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Abstract

We study the influence of the corporate board network on executive pay for 3,395 US
firms between 1990 and 2015. We identify three elementary structures through which
the interlocking network reflects forms of inter-group reciprocity across firms: restricted
exchange, when two executives sit on each other’s respective boards; delayed exchange,
when y sits on the board of x after the end of x’s mandate on the board of y; and
generalized exchange, when x sits on the board of y, who sits on the board of 2, who sits on
the board of x. These ties, which are overrepresented, are related to higher executive
pay, but are not related to firm performance, which we interpret as a form of rent
extraction. We use the Sarbanes-Oxley Act (2002) as a natural experiment to confirm
our results. The impact on pay disappears after 2004, once these types of exchanges are
constrained.

Keywords: Executive Pay; Interlocks; Social Exchange; Reciprocity; Generalized
Exchange.

Introduction

EXEcuTIVE PAY has been and continues to be a contentious
topic in the corporate world and in the public sphere. This debate is
accompanied by a question about the nature of the processes driving
compensation: is the compensation a reward for talent and performance
or is it extraction of rent?
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On the one hand, numerous scholars argue that levels of executive pay
simply reflect the operation of an efficient market where executive talent
and effort are duly compensated. This view is based on the underpinning
assumption that the level of compensation provides a way of aligning the
manager’s incentives with the interests of the principal—i.e., the share-
holders [Jensen and Meckling 1979]. In turn, firms need to compensate
outstanding human capital, which is now more transposable [Murphy
and Zabojnik 2004]. Moreover, the small differences in marginal prod-
uctivity and the skewed distribution of firms’ size amplify the pay
dispersion even further [Gabaix and Landier 2008].

A competing body of research argues that executive pay reflects
directors’ successful attempts to extract unjustified compensation. CEOs
are often paid simply for good luck [Bertrand and Mullainathan
2001]. Executives demanding comparable pay levels to those of their
peers produce a leapfrogging phenomenon [DiPrete, Eirich and
Pittinsky 2o10; De Vaan, Elbers and DiPrete 2019]. Executives’ rent
extraction is all the more likely given that directors tend to poorly
represent shareholder interests because their appointment, renewal,
etc. relies in part on the CEOs whom they are supposed to monitor
[Bebchuk and Fried 2004].

Regulatory definitions state that the external director’s role is purely
one of monitoring and controlling firms’ executives. However, such a
unidirectional relation is difficult to maintain, as it is at odds with the
social exchange that comes with ongoing interactions. Indeed, one of the
most constant phenomena produced by social exchange is reciprocity
[Mauss [1923-1924] 2000; Lévi-Strauss 1969; Cropanzano and
Mitchell 2005; Molm zor10]. Lévi-Strauss’s [1969] structural theory
of kinship shows that the elementary rules organizing the exchange of
women between masculine lineages along principles of reciprocity are
critically important for enforcing a ban on incest and for strengthening
group solidarity. Such reciprocity is also at the heart of social embed-
dedness in economic life [Granovetter 1985; Uzzi 1996, 1997]. In add-
ition, reciprocity encourages trust [Molm 2010] and increases tie
stability and resilience [Burt 2005]. Ties between independent directors
and executives are also likely to produce various forms of reciprocity
[Westphal et al. 2012]. In turn, the establishment of reciprocity norms
may lead to a less effective monitoring and higher CEO pay.

Analyzing CEO pay as affected by relational reciprocity is related to
existing literature on board interlocks. However, despite forty years of
research, we still do not completely understand the implications and
impacts of these interlocks. For example, assessing the two first decades
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of research in this area, Mizruchi [1996] confesses that if interlocks
matter, it might be more through their impact on the diffusion of
management style—as shown by the diffusion of the poison pill [Davis
1991 ]—than through their impact on performance.

One possible reason why interlocks, commonly approached with
network-wide measures such as density or centrality, are not a best fit
for studying businesses’ class power and cohesion [Mizruchi zo13] or
firms’ power within the economic field [Chu and Davis 2016], may relate
to the fact that the overarching logic governing board appointments
obeys neither class nor firms’ long-term interests. Recent research has
been more successful in highlighting the impact of interlocks by paying
greater attention to structures that reflect local solidarity between direct-
ors rather than firms’ global strategies, thus enabling managerial
entrenchment and a reduction in shareholder pressure [Benton
2016]. This is achieved through a board composition where executive
directors align themselves with their directors’ practices. For example,
interlocked executives reject shareholders’ proposals [Benton 2017]; use
provisions against shareholders’ interests [Benton 2016]; match their
compensation packages upwards [Kim, Kogut and Yang 2015]; conform
in funding the same political party [Burris 2005]; and engage in oppor-
tunity hoarding [Tilly 1998] in favor of executives with similar educa-
tional backgrounds [Kramarz and Thesmar 201 3]. Benton [2016] also
further shows that the cohesion of the local interlock network fuels
managerial entrenchment and suggests that the “norms of reciprocity”
in cohesive settings are at the heart of this process.

However, these studies, which use board co-membership as the core
constitutive tie in the network of directors, cannot distinguish potential
instances of reciprocity, from other network-expressed phenomena, such
as informational privilege, influence, imitation, conformity or conflict
avoidance. For instance, the prior research which finds a link between a
firm’s interlock centrality and its executive pay could be interpreted as
either the fair remuneration of an informational advantage or as a sign of
lax board monitoring (Horton, Millo and Serafeim 2012; Renneboog
and Zhao 2011]. To address these problems, we suggest a two-fold
contribution. First, instead of using whole-network measures whose
interpretation is ambiguous we use dyadic measures that better capture
more exact manifestations of reciprocity. Second, within these dyadic ties
we focus on measures that, we believe, are better suited to capturing
reciprocal exchange. Following this approach and in contrast with pre-
vious literature, we will concentrate on ties between non-executive and
executive and leave ties between non-executive directors out of the
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analysis. This distinction between the two types of ties is based on the
assertion that tied non-executive directors do not typically depend on one
another; they tend not to engage in complex exchanges to the extent that
tied external and executive directors do, as the latter tie embeds appoint-
ment, control, payment, mutual respect, honor, and favors [Bebchuk and
Fried 2z004].

Therefore, we define as a control tie the tie between a non-executive
board member and an executive director as the core tie of our network.
Control ties relate to the fact that the role of non-executive board mem-
bers is officially to control and monitor the action of executive directors.
This definition of network ties contributes to the prevailing conceptual
frameworks in the literature in two important ways. Firstly, the defin-
ition enables us to reconcile the corporate governance view, which
focuses on control, with the interlocking view, which focuses on network
structure. Secondly, it permits us to identify more precisely the reci-
procity mechanisms—where reciprocity can be measured both in the
selection of partners (I select you; you select me) and in the outcome of
the exchange (I favor you; you favor me).

Based on these insights, we study the impact of inter-board reciprocity
on executive pay among 3,995 US firms between 1990 and 2015.
Following structural anthropology and social exchange theory, we isolate
three basic reciprocity structures: restricted exchange, when two execu-
tives sit on each other’s respective boards; delayed exchange, when y sits
on the board of x after the end of x’s mandate on the board of y; and
generalized exchange, when x sits on the board of v, who sits on the board
of 2, who sits on the board of x. These three types of ties, although not
very common, are more frequent than those calculated by chance. Our
findings indicate that, after initiating any one of these three forms of
reciprocal ties, there is an increase in executive directors’ pay, notably
with respect to bonuses. These results extend considerably previous
studies [Hallock 1997; Fich and White 2003; Bebchuk and Fried
2004] which targeted only restricted exchange and did not control for
time-invariant unobserved heterogeneity. Moreover, we develop and test
additional dimensions of exchange (i.e. delayed exchange and generalized
exchange), which are new to the research.

Our research design also contributes to the literature by using the
regulatory shock of the Sarbanes-Oxley Act (2002) as a natural experi-
ment. Once some of these exchanges are constrained, their impact on pay
disappears. Our findings contribute to our understanding of corporate
remuneration and its potential regulation. By combining elements from
social exchange literature with settings from compensation research, we
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show that universal forms of social reciprocity underline managerial
behavior. Following this contribution, we also add a strong empirical
evidence to the rent extraction literature.

The paper is organized as follows. In the second section, we detail our
theoretical approach in relation to the previous literature. In the third
section, we describe the data and the modeling equations used. In the
fourth section, we present our main results and, in the last section, we
provide a general discussion of our findings.

Theory: From Elementary Social Exchange to Executive Solidarity

Corporate remuneration: Research state of the art

Corporate governance rules state that the main duties of a board of
directors are to monitor and govern the firm, to set optimal compensation
contracts, and to protect the interests of shareholders [Devers,
McNamara, Wiseman and Arrfelt 2008]. Given this, academic research
on corporate governance aiming to explain executive pay provides two
main viewpoints. First, the market view (efficient contracting) argues that
executives are paid for the services they provide to the firm [Murphy and
Zabojnik 2004; Gabaix and Landier 2008], while the skimming view (rent
extraction) contends that executives transfer wealth from the share-
holders by exploiting the managerial power that their corporate and
inter-board positions provide [Bebchuk and Fried 2003; Bertrand and
Mullainathan 20071].

Both views regard board independence as central to assessing and
determining the efficacy of boards and the level of pay CEOs deserve.
The fundamental assumption is that the more independent the boards
are, the more likely they are to be effective monitors and thus set optimal
compensation contracts. Conversely, non-independent boards might
behave out of deference to the executives they are supposed to monitor,
and therefore provide them with greater opportunities to rent extract.
Empirical evidence supports this latter view. For example, Core,
Holthausen and Larcker [1999] find that when the board of directors is
less independent (i.e., when there is a larger board with a lower percent-
age of outside directors, the CEO is also the chairman, and the outside
directors were appointed by the CEO), CEOs are paid significantly more.
Similarly, recent regulation in 2002-2003 requiring, inter alia, that the
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compensation committee consists only of independent directors, has
been found to reduce CEO pay [Chhaochharia and Grinstein 2009].

One stream of research investigates the implications of a director’s
social network on their ability to monitor and govern effectively. To date,
this research has provided inconclusive evidence as to whether the asso-
ciation between network structure and compensation benefits share-
holders. Several papers provide evidence to suggest that director
networks enable the executives to rent extract. As Bebchuk and Fried
[2003] and Benton [2010] argue, managers use their connections to
increase CEO entrenchment and board dependence, which allows them
to extract economic rents. Under these conditions, CEO compensation
packages do not have the effect of serving the strategic goals of the firm
nor of enhancing shareholder value [Barnea and Guedj 2006; Kirchmaier
and Stathopoulos 2008; Brown et al. 2012; Fich and White 2005; Liand
Roberts 2017]. For instance, Hallock [19977, 1999] finds that reciprocal
interlocks are associated with higher CEO cash compensation (although
not total compensation) and with worse firm performance. Similarly,
Fich and White [2003] find that the number of reciprocal interlocks is
positively associated with CEO compensation but find no association
between these interlocks and various measures of firm performance [see
also Fich 2000; Fich and White 2005]. However, Devos, Prevost and
Puthenpurackal [2009] find that the presence of interlocked directors is
associated with lower firm performance and lower pay-for-performance
sensitivity. Moreover, several papers find evidence supporting efficient
contracting as well as finding that CEOs are paid for the valuable infor-
mation and resources their network connections provide [Horton, Millo
and Serafeim 2012; Engelberg, Gao and Parsons 201 3; Larcker, So and
Lang 2013]. Finally, Renneboog and Zhao [2o11] find mixed results
providing support for both views.

Similarly, research focusing on the CEOs’ connections indicates that
these ties can either provide the CEO with significant managerial influ-
ence and power [Bebchuk, Fried and Walker 2002] or alternatively,
provide informational and resource benefits to the firms for which the
CEO is rewarded. A number of papers find evidence consistent with the
former. Hwang and Kim [20009] find that socially dependent boards
—i.e., boards where the directors have social ties to the CEO—offer
higher pay levels to their CEOs. Brown et al. [2012] examine all CEO
ties, social and professional, created by CEOs during their lifetimes and
obtain similar results to Hwang and Kim [2009]. Conversely, prior
research also finds evidence of CEO networks providing valuable
resources to the firm. Engelberg, Gao and Parsons [201 3] establish that
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a CEQO’s connections outside of the firm—e.g., past professional, alumni
and social ties—are valuable to the firm in terms of the information they
bring and, hence, that CEOs are paid for such valuable and portable ties.
Horton, Millo and Serafeim [2012] find that the centrality of the CEO
and other directors is positively associated with their compensation and
future firm performance.

