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Economic and organizational sociologists have increasingly demonstrated that the
actions of individuals and firms are affected by the social networks within which they are
embedded. In recent years scholars have begun to recognize that the effects of these
social networks may vary across populations or types of relations. This article examines
the extent to which the effects of interfirm networks on the behavior of firms are
historically contingent. Focusing on the level of debt financing among approximately
140 large U.S. corporations over a 22-year period, the authors show that the extent to
which the firms’ use of debt was influenced by those with which they were tied through
director interlocks declined over time. The authors argue that this decline in the network
effect reflected a shift in the institutional environment within which the firms operated,
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and that it was driven by three processes:
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within the firm, the internalization of financial decision-making, and the increased
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volatility of the environment. They conclude that corporate financing is socially
embedded, but this embeddedness is historically contingent.

he idea that economic action can be fully
understood only by an examination of the
social relations within which actors are embedded has become a widely accepted staple of
sociological thought (Granovetter 1985). In the
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past two decades, sociologists and organizational theorists have provided a broad range of
support for this formulation. At the firm level,
researchers have demonstrated the effects of
interfirm ties on a range of firm strategies and
outcomes, including mergers and acquisitions
(Haunschild 1993), adoption of the multidivisional form (Palmer, Jennings, and Zhou 1993),
takeover defense strategies (Davis 1991), and
firm survival (Uzzi 1996). At the individual
level, researchers have shown that the structure
of an actor’s personal network can affect his or
her ability to achieve rapid promotion (Burt
1992) as well as success in task performance
(Mizruchi and Stearns 2001).
These studies have gone far in demonstrating
that networks matter, but they have contained the
seeds of something more: that the extent to
which networks matter varies across actors and
situations. Burt (1997), for example, showed
that the sparse personal networks that facilitated the rapid promotion of male managers had
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the opposite effect for women. Women experiTHE HISTORICAL CONTINGENCY OF
ORGANIZATIONAL ACTION
enced greater upward mobility when they
attached themselves to an older male sponsor
Although the issue has generated controversy
who could confer legitimacy upon them.
dating back to the days of Durkheim and Weber,
Podolny and Baron (1997) suggested that
the goal of most sociological theorizing and
whether a sparse or dense personal network
research has been to develop explanations for
was helpful to a manager varied depending on
social behavior that transcend the particular
case under investigation. Few sociologists
the type of network. For ties based on the
believe that their findings reflect universal propexchange of information and resources, sparse
erties that apply regardless of time or place,
networks yielded superior mobility outcomes,
but most hope that they have at least some
but for ties based on normative expectations
degree of generalizability. In recent years, howand social support, dense networks produced
ever, a number of sociologists have issued warngreater success. At the firm level, Uzzi (1996)
ings against approaches that, in their view,
showed that the effect of strong social ties with
attempt to develop universal laws based on a
one’s business partners was associated with
comparison of historical cases (a partial list
firm survival, but only up to a point. Beyond a
includes Isaac and Griffin 1989; Steinmetz
certain threshold, social ties became a deter1998; and Paige 1999). They argue that causal
forces are historically contingent—operative
rent to survival. Haunschild and Beckman
under some conditions but absent under others.
(1998) showed that the extent to which director
One need not agree with the idea of abandonties affected corporate acquisitions varied
ing general theories to acknowledge that the
depending on the presence of alternate sources
effects of particular variables may vary across
of information.
time. A focus on the contingent nature of causalThe foregoing studies have shown that netity is compatible
with both general and more
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forms of theorizing.
and that the effects of network structures
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14:27:39the study of organizations, the
depending on the content and/or nature of the
acknowledgment of historical contingency has
tie. What has not been established is that the
been most prominent within the neo-institueffects of network structures on members of a
tional perspective (for a review of this literature,
see Schneiberg and Clemens forthcoming). An
group may vary over time. That is, it is possiimportant early example of this was a study by
ble that even within a particular type of network
Tolbert and Zucker (1983). Examining the adopand a particular population of actors, the effect
tion of civil service reform by city governments
of the actors’ networks may differ across periin the late nineteenth and early twentieth cenods and under different institutional environturies, Tolbert and Zucker found that in the
ments. In this article, we argue that the effect of
early years, from 1885 to 1904, adoption was
interfirm social networks on firm behavior is
predicted by factors related to reducing conhistorically contingent. Our site for this test is
flict and increasing the efficiency of city govthe use of debt financing by large American
ernment. In later years, however, these factors
corporations over a 22-year period, 1973
no longer had an effect on adoption. This suggested that civil service reform had become
through 1994. As we show, the effects of social
institutionalized and that its adoption had
network ties on firm financing differ across
become a taken-for-granted mode of operation.
different periods. We argue that the variations
In recent years the idea that the effects of
in these effects over time were a consequence
organizational
variables differ over time has
of three significant changes in the environment
received increasing attention. In particular,
within which the firms operated: the profesresearchers have focused on the adoption of
sionalization of the finance function within the
alternative models, or worldviews, in different
firm, the internalization of financial decisionperiods, and the ways in which these worldmaking, and the increased volatility of the enviviews have altered the determinants of firm
ronment. We then test hypotheses designed to
behavior. In a study of railroad mergers in
Massachusetts, for example, Dobbin and Dowd
identify the effects of these changes.
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(2000) suggested that prior to 1897, when the
ment within which firms made their decisions
U.S. government began to enforce antitrust legshifted over time. As we suggest, and demonislation, railroads behaved according to a “coopstrate, the changes in this environment affecterative model,” in which cartels were the
ed the degree to which interfirm network ties
preferred market strategy. After 1897, the focus
influenced the financing behavior of firms. In
shifted to a “finance model,” in which financiers
the following section we discuss our research
recommended a strategy of friendly mergers.
site—firm financial strategies—and the role of
Dobbin and Dowd showed that the predictors of
interfirm social networks in these strategies.
both the purchase and sale of railroads varied
Following that, we develop a model in which we
across time, after the shift from the cooperative
predict, and attempt to explain, the historical
to the finance model. Thornton and Ocasio
contingency of these network effects on firm
(1999) documented a shift in the academic pubfinancing behavior.
lishing industry, from an “editorial logic,” prevalent in the 1950s and 1960s, to a “market logic,”
CORPORATE FINANCING AS AN
beginning in the mid-1970s. This shift resulted
ORGANIZATIONAL STRATEGY
in changing patterns of executive succession.
Although economic sociologists and organizaScott, Ruef, Mendel, and Caronna (2000)
tional researchers have become increasingly
showed how governance patterns changed to
bold in their choice of firm strategies to study,
correspond with three institutional eras that
there are some issues that are assumed to remain
characterized the healthcare industry between
the purview of economists, and that have there1945 and 1995. Marquis (2003) showed that
fore attracted little attention. One of these issues
the types of ties that firms established with
other organizations differed depending on the
involves the ways in which firms manage their
historical conditions present at the firms’ foundcapital, that is, the basis on which firms detering.
mine their
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Zajac and Westphal suggest, firms operated
2002; Stearns and Mizruchi 2005). Uzzi (1999),
according to a “corporate logic,” with a focus
in particular, has examined the determinants of
on autonomous professional managers orientwhether “mid-market” firms gain access to caped toward the stability and growth of their firms.
ital, as well as the interest rate on the funds that
In the 1980s, they argue, there was a turn toward
they borrow. While Uzzi’s concern is with
an “agency logic,” in which managers were
whether mid-sized firms are able to acquire
viewed as opportunists with no particular expertcapital and, if so, the price they pay for it, our
ise, and the focus of managerial actions shiftstudy examines the largest American corporaed toward increasing the firm’s stock price.
tions, for whom access to capital is less probConsistent with this argument, Zajac and
lematic. We focus on firms that are able to
Westphal note that during the 1970s, corporate
borrow and for whom the level of external
proxy statements submitted to the Securities
financing is a strategic decision.
and Exchange Commission focused primarily
on identifying and recruiting top executive talWHY STUDY FINANCING?
ent, while the focus during the 1980s shifted
All firms, regardless of industry, require capitoward the alignment of stockholder and mantal. If firms had sufficient levels of cash genagement interests. The authors show that
erated from retained earnings, there might be no
investors’ reactions to stock repurchase
need to raise external funds. Firms could borannouncements moved from significantly negrow when interest rates were favorable, while
ative in the early 1980s to significantly positive
investing their cash in alternative outlets, or
by the late 1980s and early 1990s.
they could use their cash for expansion and
The historical argument advanced by Zajac
eschew external financing altogether. The extent
and Westphal serves as a backdrop to our own
to which American corporations have dependmodel. Examining the financing behavior of
ed on external financing was the subject of
approximately 140 American corporations over
debate for much of the twentieth century (Berle
a 22-year period, we argue that the environ-
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and Means [1932] 1968; Lintner 1959). Most
a tendency to recommend surgery. On the other
observers now acknowledge that this dependhand, there is no assurance that bankers will recence has fluctuated over time (Stearns 1986).
ommend higher levels of debt. 1 Moreover,
Regardless of how much external financing
focusing only on the presence of financial repfirms require, it is clear that they engage in a
resentatives on a firm’s board does not address
substantial amount of it. Between 1984 and
the issue of whether a firm’s borrowing, high or
1990, for example, U.S. nonfinancial corporalow, is affected by the behavior of the firms to
tions issued a net total of $1.2 trillion worth of
which it is socially tied.
debt (Remolona et al. 1992).
The second problem with the StearnsCorporations can raise external capital in a
Mizruchi studies was a theoretical and epistenumber of ways, and the types and complexity
mological one: Although the authors had
of financing have increased significantly in
time-series data covering a 29-year period, and
recent years. Although different forms of exteralthough they examined the effects of several
nal financing may have different purposes, each
time-specific variables, they assumed that the
is ultimately the result of a decision by the
effects of both their financial and social embedfirm’s managers. Just as managers make decidedness variables were constant over time. Yet
sions on whether to acquire another firm, relothe period on which the earlier and current studcate a production facility, or adopt an alternative
ies were based saw a number of changes in the
organizational structure, they also make decienvironments within which American firms
sions on how they will finance their activities.
operated. As we saw in our discussion of the
If adoption of the multidivisional form is a stratneo-institutional literature, there might be reaegy, so is the use of debt as opposed to retained
son to question whether the determinants of
earnings.
external financing remained constant over time.
In a series of articles based on an analysis of
In this article we address both of the afore22 firms from 1955 through 1983, Stearns
and
mentioned
Delivered by Ingenta to : limitations of the earlier sociologiMizruchi (1993; Mizruchi and
Stearns 1994)
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affected by a group of financial variables,
directly the effects of interfirm social networks
including retained earnings and the firms’ anticon corporations’ financing behavior. We also
ipated return on future investment. At the same
develop hypotheses that allow us to test for histime, Mizruchi and Stearns (1994) showed that
torical contingency in the effects of social netfirms that had representatives of financial instiwork ties on corporations’ use of debt over a
tutions on their boards used higher levels of
22-year period, from 1973 through 1994. This
debt than did firms without financial represenapproach allows us to combine the recent focus
tation on their boards. Similarly, Stearns and
on the contingent effect of social networks with
Mizruchi (1993) showed that the type of exterthe neo-institutional emphasis on the historical
nal financing that a firm used could be accountbases of this contingency.
ed for by the type of financial representative
who sat on the firm’s board. These findings
THE HISTORICAL CONTINGENCY OF
were consistent with the view that firms’ social
NETWORK EFFECTS
network ties within the business community
The period of our study, from the early 1970s
can have an independent effect on their ecothrough the early 1990s, witnessed a number of
nomic behavior.
changes in the environment within which large
The Stearns-Mizruchi studies contained two
corporations operated. American corporations’
important problems, however: First, the social
use of external financing increased significantly
network effect was tested in an indirect manner.
beginning in the mid-1960s, and remained high
The authors assumed that the presence of a
financial representative on a firm’s board of
directors conveyed information that led to a
single, specific strategy: the use of higher lev1 One recent study suggests that for poorly perels of financing. It is certainly possible that the
forming firms, the presence of lending bankers on
bankers on a firm’s board will advise the firm
firms’ boards is associated with relatively low levels
to borrow, in the same way that surgeons have
of debt (Byrd and Mizruchi 2005).
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rily by commercial banks), long-term private
into the early 1980s (Stearns 1986). Beginning
around 1983, firms’ dependence on banks for
bonds (handled primarily by life insurance comtheir financing began to decline, as firms found
panies), and long-term public bonds (handled
alternative sources of capital and banks began
primarily by investment banks).2
to shift their focus away from lending (Davis and
Decisions about major debt-financing proMizruchi 1999). It is not clear if, or if so, how,
grams were generally made at the top levels of
these changes would affect the determinants of
the firm, usually by the president or chief execborrowing. There is preliminary evidence, howutive officer (CEO), often in consultation with
ever, that the effect of network ties on borrowthe board. Financial officers had titles such as
ing may have changed over time. In a dyadic
“treasurer,” “comptroller,” or, in some cases,
analysis of financing behavior in five separate
“vice president for finance,” and were typicalyears—1973, 1978, 1983, 1988, and 1993—
ly not highly placed within the firm hierarchy.
Mizruchi and Stearns (2003) found that in the
As Zorn (2004) notes, these officers were
years through 1983, pairs of firms that shared
involved primarily with bookkeeping and budgdirectors had more similar levels of borrowing
et monitoring, but they were rarely involved in
than did pairs of firms that did not share direchigh-level decision-making. Although they
tors. By 1988 this effect had disappeared, and
might be consulted about various financing
it remained nonexistent in 1993.
strategies, the actual decisions tended to be
The fact that this study focused on only five
made at the top. As for the nature of financial
years—separated by five-year intervals—means
decision-making itself, compared to what
that it is difficult to tell if Mizruchi and Stearns
occurred in later years, these decisions were
(2003) identified an actual trend, or just random
made with considerable deliberation, as, for
yearly fluctuations. It does suggest the possiexample, General Motors’ decision to raise debt
bility that a decline in the network effect actuto finance its expansion in the late 1940s
ally occurred, however. To the extent that this
(Freeland
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two
related
developments occurred. The first
text within which large American firms operated
was
the
continued
development of what
shifted as we moved from the 1970s into the
Fligstein
(1990)
calls
the “finance conception
1980s, and that this shift led social networks
of
control.”
According
to Fligstein, the twentiacross firms to have less of an effect on firm
eth
century
witnessed
a
series of shifts in the
financing decisions as time progressed. Three
predominant
view
of
the
most efficient way to
changes in particular occurred during this periorganize
and
operate
a
firm.
A focus on the
od that, we suggest, had the consequence of
productive
process
predominated
in the early
reducing the effect of interfirm networks on
part
of
the
century,
followed
by
an
emphasis
on
financing: First, the finance function within the
sales
and
marketing
through
the
1950s.
By
the
firm was professionalized. Second, in part as a
1960s, firms began to focus less on what they
consequence of the first, the firm’s financial
produced or how they distributed it, and more
decision-making was internalized. Third, the
external environment within which firms operated became increasingly volatile. We discuss
each of these in turn.
2 Equity, the issue of stock, is another possible
PROFESSIONALIZATION. From the period after
World War II to about 1975, corporate finance,
if not simple, was a relatively straightforward
operation. As Stearns (1986) has shown, firm
dependence on external capital fluctuated during this period, but the alternative ways in which
firms could raise their capital remained generally constant during the entire period. There
were three primary ways in which firms raised
debt: through short-term debt (handled prima-

