hands. Some recent studies have emphasized the
existence of principal–principal agency problems between family
members and outside investors in the context of rent expropriation
(Bertrand et al., 2002; Chang, 2003; Johnson et al., 2010) and
outward foreign direct investments (Bhaumik et al., 2010). Similar
to Kim et al. (2008), we find that families as dominant shareholders
appear to play a different role with respect to rent generation. We
concur with Kim et al. (2008) that regardless of the various
principal–principal conflicts with respect to rent expropriation,
family ownership and control has a positive effect on rent
generation (through translation of research outlays into interna-
tional expansion, in the context of our study).

Extending the socio-emotional wealth literature on family
firms (Gómez-Mejía et al., 2007; Sanchez-Famoso, Akhter,
Iturralde, Chirico, & Maseda, 2015), we argue that the reasons
for the positive effect of family ownership on rent generation may
be quite diverse. They can include the family “name” as a source of
power and pride (Bhaumik et al., 2010), the involvement of family’s
wealth and reputation in the firm, and families’ regarding the firm
as an asset to be passed on to their descendants rather than wealth
to consume during their lifetime (Casson, 1999; Chami, 1999); all
resulting in the tendency to translate more of the investment in
R&D into increased internationalization. In addition, the excess
control, or a large wedge between cash flow and control rights may
encourage the dominant shareholder to pursue high risk-return
strategies such as international expansion based on R&D
Please cite this article in press as: S. Purkayastha, et al., Business gro
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capabilities, because the family will benefit disproportionately
in the case of success, whereas minority shareholders will bear the
losses in the case of failure. Our findings are also consistent with
the results from the recent study by Singh and Gaur (2013), who
found positive effects of family ownership on R&D intensity and
scale of foreign investments in a sample of listed Indian firms
between 2002 and 2009.

With respect to governance, we find that the degree of
professionalization of the firm’s board of directors and interlocks
of professional director among firms within the business group
network has a positive moderating effect on the link between R&D
intensity and internationalization. We surmise that this is due to
professional directors’ abilities to manage capital more efficiently
(Sraer & Thesmar, 2007), to efficiently respond to competitive
pressures from developed country multinationals (Ayyagari et al.,
2015) and willing to accept larger venturing risks, particularly with
respect to the global expansion of the firm (Banalieva & Eddleston,
2011). In addition, the inclusion of outsiders can serve as a
monitoring mechanism to mitigate the potential for self-serving
actions of family members and counterbalance excessive family
entrenchment tendencies (Yeh & Woidtke, 2005).

By examining the effect of both ownership and governance
structure of business group affiliated firms on R&D-driven
internationalization, we find that although ownership and control
rights by the family and affiliated firms has a positive moderating
impact, family members actively participating in the management
of the affiliated firms have a negative moderating effect. Family
owners face fewer principal-agent problems, have long-term
investment horizons, and can provide incentives to other owner-
ship groups and managers to follow the strategies of their choice,
such as the translation of research effort into a higher degree of
internationalization. All of these aspects enhance the benefits of
family ownership. At the same time, family entrenchment through
interlocking directorates tempts them to extract private benefits
from control, rather than focus on the strategic initiatives directed
towards rent generation (Singla et al., 2013). Family entrenchment
can be exacerbated if the family views internationalization as a
strategy to expand the firm so as to create employment for less
competent family members (Zahra, 2003). Succinctly put, we find
that families are good owners and controllers, but that family
members are not very good agents.

5.2. Practitioner implications

Our study provides important insights for managers. First,
investment in R&D pays off. One of the common debates in the
boardrooms of emerging market firms is whether indigenous R&D
activity can be helpful in their internationalization. The most
common solution to this debate is that indigenous R&D can be at
best used as a supportive role in the global supply chain of
established multinationals and not as a prime mover of interna-
tionalization. In contrast to this conventional wisdom, our study
suggests that emerging economy firms should invest in R&D
activities which can be used as a platform for internationalization,
just like firms in developed economies. Second, our paper makes a
distinction between ownership and governance structure and their
varying impacts on the R&D intensity-internationalization rela-
tionship. While concentrated family ownership has a positive
impact, family members actively participating in the management
of the affiliated firms has a negative effect. As business group
affiliated firms are primarily owned by families, they need to make
a distinction between ownership and governance, which becomes
even more important in internationalization strategies that are
based on R&D investments. While concentrated family ownership
helps to monitor management and reduce their tendencies to
engage in opportunistic behavior; professional management
up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004
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diminishes expropriation of private benefits by family owners.
Also, managing businesses abroad requires skills that family
members may not possess. Given the weak institutional environ-
ment in India and other emerging countries and the dominant role
of families in business group affiliated firms, we suggest that it is
the responsibility of the family to modify and optimize governance
structures. Families should recognize the inherent tradeoffs
associated with maintaining greater family control through
increased board participation on the one hand, and successful
implementation of internationalization strategies on the other.
Finally, there are relative advantages and disadvantages of family
director over professional director interlocks. While family
directors may be beneficial in domestic expansion, because of
the strength of their local industry contacts and political clout,
these assets may be less valuable when it comes to a complex
process such as R&D-driven internationalization. Thus, depending
on the focus of the firm on either domestic or international
expansion, family owners should decide on the composition of
their board of directors.