This inconclusive and at times contradictory evidence regarding the
forces that drive corporate remuneration could be due to a lack of
precision in previous research designs. In essence, the current literature
finds that higher centrality in the interlocking network is associated with
higher pay and that homogeneous boards pay more. However, centrality
could either encompass classical informational and power advantages
either for the firm, for the executives or for both [Burt 1992] or capture
a position within a network of social exchange, where repeated exchanges
reinforce solidarity and mutual obligations. To isolate this latter mech-
anism, often suspected [Benton 2016] but never precisely measured, we
will review social anthropology and social exchange theories which
examine the dynamics of social exchange. We utilize insights from these
theories to both uncover a form of reciprocity that may be at work in
corporate interlocks and define a new set of interlock measures enabling
to capture its effects.

From to kinship to inter-board solidarity

In the Gift, Mauss [(1923-1924) 2000] highlights that in numerous
traditional societies, inter-group social exchanges are governed by three
rules: giving, receiving, and reciprocating. Drawing on Mauss’s gift-giving
approach, Lévi-Strauss [1969] developed a theory of elementary rules of
kinship—the positive rules governing the exchange of women between the
masculine lineages of a tribe—as a way of both banning incest and organ-
izing solidarity through exchange between different lineages. L.évi-Strauss
identifies two main forms of exchange: restricted exchange, which derives
from the preferential union with a bilateral cross-cousin and corresponds to
a situation where two masculine lineages exchange women at each gener-
ation; and generalized exchange, which derives from the preferential mar-
riage with a matrilateral cross-cousin, where women are exchanged
indirectly. In such cases, the lineage from which one receives a woman is
not the same as the one to which one gives a woman. Although not
discussed extensively, the union with a patrilateral cross-cousin also exists
[Lane 1962] and corresponds to a delayed exchange. A lineage reciprocates
for the woman received by giving a woman at the following generation.
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Recruiting directors of a firm to the board of another firm is different
from forming kinship relations, but both activities aim at—or at least
unintentionally contribute to—strengthened affinities between the two
groups. In the case of interlocking directors, expertise, information, and
social capital are frequently shared or exchanged through the interlock.
Indeed, executives and firms do foster social exchanges through board
membership, and CEOs hold most of the power in appointing outside
directors [Bebchuk and Fried 2004]. It should be noted that this
exchange is not simply one of control, but also involves attendance fees
and reputation. Moreover, when a CEO invites another CEO to join their
board, this invitation might sometimes come as a result of reciprocal
exchange.

We define restricted exchange (Figure 1) as a situation in which two
executive board members from two firms simultaneously sit on each
other’s boards as non-executive directors. It is probably the most obvious
form of reciprocity among executives [Hallock 19977]. However, this type
of interlock has garnered academic attention and regulatory criticism, as
it raises significant concerns as to whether a director charged with over-
seeing an executive can be truly independent. Certainly, this type of
pattern provides an opportunity for a tit-for-tat exchange. Specialists
in exchange theory distinguish between two forms of restricted exchange:
direct negotiated exchange, where actors negotiate on the terms of an
agreement, and direct reciprocal exchange, where actors perform succes-
sive acts in favor of one another without agreeing on those acts, and with
no insurance of reciprocity [Molm, Collet and Schaefer 2007]. It is not
possible to argue that all such restricted exchange structures systematic-
ally correspond to direct negotiated exchange. In some cases, CEOs may
deliberately agree to push each other’s pay up in an “I raise your pay, you
raise my pay”’ bargain. Many of those exchanges, however, may be more
subtle than simple tit-for-tat bargaining. Without any explicit agree-
ment, executives involved in restricted exchange may be subconsciously
more generous when it comes to determining the pay of the executives
they monitor. This is consistent with the findings from natural experi-
ments which indicate the role of strong ties between members of the
committee and applicants in academic recruitment [Godechot 2016].

Delayed exchange (Figure 1) is a situation where an executive director
of firm x sits on the board of firm y and invites an executive of firm y to
join the board of a firm x after the executive’s own board membership in
firm y has ended. Delayed exchange is a less visible way for CEOs to
reciprocate and therefore receives less attention than the more obvious
restricted exchange discussed above. Delayed exchange corresponds more
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FIGURE 1

Three examples of reciprocity structures among US CEOs

From 1990 to 2010:

Arthur Wolcott

Chairman and founder

of Moog Inc.

From 2005 to 2010:

Steve Jobs
CEO of Apple Inc.

From 2011 to 2015:

Tim Cook
CEO of Apple Inc.

From 1990 to 1995:

William Hodder

CEO of Donaldson Co. Inc.

Legend: x — y stands for x sits on the board of the firm of y as a non-executive director

clearly to direct reciprocal exchange [Molm, Takahashi and Peterson
2000; Molm, Collet and Schaefer 2007]. Relative to simultaneous
restricted exchange, delayed exchange may seem more insecure, pre-
cisely because of this delay. However, in his account of Mauss’s gift-
giving theory, Pierre Bourdieu underlines precisely the importance of
the delay [Bourdieu 1990]. Without delay, gifts and counter-gifts are
like barter or commercial exchange. Even worse, a simultaneous coun-
ter-gift equivalent in kind to the initial gift could be considered an
offense (i.e., a non-acceptance of the gift). Finally, compared to direct
negotiated exchange, divect reciprocal exchange gives less salience to

1. Restricted exchange

Bob Brady
<+ CEO of Seneca
—> Foods Corp.

2. Delayed exchange

— Bob Iger
CEO of Walt Disney Co.
<+ Bob Iger

CEO of Walt Disney Co.

3. Generalized exchange

Michael Wright
CEO of Supervalu Inc.

¥

Mike Bonsignore
COO [90-92] and
CEO [93-95] of Honeywell Inc.
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conflict [Molm, Collet and Schaefer 2007]. Therefore, the delay grants
some symbolic meaning and some solemnity to the social exchange. It
probably operates through a mechanism of mutual indulgence rather
than tit-for-tat agreement.

Finally, generalized exchange is a situation where an executive director
of firm «x sits as a non-executive board member of firm y, which has one
executive board member sitting on the board of firm 2, which has one
executive board member sitting on the board of firm x. This tie is seldom
recognized by regulators or academics and indeed is never discussed in
relation to CEOs. However, because of its importance in kinship theory,
generalized exchange has generated debate as to its likelihood and its
efficacy [Lévi-Strauss 1969; Homans and Schneider 1955; Bearman
1997; Takahashi 2000; Molm, Collet and Schaefer 2007]. Lévi-Strauss
[1960] considers generalized exchange to be a way of creating solidarity
and as a device for building a society. On the contrary, Homans and
Schneider [1955] doubt that generalized exchange could exist without
meeting the direct interest of each actor involved in the exchange.
Controlled experiments have shown that generalized exchange actually
produces more feelings of solidarity than restricted exchange [Molm,
Collet and Schaefer 2007], although the emergence of generalized
exchange remains puzzling [Takahashi 2000]. Why set up a gift-giving
chain when there is such a risk of free-riding, chain interruption, and the
possibility of not receiving any gift in return? Most authors derive such
structures from norms and from forms of altruism. Although, de facto,
we find classical examples of generalized exchange for kinship [Lévi-
Strauss 1969; Bearman 1997] or for kula exchange [Malinowski 1922],
most studies on the dynamics of networks in contemporary society do not
find a tendency to engage in generalized exchange [Lazega, Lemercier
and Mounier 2006; Snijders, Van de Bunt and Steglich 2010]. Never-
theless, if this structure randomly appears, it can still produce solidarity
among the actors involved.

A regulatory shock in reciprocal exchange among boards

These three classical types of reciprocal exchange are also relevant for
identifying precise patterns of mutual dependence between a firm’s
executives and some of its external board members. The Sarbanes-Oxley
Act, detailed below, was introduced to enable regulators to limit, inter
alia, the biases reciprocal exchange create, for instance on pay. Thus it
provides us with an exogenous shock in which to examine the strength of
our theory.
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Following several corporate scandals in 2001 and 2002, US institu-
tions favored a redefinition of director and board independence. The
Sarbanes-Oxley Act (2002) places a stronger emphasis on board inde-
pendence, especially within audit committees. Both the NYSE and the
NASDAQ published new rules validated by the SEC in November 2003
and asked listed firms to apply them in 2004. These new rules added a
supplementary recommendation to the Sarbanes-Oxley Act regarding
board independence, especially within the compensation committees.
Hence, in section 303A.02 of its Listed Company Manual, the NYSE
requires that all members of the board’s compensation, audit, and nom-
ination committees be fully independent. A board qualifies a director to
be fully independent if the director “has no material relationship with the
listed company.” This prevents the source of a director’s compensation
from being dependent on the management of the listed firm. As a
consequence, a director is not independent if “the director or an imme-
diate family member is, or has been within the last three years, employed
as an executive officer of another company where any of the listed
company’s present executive officers at the same time serves or served
on that company’s compensation committee.”" This rule does not ban all
forms of restricted exchange, but forbids two executive directors from
two different firms being on each other’s compensation committees. The
NASDAQ set up similar rules but only requires a majority of compen-
sation, audit, and nomination committee members to be fully independ-
ent.

These codes can therefore serve as a natural experiment for the social
exchange mechanism. The codes target mainly restricted exchange—and
to some extent delayed exchange (at least the short delays)—within
compensation committees. However, longer delayed exchange and gen-
eralized exchange are not recognized and thus not covered.

Listed firms may still implement restricted and delayed exchange.
However, since directors in such reciprocity ties are excluded from
compensation committees, they are less likely to directly influence the
precise setting up of executive pay. This should therefore weaken their
effect on executive pay.

*

Overall, investigating the impact of these three reciprocity structures on
executive pay could help us uncover some of the mechanisms through

' Cf. NYSE Listed Company Manual, Section 303A.02.
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which executives extract rents. In contrast to other network structures
like centrality which increase CEO pay mostly as a result of the key
informational and social resources central executives bring to the firm
[Horton, Millo and Serafeim 2012], the reciprocal ties we investigate
here create network redundancy and do not increase informational flows
or “structural holes” type of social capital [Burt 1992]. In contrast, they
do create mutual dependence between executives—I monitor you/you
monitor me—and provide incentives for (conscious or subconscious)
leniency when an executive has to set the pay of another executive on
which he or she depends. These network structures, although very
specific, enable us to test that solidarity among executives can drive rent
extraction. In addition, two statistical analyses will contribute to corrob-
orate our findings. Firstly, the evolution of the reciprocity structure
payoff after Sarbanes-Oxley Act once executives embedded in such
reciprocity structures are kept away from pay setting. If these ties mainly
provide social and informational resources to the firm, the effect should
remain constant. Conversely if these ties fuel solidarity in pay setting,
they should decline once monitored. Secondly, we will measure the
impact of these network structures on firms’ economic outcomes
[Horton, Millo and Serafeim 2012]. The resource approach leads to
predict a positive tie. In contrast, our rent extraction approach predicts
a null or a negative link.

Data, Modeling Equations, and Other Variables

Data

Our sample is derived from multiple data sources. We obtained data from
Boardex on US boards of directors for the period from 1990 to 2015 in
order to analyze the structure of social exchange between boards. We
selected quoted firms and private firms and dropped all other forms of
organization (i.e., universities, charities, clubs, government, etc.). After
this restriction, the initial sample contained 230,431 board members
from 384,645 unique firms, resulting in 1,091,118 board members X firm
observations.

We obtained executive pay data from the ExecuComp database. This
database provides compensation data between 1992 and 2015 for 45,649
executives in 3,557 unique firms, resulting in 263,637 executives X firmx
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year observations. One fourth of this information (77,691) contains data
on executive board members; the remaining data concerns top executives
who do not sit on boards.

We obtained firm-specific data from Compustat for the period from
1990 to 2016 to enable us to construct several control variables. For
example, to control for a firm’s revenue, we were able to obtain informa-
tion for 30,413 firms, resulting in 329,789 firmXyear observations.

After merging these three datasets, our final sample contained 3,395
unique firms, with 31,852 individual board members and pay for 45,288
executives. Between 1990 and 2015, each year in our final database
contained between 2,000 and 2,700 unique firms, 6,000 to 14,000 board
members, and 8,000 to 12,000 executives (Table A1).