means of raising capital. Among the largest American
corporations, equity has not been a dominant form
of financing (Stearns 1986). Even with stock prices
at historically high levels, equity equaled less than 18
percent of corporate long-term financing between
1990 and 1999. Mizruchi and Stearns (1994) found
a marginally significant positive association between
the issue of new equity and the issue of new debt.
Whether equity was included or excluded from the
measure of external financing had no effect on the
outcome of the analysis, however. We focus on debt
financing in this article.
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on accumulating profits by whatever means
age capital, managing acquisitions and divestipossible, without regard to industry or prodtures, and fending off hostile takeover attempts,
uct. Firms were now viewed as a “bundle of
to serving as the company’s primary ambassaassets,” and the focus was on the financial baldor to investors and financial analysts.” The
ance sheet. As evidence of this phenomenon,
elevation of the CFO signaled the professionFligstein shows that the proportion of CEOs
alization of the finance functionary as a key
with backgrounds in the finance and accountplayer in the firm. Rather than merely keeping
ing wing of the firm increased sharply after
track of the financial consequences of deci1960 and continued through the 1970s.
sions that had been made by others, the new
A development that corresponded with the
finance executive was a central participant in
increased emphasis on finance within the firm
those decisions.
was the rise of a new functionary, the chief
financial officer (CFO). As Zorn (2004) shows,
INTERNALIZATION. Because financing decithe title, first introduced in the 1960s, was rare
sions
in the post–World War II period were typinto the mid-1970s but began to diffuse rapidically
made by generalists at the top levels of the
ly after 1979. By the mid-1990s, more than 80
firm,
large
corporations frequently invited offipercent of the large firms in Zorn’s sample had
cers
of
major
financial institutions, especially
adopted a CFO. Our data reveal a similar patcommercial
banks,
to sit on their boards of
tern. As shown by the solid line in Figure 1,
directors. In the early twentieth century these
fewer than two percent of the firms in our sambank representatives often played a control funcple had CFOs in 1973. By 1994 more than 65
tion, as when J. P. Morgan placed several offipercent of our firms had CFOs.
cers of his investment bank on the boards of U.S.
Unlike the treasurer/comptroller described
Steel and International Harvester. Even in more
earlier, the CFO was a significant player in firm
recent to
years
decision-making. As Zorn (2004:347)
puts
it,
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unit performance, inventing new ways to levermary role in the postwar period was to lend

