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Firms’ boards of directors affect many strategic outcomes. Yet the impact of boards on new products, a key or-
ganizational adaptation mechanism, has been overlooked. Addressing this gap, the authors consider the effect of the
firm’s board interlock centrality, the extent to which board members are connected to boards of other firms, on its new
product introductions. They propose that board interlock centrality provides firms access to market intelligence,
creating opportunities to introduce incremental new products. Applying the motivation-opportunity-ability theory, the
authors propose that two aspects of board leadership moderate this relationship: internal (vs. external) leadership and
marketing leadership. They test the hypotheses using a panel of publicly listed U.S. consumer packaged goods firms,
in which most new products are incremental innovations. As hypothesized, board interlock centrality increases new
product introductions. This effect is stronger when firms have high internal leadership, internal marketing leadership,
and a marketing CEO; it is weaker with high intra-industry external leadership. The findings highlight the unexpected
role of board interlocks on innovation outcomes and advance the literature on marketing leadership, board interlocks,
and social networks.
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In many industries, including consumer packaged goods
(CPG), newproducts are predominantly incremental in nature
(Cao and Sorescu 2013; Wies and Moorman 2015). Such

incremental innovations “involve relatively minor changes in
technology and provide relatively low incremental customer
benefits per dollar” (Chandy and Tellis 1998, p. 476). In view of
their importance, prior research has examined the drivers and ef-
fects of incremental product introductions (Banbury andMitchell
1995; Cao and Sorescu 2013; Olsen, Slotegraaf, and Chandukala
2014; Sorescu and Spanjol 2008; Steenkamp and Gielens 2003;
Ter Braak, Dekimpe, and Geyskens 2013; Wies and Moorman
2015). We extend this literature by identifying a novel, hitherto
overlooked driver of incremental new products: the firm’s
position in board interlock networks.

We build on recent developments in themarketing literature
on the top-down influences of a firm’s leadership on strategy
and outcomes (e.g., Feng, Morgan, and Rego 2015; Germann,

Ebbes, and Grewal 2015). We examine the influence of the
firm’s board of directors and its ties with other firms, through
board interlocks, on incremental new product introductions
(“new product introductions” hereinafter). All publicly listed
U.S. firms are required, by law, to appoint a board of directors
consisting of at least three people to assess and direct the firm’s
strategy and to gain market intelligence and learn about best
business practices (Lorsch and MacIver 1989; Mariolis and
Jones 1982). Frequently, the directors on a firm’s board are also
members of boards of other firms, creating connections between
the firm’s board and other firms’ boards, referred to as “board
interlocks.” For example, Ian Cook, a current board member at
PepsiCo Inc., is also a member of the board at Colgate-
Palmolive Company. We propose that interlocks between a
firm’s board of directors and other firms’ boards of directors
influence its new product introductions.

Studies in the sociology, economics, and management lit-
eratures have identified board interlocks as a key source of
market intelligence (e.g., Lang and Lockhart 1990; Useem
1984; Westphal and Fredrickson 2001). In the marketing lit-
erature, market intelligence has been extensively studied as a
broad construct that captures “exogenous market factors (e.g.,
competition, regulation) that affect customer needs and pref-
erences and current as well as future needs of customers” (e.g.,
Kohli and Jaworski 1990, p. 3). This conceptualization is
consistent with Useem’s (1984) interpretation of board in-
terlocks as scanners of the business environment. Examples of
changes in the business environment relevant to new product
introductions include market trends, evolution of customer
preferences, and changes in the regulatory environment. Firms
in more central positions in board interlock networks (i.e., firms
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with high board interlock centrality) have superior access to
market intelligence, which is useful in identifying opportunities
for organizational adaptation (Mizruchi 1996).

New products introduced on the basis ofmarket intelligence
do not usually involve “substantially different technology,” nor
do they offer “substantially greater customer benefits per dollar”
relative to existing products (i.e., they are incremental inno-
vations; Chandy and Tellis 1998, p. 476). We propose that the
firm’s board interlock centrality will provide it opportunities to
increase such new product introductions.

Firms differ in the extent to which they seize these op-
portunities (Rindfleisch and Moorman 2001). Applying the
motivation-opportunity-ability (MOA) theoretical framework
(e.g., Tuggle et al. 2010; Wang, Gupta, and Grewal 2017), we
propose that the positive effect of the firm’s board interlock
centrality on new product introductions will be stronger when
its senior managers are motivated and able to translate the
acquired market intelligence into new products.

We build a contingency model and specify moderation
effects of thefirm’s board leadership characteristics on the effect
of its board interlock centrality on its new product introductions.
We draw on research on corporate governance (e.g., Hambrick
2007; Lant,Milliken, and Batra 1992) andmarketing leadership
(e.g., Feng, Morgan, and Rego 2015; Germann, Ebbes, and
Grewal 2015) to propose that the effect of the firm’s board
interlock centrality on new product introductions is contingent
on its internal (vs. external) leadership andmarketing leadership
on its board. We expect that these two aspects of leadership on
the firm’s board will affect the extent to which market intel-
ligence is identified, shared, and acted on by its managers to
develop new products.While there is a growing recognition that
firms’ strategic behaviors are guided by top-down influences
from its board of directors, top management team, and chief
executive officer (CEO) (Germann, Ebbes, and Grewal 2015;
Rao, Chandy, and Prabhu 2008; Yadav, Prabhu, and Chandy
2007), little is known about top-down influences on innovations
(cf. Bantel and Jackson 1989).

This study’sfindingsmake several theoretical contributions.
First, we contribute to the literature on innovations by showing
the top-down influence of board interlock networks on new
product introductions, an issue that has been overlooked in the
marketing literature. Second, we argue and show that aspects of
board leadership, including internal (vs. external) leadership, the
presence of marketing executives, and a CEO with a marketing
background moderate the effect of board interlock centrality on
innovation. Our findings on the effects of marketing leadership
on the board provide a novel extension to the literature on the
influence of marketing leadership on firm outcomes. Third, we
contribute to the literature on board interlocks by examining
their impact on new product introductions, a key adaptation
mechanism that has not been examined in the literature. Fourth,
the insight that a firm’s senior leadership profile moderates the
effect of its position in the board interlock network on new
product introductions extends the social network literature. We
disentangle the effects of an actor’s network position (which
provide an opportunity to obtain outputs) from his or her
behaviors (which are driven by motivation and ability).

The study’s findings also generate actionable insights for
managers. Incremental new products are critical to address

changes in consumer tastes, prevent competitive onslaught,
and achieve revenue and profit growth. As such, in the many
industries in which technological breakthroughs are not a key
source of innovations, incremental new products help firms
build competitive positions and ensure stability in performance.
This study’s findings also inform C-suite executives on how
corporate governance decisions (i.e., appointments to firms’
boards) influence innovation outputs.

To test our hypotheses, we needed an industry in which
changes in consumer tastes and market trends (rather than
changes in technology) drive incremental product introductions.
The CPG industry is one such industry. We selected food and
beverage firms between 1997 and 2012 as the empirical con-
text for hypothesis testing. We obtained data from secondary
sources on publicly listed food and beverage firms (required to
report board composition), resulting in 231 firm-year obser-
vations for 30 firms.1

We measure the firm’s board interlock centrality by its
eigenvector centrality (EVC) in the board interlock network,
which captures the connectivity of the focal firm based on both
its direct and indirect connections to other well-connected
firms in the board interlock network (Tuggle et al. 2010;Wang,
Gupta, and Grewal 2017). We measure the firm’s new product
introductions by the annual count of new product intro-
ductions.We estimate a negative binomial regressionmodel of
new product introductions, correcting for both serial correla-
tion and heteroscedasticity.

The findings—which are robust to alternative model spec-
ifications, endogeneity corrections, and alternative estimators—
indicate that the higher the firm’s centrality in the board interlock
network, the higher its new product introductions. This positive
effect is stronger when the firm has a board with high internal
board leadership, internal marketing leadership, and a marketing
CEO. The effect is weaker when the firm has higher intra-
industry external (i.e., from the same industry) leadership on the
board.

The remainder of the article is organized as follows. First,
we develop main and moderation hypotheses relating the firm’s
board interlock centrality to its new product introductions.
Following that, we describe the data and method that we use to
test the hypotheses and report the results. We conclude with a
discussion of the study’s contributions to theory andmanagerial
practice, discuss its limitations, and identify opportunities for
further research.