From board composition to executive reciprocity structures

Our network approach differs from prior interlock studies, which gen-
erally approximate the link between the numbers of contemporaneously
interlocking CEOs. We concentrate on the precise intertwining of social
exchange and corporate control. Therefore we do not consider, for
example, that two executives sitting together as non-executive board
members constitute a significant link of control, so these ties are ignored.
Our network arc of executive control reflects the fact that an executive
from one firm sits on the board of another firm as a non-executive board
member and therefore controls the firm and its executive. To capture
social exchange of control between executives, we employ the classical
k-cycle measure from network literature.> Therefore, we use 2-cycles
(x—y—x) to measure restricted exchange, 3-cycles (x—y—z—x) and
4-cycles (x—y—z—w—wx) are used to measure generalized exchange.
We ignore any k-cycles above 4, as these are both rare and unstable,
and we suspect that these cycles are the random product of network
connectivity and consequently do not produce any meaningful social
effects. Finally, delayed exchange corresponds to firms which have among
their non-executive board members an executive from a firm for which
they had an executive on the board in the previous five years. In network
language, this is a directed dyad x—y starting in ¢ which reciprocates a
reverse directed dyad y—x which existed in at least one year between ¢-35

? In network literature, a k-cycle is a directed path of k degrees returning to its starting point.

177

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

OLIVIER GODECHOT ET AL.

FIGURE 2

Year 2000 network between executive directors (control tie)

Note: We say a firm x controls a firm y (“control tie”) when one of the executive
director of the former controls the latter thanks to a position of non-executive
board member. Non reciprocated control ties are yellow. Delayed exchange
control ties are black. Cyclical control ties use other colors: red for 2-cycles, green
for 3-cycles, blue for 4-cycles, light-blue for 5-cycles and longer ones.

and ¢-1 and terminated before year ¢. In order to avoid overlap with past
restricted exchange, we exclude from delayed exchange those that were
previously restricted exchanges.

Figure 2 provides an example of this control network for the year
2000, in the middle of our period. Most links are non-reciprocal and do
not belong to any sort of cycle. Within this graph, we isolate, using
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Colors and definitions cf. figure 2.

different colors, the links that specifically belong to cycles or delayed 2-
cycles. Approximately 11% of the control links between executives from
different firms imply some form of reciprocity that could attenuate the
control purpose. Figure 3 further isolates those ties between firms. The
majority are in a 2-cycle (64 firms), while eleven firms are in a 3-cycle,
three firms in a 4-cycle, seven firms in a 5-and-above-cycle, and fourteen
firms in delayed 2-cycles.

Figure 4 and the Table A1 illustrate the sense of the evolution in
reciprocity in the control network. Reciprocity in the control network
increases in the 1990s, reaching a peak of 101 firms out of 2,769 (3.6%) at
the end of that decade. In the 2000s it declines substantially, especially
after the mid-2000s. There are several reasons for such a decline. First,
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F1GURE 4
Executive pay and reciprocity structures
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k-cycles where k>4.

the corporate governance codes adopted a stricter notion of director
independence for corporate boards and discouraged restricted exchange
and other related forms of dependence between executive and non-
executive directors. Second, firms tended to appoint fewer of their own
executives onto their boards and generally to have only one executive on
the board, commonly the CEO. COOs or CFOs are generally not
appointed anymore, which decreases the probability of such reciprocal
ties. Finally, the decreasing density of interlocks and the fracturing of
corporate America also contributed to a decline in the likelihood of
reciprocal ties [Mizruchi 2013; Chu and Davis 2016]. We will check
further whether this decline in reciprocity is due to a lower propensity to
reciprocate or to a decline in reciprocity opportunities.

Finally, Figure 4 also highlights the fact that, in the early 199O0s,
the increase in reciprocity was in line with increases in executive pay.
However, after 2000, executive pay declined only moderately during
the dot-com crisis, especially in relation to option-based compensation.
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It stabilized at higher levels after 2003 and then appears to follow the
business cycle [Kaplan 201 3], unlike reciprocity, which declines sub-
stantially after 2005.

Modeling equations

— Network dynamics

In order to estimate the probability to reciprocate, we employ an elementary
dyadic logistic regression. We model the probability that a firm x controls
another firm y through the presence of at least one executive of the former
firm on the board of the latter firm. We introduce reciprocity opportunities as
our key independent variables. Reciprocity opportunities are defined as
network configurations in ¢-1, which could be turned into a given reci-
procity structure (hence restricted exchange, delayed exchange or generalized
exchange) if a control tie is established in ¢ between x and y. For instance, if y
controls x in -1, x has an “opportunity” to reciprocate by establishing a
control tie in ¢ on y. We thus measure the relative propensity to build a tie in
such situations in contrast to others. The equation is as follows:

P(firm x control firm y executives in time t) = past_controling_tie, , 1

+reciprocity_opportunities,  ,_,+activity ,_,

Xt

+popularity Vi1 Tyear, +ervory,
(1)

The 26-year longitudinal dimension of our data enables us to introduce
a lagged structure of the network as a predictor of link formation or
maintenance at time t. We therefore avoid the traditional endogeneity
problem of synchronously explaining the network structure by itself.
We only assume here that the lagged network is exogenous. While this
assumption could still remain questionable, the length of our period
enables us to limit the bias due to the introduction of lag-dependent
variables. Logistic regressions, used similarly in previous studies [Rider
2012; Boussard, Godechot and Woloszko 2019], offer a great deal of
flexibility, unlike SAOM (also known as SIENA) and TERGM models
[Snijders, van de Bunt and Steglich 2010; Cranmer and Desmarais 201 1],
while also providing the advantage of handling much larger datasets.
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— Impact of reciprocity structures on pay

To determine the impact of reciprocity structures on pay, we estimate
executives’ wage equations with two-year first-difference panel regres-
sions. The two-year lag ensures that board members in reciprocity
structures did not arrive in the middle of the year, and were fully present
the whole year and involved in all decision-making processes during the
year which impacted executive pay.3 We therefore model two-year wage
evolution for a given executive in a given firm. Hence, firmXexecutives
first-difference regressions account for firmXxexecutives fixed effects on
wage levels and therefore control for time-invariant characteristics of
either the firm, the executive, or their match. First-difference models
offer flexibility for estimating both short-term effects and longer-term
effects of embeddedness in reciprocity structures. They also enable us to
differentiate between entering and exiting a reciprocity structure. We
therefore measure the impact of entering or exiting a reciprocity cycle on
the evolution of executive wages.

In order to estimate classical multiplicative models for all continu-
ous variables (except for the bonus to fixed salary ratio), we use
inverse hyperbolic sine as a quasi-log function: sinh™(x)=Ilog(x+
(x*4+1)°%), a “quasi-log” function that behaves like a log(x) for
positive values, and like -log(-x) for negative ones, and which thus
enables us to handle null values. We also control for a set of firm and
individual time-varying variables described in detail below. Lastly,
we include yearly fixed effects to control for common shocks in the
evolution of executive pay.

— Our main equation is the following:

Ajr—py)Sinh - (wageif) = A _pfirm_in_a_reciprocity_structure s )

+4 [t—k1] controls,-f +year, +ervovig

In order to address eventual serial correlation of residuals and possible
reverse causality effects, we also estimated Anderson and Hsiao [1981]
models: we introduce on the right-hand side of Equation 2 the lag of the
first-difference of the dependent variable, instrumented with the past
level of the lagged dependent variable.*

3 Hence, for the two-year changes in reci- + Results are similar to those estimated with
procity structures, we only retain those occur- the first-difference models and will be sent on
ring between ¢-2 and ¢-1 and leave out those request.

occurring between ¢-1 and ¢.
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— Impact of reciprocity structures on performance

Finally, to ascertain whether these forms of reciprocity reflect rent
extraction, we investigate whether they have some impact on indicators
of the firm’s operating performance post one (£41 ) or two years (t+2). In
order to capture time invariant unobservable heterogeneity, we continue
to use a first-difference equation (Equation 3).

Apps g1 flrm_vesult y = A,_y,) firm_in_a_reciprocity_structuve s

+A(y—1icontrols s + year, +errory

Variables

We apply Equation 2 to seven dependent executive pay variables
extracted from ExecuComp: fixed salary, bonus, bonus to fixed salary
ratio, total cash, estimated present value of stock options, total equity-
related pay, and total compensation. T'able A2 provides the descriptive
statistics on all variables used to estimate Equation 2.5 We “winsorize”
the bonus to fixed salary ratio at the top 1% level.® These variables are
likely to have different sensibility to these temporary and infrequent
reciprocity structures. Fixed wages evolve slowly from one year to
another and are probably less sensitive to board discretion than vari-
able pay. Among variable pay schemes, stock options and equity-
related pay are distributed through irregular plans, and the estimation
of their present value may be difficult, which may make the link with
reciprocity structures harder to estimate. In contrast, bonuses are
subject to regular board discretion, through yearly attribution. Their
cash dimension makes their estimation easier and more precise. We
thus expect bonuses to be the most likely pay variable associated with
reciprocity structures.

5 In EXCUCOMP, we used SALARY for
fixed salary, BONUS + NONEQ_INCENT
for bonuses, SALARY + BONUS + NONE-
Q_INCENT for total cash. We used OPTIO-
N_AWARDS or, if the latter is missing,
OPTION_AWARDS_BLK_VALUE or, if
the latter is missing, OPTION_
AWARDS_RPT_VALUE for options. We
sum our option pay variable with STOCK_
AWARDS or, if the latter is missing, with
RSTKGRNT to calculate equity pay. Finally,

total pay is given by TOTAL_SEC or, if the
latter is missing, by TDCT1, or if the latter is
missing by TDCz2.

To “winsorize” a variable is a technique
that enables one to avoid the disturbances pro-
duced by extreme values. When a variable x is
winsorized at a given fractile p (for instance p=
0.99), it means that the variable x will be
capped at the value x,. If ¥>x, then x* = x,,
else x* = x.
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In Equations 2 and 3 we introduce a number of executive, firm, and
board controls. To control for individual executive heterogeneity, we
include two executive characteristics available in Boardex: specifically,
whether the executive is a CEO and whether the executive is a board
member (while non-board member executives stand as the reference
category). The number of executives described in the firm provides an
approximation of the hierarchical position of executives in the firm: firms
which describe the pay of more executives will probably describe execu-
tives lower in the hierarchy. While this last proxy is not very precise, the
director-firm first-difference models also control for all time-invariant
unobserved individual characteristics.

To control for firm characteristics, we include firm size measured
by both total assets and shareholders’ equity, and firm performance
using sales and operating income. For all those amount variables, we
also use the sinh™" (x) quasi log function in order to estimate negative
values. We also include a dummy variable to capture negative oper-
ating income, a variable to control for one-year increase in operating
income (difference in quasi-log), as well as a 3-year coefficient of
variation of operating income to capture volatility (winsorized at p=
o.01 and p=0.99) and return on equity (ratio of operating income to
equity winsorized at p=0.01 and p=0.99). Finally, we include a
dummy variable to control for any differences between private and
public firms.

We control for a number of board and network characteristics. Spe-
cifically, we control for the size of the board, which has been found to be a
positive predictor of executive pay. We also proxy the position of the firm
in the control network with two dummy variables which capture the
network “popularity” and “activity.” We therefore control for the fact
that at least one non-executive director also serves as an executive director
in another firm (hence firm w— firm x, where “— ” stands for control), and
for the fact that one of the firm’s executive directors is a non-executive
director elsewhere (hence firm x— firm z). Controlling for these two types
of links is important when measuring the impact of cycles, as we need to
make sure that cycles (hence firm y—firm x—firm y) really capture a
reciprocal social exchange and not the combination of incoming and
outgoing control ties.

Finally, our variables of interest (the reciprocity structure
described previously) are captured using three dummy variables,
each taking the value of one if the cycle has: 1) at least one 2-cycle
connection with another firm; 2) at least one delayed 2-cycle with
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another firm;” and 3) at least one 3-cycle or one 4-cycle connection with
another firm—and zero otherwise.

In order to estimate Equation 3, we use {41 and ¢+2 measures of the
firm’s return (assets, equity, income, sales, ROE) as dependent variables
and t network measures as independent variables, and ¢ performance
variables as control variables.