Figure 1. Proportion of Firms with CFOs and Proportion Financial Directors, by Year
Note: CFO = chief financial officer.
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these network effects, that is, the process by
financial advice to the firm’s managers, however, as well as to provide prestige for the firm.
which they occurred. The argument made by
Bankers on a firm’s board represented a class
Stearns and Mizruchi in their studies of network
known as “outside directors,” those whose prieffects on financing (Stearns and Mizruchi
mary affiliations were with organizations other
1993; Mizruchi and Stearns 1994, 2003) is that
than the firm in question. These directors were
firm financial strategies often diffused through
often appointed as a means of providing legitinterlocks among the firms’ boards of direcimacy, by signaling to both the investment comtors. As board members discuss issues of relemunity and the larger public that the firm was
vance to the firm, those who sit on the boards
a responsible social actor. During the 1950s
of other firms have experiences and insights
and 1960s, internal corporate crises were relafrom which they can draw. These board memtively rare in the United States, and boards,
bers might discuss financial strategies, either at
although occasionally stepping in to oust and
board meetings or in informal settings, both
replace a firm president, were relatively inacconcurrent with and apart from the board. As
tive, except as advisors. In the wake of the 1970
Haunschild (1993) has shown, firms whose
bankruptcy of the Penn Central Railroad, as
CEOs sat on the boards of firms that had recentwell as the public suspicion of major American
ly engaged in acquisitions were disproportioninstitutions that accompanied the Watergate
ately likely to engage in acquisitions themselves,
Scandal of the early 1970s, many firms began
presumably in part because such acquisitions
to appoint increasing numbers of outside direcwere discussed at board meetings. Mizruchi
tors to their boards. Between the early 1970s and
and Stearns (1994, 2003) suggested that firm
the mid-1990s, the average proportion of outfinancial strategies might have diffused through
side directors on the boards of the large
a similar process.
American corporations in our data rose steadiThe rise of the CFO, coupled with the decline
ly and consistently, from 53.2 percent
in
1973,
of
bankers
Delivered by Ingenta
to : on the board, suggested a shift in this
to 64.9 percent in 1983, to 72.2University
percent in of
1994.
process,
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CFO meant that the CEO now had a finan23 Aug 2006
however, the presence of representatives of
cial specialist to consult on a regular basis.
financial institutions experienced an equally
Bankers on the board as advisors were no longer
steady and consistent decline during the same
as essential, which may account for their decline.
period. Among the outside directors in the aforeMoreover, the financial tools available to the
mentioned data, 27.6 percent were principally
firm were becoming increasingly complex, and
affiliated with a financial institution in 1973,
reliance on traditional sources of funding from
18.6 percent in 1983, and only 12.7 percent in
banks and insurance companies declined. As we
1994. As shown by the dotted line in Figure 1,
entered the 1980s, a range of new financing
the proportion of financial representatives
sources emerged, the most prominent of which
among all board members dropped continuwas commercial paper, in which firms borously, from 14.7 percent in 1973 to 9.2 percent
rowed directly from one another (Davis and
in 1994.3 As is evident from the figure, this
Mizruchi 1999). Meanwhile, financial decidecline occurred simultaneously with the ascension-making became increasingly complex, both
dance of the CFO.
a consequence of the professionalization of the
The question for our purposes is what relefinancial function and a cause of its further
vance do the rise of the CFO and the decline of
ascendance.
bankers on the board have for the effects of
The preceding discussion suggests that as
interfirm network ties on firm financing behavwe moved from the 1970s into the 1980s, finanior? The answer has to do with the nature of
cial decisions were increasingly made by highly placed specialists within the f irm. It
simultaneously suggests that the role of financial representatives on firm boards was reduced
3 This decrease in f inancial representatives
over time, and that these board members thereoccurred in absolute as well as relative terms—from
fore had an increasingly smaller role in the
an average of 2.06 per firm in 1973, to 1.86 in 1983
determination of firm financial strategies. To the
(despite an increase in overall board size during that
extent that the diffusion of behaviors across
period), to a low of 1.19 in 1994.
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firms occurred through director interlocks, it follows that these ties would have a declining
impact on firm financing decisions as a result
of the professionalization and internalization
processes.
The preceding discussion suggests the following hypotheses:
Hypothesis 1: The effect of interfirm network
ties on firms’ use of debt declined over
time.
Hypothesis 2: The effect of interfirm network
ties on firms’ use of debt is negatively associated with the prevalence of chief financial officers.
Hypothesis 3: The effect of interfirm network
ties on firms’ use of debt is positively associated with the prevalence of representatives of financial institutions on the firms’
boards.

before declining between 1970 and 1974. After
1974 the number again increased steadily, before
exploding during the mid-1980s and leveling off
around 1990. The trends during the period of our
study are illustrated in Figure 2. The 1980s
merger wave was far from the first (Stearns
and Allan 1996), but it was unprecedented in the
extent to which corporate managers faced the
risk of losing control of their firms. Not only did
managers experience genuine vulnerability—
nearly one-third of the Fortune 500 largest manufacturing corporations disappeared during the
decade—but the enormous publicity given to the
wave of takeovers, hostile and otherwise,
ensured that managers faced greater perceived
vulnerability as well.
In the context of our discussion of firm
financing, two aspects of the 1980s merger
wave are relevant. First, in keeping with the
rise of agency logic described by Zajac and
Westphal (2004), the idea that takeovers were
both warranted and economically beneficial
VOLATILITY. While the company finance funcbecame increasingly popular within the business
tion was becoming professionalized and intercommunity. In this view, firms whose stock
nalized, another key event occurred that also
was defined
Delivered by Ingenta
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ber of mergers among private, for-profit firms
their claims to their target firms, and they found
in the American economy increased steadily
a receptive audience among the stockholders
from the end of World War II into the midwho held the firms’ low-priced shares. At the
same time, large institutional investors became
1960s, then increased sharply in the late 1960s

