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ABSTRACT  

 
This thesis provides a detailed examination of the patterns and consequences of board 

networks among Australian Securities Exchange listed companies between the years 

2000 and 2007. The first contribution this thesis makes is the documentation of major 

characteristics of director interlocking in Australia. The thesis reveals that financial 

companies maintain more interlocks than other industries, many of which are with other 

financial companies. It also documents that the extent to which a company is 

interlocked is directly related to its size, and that most interlocks occur between 

companies headquartered in the same state. The thesis applies the graph theory 

technique ‘small world analysis’ to show that the patterns observed are difficult to be 

explained by chance. 

A second contribution of this thesis is the investigation of the effect that director 

interlocking has on company governance, outcomes and actions. Interlocking is 

controversial; with some claiming it has negative effects on governance, while others 

claim they are beneficial. This thesis shows that the extent to which a company is 

interlocked is not related to structural governance characteristics. Further, no direct 

relationship is found between board networks and company financial performance.. 

Particular attention is paid to the effects of board networks on mergers and acquisitions. 

The extent to which bidders are interlocked is related to several bid characteristics and 

announcement returns, as is the distance between bidder and target in the board 

network. 

Many theories offered to explain board networks are either built on assumptions or 

make predictions regarding the distribution of power among companies. This thesis uses 

social network analysis to document the most powerful companies, cliques of 

companies, and directors in Australia between 2000 and 2007. A final contribution of 

the thesis is using the above results to provide a more comprehensive assessment of the 

applicability of the main theories sought to explain director interlocking in Australia. It 

is argued that the earliest class based theories such as cohesive elites and finance control 

theory have limited applicability to contemporary Australia. In contrast, support is 

found for resource dependence theory and especially homophily theory; the latter a 

modern psychology theory that has not previously been applied to board networks. 
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Chapter 1 - Introduction 

 

1.1 Aims and Objectives 

This thesis advances our understanding of the characteristics of board networks as well 

as the consequences of director interlocking using a large and more comprehensive 

board network dataset than earlier studies. The thesis aims to document the 

characteristics of board interlocks in Australia, and assess the utility of several theories 

offered to explain board networks. It also examines the practical implications of board 

networks on CEO pay, corporate governance, firm performance, and merger and 

acquisitions characteristics and performance. This thesis uses the latest social network 

measures, developed by the disciplines of sociology and graph theory, to quantify board 

networks.  

 

1.2 Motivation 

There are many reasons why board networks in Australia warrant further research. The 

first is that despite attracting the interest of researchers in fields such as law, sociology, 

administrative sciences, politics, economics, anthropology and mathematics, there is 

relatively little understanding of the effects of board networks on organisational choices 

and outcomes. The second motivation for the research is the significant advancements 

in computing power and the fields of social network analysis and graph theory. These 

developments mean that networks as large as the constituent firms of the Australian 

Securities Exchange can be analysed. These developments mean that the present study 

can provide deeper insights than prior studies which have used much smaller samples 

and relatively unsophisticated network methods. Thirdly, Australia is a uniquely 

interesting context in which to study board networks. As a major western economy with 

a common law based legal structure it is similar in many ways to the United States and 

United Kingdom markets on which most extant research has focused. However, in 

Australia there is virtually no legislation limiting board networks1

                                                 
1 An exception is Section 61 of the Broadcasting Services Act (1992) which relates to cross-directorships 
in the media industry – however as  the number of ASX listed media companies is small, this should not 
greatly affect the Australian board network.  

, whereas the U.S. in 

particular has at least one very strong piece of legislation that does, the Clayton 

Antitrust Act of 1914. This legislation limits cross-directorships among companies that 
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have the potential to be competitors. The absence of such regulation means that 

Australia provides a relatively pure environment in which to study board networks. 

 

1.3 Research Questions 

This thesis addresses four fundamental research questions: 

1) What are the key characteristics of board networks amongst ASX listed firms? 

2) How do board networks affect firm actions and outcomes? 

3) What theories best inform board networks in contemporary Australia? 

4) How useful are social network analysis measures in the board network context? 

 

1.4 Thesis Contributions 

The first contribution of this thesis is the documentation of the major characteristics of 

director interlocking in Australia. It reveals that financial companies maintain more 

interlocks than other industries, that the extent to which a company is interlocked is 

directly related to its size, and that most interlocks occur between companies 

headquartered in the same state.  