Results

Tie dynamics

Table A1 reports the description of the sample and the frequency of the
reciprocity ties for each year. Over the full period 198 unique firms out
3,395 were engaged at least in one year in a restricted exchange, 45 in
delayed exchange and 59 in generalized exchange. Each year, on average,
1.4% of the firms are involved in a restricted exchange, 0.4% in a delayed
exchange, and 0.3% in a generalized exchange. Even before 2004, when
cycling was higher, restricted exchange peaked at maximum 2.7%, delayed
exchange at 0.8% and generalized exchange at 0.5% of the firms of our
sample. These small frequencies could initially suggest that these ties are
very scarce and therefore potentially not very meaningful. They could
simply be an artifact of a random consequence of network dynamics, or
even a situation that is deliberately avoided by corporate actors aiming to
achieve sound corporate governance.

In order to address this issue, we turn the matrix of control ties
between non-isolated firms (x2,500%2,500 firms) for each year into a
dyadic database (T'able 1). This generates a database of 163 million
dyads. In order to manage it and run the models, we use scarce matrix
tools and aggregate identical lines and estimated weighted descriptive
statistics and regressions on a reduced matrix of 137,000 lines.

This dyadic database enables us to investigate the occurrence of a
control tie between two firms. In Column 1, we find that the average
probability of occurrence of a control tie between a given firm y and a given
firm x is approximately 0.013%. When the tie existed in #-1, the

7 More precisely, a delayed 2-cycle corres-
ponds to a situation where a given control tie
(firm y — firm x) was preceded by an asym-
metrical reverse control tie (firm x — firm y)
during at least one of the five previous years
(or was already a delayed 2-cycle in the

preceding year). We nevertheless exclude
cases where a given 2-cycle turns into a
delayed one due to the severance of the tie,
to avoid capturing the effect of the severance
of the 2-cycle.
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TABLE 1
Probability for firm y to control firm x

First order

Desc. Mean link Model 1 Model 2 Model 3 Model 4 Model 5

Past controlling tie in ¢-1 0.013 % 81.0 % 11.34*** 11.12%**
(0.03) (0.04)

Past reversed controlling tie in t-1 0.013 % 41 % 1.25%* 4.81%* 4.50** 0.33*** 1.51%*
(Restricted exchange opportunity) (0.13) (0.04) (0.11) (0.09) (0.17)
F’ast reversgd_tie in [t-5, t-2] & no reversed tie 0.008 % 0.62 % 4.31%* 2.74** 4.21%** 0.16 4.63**
g‘pt‘;;rijzi‘:;)'e in &-2 (Delayed exchange (0.17) (0.12) (0.16) (0.37) (0.21)
Past reversed 2- or 3-path in t-1 (Generalized 0.019 % 0.61 % 0.73*** 2.18*** 2.24*** 0.14 0.50*
exchange opportunity) (0.23) (0.08) (0.22) (0.19) (0.28)
Past firm y controlling activity in t-1 m = 0.35 r=0.021 0.28*** 0.81*** 0.41** 0.06*** 0.26***
(0.01) (0.00) (0.01) (0.02) (0.01)

Past firm x controlling popularity in -1 m = 0.35 r=10.021 0.12** 0.70*** 0.37** —0.15*** 0.16***
(0.01) (0.00) (0.01) (0.01) (0.01)

(Year>2004) x Past tie in t-1 0.012 % 80.2 % 0.49***
(0.06)

(Year>2004) x Past reversed tie in t-1 0.012 % 1.8 % —0.74**
(Restricted exchange opportunity) (0.29)

(Year>2004) x Pastreversed tiein [t-5, t-2] & 0.0096 % 0.35 % -0.84**
no reversed tie in {-7 & no tie in t-2 (Delayed (0.39)

exchange opportunity)
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TABLE 1 (Continued)

First order

Desc. Mean link Model 1 Model 2 Model 3 Model 4 Model 5
(Year>2004) x Past reversed 2- or 3-path in 0.014 % 0.72% 0.63
t-1 (Generalized exchange opportunity)

(0.50)

(Year>2004) x Past firm y controlling activity m = 0.31 r=0.021 0.04*
in
1 (0.02)
(Year>2004) x Past firm x controlling m=0.31 r=20.019 —0.12***
popularity in t-1 (0.03)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
Field All All All All lag(tie)=0 lag(tie)=1 All
No. of obs. (dyads) 163,313,436 163,313,436 163,313,436 163,313,436 163,291,665 21,771 163,313,436

Note: On average, a given firm y has 0.013% chance of controlling a given firm x in -7 (Column 1). Conditionally to the existence of a this past controlling tie, the
probability for y to control xamounts (81%). As we can’t compute the conditional probability for continuous variables (popularity and activity), we calculate instead the
correlation coefficient rbetween them and the controlling tie in &. Models 1 to 5 are dyadic logistic regressions modeling the existence of a controlling tie between firm

y and firm x.

We adapt here the definition of delayed exchange to the regression design. The no reversed tie in -1 condition insures that y firm is not trying to build a restricted

exchange as reverse tie has already been severed. The no tie in t-2 condition insures it wasn’t a previous restricted exchange.

Standard errors in parentheses.
Note: *p<0.1; **p<0.05; ***p<0.01.
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probability increases to 81% indicating, unsurprisingly, a strong persist-
ence of ties (Column 2). Let us focus on whether a firm will cycle in # when
it had an opportunity to do so. The existence of a reverse control tie in ¢-1
increases the probability of the formation of control tie to 4%. Moreover, a
former reverse control tie, even when it was severed, still increases the
probability of occurrence of a control tie to 0.6%. The effect of inverted 2-
or 3-paths, which offer an opportunity for firms to engage in generalized
exchange, also increases the probability of occurrence of a tie to 0.6%.

Column 3 reports the results of our first estimation of Equation 1. We find
positive and significant (p<o0.001) coefficients on all three reciprocity ties. This
suggests that firms do indeed favor reciprocating ties in board composition. The
opportunities for restricted exchange, delayed exchange, and generalized exchange
multiply the odds ratio of making a tie, respectively, by 3.6 (i.e., exp(1.25)),
74 (i.e., exp(4.31)) and 2.1 (i.e., exp(0.73)). So, although these cycles are rare—
mainly because opportunities for creating such ties are rare—we find that when
this opportunity does occur, firms use these ties more often than would be
expected in a random distribution.

To address the concern of a bias being introduced by the presence of
the lag dependent variable, especially when it approaches unit root, we
estimate our model without the main lag dependent variables (IModel 2)
and further estimate the model conditionally to the lag dyadic tie: tie
creation (Model 3)—when the tie did not exist in #-1—and tie mainten-
ance (Model 4)—when the tie already existed in #-1. We find that the
results are qualitatively similar. The three reciprocity opportunities
contribute to the tie, especially to tie creation. Past reciprocity contrib-
utes to tie maintenance, while past delayed and generalized exchanges do
not have a significant effect on the latter.

In order to estimate the impact of the new requirements for board
independence under the governance codes described earlier, we compare
two periods: pre-requirements (1992-2003) and post-requirements
(2004-2015) in Model 5.

The results indicate that after 2003, there is a strong decline in the
tendency to achieve restricted and delayed exchange. Despite its decline
compared to the pre-2004 period, the tendency to restricted exchange
remains positive and significant during the last period (when summing
main and interaction effects).

Conversely, the tendency to achieve generalized exchange does not
decrease: the interaction effect is positive, but not significant, and the
sum of the main effect and the 2004-2015 effect is strongly positive and
significant. The decline in generalized exchange that we observe in the
descriptives reported in T'able 1 is therefore mainly due to the declining

188

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

BOARD RECIPROCITY COUNTS

density of the networks. Executives have fewer occasions to achieve such
forms, although they are more inclined to do so.

Our results contrast sharply with those of Withers, Kim and Howard
[2018], who find an increase in reciprocity in the period 2004-2006
immediately following the Sarbanes-Oxley Act (2002). Part of the
difference might be due to the size of their sample, which is much
smaller than ours, and the methodology—the sophisticated Stochastic
Actor-Oriented Model of network change (with the Siena software)
versus very simple logistic regressions. However, we postulate that
Withers, Kim, and Howard [2018] may have overlooked the time
necessary for firms to adapt to the new recommendations concerning
board governance.®

Reciprocities and executive pay

Table 2 reports the descriptive statistics on the compensation of execu-
tives and the position in reciprocity cycles. This forms our first approach
to investigating the relationship between structural forms of reciprocity
and pay. Panel A clearly shows that executives in firms embedded in
cycles enjoy higher pay. For instance, firms engaging in restricted
exchange pay on average +18% in fixed salary, +19% in bonus, +19%
in total cash, +117% in stock options, +60% in equity pay and +38% total
compensation than firms that do not count any reciprocal ties within their
board. The impact of delayed exchange—or even more, of generalized
exchange—appears even stronger.

However, those firms that resort to such reciprocity ties might also
have some specific characteristics in terms of size, sector, or executive
skills that could also explain the pay gap. Panel B alleviates some of this
concern by following the average evolution in pay for each firm’s execu-
tives in the two years following the apparition of a reciprocity link within
the board of directors. In the first year, restricted exchange, delayed
exchange, and generalized exchange increase bonuses by, respectively,
6%, 85%, and 31%; total cash by 9%, 8% and 0%; and total compensation
by 10%, -4% and 14%. The two-year impact is even stronger, with
respectively +12%, +13%, and +11% of total cash. Although these are
only univariate results, this simple first-difference table imposes a highly

8 Hence, when we restrict Model 5 to 1998-2006, we do find a positive but non-significant
parameter on restricted exchange after 2003.

189

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

ssaud Aisianun abpliquied Aq auluo paysiiand v610002295/6£0005/£101°01/610'10p//:sdny

061

TABLE 2

Compensation and reciprocity structures

Panel A. Compensation of US executives depending on the position in reciprocity structures

No. of Total Option Equity Total
Type of executives obs. Salary Bonus cash comp. comp. comp.
All executives 263,633 491 525 1,016 925 1,523 2,706
(0.7) (2.6) (2.9) (9.5) (14.1) (14.4)
In firms in a restricted 4,524 574 +18% 624 +19% 1,198 +18% 1,953 +117% 2,412 +60% 3,700 +38%
exchange link (7.1) i (26.6) b (30.7) i (247.9) b (253.9) e (228.1) i
In firms in a delayed 1,299 548 +12% 635 +21% 1,184 +17% 1,000 +11% 2,416 +60% 3,888 +45%
exchange link (8.3) i (24.5) b (30.4) b (66.9) (372.7) * (352.5) i
In firms in a generalized 976 712 +46% 1,030 +96% 1,742 +72% 2,329 +158% 3,342 +122% 5,346 +99%
exchange link (13.4) il (55.6) b (64.1) b (286.9) o (306.5) b (305.3) bl
In firms outside any 238,530 488 ref 525 ref 1,012 ref 901 ref 1,507 ref 2,684 ref
exchange links 0.7) (2.7) (3.1) 9.1) (14.5) (14.8)

Mean in 2015 constant thousands $ and standard error in parentheses
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TABLE 2 (Continued)

Panel B. Individual increase in compensation of US executives when entering reciprocity structures

No. of Total Option Equity Total

One-year increase obs. Salary Bonus cash comp. comp. comp.
All executives 211,449 0.077 -0.046 0.07 -0.13 0.18 0.116

(0.001) (0.006) (0.001) (0.008) (0.008) (0.002)
In firms entering a 703 0.114 +4%* 0.008 +6% 0.156 +9% 0.0045 +14% 0.55 +37%* 0.213 +10%
restricted exchange link (0.017) (0.095) (0.021)  *** (0.136) (0.151) (0.029) **
In firms entering a 228 0.073 -0% 0.798 +85% 0.15 +8% - -1% 0.28 +10% 0.074 -4%
delayed exchange link (0.018) (0.145) == (0.027) ** 0.1429 (0.259) (0.05)

(0.194)

In firms entering a 287 0.068 -1% 0.267 +31% 0.068 +0% 0.0609 +20% 0.23 +5% 0.252 +14%
generalized exchange (0.012) 0.126) * (0.023) (0.252) (0.236) (0.046) **
link
In firms remaining 186,078 0.076 ref -0.048 ref 0.068 ref - ref 0.18 ref 0.111 ref
outside any exchange (0.001) (0.006) (0.001) 0.1376 (0.009) (0.002)
links (0.008)
Two-year increase when entering a reciprocity structure in t-2
All executives 166,810 0.121 0.001 0.127 -0.128 0.178 0.222

(0.001) (0.007) (0.002) (0.009) (0.008) (0.002)
In firms entering a 417 0.202 +8% 0.301 +30% 0.246 +12% 0.455 +60% 0.672 +49%* 0.346 +13%
restricted exchange link (0.029) ** 0.114) ** (0.034)  *** (0.204) * (0.215) (0.056) *
In firms entering a 147 0.116 -0% 0.894 +89% 0.257 +13% -0.589 -44% -0.184 -36% 0.137 -8%
delayed exchange link (0.024) (0.204)  *** (0.034) (0.325) (0.298) (0.058)
In firms entering a 122 0.132 +1% 0.408 +40% 0.24 +11% 0.091 +24% 0.768 +59% 0.373 +16%
generalized exchange (0.024) (0.239) * (0.038) ** (0.337) (0.369) (0.059) **
link
In firms remaining 148,426 0.119 ref 0.003 ref 0.126 ref -0.148 ref 0.178 ref 0.215 ref
outside any exchange (0.001) (0.007) (0.002) (0.009) (0.009) (0.002)
links

Mean difference in quasi-log (sinh-1(x) =log(x+(x*+1)%°) of 2015 constant $ compensation and standard error in parentheses.