Figure 2. Number of Mergers in the United States, by Year
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considerably more active in monitoring comDATA, RESEARCH DESIGN, AND
panies than they had been during the 1970s. In
VARIABLES
particular, as Useem (1996) notes, these
The data for our analysis are derived from a 40investors pressured managers to adopt reforms
year time series, collected as part of a larger
aimed at increasing stockholder returns.
project on the determinants of corporate financContributing to the siege mentality experiing among large American corporations. Our
enced by corporate managers was the fact that
concern was with the behavior of the largest cora target firm’s stockholders benefited from the
porations, those that have had the most influence
firm’s acquisition. Historical estimates of the
on economic activity and are likely to have the
stock price increases of target firms suggest a
highest level of discretion in their financial
gain of about 20 percent in mergers and 30 perstrategies. We began with the 200 largest mancent in tender offers (Jensen and Ruback 1983).
ufacturing firms in the United States in 1955,
Firm managers adopted a two-pronged stratethe first year in which Fortune compiled its list
gy in response to these conditions. On one hand,
of the 500 largest corporations. These 200 firms
they instituted takeover defense policies (Davis
were followed yearly, through 1994. During the
1991). On the other hand, they accepted the
40-year period, 80 of the 200 original firms
emergence of agency logic. Managers’ primary
disappeared, either through bankruptcy or, more
orientation now became the maintenance of the
often, through acquisition by other firms. Most
firm’s stock price (Zajac and Westphal 2004).
of these disappearances occurred after 1980.
This shift demanded a new approach to financAlthough our data originated in 1955, we
ing as well. No longer could managers base
have missing information on several key varisignificant decisions about how and how much
ables prior to 1970. Because one of our key
to finance their investments on the informal
control variables requires the examination of
social relations in the ties among their firms’
data three years prior to the year in question, we
directors. Instead, every decision hadDelivered
to be jus-by Ingenta
to analysis
:
begin our
in 1973. The analysis involves
University
of Michigan
Atfrom
Ann Arbor
tified, to both the stockholders
and the investdata
every year consecutively, through
23 Aug 2006 14:27:39
ment community, in terms of clear,Wed,
systematic,
1994, for a total of 22 individual time points.
financial criteria. Financing decisions were now
The number of firms in our analysis was 137 in
made inside the firm, but they were made under
the first year, 1973, and rose as high as 145, in
increasing pressure from external forces.
1975.4 By 1994, the number of firms in our
The second important consequence of the
analysis had declined to 85. We later address the
merger wave for our argument is what it did to
consequences of this issue in more detail.
the nature of financing itself. In calmer times,
The identification of network effects on
financing decisions were often made deliberfirms’ use of debt requires an approach in which
ately, with consultation among various parties
we control for a broad range of additional facnot only inside the firm but on the board as
tors. To identify these factors we draw on a
well. The 1980s merger wave greatly increased
model of the determinants of debt financing
the speed with which financing decisions had
advanced by Mizruchi and Stearns (1994).
to be made, especially in cases of competitive
Drawing on both neo-institutional and network
merger and acquisition activity (as, for examperspectives as well as the financial economics
ple, in the quest for control of RJR Nabisco; see
Burroughs and Helyar 1990).
The increased volatility of the environment
4 The algorithm that we used to compute our netwithin which firms operated during the 1980s
work effects required the inclusion of only firms that
thus led to a situation, we argue, in which interhad at least one direct interlock with another firm in
firm networks played a reduced role in the deterthe sample. As a consequence, the number of firms
mination of firm financial strategies. This
in the analysis occasionally increased from year to
year. A previously isolated firm that had been excludsuggests the following hypothesis:
ed in a given year would enter (or reenter) the analyHypothesis 4: The effect of interfirm network
sis in a subsequent year when it established a new
ties on firms’ use of debt is negatively assointerlock. The small number of cases in which this
ciated with the volatility of the environoccurred ensured that this had virtually no effect on
ment in which firms are operating.
our results.
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debt ratio, and the extent to which a firm issued
literature, Mizruchi and Stearns (1994) identistock for the purpose of an acquisition.
fied four variables as key sources of borrowing:
Our dependent variable, firm borrowing, is
the availability of internal funds; the anticipatthe firm’s new long-term debt and notes payable
ed return on borrowing; the strategic orientation
acquired in a given year, standardized by the
of the firm; and the embeddedness of the firm’s
firm’s total assets. Retained earnings are comdecision-making apparatus.
puted as the sum of the firm’s net income minus
Mizruchi and Stearns operationalized the
the sum of preferred and common dividends.
availability of internal funds in terms of retained
This variable is also standardized by total assets.
earnings. A number of theorists, ranging from
CEO background is treated as a dummy variorganizational and political sociologists (Pfeffer
able, coded 1 for background in finance or
and Salancik [1978] 2003; Mintz and Schwartz
accounting and 0 for background in other areas.
1985) to transaction cost and finance economists
Financial representation on the board is coded
(Myers 1984; Williamson 1988), have suggestas the number of individuals on a firm’s board
ed that, ceteris paribus, firms would prefer to
whose primary affiliations were with financial
finance their investments with retained earnings
institutions.
rather than debt. This suggests that there would
Firm size is computed as total assets. Debt
be a negative association between a firm’s
ratio is computed as the firm’s long-term debt
retained earnings and its use of new debt. The
plus current liabilities, divided by total assets.
anticipated return on borrowing was operaBecause both of these variables are highly righttionalized as the expected future return on
investment minus the cost of capital for that
skewed, we have converted their values to logfirm. Mizruchi and Stearns (1994) hypothearithms (base e). The firm’s recent performance
sized that the greater the anticipated return, the
is computed, following Mizruchi and Stearns
higher the level of borrowing. The third factor,
(1994), as the product of the firm’s mean prof:
the strategic orientation of the firm,Delivered
was basedby Ingenta
itabilityto(return
on assets) and growth (change
University
Michigan
At Annover
Arbor
on Fligstein’s (1990) conception
of controlof
arguin assets
prior assets) over the three years
Wed, 23 Aug 2006 14:27:39
ment discussed earlier. In Fligstein’s view
prior to the year in question. Industry dummy
(1990:15), firms whose CEOs originated in the
variables are created based on the firms’ primary
finance or accounting wing of the firm would
(two-digit) industries, as defined by Standard
be more likely to engage in acquisitions, and
and Poor. The vast majority of firms in our data
would therefore be likely to use higher levels of
are clustered in five primary industries: food;
debt. Finally, Mizruchi and Stearns (1994) operprinting, publishing, and allied industries; petroationalized the embeddedness of the firm’s decileum refining; primary metals; and transportasion-making apparatus in terms of the number
tion equipment. The remaining industries do
of representatives of financial institutions who
not have enough cases to warrant the creation
sat on the firm’s board. They hypothesized that
of separate industry variables. We therefore
this number would be positively associated with
have created dummy variables for the five most
the firm’s use of debt, both because financial
common industries and treated the remaining
representatives encouraged the use of debt and
firms as members of the reference category.
because they provided access to it.
The industries that predominated in our dataset
In the present study we include all four of
reflect the heavy manufacturing economy that
these variables, although we modify the anticwas prevalent in the United States during the
ipated return variable to measure the firm’s
1950s. A sampling of the largest firms under
recent performance, without regard to the cost
current conditions would undoubtedly yield a
of capital. The firm’s prior profitability and
different distribution. Any attempt to sample
growth are correlated almost perfectly with the
from more recent lists of the largest companies
would have created a significant survivor bias,
measure of anticipated return, and yield ideninvolving the omission of all firms that disaptical substantive conclusions. In addition to
peared prior to the year in question (which could
these four variables, we include the control varihave created significant and difficult-to-resolve
ables examined by Mizruchi and Stearns (1994).
sample selection problems). Our dealing with
These include firm size, the primary industry
“old economy” firms may render our findings
within which the firm operates, the firm’s prior
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more conservative, in that it may reduce the
problem by examining interfirm dyads. This
allowed them to examine directly the effects of
variation for several of our exogenous variables.
network ties—they hypothesized that interGiven the time-series nature of our data, we
locked pairs of firms would behave more simconsidered the use of lags for all of our predicilarly—but it also made the examination of
tors. Recent performance is based on profit and
firm-level effects extremely cumbersome.
growth rates for the previous three years, and so
An alternative to both of these approaches is
is lagged by definition. Although our dependto use a network autocorrelation model. The
ent variable is not identical to the firm’s debt
basic form of this model is Y = WY + X+ ε,
ratio, the control for the previous year’s debt
where
represents the effect of an actor’s social
ratio is necessary, given that a firm’s decision
ties on an outcome variable, W is a square matrix
to issue new debt is likely to be affected by the
of social distances among the actors, and X +
debt it is currently carrying. We use contemε represents the standard components of ordiporaneous measures for retained earnings, the
nary least squares (OLS) regression (Doreian
presence of a CEO from a finance background,
1990). Substantively, is the effect of the behavand the number of financial representatives on
ior of the alters that are proximate to ego on
the firm’s board. Published data on board memego’s behavior. In our case, it represents the
bership and firm management are often a year
effect of the level of borrowing by the firms that
old at press time, and these variables tend to be
are socially proximate to the focal firm on the
highly stable across individual years. For
focal firm’s level of borrowing.5 There are a
retained earnings we determined that the amount
number of ways to estimate . We use a maxiof cash available to firms can change quickly
mum likelihood approach, available in version
enough that lagging the variable may leave too
8 of Stata (Pisati 2001).
much lead time.
How the W matrix is defined has been a
All data on board members and CEOs were
source
of controversy among network theorists
entered directly from back issues ofDelivered
Standardby Ingenta to
:
(Leenders
& Poor’s Directory of Corporations
andofwere
University
Michigan At Ann 2002).
Arbor The most important criterion
is
that
the
Wed,
23 Aug
cross-checked with comparable
issues
of 2006 14:27:39definition have a clear substantive
basis. The W matrix in our study is based on
Moody’s Industrial Manual. All instances of
board of director interlocks among the firms.
discrepancies were looked up and resolved indiInterlocks have been the most widely used individually by research assistants. Financial data
cator of interfirm ties over the past two decades.
were derived from a dataset, commissioned by
They have been shown to affect a wide range of
the authors, assembled by Standard and Poor’s
corporate behaviors, including mergers and
Compustat service.
acquisitions, adoption of takeover defense policies, adoption of the multidivisional form, and
ESTIMATING THE NETWORK EFFECT
political contributions (for a review of this literature, see Mizruchi 1996). In recent years
Our data are organized in a pooled cross-secorganizational researchers have examined sevtional time-series format common in econoeral other types of ties, including interindustry
metric analyses. Individual companies appear in
and interfirm business transactions (Mizruchi
consecutive years in the data, and the resulting
1992; Uzzi 1996), common social club memunits of analysis are company-years, which are
berships (Marquis 2003), and strategic alliances
typically examined using either fixed or random
effects models. A problem presents itself in the
current analysis, however. In the earlier study by
5 WY, the variable whose effect is estimated by ,
Mizruchi and Stearns (1994), the authors idenis literally the sum of the level of borrowing engaged
tified a network effect by charting the number
in by each of a firm’s network partners, weighted by
of representatives of financial institutions on the
the strength of the relations between the focal firm
firm’s board. As we have seen, this approach
and the partners. A positive network effect indicates
failed to account for the behavior of firms’
that a firm will use high (low) levels of debt to the
peers, and it ignored the possibility that interextent that the firms with which it is tied also use high
firm influence could result in low as well as high
(low) levels. The size of the network effect on a
levels of financing. In a subsequent study,
firm’s debt level is thus independent of the level of
Mizruchi and Stearns (2003) addressed this
debt; it can result in either high or low levels.
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(Gulati 1995; Powell, Koput, and Smith-Doerr
results from our individual year regressions and
run statistical analyses on the time-series data
1996). Given their role in facilitating commuthat emerge. We do this in our tests of
nication across firms, as well as the wide availHypotheses 1 through 4.
ability of data, director interlocks represent the
Before proceeding to our analyses, we must
most appropriate measure for our purposes.
address one additional issue. The substantial
In our study, W represents a firm-by-firm
attrition of firms over time raises the question
matrix, the cells of which contain the “disof whether we are dealing with the same poptances,” that is, the number of steps, between
ulation of firms in the later years of our analyeach pair of actors. Two firms, i and j, that are
sis as in the earlier years. The standard way to
directly interlocked receive a 1 in their ij and ji
address this issue is with the use of a sample
cells. Two firms that are not directly interlocked
selection model (Heckman 1979). In the stanbut are connected through a common tie to a
dard Heckman model, one estimates a probit
third firm receive a 2 in their cells. Firms that
regression model, regressing the probability
are separated by no fewer than two intermedithat the firm survives in a given year on a series
ate links receive a 3. Because the likelihood of
of variables. Because the number of firms leavactors having an influence over one another
ing the sample each year was relatively small,
tends to decline sharply after two steps
we estimated a selection equation for the first
(Granovetter [1974] 1995), we coded all sepayear of our data, 1973, with the probability of
rations of three or more steps as 3. There were
survival in 1994 (our last year of data) as our
few ties with distances of greater than three, but
dependent variable. We then inserted the hazard
the distribution was sharply skewed at that point,
rates from that model into our substantive equaand so by capping the distances at 3 we also
tion for 1994. Because the Heckman model
guard against individual observations having
requires a probit equation, for which the network
undue influence on our results. The Stata proautocorrelation model is not available, it was
gram normalizes all rows of the matrix
so thatby Ingenta
Delivered
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remove the network variable from
the values sum to 1. For ease of
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Computation of the selection model is facilitated
firms that were directly interlocked with the
by including in the selection equation at least
focal firm received a weight of 1, firms that
one variable that does not appear in the subwere indirectly tied to the focal firm received a
stantive equation. We used the firm’s issue of
weight of .5, and firms that were three or more
new equity in the given year as our instrument.
steps from the focal firm received a weight of
Our model (available on request) revealed that
.33. A positive coefficient will therefore be conthe hazard rate in the 1994 substantive equation
sistent with the idea that firms’ behavior is
was insignificant, and that its inclusion had no
influenced by those with whom they are closeeffect on the coefficients of the remaining varily linked.
ables.
Although our use of the network autocorrelation model represents a significant improvement over the methods used in the earlier
Mizruchi and Stearns studies, it does create one
problem: Because each network must be examined only in the year to which it applies, it is not
possible for us to pool our data across years. The
consequence of this problem is that our units of
analysis must be firms, rather than firm-years,
examined individually at each time point. We
therefore compute separate regression models
for each year of our data. In addition to sharply
reducing the number of observations in each of
our analyses, this approach also prevents us
from statistically testing for over-time interaction (and thus historical contingency) in a pooled
regression model. We can, however, take the