Theory
Corporate Board Interlocks

The firm’s board of directors, which serves as its ultimate
decision-making authority and safeguards shareholders’ inter-
ests, is elected by its shareholders (Haynes and Hillman 2010).
Directors on the firm’s board have full access to its officers,
employees, books, and records to enable them to effectively
fulfill their oversight roles. The directors’ advice to the firm’s
senior management is influenced by their experience and

1In a robustness analysis, we also included U.S. personal products
firms, resulting in a sample of 280 firm-years.
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knowledge accumulated through their ties to directors of other
firms (Mizruchi 1996). The network created by directors’ ties
to the business community outside the firm (as directors on the
board of one firm also serve on the boards of other firms) is
called the board interlock network (Mills 1956).

Firms’ board interlocks affect various behaviors and have
been extensively studied in the sociology, economics, and
management literature streams (Mizruchi 1996). Scholars have
examined the role of board interlocks in shaping social ties
among firms (Mariolis and Jones 1982), reducing competi-
tion (Nguyen 2012), influencing decision making (Carpenter
and Westphal 2001), acquiring information (Haunschild and
Beckman 1998), scanning the environment (Useem 1984), and
diffusing administrative innovations (Beckman and Haunschild
2002).

Board interlocks as conduits of market intelligence. The
firm’s senior executives develop firm strategy under the
guidance of the board of directors (Palmer, Jennings, and Zhou
1993). Mizruchi (1996, p. 284) observed that “the emphasis [in
the board interlock literature] has moved increasingly toward
their value as a communication mechanism rather than as a
mechanism of control.”Because senior executiveswho serve on
other firms’ boards are privy to market intelligence (Haunschild
1993; Mariolis and Jones 1982), board interlocks are crucial
channels for transfer of market intelligence across firms (e.g.,
Lang and Lockhart 1990; Useem 1984). This transferredmarket
intelligence then influences the firm’s strategy as senior man-
agers discuss and formulate strategy at board meetings.

Senior executives appear to consider board interlocks an
important source of market intelligence regarding consumers
and competitors. Using semistructured interviews of CEOs at
Fortune 100 firms, Beckman and Haunschild (2002, p. 97)
report that the “tacit information that board members bring
to the table” is relevant for firms’ decision making. Haunschild
and Beckman (1998, p. 817) note that board interlocks are
influential because they are “inexpensive, trustworthy, credible
information sources” that provide vivid, firsthand market in-
telligence based on directors’ personal experiences, expressed
through case exemplars rather than as abstract generalizations.

To further validate the notion that board interlocks are
conduits for market intelligence and guide decision making,
we contacted two sets of domain experts: (1) senior academic
experts on topmanagement teams and (2)members of boards of
publicly listed firms. We asked the six academic experts to rate
the extent to which they consider board interlocks a source of
market intelligence. The mean rating of the academic experts,
on a scale of 1–7, where 1 represents strong disagreement and 7
represents strong agreement, was 6.30. We also contacted eight
board members at publicly listed firms in the United States and
India, whose mean rating, on the same scale, was 6.25. As one
of the respondents, a CEO at a web analytics firm, noted,

Corporate board interlocks can indeed be an effective source
for passive market intelligence above and beyond traditional
forms of intelligence gathering. I have personally witnessed
several instances where we were able to make great progress
by piggy-backing on the broader knowledge base from the
extended reach into industry insights available to us as a direct
result of our associations with other corporate boards. Pros
outweigh the cons, by an order of magnitude.

We note that our focus on new product introductions rep-
resents a novel departure from prior work on board interlocks,
which has overlooked innovation outcomes (see reviews by
Lamb and Roundy [2016] and Mizruchi [1996]), with the ex-
ception of one study relating board interlocks to research-
and-development (R&D) expenditures (Dalziel, Gentry, and
Bowerman 2011). We next discuss the effects of board inter-
locks on new product introductions.

Board interlocks and (incremental) new products. We
propose that because board interlocks are important sources of
market intelligence, they influence firms’ adaptation, as reflected
infirms’ newproduct introductions.We assert that afirm’s board
interlocks provide it with broad market intelligence on chang-
ing consumer preferences and emerging market trends, which
stimulates the introduction of new products. As an illustration
that firms introduce new products to adapt to new market in-
telligence, Olsen, Slotegraaf, and Chandukala (2014) find that
firms responded to emerging market trends on environmental
sustainability by introducing newenvironmentally friendly green
products.

We note that incremental new products, even when intro-
duced in response to the same broad market trend, are distinct
from imitative new products (i.e., products that are introduced
after a first innovator’s product has been introduced in the
market and use similar R&D processes as the first innovator;
Garcia and Calantone 2002). Whereas imitative products are
generally, but not always, incremental in nature, not all incre-
mental products are imitative products.2 From a theoretical
perspective, we do not expect board interlocks to lead to imi-
tation of other products in the category. It is unlikely that afirm’s
directors bring to board meetings descriptions of incremental
new products introduced at other firms, which the firm can
subsequently imitate. Moreover, as we subsequently report, an
in-depth analysis of two product categories in our sample pro-
vided no evidence on the prevalence of imitative products in our
context.

Furthermore, we note that the market intelligence drawn
from the firm’s board interlocks is unlikely to result in the
introduction of breakthrough products. Specifically, drawing on
the MOA framework, we expect that while market intelligence
from board interlocks may give the focal firm an opportunity to
respond with breakthrough products, developing such products
is much more difficult than developing incremental products.
Breakthrough products either involve new technology or offer
high customer need fulfillment per dollar, or both (i.e., radical
innovations per Chandy and Tellis [1998, p. 476]) and firms
may not have the ability to create such products even when pro-
vided the opportunity. Developing incremental new products is
easier and, thus, more likely.

In social network research, network centrality has been
widely used to capture a firm’s access to information in a social
network (e.g., Gulati and Gargiulo 1999; Van den Bulte and
Wuyts 2007). In the context of board interlocks and top man-
agement teams, network centrality has been used to capture a
firm’s information access (e.g., Wang, Gupta, and Grewal 2017;
Westphal, Seidel, and Stewart 2001). It has been shown to affect

2We thank an anonymous reviewer for raising this issue.
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new product success (for an application in a social network of
open source projects and developers, see Grewal, Lilien, and
Mallapragada [2006]).

Integrating these ideas, we propose that a firm’s central
position in the board interlock network provides it with oppor-
tunities to leverage market intelligence by introducing new
products.Applying theMOAtheoretical framework (e.g., Tuggle
et al. 2010; Wang, Gupta, and Grewal 2017), we further pro-
pose that leadership on thefirm’s board of directorswill influence
its motivation and ability to translate the market intelligence
accessed from its board interlocks into new products. First, we
propose that whether the firm is motivated and able to translate
the opportunities from enhanced market intelligence into new
products will be determined by the internal (vs. external) lead-
ership profile of the board. Drawing on the corporate governance
literature (Finkelstein and Hambrick 1990; Haynes and Hillman
2010), we distinguish between internal (i.e., board members who
are executives of the firm) and external leadership (i.e., board
members external to the firm, either from the same industry or
from a different industry) on the board. Second, building on
recent work on marketing leadership (e.g., Feng, Morgan, and
Rego 2015; Germann, Ebbes, and Grewal 2015), we propose
that marketing leadership on the firm’s board will encourage
the utilization of market intelligence obtained from its board
interlocks, moderating the effect of its board interlock centrality
on new product introductions. We consider the firm’s marketing

leadership because the marketing function differs from other
functions (operations, finance, and accounting) in two respects.
First, bothmarket intelligence and new products are central to the
marketing function. Thus, marketing leadership will be sensi-
tive to consumers’ needs (e.g., Kumar and Shah 2009; Paşa and
Shugan 1996) and capable of influencing the firm’s adaptation in
response to these needs. Second, the marketing function is an
output-based, “outside-in” function, whereas operations, finance,
and accounting are throughput-based “inside-out” functions (Day
1994; Day and Moorman 2010). These unique qualifiers of the
marketing functiondistinguishmarketing leadership on thefirm’s
board of directors as a potential moderator of the effect of board
interlock centrality on new product introductions. We consider
two aspects of marketing leadership on the board: internal
marketing leadership (i.e., the presence of the firm’s market-
ing executives on the board) and the marketing background of
the CEO (i.e., whether the CEO has a marketing and/or sales
background).Next,we discuss themain effect of thefirm’s board
interlock centrality on new product introductions, followed by
the moderating effects of internal (vs. external) leadership and
marketing leadership on the board. We provide the conceptual
framework in Figure 1.