In a series of experiments in the 1960s, Stanley Milgram revealed that the U.S. is 

characterised by short path lengths (or degrees of separation) between citizens. This 

field of research developed into the ‘small world’ literature and has revealed how 

certain characteristics of random graphs can make them look decidedly un-random.  

This thesis applies contemporary graph theory methods to determine whether the 

patterns documented can be explained as a quirk of the ‘small world’. Chapter 5 reveals 

that the observed characteristics of the ASX board network are non-random. 

Specifically, there is a high degree of clustering of firms, and the average path distance 

between companies is smaller than expected.  

A second contribution of this thesis is the investigation of the effect that director 

interlocking has on company outcomes and actions. While some commentators have 

expressed concern that director interlocking has negative implications on governance; 

this thesis finds that the extent to which a company is interlocked is not related to 

governance characteristics such as independence and the presence of board sub-
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committees. Similarly, no direct relationship is found between board centrality (a group 

of measures of how connected a company is to others) and company financial 

performance. However, CEO remuneration is found to be positively related to the 

centrality of their company, even after controlling for other determinants of CEO pay. 

Particular attention is paid to the effect of board networks on mergers and acquisitions. 

Bidder centrality is found to be related to several bid characteristics and announcement 

returns, although no statistically significant relationship between long run abnormal 

returns is documented. 

A further contribution of this thesis is an assessment of the applicability of the main 

theories sought to explain the phenomenon of director interlocking. It is shown that the 

earliest, class based theories, such as cohesive elites and finance control theory have 

limited applicability to the Australian context, whereas resource dependence theory and 

to a lesser extent, finance control theory, do. Throughout the analysis conducted in this 

thesis it became apparent that not all social network analysis centrality measures are 

equal. Eigenvector centrality is the best measure for capturing the ability of a company 

to access the information that flows through the whole board network, while path 

distance is the best measure for capturing the extent to which information may be shared 

between any particular pair of companies. It is hoped that this knowledge will assist 

future researchers of board networks. 

 

1.5 Scope and Overview 

The remaining chapters are organised as follows. Chapter 2 reviews the extant literature 

on director interlocking with a particular focus on the theories that have been offered to 

explain the phenomenon and the prior empirical evidence regarding the phenomenon’s 

patterns and effects. Chapter 3 introduces social network analysis, a field of research 

combining sociology and graph theory to quantify social relationships. It explains the 

justification for the use of the board centrality measures used throughout the thesis. 

Chapter 4 addresses the thesis’ first and second research question by documenting in 

detail how board networks are distributed in Australia between 2000 and 2007. It 

reveals the company characteristics most associated with centrality and investigates 

whether centrality is related to company performance, corporate governance, and CEO 

remuneration. 
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Chapter 5 builds on Chapter 4 and investigates the ability of various theories to explain 

director interlocking in Australia. In doing so it makes substantial progress towards 

answering the third research question. It does this in two ways. First, it applies graph 

theory methods to determine whether the patterns document in Chapter 4 can be 

explained by the ‘small world’. Second, it documents the companies, cliques of 

companies, and directors who are most powerful according to social network analysis 

and how they have changed over time.  

Chapter 6 investigates the effect that board networks have on merger and acquisition 

(M&A) activity among ASX listed firms. It uses the extant literature and results of the 

thesis to develop hypotheses regarding the relationship between specific board network 

measures and bid characteristics and M&A performance. Chapter 7 concludes with a 

discussion of the results, and the progress that was made toward answering the thesis’ 

research questions. 
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Chapter 2 - A Survey of the Director Interlocking Literature 
 

2.1 Introduction 

In 1912 the United States Congress established a subcommittee, headed by Arsene P. 

Pujo to investigate what was referred to as the “money trust”; a small group of highly 

prominent bankers including John Pierpont Morgan (Ramirez, 1999). These individuals 

were found to have gained control over a wide range of industries, abusing public trust 

in the process. U.S. Supreme Court Justice Louis Brandeis (1914) famously stated: 

“The practice of interlocking directorates is the root of many evils. It 

offends laws human and divine. Applied to rival corporations, it tends to the 

suppression of competition and to violation of the Sherman Law. Applied to 

corporations which deal with each other, it tends to disloyalty and to 

violation of the fundamental law that no man can serve two masters. In 

either event it leads to inefficiency; for it removes incentive and destroys 

soundness of judgment. It is undemocratic, for it rejects the platform: “A 

fair field and no favors”- substituting the pull of privilege for the push of 

manhood” 

The findings of the Pujo Committee led to the introduction of the Clayton Antitrust Act 

of 1914; they even influenced the Federal Reserve Act of 1913. The findings also 

contributed to the interest in interlocking directorates that continues to this day, nearly 

100 years later. It has attracted the interest of researchers from a wide range of academic 

disciplines including law, sociology, administrative sciences, politics, economics and 

anthropology, to name just a few. It comes as no surprise then that there has been an 

equally diverse range of theories attempting to describe the phenomenon and the body 

of literature that has developed over the last century is deep and interdisciplinary. 