RESULTS

STEP 1: MODELS OF THE DETERMINANTS OF
DEBT
Table 1 presents six regression models—one
for every fourth year of our data (to conserve
space)—containing the network autocorrelation models, with borrowing as the dependent
variable and our firm-level and network predictors as the independent variables (for equations for all 22 years, see Table S1 in the Online
Supplement to this article on the ASR Web site:
http://www2.asanet.org/journals/asr/2006/
toc050.html). Because we are examining models from 22 separate datasets, it is not feasible
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Table 1. Spatial Regression Estimates of Corporate Borrowing, Selected Years, 1973–1993
Variables
Network Effect
Log Total Assets
Recent Performance
Financial Directors
Finance CEO
Log Debt Ratio (t–1)
Retained Earnings
Log Stock for Acquisition
Constant

Number of Observations

1973

1977

1981

1985

1989

1993

.003
(2.15)***
.006
(1.05)
1.138
(2.07)*
.003
(1.28)
.009
(.80)
–.030
(–1.69)
–.103
(–2.39)**
.009
(2.53)*
.106
(2.13)*

.004
(1.43)
.012
(1.98)*
4.386
(7.89)***
.000
(.30)
.013
(1.07)
–.024
(–1.19)
–.101
(–2.10)*
–.004
(–1.23)
.035
(.57)

.014
(3.56)***
.003
(.50)
.923
(2.17)*
–.001
(–.37)
.006
(.62)
–.051
(–2.67)**
–.127
(–3.47)***
.006
(2.74)**
.360
(3.33)***

.009
(2.06)*
.000
(.03)
1.128
(1.37)
–.004
(–.56)
–.007
(–.26)
–.082
(–2.71)**
–.022
(–.47)
.009
(2.16)*
.293
(2.82)**

.005
(1.75)*
.039
(3.26)**
1.638
(1.32)
–.004
(–.56)
–.026
(–.95)
.000
(.01)
–.012
(–.22)
.009
(1.98)*
–.133
(–1.05)

–.001
(–.34)
.028
(2.91)**
–.195
(–.27)
–.004
(–.47)
.014
(.56)
.022
(1.08)
–.082
(–1.84)*
.002
(.35)
–.187
(–1.82)

137

139

131

116

98

90

Note: Data in parentheses are z statistics. Industry dummy variables are omitted to conserve space. CEO = chief
executive officer.
*p < .05, **p < .01, ***p < .001 (one-tailed tests for network effect, retained earnings, financial directors, and
finance CEO; two-tailed tests for all others).
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reason for its lack of significance is that in
to present the summary statistics and
Wed,correla23 Aug 2006
this study we include the additional effect for
tions for each year. These data are available on
network ties, which does a better job of tapping
request. Due to space considerations, we also do
the characteristics that the financial board repnot include the coefficients for the industry
resentation variable was originally designed to
dummy variables. These are also available on
identify. Removing the network variable from
request.
the model has virtually no effect on the strength
Although we did not offer specific hypotheof the financial board representation variable,
ses about the variables in these models, three
however. This indicates that to the extent that
findings involving the control variables warfinancial board representation played a role in
rant comment. Consistent with Mizruchi and
firm borrowing, it was as likely to lead to a
Stearns (1994), retained earnings had a negative
reduction in debt as it did to an increase. This
effect on borrowing in all 22 years. The coeffiis consistent with the findings of Byrd and
cient was statistically significant in 15 of the 22
Mizruchi (2005), who find that the presence of
years. Contrary to Mizruchi and Stearns’ findbankers on firm boards increased debt under
ings, the effects of the presence of a finance
some circumstances and reduced it under othCEO and financial representatives on the firm’s
ers.
board are in virtually all cases null.
The network effect reveals an interesting patOne possible reason for the null effect of a
tern. From 1973 through 1985, we observe a sigfinance CEO is that by the 1970s, the finance
nificant positive effect seven out of 13 times.
conception of control had become institutionFrom 1986 through 1994 we observe a signifalized, such that firm CEOs operated according
icant positive effect only three times out of nine.
to its principles even if they did not hail from
This pattern is consistent with the prediction in
finance backgrounds. Zorn (2004), who finds
Hypothesis 1, although the pattern is not unamno effect of finance CEOs on firms’ propensibiguous. As we shall see, a casual “eyeballing”
ty to appoint chief financial officers, makes a
of the network effects gives a misleading picsimilar argument for his null finding. Regarding
ture of their actual trajectory over time.
the null effect of financial directors, one possi-
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STEP 2: HISTORICALLY CONTINGENT EFFECTS