Main Effect of Board Interlock Centrality

Because the flow of market intelligence across board interlocks
is not directly observable, we focus on a construct closely

FIGURE 1
Conceptual Framework Relating Board Interlock Centrality to New Product Introductions

Internal Leadership 

Marketing Leadership 

H4 (+)

Board Interlock 
Centrality 

New Product
Introductions

Internal Leadership 
on the Board 

Intra-Industry External 
Leadership on the Board 

Internal Marketing 
Leadership on the Board

Marketing CEO 

H3 (–) 

H1 (+)

H2 (+) 

H5 (+)

Control
Variables 

Notes:Although themaineffects of the variousmoderators onnewproduct introductions are included in themodel thatweestimate,wedonot show them in
the figure for ease of presentation.
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related to information access in a network setting: board
interlock centrality. The more central the actor’s position in a
social network, the greater the actor’s access to information
fromother actors in the network (Mizruchi 1996). By “access,”
we refer to direct access through an actor’s direct ties to others
(focal firm A shares an interlock tie with firm B) and indirect
access through intermediary actors (focal firm A is indirectly
connected with firm B, with a path distance of two, if both
firms A and B share an interlock tie with a third firm C).

A more centrally connected firm in the board interlock
network has greater exposure to information on the environ-
ment (i.e., market intelligence), including on changing consu-
mer preferences andmarket trends (Beckman and Haunschild
2002;Wang, Gupta, andGrewal 2017). In linewith research in
marketing on market intelligence (Kohli and Jaworski 1990),
we therefore expect that board interlock centrality serves as a
source of opportunity for firms seeking to anticipate and address
customer needs. Furthermore, new product introductions are
known to be a key adaptation mechanism for leveraging market
intelligence (e.g., Hendricks and Singhal 1997; Rindfleisch and
Moorman 2001). Consequently, we anticipate that the firm’s
board interlock centrality will stimulate new product intro-
ductions. Thus, we propose H1:

H1: The higher the firm’s board interlock centrality, the higher its
new product introductions.

Moderating Effects of Internal (vs. External)
Leadership on the Board

The market intelligence available to the firm’s top management
through the network connections of its board is filtered through
its board of directors (Finkelstein and Hambrick 1990). Al-
though a firm’s board interlock centrality increases its access to
market intelligence (Menon and Pfeffer 2003), it merely pro-
vides an opportunity for the firm to adapt by introducing
new products (Rindfleisch and Moorman 2001). As noted
previously, we further propose that whether the firm is moti-
vated and able to translate opportunities arising from the received
market intelligence into new products will depend on the internal
(vs. external) leadership on the board.

We first consider the proportion of internal board members
who are executives employed in the firm. Then, we consider the
proportion of board members who are external directors from
the same industry (intra-industry). We do not formulate a
separate hypothesis for the third category, board members who
are external directors from a different industry, because that
proportion is a perfect linear combination of the preceding two
proportions (i.e., they sum to one).

Internal leadership. We define internal leadership on a
firm’s board as the extent to which senior executives at the
(focal) firm are also members of its board. Because the firm’s
senior executives are well-informed about its resources and
constraints, they can more effectively generate consensus
among senior management (Nyberg et al. 2010) than external
leadership on the board. Moreover, because internal board
members are knowledgeable about the firm’s operations, they
can develop feasible new product strategies (Finkelstein and
Hambrick 1990) using market intelligence sourced from the
firm’s board interlocks. For example, when a firm becomes

aware of emerging trends on environmental sustainability and
the corresponding responses of other firms, it is able to use that
information more effectively to introduce environmentally
friendly products (as per Olsen, Slotegraaf, and Chandukala
2014) when the board consists of more internal (vs. external)
board members. Furthermore, as the firm’s senior managers,
they are more invested in its performance because of incentive
alignment through stock options (Jensen andMeckling 1976) and
employment security. Thus, internal board members may be able
to effectively leverage market intelligence sourced through board
interlocks for the firm’s benefit and be more motivated to do so
because of self-interest in improving the firm’s performance.

Wenote a potential counterargument: Internal directorsmay
be susceptible to groupthink and resultant myopia (Janis 1972),
which may cause them to deemphasize newmarket intelligence
accessed through board interlocks. We expect, however, that
internal directors’ ability to interpret new market intelligence
and incentive-aligned motivation to explore new opportunities
to benefit the firm will outweigh this potential downside. Thus,
overall, we anticipate that when internal leadership on the firm’s
board increases, market intelligence obtained from board
interlocks may be more effectively leveraged (e.g., by adapting
to emerging market trends), which should increase new product
introductions. Thus, we propose H2:

H2: The positive effect of thefirm’s board interlock centrality on its
new product introductions increases as the internal leadership
on its board increases.

Intra-industry external leadership on the board. While
external board members may bring in novel market intelligence
from outside the firm, we propose two reasons why the benefits
from market intelligence may be limited if the external board
members are from other firms within the same industry (intra-
industry) as comparedwithwhen they are fromfirms outside the
industry. First, external board members have a fiduciary duty to
the firm(s) on whose board(s) they serve (Tuggle et al. 2010).
Thus, because intra-industry external directors have a fiduciary
duty not only to the focal firm but also to other firm(s) in the
industry in which theywork and/or onwhose boards they serve,
they may be less motivated to share market intelligence. Al-
though interlockedfirms are unlikely to be direct competitors, as
this is prohibited by law (Haunschild and Beckman 1998; Zajac
1988), firms within an industry may compete against each other
in the future and/or may compete in an emerging market. For
example, Eric Schmidt, an ex-CEO and board member at
Google who was also a board member at Apple, resigned from
Apple’s board when Google started competing directly with
Apple in the smartphone market. Therefore, even if the firms
connected through board interlock(s) as a result of an intra-
industry external director are currently not direct competitors,
the director may not share market intelligence with potential
competitive value because such sharing may violate his or her
fiduciary duty to the other firm(s). External directors from firms
in other industries do not face this issue: they will not face
conflicting fiduciary duties because of competition.

Second, the firm’s intra-industry external board members
may also be less able to provide useful market intelligence,
beyond what the firm already knows, because their industry
experiences overlap with those of its senior management.
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Moreover, when a firm’s board hasmore external directors from
the same industry, it may be victim to groupthink and myopia
(Janis 1972), limiting the market intelligence available from
its board. Indeed, there is some evidence that a large know-
ledge domain overlap of actors in a network lowers aware-
ness of alternatives, stifling, rather than stimulating, innovation
(Rowley, Behrens, and Krackhardt 2000). In contrast, inter-
organizational linkages that provide access to different markets
expand the focal firm’s cognitive scope and help overcome
myopia (Nooteboom 1992). Therefore, increasing the number
of intra-industry external directors on the firm’s board (at the
expense of out-of-industry external directors) may weaken the
effect of board interlock centrality on newproduct introductions.

In summary, as the proportion of intra-industry external
leadership on a firm’s board increases, it may reduce the firm’s
access to market intelligence through board interlocks as well as
its novelty value.We note that, by construction, increasing intra-
industry external leadership on the board occurs at the expense
of out-of-industry external directors. Conversely, increasing the
firm’s proportion of out-of-industry external directors would
help circumvent fiduciary duty concerns while effectively in-
creasing the firm’s cognitive scope. Thus, we expect that intra-
industry external leadership on the firm’s board will weaken the
positive effect of its board interlock centrality on new product
introductions, whereas out-of-industry external leadership will
strengthen this effect. Thus, we propose H3:

H3: The positive effect of the firm’s board interlock centrality on
its new product introductions decreases as the firm’s intra-
industry external leadership on its board increases.

Moderating Effects of Marketing Leadership on
the Board

Managers’ functional backgrounds affect how they respond to
information and how they incorporate that information into
decision making and strategy formulation (Cho and Hambrick
2006; Ocasio 1997). Thus, the functional background of a firm’s
leadership will influence how market intelligence is used for
decision making (e.g., Miller 1993; Prahalad and Bettis 1986).
Adaptation through new products driven by market trends is a
critical imperative for firms in industries in which new products
are primarily incremental. In such industries, new product intro-
ductions become a key responsibility of the marketing function
(Ettlie, Bridges, and O’Keefe 1984). Thus, we propose that mar-
keting leadership on thefirm’s boardwill moderate the effect of its
board interlock centrality on new product introductions.