Note: ***p < 0.01, **p < 0.05, *p < 0.1. (Student t-test)
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TABLE 3

The effect of reciprocity on CEO pay. Results from two-year first-difference OLS regressions
(within firm xindividual units)

Fixed salary Bonus Bonus/Sal. Total cash Stock-options Equity pay Total pay

Asinh™ (w) Asinh™ (w) A (w) Asinh™ (w) Asinh™ (w) Asinh™ (w) Asinh™ (w)

A CEO 0.434** 0.907*** 0.133*** 0.509*** 1.166*** 1.349*** 0.529***
(0.013) (0.046) (0.017) (0.015) (0.066) (0.064) (0.017)

A Other executive board member 0.121*** 0.226*** 0.067*** 0.147** 0.627*** 0.645** 0.298***
(0.009) (0.037) (0.013) (0.011) (0.057) (0.054) (0.014)

A Num_ber of top executives -0.003** —0.089*** —0.023*** -0.015*** —0.041*** —0.083*** —0.001

in the firm (0.001) (0.006) (0.002) (0.002) (0.008) (0.008) (0.002)
A Assets Asinh"(x) 0.042*** 0.131** 0.081*** 0.076*** 0.306*** 0.353*** 0.205***
(0.007) (0.034) (0.012) (0.009) (0.037) (0.036) (0.012)

A Equity Asinh‘7(x) —0.001 —0.001 —0.005** -0.002* 0.051*** 0.069*** 0.007***
(0.001) (0.005) (0.002) (0.001) (0.007) (0.007) (0.002)

A Sales Asinh"(x) 0.029*** 0.141** 0.060*** 0.058*** 0.088*** 0.083*** 0.046***
(0.006) (0.037) (0.013) (0.010) (0.029) (0.031) (0.011)

A Operating income Asinh™(x) 0.003** 0.159** 0.076*** 0.036*** 0.037*** 0.053*** 0.029***
(0.001) (0.007) (0.003) (0.002) (0.008) (0.007) (0.002)

A Operating income<=0 0.005 0.311*** 0.504*** 0.197*** 0.150** 0.204*** 0.122**
(0.010) (0.064) (0.022) (0.013) (0.071) (0.068) (0.017)

A' Increase in operating income —0.000 0.039** 0.012*** 0.006*** —0.017*** —0.023*** —0.002**
since -1 (0.000) (0.002) (0.001) (0.001) (0.003) (0.003) (0.001)

IV LA LOHDIdOD YHIAI'TO
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TaBLE 3 (Continued)

Fixed salary Bonus Bonus/Sal. Total cash Stock-options Equity pay Total pay
Asinh™ (w) Asinh™ (w) A (w) Asinh™ (w) Asinh™ (w) Asinh™ (w) Asinh™ (w)
A 3-year - coefficient of variation of 0.001 —0.007** —0.006*** —0.001** 0.005 0.002 -0.002*
o
operaling Income (0.001) (0.003) (0.001) (0.001) (0.004) (0.003) (0.001)
A ROE 0.003 0.141*** 0.028*** 0.020*** 0.020 0.031 0.031***
(0.005) (0.024) (0.008) (0.006) (0.030) (0.027) (0.007)
A Private firm —-0.001 0.016 -0.017 —-0.003 -0.028 -0.082* 0.010
(0.007) (0.038) (0.017) (0.009) (0.051) (0.047) (0.010)
A Board size 0.001 0.004 0.002 0.000 0.019** 0.013* -0.002
(0.001) (0.005) (0.002) (0.001) (0.008) (0.007) (0.002)
A At least one NED is ED 0.001 0.015 -0.014* —-0.003 -0.052* -0.028 -0.007
elsewhere®
(0.004) (0.020) (0.007) (0.005) (0.027) (0.024) (0.006)
A At least one ED is NED 0.013*** 0.014 -0.008 0.010** 0.121** 0.118*** 0.012*
elsewhere®
(0.004) (0.020) (0.007) (0.005) (0.028) (0.025) (0.006)
Continued
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TaBLE 3 (Continued)

Fixed salary Bonus Bonus/Sal. Total cash Stock-options Equity pay Total pay
Asinh™ (w) Asinh™ (w) A (w) Asinh™ (w) Asinh™ (w) Asinh™ (w) Asinh™ (w)
A Restricted exchange 0.012 0.043 0.068** 0.051** 0.038 0.140 0.014
(0.018) (0.084) (0.031) (0.024) (0.112) (0.115) (0.029)
A Delayed exchange 0.001 0.051 —-0.071 0.000 0.027 —-0.204 -0.076**
(0.015) (0.138) (0.055) (0.025) (0.216) (0.167) (0.036)
A Generalized exchange —-0.008 0.532*** 0.142** 0.063** 0.217 0.253 0.029
(0.017) (0.145) (0.063) (0.028) (0.189) (0.179) (0.043)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
No. of obs. 151,413 151,413 150,788 151,413 133,029 133,029 151,389
R2 0.044 0.103 0.070 0.087 0.024 0.022 0.061

Note: We limit changes in cycling to those occurring between t-2 and t-1. For calculating “quasi-logs” of variables that can be negative or null, we use the inverse
hyperbolic sine: sinh™(x) =log(x+(x*+1)%%).

All models are 2-year first-differences OLS panel regression. Robust clustered standard errors at the firmxexecutive level. ***p < 0.01, **p < 0.05, *p < 0.1.

# ED: executive director; NED: non-executive director.
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demanding structure to the comparison, as it controls for time-invariant
individual, firm, and individual X firm heterogeneities.

To control for time-varying firm and individual heterogeneity we run
Equation 2, the first-difference regression, which controls for the change
in the hierarchical position of the executive, the change in the size of the
firm and its operating performance, and the change in the position within
the interlock network ("T'able 3). The use of the two-year difference model
allows us to better summarize the joint effect of differences and lagged
differences in reciprocity structures.? Moreover, it also allows a better
targeting of fully effective reciprocal ties already present from the first
day of year .

The change in restricted exchange has a modest effect, producing a 7-
point increase in the bonus to fixed salary ratio (Column 3) and a 5-point
increase in total cash payment. Here, delayed exchange has no significant
positive impact on pay in time t. We even find an unexpected negative
impact on total compensation. Generalized exchange produces a positive
association on pay. The coeflicient on generalized exchange in Column
2 indicates a positive effect of 70% exp(0.532). Effects on bonus to fixed
salary ratio and on total cash are positive and significant in the second
year. This result is consistent with the findings reported in the social
exchange literature that generalized exchange needs more time to produce
an effect.

First results from Table 3 therefore provide mixed support for the
impact of executive interlock reciprocity on executive pay. The most
robust impact is that of generalized exchange on bonuses. The effect of
direct reciprocity already pinpointed in previous article Hallock’s [19977,
1999] is only mildly confirmed. However, in Table 3, we mix two periods
which are very heterogenous in terms of corporate governance and
tolerance to interlock reciprocity.

We therefore examine whether the increased pressure for sound cor-
porate governance following the Sarbanes-Oxley Act (2002) and its
implementation by the NYSE and the NASDAQ in 2003, and the
correlative decline in interlock reciprocity shown by Table A1, also
reduces the effect of reciprocity on executive pay. Here, this exogenous
shock in corporate rules serves as a natural experiment on the efficacy of
reciprocal ties on pay. As explained previously, it allows us to compare a
first period where those restricted and delayed exchanges are not

9 In order to capture two-year changes in Therefore, the firms enter or exit a reciprocity
our reciprocity structures, we also imposed cycle between ¢-2 and ¢-1, and not between
the one-year change to be equal to zero. t-1 and t.
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constrained with a period where they are constrained. T'wo mechanisms
could be at play here. The new rules did not formally ban board cycles—
even the most obvious one, restricted exchange—but banned “interlocks”
(what we call restricted exchange) from a board’s compensation commit-
tee. Interlocked directors can remain on the board and continue to
potentially influence executive pay through their indirect influence and
their votes on proposals by the compensation committee. The primary
effect of the new regulation banning interlocks from compensation com-
mittees should, at a minimum, decrease the effect of restricted exchange.

Could the effect remain positive? On the one hand, the criticisms
addressed to restricted exchange could lead firms using it for other busi-
ness reasons to become conscious that it also leads to some partiality in
board monitoring. This process of conscientization could lead to the use
of strategies to diminish the bias through increased restraint in pay. This
additional phenomenon could lead to a negative effect of restricted
exchange after 2003.

On the other hand, when these forms of endogamy are criticized, they
may be abandoned by the firms that wish to abide by the principles of
sound corporate governance and remain in those firms that are run by
more opportunistic executives who prefer weak corporate governance.
This selection effect could drive up the positive effect of reciprocity on
CEO pay and lead to its maintenance.

The new regulation and its interpretation led to targeting restricted
exchange and short-term delayed exchange; it did not acknowledge or
discuss long-term delayed exchange or generalized exchange. Consequently,
we should not observe a decrease in the impact of generalized exchange.

Table 4 shows striking results for restricted and delayed exchange.
Before 2004, restricted exchange between executives produces consistent
pay premiums for all types of variable pay: restricted exchange increases
bonuses +22% (exp(0.197)), bonus to fixed salary ratio by 9 percentage
points, total cash by +6%, options by +25%, and equity pay by +38%.
Similarly, delayed exchange increases bonus to fixed salary ratio by 15 per-
centage points and total cash by +7%. This is consistent and confirms
Hallock’s [1997, 1999] findings for the pre-2004 period. Moreover, our
controls for matched firm-executive fixed effects provide much stronger
proof of the impact of restricted exchange during this period.

Conversely, after 2004, the restricted exchange effect declines by a
magnitude of -50% for bonuses, stock options and equity pay, of -12% for
total pay. The decline is even more pronounced than the pre-2004
benefit. A similar result is found for delayed exchange, which was also
partially targeted by the 2003 reform. Therefore, after 2004, having a
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TABLE 4

The effect of reciprocity before and after the implementation of Sarbanes-Oxley. Results from two-year first-difference OLS
regressions (within firmxindividual units)

Fixed salary Bonus Bonus/Fix. Total cash Stock-options Equity pay Total pay
Asinh™ (w) Asinh™ (w) A (w) Asinh™ (w) Asinh™ (w) Asinh™ (w) Asinh™ (w)
A Restricted exchange 0.003 0.197** 0.084** 0.062** 0.227* 0.318** 0.048
(0.022) (0.089) (0.034) (0.028) (0.138) (0.143) (0.035)
A Delayed exchange -0.015 0.201 0.147** 0.067** -0.277 -0.329 -0.065
(0.021) (0.150) (0.064) (0.027) (0.358) (0.287) (0.056)
A Generalized exchange -0.042* 0.478** 0.117 0.015 0.544* 0.388 0.029
(0.024) (0.198) (0.073) (0.035) (0.285) (0.263) (0.062)
(Year>2004) x A Restricted 0.039 -0.629*** -0.062 -0.046 -0.667*** -0.627*** -0.137***
exchange (0.034) (0.214) (0.073) (0.046) (0.236) (0.233) (0.051)
(Year>2004) x A Delayed 0.032 -0.318 -0.460*** -0.143*** 0.606 0.249 -0.023
exchange (0.030) (0.280) (0.113) (0.051) (0.429) (0.329) (0.070)
(Year>2QO4) X A 0.092*** 0.123 0.070 0.129** -0.776** -0.333 -0.005
Generalized exchange (0.032) (0.268) (0.119) (0.055) (0.360) (0.346) (0.083)
Control variables Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
No. of obs. 151,413 151,413 150,788 151,413 133,029 133,029 151,389
R2 0.044 0.103 0.070 0.087 0.024 0.022 0.061

Note: We limit changes in cycling to those occurring between {-2 and t-1. Therefore, the first changes in cycling during the second period occur between 2003 and

2004.