number of existing direct interfirm ties in the
network divided by the number of possible ties,
In Hypotheses 1 through 4 we suggested a
the latter computed as (N2 – N)/2. As is evident
number of factors that would account for
from this formula, there is a tendency for denchanges in the effect of social networks on firm
sity to decline with the increasing size of a netfinancing over time. To test these hypotheses,
work. Because the number of firms in our data
we created a new dataset in which our obserdeclines over time, the density tends to increase
vations represent the 22 years from which our
over time. We know of no existing analysis that
data were culled. By treating the network effects
examines the effect of network density on the
from these years as data, we can examine their
effect of particular network ties on an outcome
determinants using variables that capture the
variable, and we have no reason to believe that
processes described in our hypotheses. The use
there is an intrinsic association between the
of coefficients from one model as data in a sectwo.
ond-stage model has a history in the economThere is reason on substantive grounds, howics literature dating back at least to the 1970s
ever, to believe that there might be a positive
(for a classic discussion, see Saxonhouse 1976;
association between network density and the
for applications, see Waring 1996 and Greene
size of the network effect. In their classic study
et al. 2005). We will discuss, in a subsequent
of social influence, Festinger, Schachter, and
paragraph, some of the computational issues
Back (1950) showed that the more cohesive the
involved in these models.
social group, the greater the pressures toward
Our dependent variable, then, is the coeffiuniformity of behavior. This suggests the poscient for the network effect for each of the 22
sibility that social ties among the firms will
years. Our hypotheses suggest four predictor
have a stronger effect on similarity of behavior
variables. For Hypothesis 1, which suggests
to the extent that the overall level of cohesion
that the size of the network effect declined over
in the group
Delivered
to : is high. It follows that we would
time, we use the year. For Hypothesis
2, whichby Ingenta
expect
to observe
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of the network in a particular year on the
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finance function inside the firm led to a decline
strength of the network effect on firm borrowin the network effect, we use the proportion of
ing. Although we include density primarily as
firms in our dataset that had CFOs in a given
a control, we shall also take note of whether its
year. For Hypothesis 3, which suggests that the
coefficient exhibits the predicted positive effect.
internalization of financial decision-making led
Because our 22 observations represent a time
to a decline in the network effect, we examined
series, it is necessary to check and, if necessary,
the prevalence of representatives of financial
adjust, the data for autocorrelation. We did this
institutions on the boards of the firms in our
using the Prais–Winsten generalized least
sample. For each year we computed the average,
squares (GLS) estimation technique (Ostrom
for the firms in our sample, of the proportion
1990). In his discussion of the use of coefficients
of board members whose principal affiliations
from one model as dependent variables in a
were with financial institutions. Finally, for
second-stage model, Saxonhouse (1976) notes
Hypothesis 4, which suggests that the volatilithe possible presence of heteroskedasticity, since
ty in the external environment led to a reduction
each observation is a coefficient with a unique
in the network effect, we coded data on the
sampling variance. To cor rect for this,
number of mergers that occurred in the
Saxonhouse recommends a weighted leastAmerican economy in a given year.6
squares approach, in which one multiplies both
In addition to the above variables, we also
sides of the second-stage equation by the inverse
controlled for the density of the network in the
of the standard error associated with each coefparticular year, where density is defined as the
ficient (in our case, the standard error of each
from the network autocorrelation model). An
alternative means of correcting for heteroskedasticity is with the use of robust standard
6 Our data on mergers come from the Statistical
errors (Huber 1967; White 1980). We ran our
Abstract of the United States, from 1980 through
analyses with both the weighted least squares
1994. Data prior to 1980 are from the trade journal
(WLS) and robust standard error (RSE)
Mergers and Acquisitions.
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approaches. Both yielded identical substantive
that exceed .9, and all three are correlated at least
conclusions.
.9 with one another. The three variables plus year
We have chosen to report results using robust
have correlations with density that range from
standard errors because, unlike in weighted
.75 to .85. The standard error of and network
least squares, the RSE approach allows us to predensity are correlated .57, probably because the
serve the variables in their original form. Results
high density networks occur in years with fewer
from the WLS models are available on request.
firms. Given the greater than .9 correlations
As a special precaution due to our small samamong our substantive predictors and that we
ple size, we include the standard error of on
have only 22 observations, multicollinearity is
the right side of the equation in our RSE modvirtually certain to be a problem. We therefore
els. In a second set of equations we removed the
examine each of our hypothesized predictors in
standard error from the analysis. The results in
separate models. We do maintain the controls for
those models were slightly stronger in two cases
density and the standard error in every equation,
and slightly weaker in two others, but they led
however, and we also report below a series of
to identical substantive conclusions. We present
models in which we examine the simultaneous
only the results that include the standard error
effects of each hypothesized substantive variable
as a control. The models without the standard
and year.
error are available on request. Because signifTable 2 presents a series of regression modicant heteroskedasticity was present in all of
els. In each model, the coefficient for the netour equations that used as the dependent variwork effect from the network autocorrelation
able, and given our small sample, we use the
models serves as the dependent variable.
modified RSE calculation discussed by Long
Because we have predicted directions for all of
and Ervin (2000; option “hc3” in Stata) in the
our effects, we use one-tailed statistical tests for
models presented here.7 The results using this
all of our variables in these models. As is conapproach yielded larger standard errors,
and
ventional
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to :for one-tailed tests, we shall treat any
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than
coefficient
with a low probability value but in
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opposite-from-predicted direction as non23 Aug 2006
and White (1985) and Long and Ervin (2000).8
significant.
Model 1 in Table 2 includes the year as our
predictor,
which we hypothesize to have a negTIME-SERIES RESULTS
ative effect, along with network density and the
A table with the summary statistics and correcoefficient’s standard error as controls. The
lations among the variables from the time-series
results are consistent with Hypothesis 1. The Tanalysis is available in Table S2, in the Online
statistic for year based on the robust standard
Supplement to this article on the ASR Web site.
error is –2.34 (p = .016), and this occurs in a
Several of our variables are highly correlated.
model with only 22 cases and three exogenous
Our three key substantive predictors—proporvariables, all of which are highly correlated.
tion of firms with CFOs, average proportion of
The standard error, not surprisingly, has a posfinancial representatives on the board, and mergitive association with the coefficient. Network
ers—all have absolute correlations with year
density also has the predicted positive effect, but
the coefficient is not statistically significant.
In Model 2 we replace the year variable with
7 This approach uses the standard GLS formula for
the proportion of firms in our sample that had
the variance–covariance matrix of the regression
CFOs. Consistent with Hypothesis 2, the effect
coefficients [(X′X) –1 X′X (X′X) –1] and inserts
of the CFO variable is negative. The inclusion
[ei2/(1–hii)2] into the diagonal of , where ei2 is the
of this variable produces a coefficient of detersquare of observation i’s residual from the computmination of .630, slightly higher than the .608
ed regression and hii is the leverage of observation i
in Model 1. The effects of density and the stan[the diagonal element of the matrix X (X′X)–1 X′].
dard error are virtually identical in Model 2 to
8 One possible source of heteroskedasticity is the
those in Model 1. In Model 3 we replace the
presence of outliers in the data. We examined our
CFO variable with the average proportion of
data, both visually and with the calculation of leverrepresentatives of financial institutions on the
age values and Studentized residuals, and found no
firms’ boards. As predicted by Hypothesis 3, the
significant outliers.
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Table 2. GLS Estimates of Changes in the Effect of Network Closeness on Borrowing across Time
Variables

Model 1

Year

–.362
(–2.34)*
336.86
(.86)
2.093
(2.05)*

Network Density
Standard Error
Firms with CFOs

Model 2

Model 3

Model 4

395.19
(.99)
2.105
(2.10)*
–12.494
(–2.99)**

349.84
(1.06)
2.196
(2.11)*

1051.63
(3.10)**
1.662
(1.92)*

Percent Financials

1.508
(2.20)*

Mergers
Constant

R2

17.364
(1.66)

–10.993
(–1.14)

–.23
.608

–.24
.630

–31.687
(–2.17)*
–.22
.604

–.004
(–3.93)***
–24.011
(–3.01)**
– .45
.717

Note: N = 22. Values represent unstandardized coefficients, with T-statistics, based on the Prais-Winsten GLS
estimation technique and robust standard errors, in parentheses. CFO = chief financial officer; GLS = generalized least squares.
*p < .05, **p < .01, ***p < .001 (one-tailed tests; except for the constant).

effect of this variable is significantly positive.
observe in the effect of interfirm networks on
firm financing
behavior.
Again, the coefficients and T-statistics
of den-by Ingenta
Delivered
to :
University
of the
Michigan At Ann Arbor
sity and the standard error remain
basically
Wed,
23 Aug 2006 14:27:39
same as in the previous models. The
T-statistic
FIRM-LEVEL ANALYSIS
for the financial representatives on the board
Although the time-series results provide support
variable is slightly lower than those of year and
for all of our hypotheses, the fact that our numCFOs, but it remains strongly significant in the
2
ber of observations was so small might raise
expected direction. The R for the model in
questions. In this section we present an analyModel 3, .604, is virtually the same as that in
sis based on the 2,601 company-years availModel 1. In Model 4 we replace the financial
able in our dataset. This firm-year level analysis
board variable with the number of mergers in the
is designed to supplement rather than replace the
economy as a whole. Based on Hypothesis 4, we
analysis based on the models in Table 2.
expect mergers to be negatively associated with
In the equation Y = WY + X + ε, the netsize of the network effect. As predicted, the
work
coefficient is computed on the vector
coefficient for mergers is significantly negative.
2
WY,
which
represents the weighted sum of the
Its T-statistic (–3.93) and the model R (.717) are
behaviors of the firm’s network partners. One
the highest of the four models (for additional
possible way to estimate a network effect for
analyses on the models in Table 2, see section
each individual observation is to treat WY as a
3 in the Online Supplement to this article on the
separate
variable, include it as a column of the
ASR Web site).
matrix
X,
and run OLS regression on the resultThe results from our time-series analysis thus
9 This approach has been discussed
ing
X
matrix.
provide support for all of our hypotheses. The
by Doreian, Teuter, and Wang (1984), who refer
effect of interfirm network ties on firms’ use of
to it as the “quick and dirty” method, and by
debt declined over time. The historical processFranzese and Hays (2004), who refer to it as
es that we identified—the professionalization of
the finance function within the firm, the internalization of financial decision- making, and the
9 Each firm has its own row of the matrix W for
increased volatility of the environment—are all
significantly associated with this decline. All
each year. This allows us to preserve the separate W
three factors account for the changes that we
matrices across years.
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“spatial OLS.” Franzese and Hays (2004:15)
firm. We used the same weighting system that
identify two problems with spatial OLS: First,
we used in constructing the W matrix for the
the estimates are inconsistent; unlike the maxanalysis reported in Table 1. As in the maximum
imum likelihood approach that we use in Table
likelihood estimation, we normalized the cells
1, the variance of the parameter estimates in spaof the W matrix so that the values in all rows
tial OLS does not decrease as the sample size
summed to 1. The resulting variable, the cell in
increases. Second, because WY appears as a
the vector WY corresponding to the firm-year
component of the X matrix, the endogenous
in question, was defined as our network effect.
variable (Y) appears on both sides of the equaAs with our earlier analysis, a positive network
tion, leading to simultaneity bias. This means
effect indicates that a firm whose network partthat a variable within X is by definition correners engage in high levels of borrowing will
lated with the residual of Y. Y also appears on
itself have high levels of borrowing, while a
the right side of the equation Y = WY + X +
firm whose network partners engage in low levε, but the maximum likelihood approach used
els of borrowing will exhibit low levels of borto solve this equation addresses this problem by
rowing.
directly measuring, and taking into account, the
To test our hypotheses we return to the moddegree of endogeneity (Franzese and Hays 2004;
els examined in Table 1, in which firms’ use of
see also Ord 1975). These problems suggest
new debt in a given year is the dependent varithat the results from the spatial OLS must be
able. The variables in the spatial OLS model
viewed with caution, and it explains why we
examined here include all of the variables from
treat this analysis as supplementary rather than
the models in Table 1, with WY representing the
primary. Still, the principle behind the technetwork effect, which will have an OLS slope
nique—that a firm will be influenced by the
coefficient as opposed to the from the maxibehavior of the firms with which it is connectmum likelihood network autocorrelation moded—is exactly the same as that of theDelivered
maximumby Ingenta
els in Table
to : 1. In addition to these variables, the
likelihood approach, and the University
network effect
is
models
include
of Michigan
At Ann
Arbormain effects for the presence of
Wed,
Aug 2006
14:27:39
directly measured by WY, just as in
the 23
maxia CFO
(a dummy variable coded 1 if a firm has
mum likelihood approach. Moreover, Franzese
a CFO in a given year), the proportion of a
and Hays (2004) found that spatial OLS perfirm’s board members that consisted of direcformed similarly to two alternatives, including
tors whose primary affiliations were with finanthe maximum likelihood model, in estimating
cial institutions, the aggregate number of
, in some cases slightly poorer but in other
mergers in the U.S. economy in a given year, and
cases slightly better.10 To the extent that the
three interaction effects: (network
findings from the spatial OLS are consistent
effect)*(CFO); (network effect)*(proportion
with those from our time-series analyses in
f inancial representation); and (network
Table 2, they provide further support for our
effect)*(number of mergers).
hypotheses.
The 2,601 observations in the full dataset
To conduct the spatial OLS analysis, we creconsist of pooled cross-sectional time-series
ated a network effect variable for each firm-year,
data. Pooled cross-sectional time-series obserdefined as the sum of the borrowing levels of
vations violate the independence assumption
each alter firm, weighted by the alters’ network
of OLS regression and may be subject to hetdistance from (actually closeness to) the focal
eroskedasticity as well. A widely used approach