6. Limitations and directions for future research

Our study is not without limitations, which need to be borne in
mind when interpreting its results. Although the theoretical
framework of the study can be applied beyond the Indian context,
future researchers may look into other emerging markets
dominated by business groups to test the validity of our empirical
results. Second, our measure of R&D capabilities as R&D expendi-
ture is somewhat rudimentary. Future studies may incorporate
other aspects of R&D capability such as new patents filed or new
product introductions. Third, we looked at the ownership and
governance structure of firms affiliated to Indian business groups,
in terms of the ownership stake of the family, and the board of
directors’ characteristics. We call upon future researchers to
complement our insights by incorporating the effects of the
management structure of the firm, particularly the comparison of
family-owned, family-managed, and family-controlled firms as a
fruitful avenue to extend our study. Another natural extension of
our project will be to investigate the interplay between R&D
intensity and ownership/governance characteristics across busi-
ness group-affiliated versus unaffiliated firms. Finally, a promising
line of research would be to focus on specific categories of
independent directors, such as CEOs of other firms, who are more
likely to share relevant expertise.
Table A1
Variables, measures and sources of data.

Variable Definition 

Dependent variable
1. Degree of
internationalization
(DOI)

Summation of (a) foreign sales to total sales, (b) foreign asse
subsidiaries to total number of subsidiaries, and (d) propor
firm has subsidiaries to highest number of countries with su
particular year (Scope)

Independent variable
2. R&D R&D expenditure as a percentage of its total sales 

3. FAMILY OWNERSHIP Percentage of shareholding by the family & by their affiliat
4. WEDGE Difference between voting (control) rights and cash flow r

equity holdings by promoters and holdings by Person Acti
affiliates of business groups or their subsidiary companies. 

holdings by promoters
5. PROFESSIONAL Percentage of professional (independent) directors to total
6. PROFESSIONAL
DIRECTOR
INTERLOCKS

Percentage of professional (independent) directors that a fi

business group to the total number of professional directo
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7. Conclusions

Limitations notwithstanding, our study contributes to the
ongoing conversation on the R&D intensity-internationalization
dynamics in emerging markets, using panel data which allows us
to track the mechanisms of change over time. Emerging economies
represent a potentially rich area for phenomenon-based research
wherein a contemporary, real-world phenomenon can be identi-
fied, tested and the robustness of theories that were primarily
conceptualized for a developed market can be checked in a
different context. Our study thus responds to the call by Doh
(2015:1) to provide “greater attention to phenomenon-based
research in international business”. We explore the phenomenon
of internationalization of research-active business group affiliated
firms and our findings challenge traditional theoretical arguments
that such firms are unlikely to internationalize successfully
because they are starting later, do not have the firm specific
knowledge or vertical integration economies, suffer from shorter
product life-cycles under which to recoup investment, and
generally are less geographically diversified. We also contribute
to the growing stream of research of internationalization of
emerging economy firms using an integrative theoretical frame-
work based on agency theory and the resource-based view of firm
to explain the effects of ownership and governance structure on
the strategic choices available to the firm. Empirically, we
contribute by explicitly controlling for the endogeneity of the
R&D decision, using two-stage least squares methodology (Campa
& Kedia, 2002). This allows us to mitigate the inherent bias in the
regression estimations and to gain finer-grained insights from the
statistical tests (Carney et al., 2011).

More broadly, we engage in the tripartite debate in the
international business literature on whether a) we need new
theories to understand emerging country multinationals (Guillen
& Garcia-Canal, 2009; Luo & Tung, 2007; Mathews, 2002), b)
established theories are good enough (Rugman, 2009), or c) the
analysis of emerging country multinationals can contribute to the
extension and modification of existing theories by clarifying their
assumptions and boundaries (Cuervo-Cazurra, 2012; Ramamurti,
2012). Our study supports the third perspective by extending the
traditional resource-based view and agency theory to the context
of emerging markets. We believe this is an exciting avenue for
further inquiry and hope that other researchers will join in this
conversation.

Appendix A.

See Table A1.
Sources

ts to total assets, (c) number of overseas
tion of the number of countries where a
bsidiaries represented in the sample in a

Prowess, Thompson Financial, annual
report of firms, business magazines
and websites

Prowess
ed firms within the business group Prowess
ights. Voting rights are the sum of the
ng in Concert (PAC). PAC includes the
Cash flow rights are the aggregate equity

Prowess

 directors on the board Prowess, Indian Board Database
rm shares with other firms within the
rs of the firm

Prowess, Indian Board Database

up effects on the R&D intensity-internationalization relationship:
/dx.doi.org/10.1016/j.jwb.2016.11.004



Table A1 (Continued)

Variable Definition Sources

7. FAMILY DIRECTOR
INTERLOCKS

Percentage of family directors that a firm shares with other firms within the business group to the
total number of family directors of the firm

Prowess, Indian Board Database

Instrumental variables
8. PSRD Proportion of R&D expenditure to total sales generated by firms in a particular industry Prowess
9. PNRD Proportion of number of firms that have R&D expenditure to total firms in a particular industry Prowess
10. GDP GDP growth rate World Bank website
11. BSE 100 Dummy variable that takes the value of one if the firm is listed in S&P BSE 100 Index, zero otherwise Prowess, BSE website
12. GDR Dummy variable that takes the value of one if the firm has a global depository receipt listed on a

foreign stock exchange, zero otherwise
Prowess

Control variables
13. Firm Age (AGE) Number of years from the date of the incorporation of the firm Prowess
14. Firm Size (SIZE) Natural logarithm of sales Prowess
15. Firm Leverage
(LEVERAGE)

Ratio of debt to total assets Prowess

16. Current ratio (CR) Total assets to total liabilities Prowess
17. Return on Assets
(ROA)

Profit before depreciation, interest and tax over total assets Prowess

18. Business group
Dummy (BG Dummy)

Business group dummy which takes the value of 1 if a firm is affiliated to a business group, 0 otherwise Prowess
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