Senior marketing executives are in a unique position to
process market intelligence (Germann, Ebbes, and Grewal
2015; Kumar and Shah 2009) because they have the knowledge
schemas needed to evaluate market intelligence and effectively
incorporate it into marketing initiatives. Moreover, because
marketing is an output (vs. throughput) function, marketing
executives have an outside-in perspective as opposed to the
inside-out perspective of executives from other functions (Day
and Moorman 2010). Consequently, we propose that two
aspects of marketing leadership on the firm’s board, internal
marketing leadership and the presence of a marketing CEO,
will moderate the effect of board interlock centrality on new
product introductions.

Internal marketing leadership. A high level of internal
marketing leadership, which we define as the number of senior
marketing executives from the firm on its board of directors,
suggests that its marketing function is important in securing
competitive advantage (Verhoef and Leeflang 2009). In a firm
with high internal marketing leadership on the board, market
intelligence obtained from its board interlocks is likely to be
valued and swiftly acted on through new product introductions.
Because marketing executives are in customer-facing roles,
they may be better able to judge the quality and effectiveness of
market intelligence discussed in board meetings (Perkins and
Rao 1990). A high presence of internal marketing leadership on
the board also signifies substantial relevant marketing expertise
(Paşa and Shugan 1996) in the firm, which improves the firm’s
responsiveness to themarket intelligence obtained from its board
interlocks. These arguments are consistent with the idea that
a firm’s senior management creates the conditions needed to
successfully convert market intelligence into marketing response
design and implementation (Kohli and Jaworski 1990). Thus, we
anticipate that as the internal marketing leadership on the firm’s
board increases, the effect of its board interlock centrality on its
new product introductions will be higher. We propose H4:

H4: The positive effect of the firm’s board interlock centrality on
its new product introductions increases as the firm’s internal
marketing leadership on the board increases.

Marketing CEO. The functional background of the CEO is
an indicator of the firm’s relative emphasis on different func-
tional areas in securing competitive advantage (Finkelstein
and Hambrick 1990; Perkins and Rao 1990). The presence of a
marketingCEO (i.e., onewhose dominant functional background
is inmarketing) in afirm reflects the strong influence ofmarketing
leadership on firm strategy and competitive advantage (Kirca,
Jayachandran, and Bearden 2005).

Consistent with the arguments for the moderation effect of
internal marketing leadership, when there is a marketing CEO,
the firm’s senior management, including the CEO, will be more
aware of the growth and profit opportunities offered by new
products. The managers of such a firm will be very motivated to
leverage market intelligence from its board interlocks into new
product introductions. This is facilitated by the external focus
typical for firms that emphasize marketing as a source of com-
petitive advantage (e.g., Homburg, Workman, and Krohmer
1999; Smith andWhite 1987). Thus, afirmwith amarketingCEO
will not only bemotivated to respond tomarket intelligence, it will
have the in-house skills and processes to achieve market adap-
tation through new product introductions. Thus, we propose H5:

H5: The positive effect of the firm’s board interlock centrality
on its new product introductions is greater when it has a
marketing CEO.

Method
Data

We propose market intelligence sourced from the firm’s board
interlocks as the theoretical mechanism behind the effects of
board interlocks on new, incremental product introductions.
Thus, to test our hypotheses, we need an industry in which new
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products are primarily incremental in nature.As notedpreviously,
nearly all new products in the CPG industry are incremental,
in accordance with the categorization of innovations in extant
research (Chandy and Tellis 1998, 2000).

We obtained information on the new product introductions
of publicly listed food and beverage firms (which must report
information on their boards of directors) in the CPG industry
(Standard Industrial Classification codes beginning with 20)
between 1997 and 2012 from the Product Launch Analytics
database, which has been extensively used in previous research
(e.g., Cao and Sorescu 2013; Gielens 2012; Olsen, Slotegraaf,
and Chandukala 2014; Sorescu and Spanjol 2008; Ter Braak,
Dekimpe, and Geyskens 2013; Wies and Moorman 2015).
Food and beverage firms respond to changes in consumers’
tastes and advances in health science (i.e., research on diets,
carbs, and fats) by introducing new products, which are con-
sidered “the life force of food and beverages manufacturers”
(Toops 2009). Focusing on food and beverage firms allows for
an empirical test of the hypotheses, without potential confounds
from interindustry variation. We list a representative set of
products in Table A in the Web Appendix.

Over 97% of the new products of food and beverage firms
are incremental innovations. Less than 3% of the new products
entail new “technology” (most of which are incremental tech-
nological extensions, such as reformulations).3 Indeed, very few
products qualify as radical innovations, characterized by high
technological newness and high customer need fulfillment
(Chandy and Tellis 1998). Furthermore, we note that an in-depth
analysis of two product categories in our sample, yogurt and
soups, provided no empirical evidence on the prevalence of
imitative products in our context.

We collected information on firms’ boards, CEOs, and
board interlocks from the Corporate Board Member mag-
azine’s Director Database, firms’ filings with the Securities
and Exchange Commission (including their 10-K reports),
Marquis “Who’s Who” publications, and Dun & Brad-
street’s Reference Book of Corporate Managements. We
collected information on various control variables including
R&D, sales and general administrative expenses (SG&A),
and revenues from Standard and Poor’s Compustat database
and collected patenting information from the United States
Patent and Trademark Office database. We were able to
obtain data on the key variables for 30 publicly listed firms
that accounted for over US$420 billion in revenues in 2012,
representing a substantial portion of the food and beverage
market.

Measures

Dependent variable. The dependent variable is firms’
annual count of new product introductions. The mean new
product introductions per firm per year is 12.91 (SD = 21.74).

Explanatory variables. Given our theoretical focus on the
information role of board interlocks, we require ameasure of the
firm’s centrality in the board interlock network that captures
the total informationflows to the firm through both its direct and

indirect network connections. Direct connections between
firms are represented through degree centrality, a count of
firms in which the focal firm’s board members are also board
members of another firm (Bonacich and Lloyd 2001). Degree
centrality, however, does not capture the firm’s indirect
information flows. For example, the firm has access to more
informationwhen the firms towhich it is directly connected are
also connected tomanyotherfirms. The centralitymeasure that
captures the totality of all network connections is EVC (e.g.,
Grewal, Lilien, and Mallapragada 2006; Gulati and Gargiulo
1999), aweighted centrality of thefirm in the interlock network
in which the weights are the centralities of the other firms to
which the focal firm is connected (Mariolis and Jones 1982;
Mizruchi and Bunting 1981). Eigenvector centrality, which
captures the direct and indirect connections of the firm to other
well-connected firms (e.g., Owen-Smith and Powell 2004;
Wasserman and Faust 1999) has been previously used to
measure knowledge flows across firms (Haunschild and
Beckman 1998; Wang, Gupta, and Grewal 2017), pertinent to
our context.

We construct the board interlock network on the basis of a
bimodal affiliation network (i.e., directors are affiliated with
firms on whose boards they serve). In the board interlock net-
work, two firms are connected through the directors who serve
on the boards of both firms (Cohen, Frazzini, andMalloy 2012).
We use this information to create an equivalent unimodal board
interlock network between firms (e.g., Grewal, Lilien, and
Mallapragada 2006) that shows the number of shared directors
for each pair of firms. Using this network, we then calculate the
EVC ci of a firm i connected to M(i) firms in a social network
with a total of N firms as follows:

ci =
1
l �j2MðiÞ

aijcj,(1)

where aij = 1 if firms i and j are connected and 0 otherwise.
Rewriting Equation 1 in eigenvector notation form gives us the
following:

Ac = lc,(2)

where A is the adjacency matrix showing the pattern of
relationships between all firms in the network, l is the vector
of eigenvalues, and c is the vector of centralities. Because
Equation 2 can have multiple solutions for the eigenvalues, a
constraint that only positive solutions are admissible (Bonacich
and Lloyd 2001) results in the highest eigenvalue as the
centrality score. Intuitively, the EVC of the focal firm is a
weighted measure of its network centrality, with the weights
being the centrality of the firms to which the focal firm is
connected. Thus, firms connected to other more central firms
have higher EVC.

We measure internal leadership on the firm’s board
(INRATIO) by the proportion of internal board members (i.e.,
the number of directors on the board who are executives at that
focal firm divided by the size of the board; e.g., Bantel and
Jackson 1989).4 We measure intra-industry external leadership

3Estimates are from the sample as per the Product Launch
Analytics classification.