10 The second alternative, a two-stage least-squares
(2SLS) approach, also allows analysis of network
effects at the firm level (for illustrations, see Franzese
and Hays 2004; Land and Deane 1992). We did not
use this model for two reasons. First, the 2SLS
approach requires the selection of an instrumental
variable, which must be fully exogenous, must not
have appeared in the original regression equation, and
should be highly correlated with WY but uncorrelat-

ed with Y. We were unable to identify an exogenous
variable that met these criteria. Second, in a series of
simulations, Franzese and Hays (2004) found that
although the 2SLS approach provides closer approximations to the true values of when perfect instruments are used, under imperfect instruments (those
typically used with actual data), spatial OLS performs as well as (and sometimes better than) the
2SLS approach.
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to this problem is the random effects model,
defined as Y = X + + ε, where  is a unitspecific error term that is uncorrelated with X
or ε (Greene 1993). This model is useful when
potential omitted variable bias can occur either
within units over time or within years across
units. An alternative approach is the fixed effects
model, which in this case is equivalent to including dummy variables for each of the N–1 firms.
We report results based on the random effects
model (using the “xtreg” command in version
8 of Stata), but we also computed fixed effects

models for all of our models. The results based
on both approaches yielded identical substantive conclusions.
Table 3 presents the results of four randomeffects regression models. Because our network
autocorrelation analyses involved separate interfirm networks for each of the 22 years, we
included year dummy variables in each of our
models to ensure further that our findings were
not artifacts of differences in the characteristics
of the networks over time. In the time-series
analyses in Table 2 we included a control for the

Table 3. Random Effects Models of Determinants of Borrowing, Pooled Models
Variables

Model 1

Model 2

Network Effect

.250
.250
(.58)
(.58)
Log Total Assets
.029
.029
(11.87)***
(11.87)***
Recent Performance
.026
.026
(.17)
(.17)
Finance CEO
–.005
–.005
(–.98)
(–.98)
Log Debt Ratio (t–1)
Delivered by–.020
Ingenta to :–.020
(–3.29)**
(–3.29)**
University of Michigan
At Ann
Arbor
Retained Earnings
–.095
Wed, 23 Aug –.095
2006 14:27:39
(–8.92)***
(–8.92)***
Log Stock for Acquisition
.009
.009
(10.45)***
(10.45)***
Presence of CFO
.028
.028
(2.64)**
(2.64)**
Percent Financial Directors
–.081
–.081
(–2.27)*
(–2.27)*
Mergers
–6.13e–6
.000
(–.94)
(2.55)*
CFO ⫻ Network Effect
–.677
–.677
(–3.68)***
(–3.68)***
Percent Financial Directors ⫻ Network Effect
1.439
1.439
(2.29)*
(2.29)*
Mergers ⫻ Network Effect
–.0004
–.0004
(–2.71)**
(–2.71)**
Year
–.002
(–1.89)
Year ⫻ Network Effect
Constant

Wald 2 (df)

–.091
(–3.41)**
.06
557.45 (38)

3.906
(1.84)
.06
557.45 (39)

Model 3

Model 4

242.37
(2.15)*
.029
(11.72)***
.035
(.23)
–.005
(–.97)
–.020
(–3.35)**
–.097
(–9.07)***
.009
(10.51)***
.027
(2.54)*
–.069
(–1.92)
–.000
(–.60)
–.663
(–3.61)***
1.199
(1.88)*
.000
(.66)
.005
(1.45)
–.123
(–2.14)*
–10.082
(–1.47)

175.95
(3.38)**
.029
(11.78)***
.035
(.23)
–.005
(–.97)
–.020
(–3.33)**
–.096
(–9.05)***
.009
(10.50)***
.027
(2.58)*
–.075
(–2.13)*

.06
562.90 (40)

.06
562.72 (38)

–.668
(–3.64)***
1.308
(2.12)*

.000
(.23)
–.089
(–3.40)***
–.650
(–.27)

Note: N = 2,601. Values represent unstandardized coefficients, with random effects generalized least squares zstatistics in parentheses. Industry and year dummy variables are excluded to conserve space. CEO = chief executive officer; CFO = chief financial officer.
*p < .05, **p < .01, ***p < .001 (one-tailed tests for retained earnings and interaction effects; two-tailed tests for
all others).
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density of the network. When we inserted densequential year. As is evident from the table, the
sity into the present model along with the year
inclusion of the sequential year has virtually
dummy variables, it was dropped by the xtreg
no impact on our findings. In accordance with
program due to collinearity. This suggests that
Hypothesis 1, however, we would expect the
the year dummy variables account for some of
effect of interfirm networks on firms’ use of
the same sources of unobserved heterogeneity
debt to decline over time. If this is the case, then
that density accounted for in the earlier models.
we should observe a negative interaction effect
We have omitted both the year dummies and the
between year and the network effect. Model 3
industry dummies from the models in Table 3.
is identical to Model 2 except that it includes the
The coefficients for these variables are available
(year)*(network effect) interaction. Consistent
on request.
with Hypothesis 1, this effect is negative and staModel 1 of Table 3 presents the test of our
tistically significant. The coefficients for the
hypotheses involving the effects of the pres(CFO)*(network effect) and (financial repreence of CFOs, financial institution representasentation)*(network effect) interactions remain
tives on f irm boards, and mergers in the
significantly negative and positive respectiveeconomy as a whole on the strength of the netly, as in Models 1 and 2. The (mergers)*(network effect on borrowing. The key variables
work effect) interaction is no longer significant,
involving these hypotheses are the interaction
however. In fact, the coefficient is actually poseffects between CFOs, financial representation,
itive, although barely and not significantly so.
and mergers respectively and the network effect.
The most likely reason for the disappearance
One advantage of the firm-level analysis over
of the (mergers)*(network effect) interaction is
the aggregate level analysis described earlier is
collinearity between the number of mergers and
that we can include the three key predictors in
year: the two variables have a correlation of
the model simultaneously. Unlike the .9 and
.924 in the firm level analysis (for a further
higher correlations at the aggregateDelivered
level, theby Ingenta
discussion,
to : see section 4 in the Online
firm level correlations are relatively
small:of.036
Supplement
to this article on the ASR Web site).
University
Michigan
At Ann Arbor
between CFO and financial directors,
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variable “year,” however, could just as easWed, 23.421
Aug 2006
between CFO and mergers, and –.146 between
ily serve as a proxy for the increased volatility
financial directors and mergers.
that occurred in the later years of our data as
The findings in Model 1 indicate that even
could the number of mergers, which is itself an
when the three variables are combined, all three
imperfect indicator of environmental turbuprovide results consistent with our hypotheses.
lence. As Model 4 indicates, the effect of the
The coefficients for the (CFO)*(network effect)
(year)*(network effect) interaction coefficient
and the (mergers)*(network effect) interaction
is considerably stronger when the variable mergterms are both negative and statistically signifers and its interaction with the network effect are
icant, as predicted. Similarly, the coefficient
removed from the model. Each variable by
for the (percent financial directors)*(network
itself—the (mergers)*(network effect) interaceffect) interaction term is positive and signifition in Models 1 and 2 and the (year)*(network
cant, also as predicted. These findings indicate,
effect) interaction in Model 4—thus provides a
at the firm level, that the effect of interfirm
significant predictor of the strength of the netnetwork ties on firms’ use of debt was disprowork effect on firms’ use of debt. Each could
portionately low for firms that had CFOs and
be seen as an imperfect indicator of a larger
at points in which merger activity was relativeinstitutional shift that occurred during the 1980s,
ly high. They likewise indicate that the effect of
which influenced a broad range of firm behavinterfirm network ties on borrowing was disiors.
proportionately high for firms in which the
In concluding, we want to reemphasize the
presence of financial institution representatives
key finding of this section: Using an alternative
on the firms’ boards was high. Overall, these
approach to examining the influence of interfirm
results provide further support for the findings
networks on firms’ use of debt, we were able to
in the aggregate level time-series analyses in
show, using firm-level data for our complete
Table 2.
pooled set of 2,601 observations, virtually comModel 2 of Table 3 presents the same variplete support for all of our hypotheses.
ables as Model 1, except that we control for the
Consistent with the findings from our aggregate
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level analysis, the presence of chief financial
officers, the prevalence of mergers, and the
later years of the period of our study were all
associated with a decline in the effect of interfirm network ties on firm borrowing. Also consistent with our aggregate level findings, the
proportion of representatives of financial institutions on firm boards was associated with higher levels of the effect of interfirm network ties
on firm borrowing. Only when we combined the
effects of year and the number of mergers—variables with a .92 correlation—into the same
model, did the effect of one of them—mergers—disappear. The general conclusion from
these findings indicates consistent, and further,
support for our hypotheses.