All models are 2-year FD OLS panel regression. Robust clustered standard errors at the firmx executive level.
Control variables are the same as in table 4. For calculating “quasi-logs” of variables that can be negative or null, we use the inverse hyperbolic sine: sinh™(x)=log

(x+(x+1)%2).
***n < 0.01, *p < 0.05, *p < 0.1.
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restricted exchange tie in the board also leads to compensation that is
significantly lower (for bonuses, options, and total pay) than executive
pay outside any reciprocity tie.’® This phenomenon is consistent with a
process where boards acknowledge their own bias. When they maintain
an interlock, boards and executives appear to overreact to this source of
positive bias by setting executive pay at a level below that of other firms.

The opposite is true for generalized exchange, which remains the same
or even increases after 2004, especially for bonuses and total cash. We also
find a significant decline for options after 2004; however, this finding
must be considered with caution due to the change in the definition of this
variable during this period and to the impact of a limited number of outliers.

Currently, under current corporate governance codes, generalized
exchange is ignored and hence unlikely to be monitored. Consequently,
it is not surprising that it continues to have a positive impact on pay during
the second period. However, without any change in corporate norms, the
declining participation of executives on boards, both as non-executive board
members and as executive directors, considerably diminishes the oppor-
tunity for such cycles to be created. At the end of the period, generalized
exchange no longer impacts pay, simply because this type of tie disappeared.

Avre these network effects rent extraction?

One could argue that cycles in board networks are linked to industrial
strategies, such as building alliances between firms, exchanging infor-
mation and testing the first steps of future mergers. Consequently, they
could be tied to higher pay not because board members within reciprocity
cycles are more generous when it comes to the evaluation of the execu-
tives they monitor, but because these executives are engaged through this
type of tie in an industrial strategy that is profitable for their firm.

In our prior models, we controlled for firm performance (see T'ables 3
and 4) and the results indicated that the network effects continue to be
associated with higher pay. However, the impact of the network on a
firm’s performance may take time to materialize. We therefore investigate
the impact of our three forms of reciprocity exchange on a firm’s perform-
ance in time 41 and 7+2. Firm performance is measured using a number
of performance indicators: assets, equity, sales, income, and return on
equity (ROE).

Table 5 reports the results of this additional analysis using first-
difference models. The results provide very little evidence of improvements

'° Results will be sent on request.
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Effect of social exchange on future vesults. First differences models

TABLE ;5

A1 Apter1y Apei1y A1y Dpi1tr2 Dpitr2 D12 Dpy 1,2 Api1te2g
Panel A. Ap ¢ 17 Assets Equity Sales Income ROE Assets Equity Sales Income ROE
Ap-1,4 Assets 0.093* 0.341** -0.847*** -0.144*** 0.037 0.133*** -0.251*** -0.042***
(A sinh™ (x))
(0.054) (0.014) (0.102) (0.016) (0.032) (0.011) (0.090) (0.014)
Agt-1,4 EqQuity 0.011*** -0.008* -0.240** 0.014** 0.007*** 0.002 -0.057** 0.002
(4 sinh™ (x))
(0.002) (0.004) (0.025) (0.005) (0.001) (0.001) (0.024) (0.004)
Ap.1,4 Sales 0.135*** 0.146** 0.050 0.020 0.073*** 0.025 -0.338*** -0.005
(A sinh™(x))
(0.030) (0.071) (0.097) (0.016) (0.018) (0.025) (0.061) (0.014)
Ag-1,4 Income 0.003*** 0.011* 0.001** -0.012*** 0.002*** 0.009** -0.001 -0.004***
(A sinh™(x))
(0.000) (0.005) (0.001) (0.001) (0.000) (0.004) (0.001) (0.001)
Ap-1,§ ROE 0.013** 0.247** 0.001 -0.893*** 0.007 -0.024 -0.005 -0.320***
(0.006) (0.085) (0.013) (0.090) (0.005) (0.064) (0.009) (0.073)
Ap-1,4 Private firm -0.026*** 0.026 -0.019 -0.146 -0.006 0.014 -0.024 -0.014 -0.123 0.005
(0.008) (0.044) (0.018) (0.118) (0.011) (0.010) (0.051) (0.010) (0.125) (0.011)
A1,y Board size 0.002 0.004 0.002 0.045** 0.003 0.003** 0.007 0.001 0.000 0.001
(0.001) (0.008) (0.001) (0.019) (0.002) (0.001) (0.007) (0.002) (0.020) (0.002)
Ap.1,9 Atleast one NED 0.004 0.004 -0.003 0.075 0.004 0.001 -0.005 -0.004 0.023 0.009
is ED elsewhere
(0.005) (0.029) (0.007) (0.075) (0.008) (0.004) (0.033) (0.006) (0.075) (0.008)
Ap-1,yAtleastone ED is 0.014*** 0.025 -0.001 -0.036 0.006 0.007* 0.052 -0.004 -0.127 -0.005
NED elsewhere
(0.004) (0.035) (0.004) (0.083) (0.008) (0.004) (0.034) (0.008) (0.081) (0.008)
A1, Restricted 0.012 -0.052 0.002 0.182 0.013 0.006 -0.037 -0.010 0.284 -0.011
exchange
9 (0.013) (0.092) (0.013) (0.249) (0.021) (0.011) (0.082) (0.011) (0.309) (0.022)
Ap.1,4 Delayed -0.009 -0.316 0.018 -0.115 0.134* 0.010 -0.307 0.026 -0.518 -0.068
exchange
9 (0.023) (0.331) (0.014) (0.363) (0.077) (0.021) (0.202) (0.023) (0.419) (0.044)

Continued
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TaBLE 5 (Continued)

Apti1y Ay A1y Bpri1y Apiter2) Apiter2 BDpittrz) Apiter2 Api1er2]
Panel A. Ayt 1) Assets Equity Sales Income ROE Assets Equity Sales Income ROE
Ap.1,q Generalized -0.001 0.108 -0.016 -1.236** -0.092** 0.002 -0.190 0.001 0.059 0.071
exchange
9 (0.013) (0.153) (0.015) (0.525) (0.046) (0.012) (0.164) (0.015) (0.474) (0.046)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 40,727 40,728 40,719 40,716 40,716 38,516 38,517 38,505 38,495 38,496
R2 0.083 0.017 0.097 0.048 0.026 0.050 0.009 0.035 0.030 0.009
Panel B.
Ap.1,y Restricted 0.011 -0.095 -0.000 0.222 0.015 0.001 -0.079 -0.008 0.366 -0.038
exchange
9 (0.017) (0.112) (0.016) (0.315) (0.017) (0.016) (0.092) (0.016) (0.449) (0.024)
Aj.1,q Delayed -0.015 -0.275 -0.009 -0.218 0.158 0.008 -0.879 0.036 0.280 -0.134
exchange
g (0.035) (0.344) (0.018) (0.385) (0.101) (0.048) (0.581) (0.063) (0.793) (0.127)
Ap.1,q Generalized 0.011 0.212 -0.027 -1.039* -0.071 -0.011 -0.403 -0.013 -0.052 0.093
exchange
9 (0.014) (0.238) (0.018) (0.578) (0.050) (0.023) (0.353) (0.024) (0.765) (0.063)
(Year>2004) x A1, 0.001 0.153 0.009 -0.149 -0.007 0.012 0.139 -0.005 -0.200 0.066
Restricted exchange
(0.025) (0.193) (0.019) (0.440) (0.061) (0.021) (0.178) (0.019) (0.536) (0.047)
(Year>2004) x Ap.1,4 0.012 -0.078 0.054* 0.217 -0.049 0.003 0.848 -0.015 -1.204 0.099
Delayed exchange
(0.046) (0.113) (0.026) (0.720) (0.099) (0.050) (0.585) (0.067) (0.914) (0.129)
(Year>2004) x Ap.1,g -0.033 -0.273 0.030 -0.537 -0.055 0.024 0.408 0.025 0.206 -0.039
Generalized exchange
(0.028) (0.247) (0.029) (1.161) (0.102) (0.029) (0.354) (0.031) (0.951) (0.069)
Control Variables and Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

year FE

Note: Allmodels are 1-year FD OLS panel regression. Robust clustered standard errors at the firm level. For calculating “quasi-logs” of variables that can be negative

or null, we use the inverse hyperbolic sine: sinh™(x) = log(x+(x*+1)°°). Control variables in Panel B similar to Panel A. *p<0.1; **p<0.05; ***p<0.01
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in firm performance over the following 2-year period. Reciprocity exchange
is not significantly and positively associated with any of our measures
of a firm’s performance, except for a small significant positive effect of
delayed exchange on ROE in t+1 (which partly vanishes in t42 ). We also
find a negative and significant impact of generalized exchange on income
and ROE during the first year. We do not find much evidence of signifi-
cant differences in impact before and after Sarbanes-Oxley. Overall, the
picture suggests that there is no link between forms of exchange and
forward measures of a firm’s performance’”’. The use of interlock cycles
does not seem to correspond to a functional corporate strategy for
increasing pay. It does not harm firms’ performance. Still, it increases
executive pay. This therefore leads us to interpret the impact of reciprocal
exchange on executive pay as being one of rent extraction, rather than an
efficient market price for performance.

Discussion: A Tip of the Iceberg Phenomenon

This article finds that firms engage in several forms of board recipro-
cities—restricted, delayed, and generalized exchange—which undermine
non-executive directors’ independence and grant their executives higher
pay, especially bonus payments and total cash. Our study makes several
contributions.

First, we contribute to social exchange theory. We show that mutual
benefits for actors come not only from well-understood restricted
exchanges, but also from being engaged in delayed exchange and general-
ized exchange. These results are all the more intriguing given that these
two exchange structures are generally considered less efficient given the
opportunity to free ride and to not reciprocate. A possible explanation is
that those structures also fuel stronger mutual obligation and give some
solemnity to the exchange.

Second, by specifically focusing on a form of social exchange whereby
the actors are structurally tied to one another and have a common interest
in improving each other’s pay, we add to the compensation literature. We
provide additional support to previous studies finding a positive impact
of homophilic ties on pay [ Kramarz and Thesmar 201 3; Kim, Kogut and
Yang 2015]. Because our results are based on time-varying solidarity

'’ The Anderson-Hsiao instrumental variable estimations also confirm this statement. Results
will be sent on request.
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within firm boards, they are less likely to be biased by a reflection effect
[Manski 1993; Mouw 2006]. Last, we extend previous studies that
showed the positive impact on pay of restricted exchange [Hallock
1997] in two ways. Firstly, we provide a stronger model of the impact
of cross-directorship by considering the firm and individual constant
unobserved heterogeneity; and secondly, we identify additional forms of
reciprocity.

Finally, we show that regulation did affect the association between
board network and pay. The evolution of the norms defining board
independence after 2004 serves as a natural experiment supporting the
positive association of at least two of the reciprocity structures, restricted
and delayed exchange, on pay. New codes of governance targeted these
forms of social exchange as they were incompatible with full independ-
ence, and excluded them from compensation committees. Following this
new regulation, the pre-2004 premium of these types of exchange on
bonuses and equity pay disappeared, and even reverted to a negative
premium in executives’ pay. Conversely, generalized exchange, which was
not targeted by corporate governance codes, remained effective. Hence,
the implications of such regulation are twofold. Regulating pay-increas-
ing strategies does have some effect: once regulated, these strategies do
not work as they used to. However, the overall effect of regulation on
executive compensation will remain limited since executives can still
switch from a regulated strategy to an unmonitored one.

Opverall, our results on the role of reciprocity structures contribute by
documenting the existence and the mechanisms of rent extraction.
Indeed, these results seem difficult to explain with informational or firms’
power mechanisms. A board of a firm entering reciprocity structures does
not increase the flow of information profitable to the firm as a whole nor
the economic power it exercises on its economic environment. Hence, asa
result, it does not have any impact on the firms’ revenue. Conversely,
entering those reciprocity structures does empower a limited set of
individual actors: reciprocally connected executives. On repeated occa-
sions, they can support one another when it comes to pay determination.
Hence, this paper contributes by highlighting that executives’ solidarity
rooted in favorable network structures provides opportunities for rent
extraction.