4We excluded the CEO in the measure of internal board members.
We also considered a measure in which we included the CEO and
verified that the results were robust.
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on the board (ININDRATIO) by the number of external board
members who are from firms in the focal firm’s industry,
divided by the size of the board.Wemeasure internalmarketing
leadership on the board (MKTRATIO) by the proportion of
internal marketing board members (i.e., the number of directors
on the board who are marketing executives at the focal firm
[excluding the CEO, who may have a marketing background],
divided by the size of the board).

To code the board members’ functional backgrounds, we
hired a graduate research assistant to read and categorize
100 randomly selected functional backgrounds. The assistant
then developed a list of words to code each member’s functio-
nal background. Then, we hired a second graduate research
assistant to independently code the functional backgrounds;
the two coders agreed on 84.6% of the cases. Next, we used
the word list and conducted a content analysis using text
analytics software on the profiles of all the boardmembers in the
database. The software categorized the members into functional
backgrounds on the basis of the frequency of occurrence of
keywords indicating a certain functional background.5We code
the presence of amarketingCEO (MKTCEO) as a dichotomous
variable based on whether the CEO’s dominant experience in
number of years was in the sales and/or marketing functions
(= 1, else = 0).

Control Variables

To ensure correct model specification, we include the main
effects of the four moderator variables as control variables. We
also include as control variables the firm’s R&D intensity
(RDINT), measured as the ratio of R&D expenditures to sales;
patenting intensity (PATINT), measured as the log-transformed
count of patents granted to the firm in a given year; and
marketing intensity (MKTINT),measured as the ratio of SG&A
expenditures to sales.

We also control for CEO duality (CEODUAL; i.e., when
the same person is the firm’s CEO and chairman of its board)
with a dummy variable (Galasso and Simcoe 2011; Tuggle et al.
2010). Because firms owned and controlled by families have
authoritarian board structures that may affect their strategies
(Kashmiri and Mahajan 2010; Smith and Amoako-Adu 1999),
we control for it using a dummy variable (FAMILY). Finally,
we control for the average size of the firms to which the focal
firm is connected through its board interlocks, which we
measure by their (log-transformed) sales (SIZEINTERLOCK).
We list the measures and their data sources in Table 1. In
Table 2, we report the descriptive statistics and the correlation
matrix. Threat to validity frommulticollinearity does not appear
to be a concern because all variance inflation factors are below
the recommended threshold of 10 (maximum variance inflation
factor = 2.27).

Model-Free Evidence

In Table 3, we provide model-free evidence of the relationship
between the firm’s board interlock centrality and the annual
count of its new product introductions. We split the sample into
three groups in line with the 33rd and 67th percentile values of

board interlock centrality. A one-way analysis of variance
indicated that the mean number of new product introductions
was statistically different across the groups (F(2,228)= 7.98, p<
.01) and increased as the firm’s board interlock centrality
increased. Differences between paired groups were also stat-
istically significant (low vs. medium: t = 2.48, p < .02; medium
vs. high: t = 3.45, p < .01; low vs. high: t = 3.96, p < .01).

Model Specification and Estimation

We conducted several tests to ensure that the empirical
specification is appropriate given the characteristics of the
data. We used the Fisher test to verify the presence of unit
roots in the dependent variable, an indication of stationarity.
The test statistic rejected the omnibus null hypothesis that
the data are generated by a first-order autoregressive process
(Inverse c262 = 150.78, p < .01). In addition, we found a
modified Wald test for group-wise heteroskedasticity to be
significant (c228 = 4,127.47, p < .01) indicating the presence
of heteroskedasticity, which we addressed using cluster-
robust standard errors in the estimation.

The dependent variable is the annual count of new product
introductions of firm i in year t. The mean of the dependent
count variable was higher than 4 (M = 12.91), and data were
overdispersed (SD = 21.74, dispersion = 2.18, range: 0–157).
Therefore, we used a negative binomial regression approach,
which accommodates count data with overdispersion. We ob-
served zero introductions in only 42 firm-years (18% of the
sample).

To address potential endogeneity of board interlock cen-
trality, we used a multipronged approach that included pre-
estimation checks and an estimation approach that mitigated
these concerns. First, we lagged board interlock centrality and
other explanatory variables by one year to preclude reverse
causality. Second, we included time dummies to account for
regime-specific fluctuations in the dependent variable. Third,
we used the two-step control function approach for estimation
(Cameron and Trivedi 2013, p. 607), which has been used in
recent marketing applications (e.g., Jindal and McAlister 2015;
Sridhar et al. 2016). Following this approach, we first esti-
mated an ordinary least squares regression with lagged board
interlock centrality as the dependent variable, patenting in-
tensity and R&D intensity as exogenous variables, and firm and
year dummies as explanatory variables. To satisfy the exclusion
restriction, following recent empirical precedent (Germann,
Ebbes, and Grewal 2015; Jindal and McAlister 2015), we in-
cluded the average of board interlock centrality for all firms
connected to the focal firm, excluding the focal firm. Con-
ceptually, this variable is appealing because common industry
norms on boardmember appointments are unlikely to be related
to the error term. We then included the residuals from this first
step as an explanatory variable in the new product introductions
regression in the second step to provide the necessary correction
for endogeneity.

Thus, we estimated a model that incorporates the main
effect of board interlock centrality, the moderating (and related
main) effects of the four board leadership variables, and the
control variables. Following the standard negative binomial
regression model (Dotzel, Shankar, and Berry 2013), the5Details of this procedure are available from the authors on request.
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conditional mean of the dependent variable is specified as
follows:

lnyi,t = ai + b1EVCi,t-1

+ b2INRATIOi,t-1 + b3ININDRATIOi,t-1

+ b4MKTRATIOi,t-1 + b5MKTCEOi,t-1

+ b6
�

EVCi,t-1 · INRATIOi,t-1
�

+ b7
�

EVCi,t-1 · ININDRATIOi,t-1
�

+ b8
�

EVCi,t-1 · MKTRATIOi,t-1
�

+ b9
�

EVCi,t-1 · MKTCEOi,t-1
�

+ b10RDINTi,t-1 + b11PATINTi,t-1

+ b12MKTINTi,t-1 + b13CEODUALi,t-1

+ b14FAMILYi,t-1 + b15SIZEINTERLOCKi,t-1

+ rwi,t-1 + tDi,t + ei,t,

(3)

where b1–b15 are parameters specifying the impact of inde-
pendent variables; r captures the effect of wi,t-1, the control
function residuals from the board centrality regression; t is a
vector of unknown parameters specifying the impact of year
dummies Di,t; ai are firm-specific effects; and eit are firm-year
specific errors. Furthermore, ei,t = lnðhi,tÞ, where hi,t follows a

one-parameter gamma distribution Gðq, qÞ with mean 1 and
variance k = 1=q.

Results
Tests of Hypotheses

We estimated three nested models: Model 1 (only the control
variables, no theoretical variables; Bayesian information cri-
terion [BIC] = 1,545.688) and Model 2 (control variables,
including theoretical variables, no moderation effects; BIC =
1,533.446) are inferior to Model 3 (hypothesized model with all
control variables; BIC = 1,516.742). We present the results of
Model 3, which is appropriately specified for hypothesis testing,
in Table 4.

We first report the tests of the hypotheses. We find support
for H1, which posits a positive main effect of the firm’s board
interlock centrality on new product introductions (b = .020,
p < .01).

We also find evidence that the effect of the firm’s board
interlock centrality on its new product introductions is mod-
erated by leadership composition on the firm’s board. The
results support H2, that internal leadership on the firm’s board

TABLE 1
Measures and Data Sources

Variable Measure Data Sources

New product
introductions

Number of new products introduced by the firm in
a given year

Product Launch Analytics

Board interlock
centrality

EVC of the firm in the board interlocks network Firms’ 10-K reports, Marquis Who’s
Who publications, and Dun & Bradstreet’s
Reference Book and Directors DatabaseInternal leadership

on the board
Ratio of the number of directors on the board who
are executives at the firm to the size of the board.

Intra-industry external
leadership on the
board

Ratio of the number of directors on the board who
are members at firms outside the firm but within
the industry to the size of the board.

Internal marketing
leadership on the
board

Ratio of the number of directors on the board who
are marketing executives in the firm to the size of
the board.