This literature review summarises this work, focusing on writings likely to be of most 

interest to financial economists. In Section 2.2, the pre-eminent finance theory of the 

role of directors, agency theory, is outlined and its limitations in the interlocking context 

discussed. Section 2.3 presents the varied perspectives on director interlocking and the 

key theories that have been developed to formalise these perspectives. It also provides 

an overview of salient empirical findings and how they inform the various theories. 

Director interlocking research has attracted criticism in recent years and this is reviewed 
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in Section 2.4 followed by a discussion of how this thesis fills several gaps in the 

literature in Section 2.5. 

 

2.2 Agency Theory 

Boards fulfil a multiplicity of duties and the relative importance of these duties is 

dependent upon firm characteristics. Hence there is no consensus view on the exact role 

of a board (e.g, Byrd, 1992). The most widely cited theoretical explanation of the role of 

the board is agency theory, which is explained below. 

According to agency theory, managers opportunistically act to further their narrow self-

interest at the expense of owners. The problem arises because of information and role 

asymmetries in an agency relationship, which is defined by Jensen and Meckling (1976) 

as “a contract under which one or more persons (the principal) engage another person 

(the agent) to perform some service on their behalf which involves delegating some 

decision-making authority to the agent”.  Jensen and Meckling (1976) stipulate that firm 

value will increase with an increase in the effectiveness of monitoring of management. 

They explain that this relationship exists because as monitoring increases it becomes 

more difficult for management to partake in dysfunctional activities and so costs related 

to dysfunctional behaviour (agency costs) decrease.  

In the agency theory context, the main role of boards is to monitor the agents, i.e., 

reduce agency costs. Fama and Jensen (1983) discuss the role of organisational 

mechanisms in controlling agency conflicts and highlight the importance of board 

independence. They also stress the importance of both inside and outside directors for 

effective boards, the implication being that a board’s effectiveness is at least partially 

determined by the appropriate mix of these independent and insider directors. 

Fama (1980) explains how, despite agency costs, the separation of ownership and 

control can be an efficient form of economic organisation. In his model the firm is 

subject to competition from other firms, and managers face both the discipline and 

opportunities provided by the markets for their services. Fama concludes that the 

process he refers to as wage revision is one of the “ingredients in the survival of the 

modern large organization” with their diffuse ownership and separation of ownership 

and control.  Wage revision relies on the manager valuing the stream of her future 

income. If the manager believes that security holders (and the market more generally) 
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will decrease the present value of her future income by a substantial portion of an 

unbiased estimate of the wealth decline she causes by acting inefficiently then the 

owners need not attempt to perfectly contract ex-ante for the expected inefficiencies. 

Further work on agency theory has revealed the importance of aligning the risk profile 

of the principal and agent (Eisenhardt, 1989) and the difficulty in contracting for ‘honest 

incompetence” (Hendry, 2002). 

Agency theory is widely regarded as providing the intellectual underpinnings for 

modern Western corporate governance regulations and norms regarding director 

independence. Table 2-1 provides a list of examples of regulation on director 

independence. Such regulation presumes that director independence facilitates the 

unbiased assessment of a firm’s actions and ensures that there are adequate checks and 

balances on the behaviour of management. For example, the Cadbury Committee (1992) 

considers independent directors to be particularly important in areas such as executive 

compensation and takeovers. The wording in paragraphs 4.4-4.6 reveals the agency 

theory foundation of this belief. 

4.4... Non-executive directors have two particularly important 
contributions to make to the governance process as a consequence of their 
independence from executive responsibility... 

4.5 The first is in reviewing the performance of the board and of the 
executive... 

4.6 The second is in taking the lead where potential conflicts of interest 
arise. An important aspect of effective corporate governance is the 
recognition that the specific interests of the executive management and the 
wider interests of the company may at times diverge, for example over 
takeovers, boardroom succession, or directors’ pay. Independent non-
executive directors, whose interests are less directly affected, are well-
placed to help to resolve such situations. 