Although the marginal effect of these reciprocity structures is sub-
stantial, the overall effect on executive pay and its evolution remains
limited because these structures are rare. Indeed, with the fragmentation
of corporate networks [Mizruchi 2013; Chu and Davis 2016], they are
almost non-existent after 2013. Had such reciprocal ties not existed, the
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levels and changes in CEO pay would not have been very different. For
instance, counterfactually suppressing the pre-2004 premiums for the
three reciprocal exchanges would have diminished global bonus amounts
by only 2% in the year 2000. However, because we focus on very rare ties
and structures, we argue that our findings only reveal the tip of the
iceberg of the phenomenon.

Executives are tied to one another via multiple sorts of ties, but we
focus only on the most visible and the most traceable forms. By doing so,
we believe we underestimate the multiplex and therefore complex types
of exchange in the corporate world. Bourdieu’s analysis for French
Academia may also hold true for US executives: “the circulation of
services rendered can only be perceived at the level of a group of insti-
tutions, and it is rare that they take the visible form of a direct and
immediate exchange [...] the longer, the more complicated and the more
indecipherable for uninitiated is the cycle of exchange” [1988: 86]. Thus,
a future challenge for social network analysts is to estimate the true size of
the iceberg based on the size of its tip.

BIBLIOGRAPHY

ANDERSON Theodore Wilbur and Cheng
Hsiao, 1981. “Estimation of Dynamic
Models with Error Components,” Journal
of the American Statistical Association, 76
(375): 598-606.

BaRNEA Amir and Ilan GUED], 2006. “‘But,
Mom, All the Other Kids Have One!’—
CEO Compensation  and Director
Networks,” Working paper [https://ssrn.
com/abstract=908673].

BearMAN  Peter, 1997. “Generalized
Exchange,” American Journal of Sociology,
102 (5): 1383-1415.

BescHUK Lucian A.| Jesse FRIED and David I.
WALKER, 2002. “Managerial Power and
Rent Extraction in the Design of Executive
Compensation,” The University of Chicago
Review, 69: 751-846.

BeBcHUK Lucian A. and Jesse FRIED, 2003.
“Executive Compensation as an Agency
Problem,” Journal of Economic Perspectives,
17:71-92.

BeBcHUK Lucian A. and Jesse FRIED, 2004.
Pay Without Performance: The Unfulfilled
Promise of Executive Compensation (Cam-
bridge MA, Harvard University Press).

BeNTON Richard A., 2016. “Corporate Gov-
ernance and Nested Authority: Cohesive

Network Structure, Actor-Driven Mechan-
isms, and the Balance of Power in American
Corporations,” American Journal of Soci-
ology, 122 (3): 661—713.

BexTON Richard A., 2017. “The Decline of
Social Entrenchment: Social Network
Cohesion and Board Responsiveness to
Shareholder Activism,” Organization Sci-
ence, 28 (2): 262—282.

BERTRAND Marianne and Sendhil MuLLAI-
NATHAN, 2001. “Are CEOs Rewarded for
Luck? The Ones Without Principals Are,”
Quarterly Fournal of Economics, 116 (3):
901-932.

Bourbpitu Pierre, [1984] 1988. Homo Acade-
micus (Stanford, Stanford University Press).

Bourpitu Pierre, [1980] 1990. The Logic of
Practice (Stanford, Stanford University
Press).

Boussarp Valérie, Olivier GODECHOT and
Nicolas WoLoszko, 2019. “How to Make a
Deal: the Role of Rankings and Personal
Ties in Creating Trust in The Mergers and
Acquisitions  Market,”  Socio-Economic
Review, 17 (2): 311-330.

BrowN Rayna, Ning Gao, Edward LEE
and Konstantinos STATHOPOULOS, 2012.
“What Are Friends for? CEO Networks,

203

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://ssrn.com/abstract=908673]
https://ssrn.com/abstract=908673]
https://doi.org/10.1017/S0003975622000194

OLIVIER GODECHOT ET AL.

Pay and Corporate Governance,” in S. Bou-
baker and D. Nguyen, eds, Corporate Gov-
ernance: Recent Developments and New Trends
(Berlin Heidelberg, Springer: 287-307).

Burris Val, 2005. “Interlocking Directorates
and Political Cohesion Among Corporate
Elites,” American Journal of Sociology, 111
(1): 249-283.

BurT Ronald S., 1992. Structural Holes: The
Social Structure of Competition (Cambridge
MA, Harvard university press).

BurT Ronald S., 2005. Brokerage and Closure:
An Introduction to Social Capital (Oxford,
Oxford University Press).

CHU Johan S.G. and Gerald F. Davis, 2016.
“Who Killed the Inner Circle? The Decline
of the American Corporate Interlock
Network”, American Fournal of Sociology,
122 (3): 714-754-

CHHAOCHHARIA Vidhi and Yaniv GRINSTEIN,
2009. “CEO Compensation and Board
Structure,” The Journal of Finance, 64 (1):
231-201.

CorE John E., Robert W. HOLTHAUSEN and
David F. LARCKER, 1999. “Corporate Gov-
ernance, Chief Executive Officer Compen-
sation, and Firm Performance,” Journal of
financial economics, 51 (3): 371—400.

CRANMER Skyler J. and Bruce A. DESMARALIS,
2011. “Inferential Network Analysis with
Exponential Random Graph Models,” Pol-
itical Analysis, 19 (1): 66-86.

CRropraNZANO Russell and Marie S. MITCHELL,
2005. “Social Exchange Theory: An Inter-
disciplinary Review,” Journal of manage-
ment, 31 (6): 874—90o0.

Davis Gerald F., 1991. “Agents Without
Principles? The Spread of the Poison Pill
Through the Intercorporate Network,”
Administrative Science Quarterly, 36 (4):
583-613.

DEvERs Cynthia, Gerry McNaMARA, Robert
WiseMAN and Mathias ARRFELT, 2008,
“Moving Closer to the Action: Examining
Compensation Design Effects on Firm
Risk,” Organization Science, 19 (4):
548-566.

Devos Erick, Andrew PREvosT and John
PUTHENPURACKAL, 2009. “Are Interlocked
Directors Effective Monitors?,” Financial
Management, 38 (4): 861-887.

DE Vaanx Mathijs, Benjamin ELBERS and
Thomas A. DIPRETE, 2019. “Obscured
Transparency? Compensation Benchmark-
ing and the Biasing of Executive Pay,” Man-
agement Science, 65 (9): 4299—4317.

204

DI1PRrRETE Thomas A., Gregory M. EiricH and
Matthew PITTINSKY, 2010. “Compensation
Benchmarking, Leapfrogs, and The Surge
In Executive Pay,” American Fournal of
Sociology, 115 (6): 1671-1712.

ENGELBERG  Joseph, Pengjie Gao and
Christopher A. ParRsoNs, 2013. “The Price
of a CEO’s Rolodex,” The Review of Finan-
cial Studies, 26 (1): 70-114.

Fich Eliezer and Lawrence J. WHITE, 2003.
“CEO Compensation and Turnover: The
Effects of Mutually Interlocked Boards,”
Wake Forest Law Review, 38: 935-959.

Fich Eliezer and Lawrence J. WHITE, 2005.
“Why Do CEOs Reciprocally Sit on Each
Other’s Boards?,” Journal of Corporate
Finance, 11: 175-195.

FicH Eliezer, 2000. Board Effectiveness and
Corporate Governance, Unpublished disserta-
tion manuscript, New York University, NY.

GaBaix Xavier and Augustin LANDIER, 2008.
“Why Has CEO Pay Increased So Much?,”
The Quarterly Journal of Economics, 123 (1):
49-100.

GobecHoT Olivier, 2016. “The Chance of
Influence: A Natural Experiment on the
Role of Social Capital in Faculty
Recruitment,” Social Networks, 46: 61—75.

GRANOVETTER  Mark, 1985. “Economic
Action and Social Structure: The Problem
of Embeddedness,” American journal of soci-
ology, 91 (3): 481-510.

Harrock Kevin F., 1997. “Reciprocally
Interlocking Boards of Directors and
Executive Compensation,”  Journal of
Financial and Quantitative Analysis, 32
(3): 331-344-

HavLrock Kevin F., 1999. “Dual Agency:
Corporate Boards with Reciprocally Inter-
locking Relationships,” in J. Carpenter and
D. Yermack, eds, Executive Compensation
and Shareholder Value (Boston, Springer:
55-75).

Homaxs George Caspar and David Murray
SCHNEIDER, 1955. Marriage, Authority and
Final Causes: A Study of Unilateral Cross-
Council Marriage (New York, Free Press).

HorToN Joanne, Yuval MiLLo and George
SERAFEIM, 2012. “Resources or Power?
Implications of Social Networks on Com-
pensation and Firm Performance,” Journal
of Business Finance & Accounting, 39 (3-4):
399-426.

Hwaxe Byoung and Seoyoung Kim, 2009. “It
Pays to Have Friends,” Journal of Financial
Economics, 93: 138-158.

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

BOARD RECIPROCITY COUNTS

JENSEN Michael C. and William H. MECKLING,
1979. “Rights and Production Functions:
An Application to Labor-Managed Firms
and Codetermination,” Journal of Business,
52 (4): 469-506.

KarrLaN Steven N, 2013. “CEO Pay and Cor-
porate Governance in the US: Perceptions,
Facts, and Challenges,” Fournal of Applied
Corporate Finance, 25 (2): 8-25.

Kim Jerry W., Bruce KocuT and Jae-Suk
YaNG, 2o015. “Executive Compensation,
Fat Cats, and Best Athletes,” American
Sociological Review, 8o (2): 299—328.

KircHMAIER Thomas and Konstantinos
STATHOPOULOS, 2008. “From Fiction to
Fact: The Impact of CEO Social
Networks,” Manchester Business School
Working Paper, 537.

Kramarz Francis and David THESMAR, 2013.
“Social Networks in the Boardroom,” Jour-
nal of the European Economic Association, 11
(4): 780-807.

LANE Robert B., 1962. “Patrilateral Cross-
Cousin Marriage: Structural Analysis and
Ethnographic Cases,” Ethnology, 1 (4):
467-499.

LARCKER David, Eric So and Charles WaANG,
2013. “Boardroom Centrality and Firm
Performance,” Journal of Accounting and
Economics, 55 (2-3): 225-250.

LazEGA Emmanuel, Claire LEMERCIER and
Lise MOUNIER, 2006. “A Spinning Top
Model of Formal Organization and Infor-
mal Behavior: Dynamics of Advice Net-
works Among Judges in a Commercial
Court,” European Management review, 3
(2): 113-122.

L1 Michelle and Helen ROBERTS, 2017. “Dir-
ector and CEO Pay Reciprocity and CEO
Board Membership,” Journal of Economics
and Business, 94: 54—65.

LEvi-Strauss Claude, 1969. The Elementary
Structures of Kinship (Boston, Beacon Press).

MavLiNowsk! Bronislaw, 1922. Argonauts of
the Western Pacific: An Account of Native
Enterprise and Adventure in the Archipelagos
of Melanesian New Guinea (LLondon,
Routledge & Kegan Paul).

Manski Charles F., 1993. “Identification of
Endogenous Social Effects: The Reflection
Problem,” The review of economic studies, 60
(3): 531-542.

Mauss Marcel, [1923-1924] 2000. The Gift:
The Form and Reason for Exchange in
Aprchaic Societies (New York, WW Norton
& Company).

MizrucHt Mark S., 1996. “What Do Inter-
locks Do? An Analysis, Critique, and
Assessment of Research on Interlocking
Directorates,” Annual review of sociology,
22.1: 271-298.

MizrucHl Mark S., 2013. The Fracturing of
the American Corporate Elite (Cambridge,
MA, Harvard University Press).

MoLm Linda D., 2010. “The Structure of
Reciprocity,” Social Psychology Quarterly,
73 (2): 119-131.

Morm Linda D.; Jessica L. CoLLETT and
David R. SCHAEFER, 2007. “Building Soli-
darity Through Generalized Exchange: A
Theory of Reciprocity” American Fournal
of Sociology, 113 (1): 205—242.