Marketing CEO Whether the CEO’s dominant experience in terms
of number of years was in either the sales or
marketing functions (= 1, else = 0)

Control Variables
R&D intensity Ratio of firm’s R&D expenditure to firm sales Compustat

Patenting intensity Log-transformed number of patents granted to
the firm

United State Patents and Trademarks
Office

Marketing intensity Ratio of firm’s SG&A expenditure to firm sales Compustat

CEO duality Whether the CEO is also the chairman of the
board (= 1, else = 0)

Firms’ 10-K reports, Marquis Who’s Who
publications, and Dun & Bradstreet’s
Reference Book and Directors Database.

Family ownership Whether the majority ownership was with a family
(= 1, else = 0)

Firms’ 10-K reports

Size of interlocked firms Log-transformed average revenue of the firms
connected to the firm in the board interlock
network

Compustat
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strengthens the effect of board interlock centrality on new
product introductions (b = .017, p < .01). In support of H3, intra-
industry external leadership on the firm’s board weakens the
effect of board interlock centrality on new product introductions
(b = -.027, p < .01). In support of H4, internal marketing
leadership on the firm’s board strengthens the effect of board
interlock centrality on new product introductions (b = .039, p <
.01). Finally, we find support for H5, that a marketing CEO in
the firm strengthens the effect of its board interlock centrality on
new product introductions (b = .016, p < .01).

We next discuss the main effects of the moderators and
control variables. Among the firm’s board leadership variables,
internal leadership has a negative effect (b = -.934, p < .01),
whereas internal marketing leadership (b = 1.989, p < .01) and a
marketing CEO (b = .265, p < .10) in the firm have positive
effects on new product introductions. Among firm-level con-
trols, R&D intensity (b = 58.978, p < .01) and marketing
intensity (b = 1.683, p < .05) have positive effects on new
product introductions.6 Finally, the size of the interlocked firms
has a positive and significant effect on new product intro-
ductions (b = .193, p < .01).

Robustness Analyses

Identification through an exogenous event. To establish
the robustness of our two-step approach to account for potential
endogeneity in board interlock centrality, we sought an alter-
native approach based on the occurrence of an exogenous
event, which helps identify this causal effect under a quasi-
experimental setting. We identified the Sarbanes–Oxley (SOX)
Act as the exogenous event. The SOX Act required firms to
have a majority of board members who are unaffiliated with the
firm (i.e., more than 50% should be independent directors; Kay

andVojtech 2015; NewYork Stock Exchange Listed Company
Manual Section 303A.01). Firms that were noncompliant
before the regulation was implemented were required to
increase their number of external board members. Indeed, there
is evidence that post-SOX, most firms did not change their
board size but replaced their internal board members with
outsiders to meet the 50% rule (e.g., Jiraporn, Singh, and Lee
2009; Kay and Vojtech 2015). Such a systematic change in
board composition would influence board interlock centrality,
which is a function of the number, as well as the position, of
interlocked firms in the interlock network. It suffices that
internal and external directors differ on any dimension related to
external board memberships. Notably, we observe that internal
directors are responsible for 42% of all interlocks, whereas
external directors are responsible for only 26%, which suggests
that replacing internal directors with external directors may
reducefirms’ board interlock centrality. Furthermore, there is no
reason to expect that the passage of the SOX Act would affect
the random component of the outcome variable (the error term).

We compared the mean residuals of compliant and non-
compliant firms and found no statistical difference between
these groups, which supports the exogenous nature of the SOX

TABLE 2
Descriptive Statistics and Correlation Matrix

Variable Mean (SD) 1 2 3 4 5 6 7 8 9 10 11

1. Number of new product introductions 12.91 (21.73) 1.00
2. Board interlock centrality (EVC) .14 (.23) .22 1.00
3. Internal leadership on the board (INRATIO) .27 (.15) -.29 -.37 1.00
4. Intra-industry external leadership on the board

(ININDRATIO)
.15 (.18) -.01 -.32 .02 1.00

5. Internal marketing leadership on the board
(MKTRATIO)

.15 (.16) .29 .08 .10 -.11 1.00

6. Marketing CEO (MKTCEO) .17 (.16) .22 .09 .23 .23 .50 1.00
7. R&D intensity (RDINT) .003 (.005) .24 .01 -.07 .02 .17 .51 1.00
8. Patenting intensity (PATINT) 2.97 (6.64) .51 .25 -.30 -.09 .28 .28 .22 1.00
9. Marketing intensity (MKTINT) .26 (.11) .09 .26 -.12 -.24 .36 .21 .11 .18 1.00
10. CEO duality (CEODUAL) .74 (.44) .04 .08 -.01 .05 .09 -.01 .04 -.05 .03 1.00
11. Family owned (FAMILY) .28 (.45) -.04 .06 .04 -.05 -.06 .04 -.06 -.01 .07 .07 1.00
12. Size of interlocked firms

(SIZEINTERLOCKED)
8.58 (1.92) .30 .36 -.52 .07 -.13 .04 .18 .31 -.07 -.03 .02

Notes: Correlations over .12 are significant at p < .05.

TABLE 3
Model Free Evidence: Main Effect of Board

Interlock Centrality

Level of Board
Interlock Centrality

Annual Average New
Product Introductions

Low 8.00
Medium 11.65
High 18.49

Notes: Means statistically differ across groups: F(2, 228) = 7.98, p <
.01. We used the 33rd and 67th percentiles for coding the low,
medium, and high levels of board interlock centrality. Differ-
ences between the groups were also significant (low and
medium: t = 2.48, p < .02;mediumandhigh: t = 3.45,p < .01; low
and high: t = 3.96, p < .01).

6We note that we also estimated a model wherein we explicitly
controlled for firm size. Because the correlation between sales and
R&D intensity was .65 and the results are unaffected by the inclusion
of firm sales, for reasons of parsimony we report the model without
firm size.
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Act. Because the SOX Act is exogenous and affects board
interlock centrality for noncompliant firms, it provides the
necessary identification condition to rule out endogeneity in
the effect of board interlock centrality on new product
introductions. Because the SOX Act affects the proportion
of the firm’s internal board members and board interlock
centrality, we created two groups: firms that met the SOX
Act before it was enacted (and thus were not affected by it)
and those that did not meet the 50% rule in the SOX Act and
had to change their board composition. We used a dummy
variable to denote the period before and after the SOX Act
(Kay and Vojtech 2015).

Next, we estimated a negative binomial regression
model by including, in addition to the proposed variables,
the dummy variable for regime change, the SOX Act; a
dummy variable to capture whether the SOX Act affected
the firm; and a three-way interaction term between the two
dummies and the firm’s board interlock centrality. A
statistically significant interaction effect indicates that the
change in the effect of the firm’s board interlock centrality
before and after the SOX Act differs between firms high
versus low in internal leadership. Because the source of
variation is related only to the SOX Act, the effect of board
interlock centrality on new product introductions is
uniquely identified by the significance of the three-way
interaction term (for a similar application, see Andrews
et al. 2015).

We present the results of this estimation in Model 4 in
Table 5. For the readers’ convenience, we also present

results from the hypothesized Model 3 in Table 5. The
three-way interaction effect is significant,7 which indicates
that variation in new product introductions is significantly
driven by exogenously induced variation in board interlock
centrality. A comparison of the two models further indicates
that the hypothesized effects are robust after accounting for the
exogenous SOX Act.

Incremental nature of new products. Wenext report on an
analysis that provides indirect evidence of the incremental
nature of new products in the sample. Specifically, we recoded
the variable internal–external directors to create a measure of
out-of-industry external directors. We would, a priori, expect
that out-of-industry external directors increase the effect of
board interlock centrality on new product introductions for the
reasons offered in H3. If, however, imitation is driving our
results (and the dependent variable captures imitative products
rather than, more generally, incremental new products), then
out-of-industry external directors should decrease the effect of
board interlock centrality rather than increase new product
introductions.Wefind that the portion of out-of-industry directors
increases the effect of board interlock centrality on new product
introductions, supporting the developed theory and ruling out
the alternative argument that imitation is driving new product
introductions (results from this estimation are available from the
authors on request).