volatility of the environment within which firm
managers operated. Among other consequences,
this phenomenon altered the nature of financial
strategies, from a relatively deliberate, longrun, focus to one of rapid, short-term decisionmaking. Following several other analysts, we
argued that the merger wave of the 1980s was
accompanied by the development of a new
worldview, in which the most important goal of
managers was to increase the firm’s stock price,
and the vulnerability of managers, as well as the
pressure to “eat or be eaten,” became a takenfor-granted characteristic of the environment.
Our argument about the changing nature of
firms’ internal and external environments suggested that the effects of social network ties on
managerial decision-making would change over
time. Following from this suggestion, we
DISCUSSION AND CONCLUSION
hypothesized that the effects of social network
Economic and organizational sociologists have
ties on firms’ use of debt declined over time, and
increasingly demonstrated that the effects of
that this decline corresponded with the rise in
social network ties on the behavior of individthe prevalence of chief financial officers, the
uals and firms varies—across types of actors
decline in the level of financial representation
(such as men versus women) and types of neton boards of directors, and increases in the level
works (such as those based on instrumental verof merger
Delivered by Ingenta
to : activity. The results of all of our
sus expressive ties). We haveUniversity
argued that
analyses
strongly supportive of our continof the
Michigan
At AnnareArbor
effects of a particular type of network—based
gency
hypothesis: the strength of the network
Wed, 23 Aug 2006
14:27:39
on director interlocks among corporations—
effect on firm financing behavior declined sysvaried over time. In particular, we suggested
tematically over time, and across changing levthat between the 1970s and the 1990s, corpoels of the factors described in our model.
rate managers in the United States experienced
Our model and findings have implications for
a series of changes in the nature of firm decian important debate within economic and orgasion-making and in the environment within
nizational sociology. Two major approaches
which their firms operated. The result was a
have dominated the recent literature on the difdecline in the extent to which interfirm netfusion of organizational strategies and strucwork ties affected firms’ use of debt financing.
tures: a neo-institutional model that focuses on
Three changes in particular, we argued, affectthe symbolic and cultural underpinnings of
ed the extent to which firm financing behavior
organizational behavior, and a social network
was affected by interfirm network ties. First, the
model that emphasizes the social structural confinancial function within the firm took on
straints and opportunities that shape organizaincreasing importance during this period, symtional action. Proponents of these approaches
bolized by the ascendance of a new top manhave often invoked concepts and predictions
agement official, the chief financial officer.
derived from the other, but the two models have
Second, the presence of representatives of finantended to appear in separate, and distinct, litercial institutions on the firms’ boards of direcatures. Yet just as neo-institutional ideas about
tors declined over time. The concurrent rise of
the socially constructed nature of firm strategies
the CFO and decline of financial representatives
can benefit from the use of network concepts—
on boards suggested that firm financing decithese socially constructed notions often diffuse
sions were increasingly made by specialists
through social networks—network models of
inside the firm, without reliance on board memthe social structural determinants of behavior
bers and the interfirm networks that their prescan benefit from neo-institutional ideas about
ence both created and reflected. Third, the
the historical context within which social netmerger wave of the 1980s greatly increased the
works are situated. We are not the first to rec-
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ommend a synthesis of the two approaches—
one that many observers would consider less
similar ideas are evident in classic works by
susceptible to social influences than the variPfeffer and Salancik [1978] 2003 and DiMaggio
ables typically studied by economic socioloand Powell (1983), as well as in empirical appligists and organizational theorists. We are dealing
cations (such as Palmer et al. 1993). We are
with a particular sample, consisting largely of
among the first to build an institutional account
“old economy” firms that were dominant in the
into a network model, however.
mid-1950s. Our own work (Mizruchi and
A relevant prior work in this regard is a study
Stearns 2001), based on data more recent than
by Davis and Greve (1997), who compared the
those used in this article, indicates that social
diffusion of two firm practices—takeover
networks play a role in bankers’ success in closdefense policies known as “poison pills” and
ing deals, and studies by several other
CEO severance packages known as “golden
researchers, including those cited in our introparachutes”—through interlock networks.
ductory sections, have revealed similarly strong
Although poison pills diffused through interlock
effects of social networks on behavior in the ecoties, golden parachutes did not. Davis and Greve
nomic arena. Moreover, because the data we
argued that the reason for these divergent effects
have presented end in 1994, we cannot speak to
could be found in the fact that poison pills were
any changes that might have occurred in the late
viewed as legitimate within the community of
1990s and the early 2000s. This is especially sigdirectors while golden parachutes were viewed
nificant given the wave of corporate scandals at
as illegitimate. The authors thus use the neothe turn of the century and the calls for the
institutional concept of legitimacy to account for
increased monitoring of management that foldifferences in the effects of social network ties.
lowed. We make no assumption that the changes
Similar to the Davis-Greve approach, we use
that we posited during the period of our study
neo-institutional theory as a context for the
represent a linear, or even monotonic, historiapplication of network models. Where
ourby Ingenta
Delivered
to : Indeed, some authors have argued
cal trend.
account differs is in our focus
on the ways
in
University
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At Ann Arbor
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managerial autonomy has fluctuated in a
which a changing historical context
leads
to 2006
Wed,
23 Aug
cyclical fashion over the past century (Stearns
changes in the network effect. Whereas Davis
1986; Useem 1996). Our key finding, and conand Greve suggested that the network effects
clusion, remains, however: Just as network
driving two different firm behaviors can vary
effects may vary by demographic groups or by
depending on the extent to which a given practhe type of network examined, they may also
tice is viewed as legitimate, we have shown that
vary, within the same group and the same type
the network effects driving a single type of firm
of network, across historical time.
behavior, even one whose legitimacy is not in
question, can vary across time, depending on the
Mark S. Mizruchi is Professor of Sociology and
institutional environment within which the pracBusiness Administration at the University of
tice takes place. Both studies indicate that the
Michigan. His work focuses on the areas of ecoextent to which interfirm networks drive firm
nomic, organizational, and political sociology. His
practices must be viewed as contingent—in
current projects include studies of the changing
Davis and Greve’s case on the nature of the
nature of the American corporate elite from 1970 to
practice itself and in our case on the historical
the present, the effects of social networks on bonusperiod in which it occurs. Our findings raise the
es among commercial bankers, and the properties of
additional question of whether the many findthe network autocorrelation model.
ings in the literature on network effects on firm
Linda Brewster Stearns is Professor of Sociology and
behavior might have been specific to the time
Economic Policy at Southern Methodist University.
in which the study took place. They suggest
Her research interests focus on networks and finanthat we should pay increasing attention in the
cial decision-making, environmental policymaking,
future to the historical context of network
and merger waves. Her current projects include a
effects.
study of the effects of social networks on the size of
It is crucial to emphasize that we are not saybonuses among commercial bankers and an examiing that social networks are no longer important
nation of the determinants and consequences of
in understanding economic action. Our article
merger wave activity in the United States from 1890
deals with one specific area of firm behavior,
to the present.
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