MoLm Linda D., Nobuyuki TAKAHASHI
and Gretchen PETERSON, 2000. “Risk
and Trust in Social Exchange: An Experi-
mental Test of a Classical Proposition,”
American Fournal of Sociology, 105 (5):
1396-1427.

Mouw Ted, 2006. “Estimating the Causal
Effect of Social Capital: A Review of Recent
Research,” Annual Review of Sociology, 32:
79—102.

MurpHy Kevin J. and Jan ZABOJNIK, 2004.
“Executive Pay and Appointments: A Mar-
ket-Based Explanation for Recent Trends,”
The American Economic Review, 94 (2):
192-196.

RENNEBOOG Luc and Yang Znao, 2o011. “Us
Know Us in the UK: On Director Networks
and CEO Compensation,” Journal of Cor-
porate Finance, 17 (4): 1132—-1157.

RiDER Christopher, 2012. “How Employees’
Prior Affiliations Constrain Organizational
Network Change: A Study of U.S. Venture
Capital and Private Equity,” Administrative
Science Quarterly, 57 (3): 453—483.

SNIJDERS Tom A.B., Gerhard G. VAN DE
BunT, and CHrisTIAN E.G. Steglich, 2010.
“Introduction to Stochastic Actor-Based

Models for Network Dynamics,” Social
Networks, 32 (1): 44—60.
TAKAHASHI Nobuyuki, 2000. “The

Emergence of Generalized Exchange,”
American Journal of Sociology, 105 (4):
1105—1134.

TiLLy Charles, 1998. Durable Inequality
(Berkeley, University of California Press).
Uzzt Brian, 1996. “The Sources and Conse-
quences of Embeddedness for the Economic
Performance of Organizations: The Net-
work Effect,” American Sociological Review,

61 (4): 674-608.

205

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

OLIVIER GODECHOT ET AL.

Uzz1 Brian, 1997. “Social Structure and Com-
petition in Interfirm Networks: The Para-
dox of Embeddedness,” Administrative
Science Quarterly, 42 (1): 35-67.

WESTPHAL James D., Sun Hyun PaRrg,
Michael L. McDoNALD and MaTHEW L. A.
Hayward, 2012. “Helping Other CEOs Avoid
Bad Press: Social Exchange and Impression

206

Management Support Among CEOs in
Communications with Journalists,” Admin-
istrative Science Quarterly, 57 (2): 217—268.

‘WiTHERS Michael, Ji Youn Rose Kim and
Michael Howarp, 2018. “The Evolution
of the Board Interlock Network Following
Sarbanes-Oxley,” Social Networks, 52 (1):
56—67.

https://doi.org/10.1017/S0003975622000194 Published online by Cambridge University Press


https://doi.org/10.1017/S0003975622000194

ssaud Aisianun abpliquied Aq auluo paysiiand v610002295/6£0005/£101°01/610'10p//:sdny

Loz

TABLE AT
Description of the boards

No. of firms
whose No. of firms
No. of No. of No. of NED are whose ED
No. of board executive executives ED are NED No of firms in: Delayed

Years firms members board m. (Exucomp)  elsewhere*  elsewhere® 2-cycles 3-cycles 4-cycles >4-cycles 2-cycles
1990 2,167 6,051 2,450 . 432 375 40 3 3 0 0
1991 2,253 6,617 2,603 . 478 413 35 5 0 4 0
1992 2,329 7,279 2,779 8,045 555 466 47 5 3 4 1
1993 2,468 8,191 3,023 9,821 637 524 42 5 4 1 1
1994 2,566 9,070 3,216 10,689 688 579 49 5 2 2 3
1995 2,632 9,959 3,392 11,142 704 605 59 9 0 10 3
1996 2,714 10,902 3,547 11,686 769 640 68 8 0 0 6
1997 2,744 11,915 3,698 12,056 812 688 69 12 0 0 9
1998 2,769 12,871 3,831 12,649 821 71 76 8 0 0 17
1999 2,787 13,733 3,903 12,204 816 707 75 4 0 1 15
2000 2,769 14,132 3,799 11,540 792 701 64 1 3 7 14
2001 2,751 14,552 3,782 11,384 789 692 57 6 0 12 21
2002 2,747 14,845 3,726 11,559 773 685 42 3 0 15 18
2003 2,727 15,123 3,530 11,816 720 680 33 8 0 2 21
2004 2,701 15,292 3,408 10,903 708 685 38 8 0 4 19
2005 2,662 15,274 3,262 9,388 664 672 22 8 0 5 12
2006 2,623 15,216 3,130 10,965 613 647 18 10 0 0 12
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TABLE A1 (Continued)

No. of firms
whose No. of firms
No. of No. of No. of NED are whose ED
No. of board executive executives ED are NED No of firms in: Delayed
Years firms members board m. (Exucomp) elsewhere”  elsewhere” 2-cycles 3-cycles 4-cycles >4-cycles 2-cycles
2007 2,571 14,919 2,977 12,561 592 618 12 12 1 0 10
2008 2,548 14,784 2,859 12,023 589 599 10 6 0 0 10
2009 2,540 14,709 2,779 11,460 546 571 10 6 0 0 8
2010 2,524 14,654 2,728 11,088 543 582 12 6 0 0 6
2011 2,504 14,508 2,668 10,834 547 580 12 3 0 0 8
2012 2,479 14,420 2,585 10,602 532 578 12 3 0 0 8
2013 2,470 14,385 2,544 10,369 517 556 6 0 0 0 9
2014 2,464 14,397 2,513 9,977 515 557 4 0 0 0 6
2015 2,455 14,378 2,470 8,872 505 539 2 0 0 0 4
All 66,964 332,176 81,202 263,633 16,657 15,650 914 154 16 77 241
Distinct 3,395 31,852 10,087 45,288 1,993 1,828 198 46 13 54 45
indiv. or
firms

Note: Delayed 2-cycles exclude delayed 2-cycles which were former 2-cycles.
* ED: executive director; NED: non-executive director.
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TABLE A2

Descriptive statistics

Mean Std. Error Min. Q1 Median Q3 Max No. of obs.
Fixed salary (sinh™(x)) 6.682 0.0015 0.000 6.350 6.695 7.09 9.9 263,627
Bonus (sinh™(x)) 5.328 0.0051 -6.851 4.855 6.091 6.98 12.7 263,627
(Bonus/Fixed salary)* 0.848 0.0021 0.000 0.228 0.585 1.05 7.0 262,612
Total cash (sinh™(x)) 7.201 0.0019 0.000 6.682 7.167 7.72 12.7 263,624
Stock options (sinh™(x)) 4413 0.0071 0.000 0.000 5.782 7.21 14.3 239,511
Equity pay (stock options + 5.879 0.0063 0.000 5214 6.822 7.92 15.2 239,400
shares) (sinh™(x))
Total pay (sinh™(x)) 7.905 0.0022 0.000 7.153 7.843 8.61 15.2 263,556
CEO 0.158 0.0007 0.000 0.000 0.000 0.00 1.0 263,633
Other executive board member 0.141 0.0007 0.000 0.000 0.000 0.00 1.0 263,633
;\_lumber of top executives in the 6.105 0.0029 1.000 5.000 6.000 7.00 18.0 263,633
irm
Assets (sinh(x)) 8.458 0.0035 0.001 7.179 8.336 9.62 15.8 262,297
Equity (sinh™(x)) 7.087 0.0053 -12.153 6.329 7.297 8.39 13.1 262,302
Sales (sinh™(x)) 8.061 0.0033 -9.178 6.991 8.007 9.14 13.8 262,159
Operating income (sinh™(x)) 3.655 0.0084 -12.295 3.39%4 4.939 6.25 12.0 262,209
Operating income<=0 0.175 0.0007 0.000 0.000 0.000 0.00 1.0 262,209
Increase in operating income -0.034 0.0077 -21.854 -0.277 0.099 0.44 21.7 260,722
since t-1
3-year - coefficient of variation 0.163 0.0045 -12.062 0.063 0.190 0.46 1.5 257,399

of operating income*

Continued

SINNOD ALIDOYAIDHY AIvVOod


https://doi.org/10.1017/S0003975622000194

ssaud Aisianun abpliquied Aq auluo paysiiand v610002295/6£0005/£101°01/610'10p//:sdny

oI1c

TaBLE Az (Continued)

Mean Std. Error Min. Q1 Median Q3 Max. No. of obs.

ROE (Operating income / 0.295 0.0009 0.000 0.000 0.000 1.00 1.0 263,633
Equity)*

Private firm 0.080 0.0007 -2.063 0.043 0.110 0.17 1.6 262,191
Board size 7.894 0.0065 1.000 6.000 8.000 10.00 31.0 245,257
At least one NED is ED 0.328 0.0009 0.000 0.000 0.000 1.00 1.0 245,257
elsewhere”

At least one ED is NED 0.320 0.0009 0.000 0.000 0.000 1.00 1.0 245,257
elsewhere”

Restricted exchange 0.018 0.0003 0.000 0.000 0.000 0.00 1.0 245,257
Delayed exchange 0.004 0.0001 0.000 0.000 0.000 0.00 1.0 245,257
Generalized exchange 0.005 0.0001 0.000 0.000 0.000 0.00 1.0 245,257

Note: For calculating “quasi-logs” of variables that can be negative or null, we use the inverse hyperbolic sine: sinh™(x)) = log(x+(x*+1)%%).

*  Winsorized at P=0.99
¥ Winsorized at P=0.01 and P=0.99

# ED: executive director; NED: non-executive director.
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Résumé

Nous étudions I'influence du réseau de rela-
tions entre les conseils d’administration sur la
rémunération des dirigeants au sein de 3 395
entreprises américaines entre 1990 et 2015.
Nous identifions trois structures élémentaires
a travers lesquelles le réseau interentreprises
capture des formes de réciprocité intergroupe :
I’échange restreint, lorsque deux dirigeants
siéegent dans les conseils d’administration
respectifs 'un de l'autre ; I’échange différé,
lorsque y siége au conseil d’administration de
x aprés la fin du mandat de x au conseil d’ad-
ministration de y ; et 1’échange généralisé,
lorsque x siége au conseil d’administration de
¥, qui siége au conseil d’administration de z,
qui siége au conseil d’administration de x. Ces
liens, qui sont surreprésentés, sont associés a
une rémunération plus élevée des dirigeants
impliqués dans de tels échanges, mais ne sont
pas liés a la performance de I’entreprise. Nous
pouvons deés lors interpréter ce phénomeéne
comme une forme d’extraction de rente. Nous
utilisons la loi Sarbanes-Oxley (2002) comme
expérience naturelle pour confirmer nos résul-
tats. L’impact de ces échanges sur les rému-
nérations disparait aprés 2004, une fois que ces
derniers sont restreints.

Mots-clés : Salaire des dirigeants ; Interlocks ;
Echange social ; Réciprocité ; Echange
généralisé.

Zusammenfassung

Wir untersuchen, welchen Einfluss die Netz-
werke von Unternehmensvorstinden
zwischen 1990 und 2015 auf die Fuhrungsge-
hilter von insgesamt 3.395 US-Unternehmen
ausgelibt haben. Drei elementare Strukturen
spiegeln die Formen des Interlocking-Netz-
werks mit gruppentibergreifender Reziprozi-
tat wider: eingeschrinkter Austausch, wenn
zwei Fihrungskrifte im jeweiligen Vorstand
des anderen sitzen; verzogerter Austausch,
wenn Y im Vorstand von X sitzt, nachdem X
sein Mandat im Vorstand von Y beendet hat;
und verallgemeinerter Austausch, wenn X im
Vorstand von Y sitzt, der im Vorstand von Z
sitzt, der im Vorstand von X sitzt. Diese tiber-
reprisentierten Verbindungen stehen im
Zusammenhang mit hoheren Fiihrungsgehil-
tern, aber nicht mit der Wirtschaftskraft des
Unternehmens, was wir als eine Form der
Rentenextraktion interpretieren. Wir verwen-
den den Sarbanes-Oxley Act (2002) als nattir-
liches Experiment, um unsere Ergebnisse zu
bestitigen. Seit 2004, als diese Austauschsfor-
men eingeschrinkt wurden, ist deren Auswir-
kung auf die Gehilter verschwunden.

Schliisselwirter: Direktionsgehilter; Inter-
locks; sozialer Austausch; Gegenseitigkeit;
Verallgemeinerter Austausch.
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