TABLE 4
Results from Estimation of Random Effects Negative Binomial Regression Models

Variables Measures Hypothesis Model 1 Model 2 Model 3

Board interlock centrality EVC H1 — .018** (.01) .020** (.011)
Moderation effects of
board leadership

EVC · INRATIO H2 — — .017*** (.006)
EVC · ININDRATIO H3 — — -.027*** (.009)
EVC · MKTRATIO H4 — — .039*** (.013)
EVC · MKTCEO H5 — — .016*** (.004)

Main effects of board
leadership

INRATIO — -.673** (.401) -.934*** (.453)
ININDRATIO — .464 (.434) .358 (.447)
MKTRATIO — 1.225** (.654) 1.989*** (.718)
MKTCEO — .158* (.106) .265* (.201)

Focal firm characteristics RDINT 34.937** (20.241) 42.729*** (21.610) 58.978*** (20.033)
PATINT .241*** (.100) .214*** (.101) .227*** (.095)
MKTINT 2.492*** (.911) 1.432** (.924) 1.683** (1.005)
CEODUAL -.084 (.138) -.133 (.135) -.061 (.126)
FAMILY .035 (.126) .080 (.124) .107 (.115)

Interlocked firms
characteristics

SIZEINTERLOCKED .250*** (.075) .265*** (.088) .193*** (.086)

Board centrality residuals — -.002 (.010) -.002 (.011)
Time period dummies Included Included Included
Intercept -.339 (.273) -.951 (.788) -1.083* (.808)
Sample size 231 231 231
Log-likelihood -710.256 -690.5292 -671.292
BIC 1,545.688 1,533.446 1,516.742

*p < .10.
**p < .05.
***p < .01.
Notes: Models 2 and 3 were estimated using a two-step approach as suggested by Cameron and Trivedi (2013, p. 607). Bootstrap standard errors

are reported for Models 2 and 3.

7Its negative sign is consistent with our observation in the sample
that internal directors create, on average, more interlocks (42% of all
observed interlocks) than do external directors (26%).
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Alternative estimators. We also estimated a model with
unobserved instruments, based on the generalized method of
moments, whereby identification is derived from restrictions on
heteroskedastic covariance (see Lewbel [2012], p. 69). We
report the results of this estimation in Model A1 in Table B in
the Web Appendix. The results are generally consistent with
our primary approach (Model 3 in Table 4). Furthermore, we
estimated a negative binomial model using a fixed-effects
estimator, the results of which are presented in Model A2 in
Web Appendix Table B. Again, the results are consistent our
main approach (Model 3 in Table 4).

Endogeneity of marketing leadership variables. Omitted
variables may be a source of endogeneity of the marketing
leadership variables, which could threaten the validity of the
study’s findings. We therefore conducted additional analyses
correcting for potential endogeneity of the firm’s marketing
leadership using a control function approach (e.g., Sridhar
et al. 2016). For internal marketing leadership, we use three
instruments that satisfy the exclusion restriction, the focal
firm’s marketing intensity, the average internal marketing
leadership ratio of its competitors, and market orientation (a
measure that we developed using content analysis of firms’
10-K statements, based on the word dictionary for market
orientation developed byMcKenny et al. 2016). We repeated
this approach for the marketing CEO variable with the firm’s
marketing intensity and market orientation as instruments.
The results (available on request) are robust to the inclusion
of residuals from these first-stage regressions.

Marketing versus other functional backgrounds. Marketing
is an outside-in function that sets it apart from inside-out
functions such as finance, accounting, and operations. In ad-
dition, both the mechanism (market intelligence sourced from
board interlocks) and the dependent variable (new product
introductions) are central to the marketing function. Thus, we
formulated moderation hypotheses only for marketing leader-
ship. To explore whether other functions play a similar role, we
estimated several alternative models. First, we created ratios of
executiveswith alternative functional backgrounds on the board
and estimated the model including the main effects of these
ratios.Wewere able to estimate models only for the finance and
accounting functions because the ratio for operationswas highly
correlated with the board’s size, whereas we did not have
sufficient observations for other functions (e.g., legal, R&D).
None of the main effects were statistically significant. Next, we
added interaction effects between each functional ratio and
board interlock centrality, one at a time. None of these inter-
actions were statistically significant, underscoring the unique
role of marketing leadership on the firm’s board.

Sample. Finally, we verified whether the results are robust
to the inclusionoffirms fromanotherCPGsubindustry—namely,
personal products firms. We collected data for these firms for the
period 2007–2012, increasing the sample from 231 to 280 firm-
year observations. This additional sample included firms such
as Procter & Gamble, Avon, Revlon, and Colgate-Palmolive,
amongothers. (For estimates from this analysis, seeTableC in the
Web Appendix.) The results from this expanded sample are
consistent with those obtained from the sample of only food and
beverage firms. Overall, the various checks increase our

confidence in the robustness of the relationship between board
interlock centrality and new product introductions.

Discussion
Despite the growing recognition of a potential role for senior
management in firms’ innovation outcomes in managerial
practice (Groysberg, Kelly, and MacDonald 2011), the role of
firms’ corporate boards, in general, and of their board inter-
lock centrality, in particular, in innovation outcomes has been
overlooked in the literature. Addressing this gap, we examine
the effects of firms’ board interlock centrality on new product
introductions.Ourfindings demonstrate thatfirms donot benefit
equally from the informational advantages offered by a central
position in the board interlock network. Aspects of both internal
(vs. external) leadership and marketing leadership on the board
moderate the influence of board interlock centrality on new
product introductions. Our findings provide novel insights on
the top-down influence of board interlock centrality on new
product introductions. We conclude with a discussion of the
article’s theoretical contributions, the managerial implications
of the findings, and limitations and opportunities for future
research.

Theoretical Contributions

We propose that a firm’s central position in the board interlock
network provides it with access to market intelligence, which,
in turn, stimulates market adaptation and increases new prod-
uct introductions. The positive main effect of a firm’s board
interlock centrality, measured by EVC, on new product intro-
ductions supports our argument. Furthermore, support for the
moderation effects (internal leadership, intra-industry external
leadership, internal marketing leadership, and a marketing
CEO) indicates that a firm’s board interlock centrality affects
new product introductions differently on the basis of these
leadership characteristics.

The moderation effects support the idea that whereas board
interlock centrality provides access to market intelligence, the
firm can better leverage this opportunity and translate the
acquired market intelligence into more new product intro-
ductions when it has high internal leadership and lower intra-
industry external leadership on its board. These findings are
consistent with the MOA theoretical framework and with our
rationale that board interlock centrality offers opportunities
while board leadership characteristics influence the firm’s
ability and motivation to benefit from these opportunities and
introduce new products.8 The findings also indicate that two
marketing leadership characteristics of the firm, internal

8We estimated a model to examine whether the firm’s R&D
intensity mediates the relationship between the firm’s board inter-
lock centrality and its new product introduction rate. Board interlock
centrality continues to have a significant direct effect on new product
introductions in the presence of R&D intensity. We tested the
indirect effect of board interlock centrality on new product intro-
ductions through R&D intensity using a bootstrap analysis and
found that the indirect effect was not significant (b = .013, 95%
confidence interval = -.047, .073). This evidence confirms our
central thesis that board interlock centrality affects new product
introductions, via mechanisms other than R&D intensity.
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marketing leadership and the presence of a marketing CEO,
strengthen the positive effect of board interlock centrality on
new product introductions.

This article’s findings extend the nascent literature on top-
down influences from the firm’s senior leadership on organ-
izational innovation (e.g., Rao, Chandy, and Prabhu 2008) and
offer a novel, hitherto unexamined top-down driver of a firm’s
innovation outcomes: board interlock centrality. Furthermore,
the findings highlight the critical role of senior marketing
leadership on the firm’s board and the CEO’s marketing
background in shaping strategy, adding to the body of knowl-
edge on the crucial role of senior marketing leadership (e.g.,
Feng, Morgan, and Rego 2015; Germann, Ebbes, and Grewal
2015).

We also contribute to the emerging research on the role of
social networks in marketing (Van den Bulte andWuyts 2007),
specifically in the innovation context. Over three decades ago,
Granovetter (1985) noted thatmost social network studies suffer
from the “problem of overembeddedness”—that is, a focus on
network positions in explaining firms’ behaviors. Social net-
work research has overlooked heterogeneity among actors (e.g.,
ability and motivations to engage in actions enabled by their
network positions). This “structuralist” perspective has con-
flated opportunity, ability, and motivation (e.g., Burt 1997).
Only recently have network scholars questioned this dominant
perspective and argued for a need to expand the theoretical
terrain by distinguishing between the “opportunity” offered by a

network position and actors’ “motivation” (Obstfeld, Borgatti,
and Davis 2014, p. 139), as we do in this research. Our analysis
is not constrained to network positions; instead, we view net-
work positions as merely providing an opportunity for action
and includemoderators that affect actors’motivation and ability.