 

2.2.1 The Limitations of Agency Theory  

Agency theory is a widely accepted theory, it is the justification for the widely held 

belief that the (or, at least, a) major role of boards is to protect owners from the 

dysfunctional activities of managers. The theory is widely used to inform the debate 

over outside versus inside directors, independence of leadership and several other 

characteristics of the board (such as director share ownership and remuneration 

structure). 
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Table 2-1: Independence Policies 

 
Organisation Year Country Policy on Independence 

Cadbury Committee 1992 UK The majority (of non-executive directors) should 
be independent of management. 

American Law 
Institute 1994 U.S. Boards should be composed of a majority of 

independent directors. 

Bosch Committee 1995 Australia 
A majority of board members should be non-
executive and at least one-third should be 
independent. 

Vienot Committee 1995 France The boards of all listed companies should have 
at least two independent members. 

NACD 1996 U.S. A substantial majority of board members should 
be independent directors. 

TSX 1996 Canada 
The board of directors of every corporation 
should be constituted with a majority of 
individuals who qualify as unrelated directors. 

AIMA 1997 Australia A majority of board members should be non-
executive. 

Business Roundtable 1997 U.S. A substantial majority of board members should 
be outside directors. 

LSE 1998 UK 
At least one-third of board members should be 
non-executive, and at least half of these should 
be independent. 

CalPERS 1998 U.S. A substantial majority of the board should 
consist of directors who are independent. 

OECD 1999 International 
In order for boards to effectively fulfil their 
responsibilities they must have some degree of 
independence from management. 

ASX Corporate 
Governance Council 2003 Australia A majority of the board should be independent 

directors. 
NYSE 2003 U.S. Boards must consist of a majority of 

independent members within 90 days of listing. 

Combined Code 2008 UK 

Except for smaller companies, at least half the 
board, excluding the chairman, should comprise 
non-executive directors determined by the board 
to be independent. Small companies should have 
at least two independent directors. 

 
 

Despite the prominence of agency theory, the evidence that independent directors 

increase shareholder wealth by being superior monitors to non-independent directors is 

far from consistent. While many studies support agency theory’s predictions about the 

value of board independence (Baysinger and Butler, 1985; Rosenstein and Wyatt, 1990; 

and Daily and Dalton, 1999), several studies have found a lack of any significant 

relationship between board composition and corporate performance. For example, 

Fosberg (1989) shows that board composition and return on equity are unrelated, and 

Klein (1998), Bhagat and Black (1997, 1998) and Hermalin and Weisbach (1991) all 
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find that increasing the proportion of independent directors does not lead to superior 

performance. Klein (1998) and Bhagat and Black (1997, 1998) also investigate whether 

independence is associated with share price performance and find that it is not. Dalton, 

Daily, Ellstrand and Johnson (1998) provide a meta-analytic review of 159 studies that 

search for a relationship between board composition and firm performance. They 

conclude that “in general, neither board composition nor board leadership structure has 

been consistently linked to firm financial performance”. Larcker et al. (2004), argue that 

simple measures of board independence are insufficient to measure the effectiveness of 

a board of directors. Australian evidence also questions the importance of board 

independence, Cotter and Silvestor (2003) fail to find a relationship between firm value 

and board independence as do Linden and Matolcsy (2004). 

Another recent example of the limitations of agency theory can be found in Allen, Qian 

and Qian (2005) who present an interesting counterexample to the law, corporate 

governance and finance literature. They document that China has underdeveloped legal 

and financial systems, as well as poor traditional corporate governance, yet has one of 

the fastest growing economies in the world. By comparing the performance and 

relationships between growth, law and corporate governance across the State and listed 

sectors they show that alternative corporate governance mechanisms, such as those 

based on relationships and reputation, support the growth of the private sector. 

Agency theory does not answer all of the questions surrounding the contribution that 

boards make, nor can it explain several of the consistently identified characteristics of 

boards.2

                                                 
2 These are explained in detail in section 2.3 and include amongst other things the prevalence of director 
interlocking with financial institutions, and the transferring of innovations from board to board. It is 
acknowledged that many of these mechanisms may enhance the monitoring role, and may not be in 
conflict with agency theory. 