Finally, while findings across diverse studies in the man-
agement literature have suggested that board interlocks affect
many strategic behaviors (e.g., Haynes andHillman 2010), prior
research has not examined their effects on firms’ innovation
outputs. Thus, this article’s findings—which suggest that board
interlocks, in conjunction with board leadership characteristics,
affect new product introductions—extend that literature in a
novel way.

Managerial Implications

The study’s findings also generate useful implications for
business practice. First, the findings indicate that board inter-
locks emerge as bridges to valuable market intelligence, which
is useful for developing innovations. Practitioners may consider
formalizing the market intelligence obtained from board meet-
ings (e.g., agenda setting and periodic review of information in
board meetings) to leverage the board’s role as a vehicle for
improved information access to increase their innovation out-
puts. To examine whether new product introductions stabilize
cash flows and reduce stock price volatility, we conducted
additional analysis. We specified two models, both of which

TABLE 5
Alternative Model Using an Exogenous Event

Variables Measures
Model 3: Proposed Model

Negative Binomial Regression

Model 4: Negative Binomial
Regression Including
Exogenous Event

Board interlock centrality EVC .020** (.011) .018*** (.004)
EVC · SOX ·
SOX_Affected

— -.421** (.158)

Moderation effects of board
leadership

EVC · INRATIO .017*** (.006) .019** (.010)
EVC · ININDRATIO -.027*** (.009) -.013* (.007)
EVC · MKTRATIO .039*** (.013) .019* (.013)
EVC · MKTCEO .016*** (.004) .011** (.006)

Main effects of board
leadership

INRATIO -.934*** (.453) -1.014*** (.509)
ININDRATIO .358 (.447) .049 (.538)
MKTRATIO 1.989*** (.718) 2.381*** (.639)
MKTCEO .265* (.201) .263* (.201)

Focal firm characteristics RDINT 58.978*** (20.033) 32.100** (15.485)
PATINT .227*** (.095) .003 (.099)
MKTINT 1.683** (1.005) .267 (1.039)
CEODUAL -.061 (.126) -.014 (.111)
FAMILY .107 (.115) .133 (.119)

Interlocked firms’
characteristics

SIZEINTERLOCKED .193*** (.086) .217*** (.079)

Time period dummies Included Included
Intercept -1.083* (.808) -1.083* (.808)
Sample size 231 231
Log-likelihood -671.292 -660.292
BIC 1,516.742 1,521.95

*p < .10.
**p < .05.
***p < .01.
Notes: Model 4 also included themain effects of the SOX regime dummy variable and SOX_Affected dummies along with their two-way interactions

with board interlock centrality.
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account for unobserved heterogeneity among firms and across
time, with free cash flow and stock price volatility as the
dependent variables (and the number of new product intro-
ductions as an explanatory variable). Thefindings indicate that, as
we expected, new product introductions increase free cash flow
(p < .01) and decrease stock price volatility (p < .05), reiterating
the idea that newproduct introductions enhance shareholder value
(Pauwels et al. 2004).

Second, the appointment of internal directors, out-of-
industry external directors, internal directors with marketing
experience, and a marketing CEO all strengthen the positive
impact of board interlock centrality on new product intro-
ductions, whereas a high proportion of intra-industry external
directors weakens this effect. Firms in industries wherein
product innovations are primarily incremental in nature can use
our insights to increase their new product introductions. Fur-
thermore, although we recognize that board appointments are
also driven by many other governance considerations, our
findings suggest thatfirms’C-suite executivesmust be cognizant
of the differential effects on new product introductions,
associated with external versus internal directors on the board
and with marketing leadership versus other functional leadership
on the board.

Third,we explore the economic relevance of ourfindings by
estimating the marginal effect of board interlock centrality on
new product introductions using the simulation-based approach
of Krinsky and Robb (1986). Following this, we created two
levels of each moderator (33rd and 67th percentile values) and
estimated the value of the moderation effect at its 5th, 50th, and
95th percentile values in the simulated sample. The results,
reported in Table 6, show that the magnitude of the effect in the
simulated sample is consistent with our main findings.

Fourth, we also computed the marginal means of the
dependent variable to assess the economic significance of the
findings. Underscoring the managerial relevance of board
interlock centrality, at the mean level of all covariates, a one-
standard-deviation increase in a firm’s board interlock central-
ity increases the number of new product introductions by
11%. With respect to the moderators, at the mean level of all
covariates, a one-standard-deviation increase in internal lead-
ership and intra-industry external leadership on the board
decreases new product introductions by 11% and 8%, respec-
tively. A one-standard-deviation increase in internal marketing

leadership on the board increases new product introductions by
13%, whereas a marketing CEO increases new product intro-
ductions by 15%. Thus, the effects are economically substantive
for business practice.

Note that whereas internal leadership positively moderates
the effect of board interlock centrality on new product intro-
ductions, its negative main effect results in an overall negative
effect, a decrease of 11%. Perhaps the ill effects of groupthink
directly and negatively influence new product introductions,
which dominates any benefits from internal leadership on the
board that would allow them to translate the market intelligence
from board interlocks into new products.

Limitations and Opportunities for Further Research

We acknowledge a few shortcomings of our study, which
provide opportunities for further research. First, as our
empirical context, we chose food and beverage firms, in
which new product introductions are driven primarily by
changes in market trends and are predominantly incremental
in nature, to avoid industry variation and to conduct a clean
empirical test. We also showed that the results hold with an
expanded sample that includes personal products firms. We
expect that our results will generalize to contexts in which
incremental new products are prevalent, such as mature
competitive industries (Cao and Sorescu 2013, p. 955), but
future research on other industries would be required to
verify the generalizability of our findings.

Second, even though we ruled out on both theoretical and
empirical grounds that product imitation may serve as an
alternative mechanism, mimetic isomorphism may still be at
work (DiMaggio and Powell 1983). Mimetic isomorphism
refers to firms’ standardized responses to uncertainty in the
environment. Firms may develop a collective rationality and
deploy similar strategies as they seek to address similar market
trends. The consequences of mimetic isomorphism are an
opportunity for future research. Furthermore, board interlocks
may trigger more imitation in contexts other than incremen-
tal new products. Previous research has shown that board
interlocks affect the diffusion of organizational practices such
as “poison pills” (Davis 1991) and corporate acquisitions
(Haunschild 1993), among others (e.g., Westphal, Seidel,
and Stewart 2001). Future studies on whether such mimetic
effects extend tomarketing programs and practices (e.g., social

TABLE 6
Marginal Effect of Board Interlock Centrality on New Product Introductions

Low (5%, 50%, 95%) High (5%, 50%, 95%)

Internal leadership on the board .000, .002, .013 .001, .006, .017
Intra-industry external leadership on the board .034, .025, .012 .018, .014, .006
Internal marketing leadership on the board .001, .004, .014 .000, .007, .017

Not Present Present

Marketing CEO .001, .012, .021 .019, .035, .050

Notes: We used the 33rd and 67th percentile values for creating the low and high levels of the moderator. We provide the 5th, 50th, and the 95th
percentile values of the marginal effect based on the simulation draws. Because the variable marketing CEO is a categorical variable coded
using a dummy variable, the marginal effects were calculated using the absence of the dummy as the baseline.
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media, channel design, the use of crowdsourcing) would be
useful.

Third, following empirical precedent in the board interlocks
literature, we used secondary data for our measures. Although
secondary data have some advantages (e.g., no subjectivity
bias), they preclude consideration of key organizational factors
(e.g., firm culture) that may affect new product introductions.
Future research relating firms’ boards and board interlocks to
new products using other methods (e.g., in-depth interviews,
surveys of senior managers) across diverse industry contexts
will be useful.

Fourth, we were not able to distinguish between interlocks
created by internal versus external directors in our analysis. On
average, 42% of firms’ interlocks are created by internal
directors who are not their CEO, 44% are created by the CEO,
and 26% are created by their external directors. Thus, interlocks

originate through different members on the board, which
supports our argument that the board’s centrality is critical
to information transfer. Future research could differentiate
between various sources of interlocks to extend these insights.

Finally, motivated by data availability on board interlocks, we
considered only publicly listed firms. An interesting question for
future research is whether and how board interlocks affect private
firms and startups. Our research design also precludes consid-
eration of industry characteristics (e.g., uncertainty) that affect new
product introductions, which may be examined in future research.

In summary, we view our study as a useful first step in
exploring the role of boards in the context of firms’ marketing
strategies, in general, and new product introductions, in par-
ticular.We hope that this research stimulates furtherwork on the
role of corporate board interlocks and marketing leadership in
influencing firms’ strategies and outcomes.
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