 This notion is supported by Nicholson and Kiel (2007) which reveals that no 

single theory can fully explain the board’s impact on performance. Perhaps the most 

serious limitation of agency theory, for the purposes of this thesis, is that it largely 

neglects the myriad other roles that boards may fulfil, such as advising the CEO, 

providing strategic direction, and facilitating the creation of business relationships 

(Westphal, 1999). Nicholson and Newton (2010) argue that clarity around the role of 

boards is vital to furthering corporate governance research. It is reasonable to assume 

that interlocking directorships affect boards’ ability to fulfil these myriad roles 

effectively, so agency theory is insufficient to serve as the sole theoretical foundation of 

this thesis. 
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2.3 Director Interlocking: Theories and Findings 

The literature on interlocking directorates has been used to develop many of the 

hypotheses tested in this thesis. Section 2.3.1 outlines the literature examining the link 

between director interlocking and other firm characteristics, and includes research that 

attempts to identify patterns of interlocks. Next, Section 2.3.2 provides an overview of 

the major theories that have been advanced to explain director interlocking, and 

evidence that supports and contradicts them. Section 2.3.3 explores some of the 

hypothesised and documented outcomes of director interlocking for companies, 

employees, and shareholders. Section 2.3.4, is devoted to Australian research on the 

topic, and Section 2.3.5 concludes with a summary of the most prevalent critiques of 

director interlocking research and comments regarding the relevance of these criticisms.  

 

2.3.1 Patterns and Drivers of Director Interlocking 

Most early research in corporate director interlocks was less analytical than descriptive. 

Early researchers sought to develop an understanding of the characteristics of director 

interlocking before attempting to develop a general theory to explain it.  

Dooley (1969) examines the interlocking directorates of 250 of the largest U.S. 

companies in 1965, and compares his findings to those of the United States Senate 

National Resource Committee’s 1935 investigation into the same topic. Dooley reports 

that the frequency of interlocking remained relatively constant over the thirty years 

between samples. For example, in 1935 25 of the 250 firms were not interlocked with 

any other and in 1965 this number was 17.  In 1935 the average director held 1.3 

directorships; in 1965 this number was only slightly lower at 1.26. Dooley proposes that 

at least five factors significantly influence the extent to which a company is interlocked. 

They are discussed below. 

The first of the factors is the size of the company. Dooley shows that the average 

number of interlocks with large firms increases with the value of the assets of the 

company. Second is the extent of managerial control, measured as the proportion of the 

board who are executives of the company, and finds that director interlocking decreases 

as boards become increasingly dominated by insiders. Third is the financial connections 

of the company; Dooley documents that approximately one third of all interlocks of 

non-financial companies are with financial institutions. He finds that this particular type 
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of interlocking increases with both the decreasing solvency and increasing assets of the 

non-financial company. Dooley conjectures that these relationships arise from two 

motives: Non-financials seeking advice from financial experts in difficult times, and 

banks seeking to have directors of large non-financial organisations on their board to 

help secure business. The fourth relationship that Dooley identifies is that 

approximately one in eight interlocks is between organisations with the same five-digit 

SIC classification. Finally, Dooley documents the existence of local economic interests 

as a determinant of director interlocking between sample companies. He shows that 

approximately half of all interlocks occur between companies with head offices in the 

same city. The extent to which these observations hold in contemporary Australia will 

be tested in this thesis. 

Levine (1972) is the first study to view interlocking directorates as a network, and to 

analyse them as such.  This study uses data gathered by U.S. congressional committees 

on interlocking between fourteen major banks and seventy major non-financial 

corporations. Levine generates a diagram of the proximity between the non-financial 

corporations. The diagrams he presents appear to reveal that interlocks occur in an 

organised fashion, which he refers to as “spheres of influence”. Consistent with Dooley 

(1969), his representation of the network also reveals that industrial organisations seem 

to be more strongly linked to financial institutions than with each other. 

Using a sample of the largest two hundred non-financial and fifty financial firms in the 

U.S. in 1935 and 1970 (the 1935 sample is identical to that used in Dooley, 1969), Allen 

(1978) compares the patterns of director interlocking in these years. Utilising direct 

factor analysis Allen identifies ten core interlocked groups and suggests that they can all 

be classified as either financial, family or geographical. Allen reports the following 

differences between 1935 and 1970; the 1970 interlock groups are generally smaller and 

less cohesive than those in 1935, there was a decline in the number and strength of 

financial interest groups, there had been an increase in the number of geographical 

interest groups, the corporate elite structure had become more diffuse and the principal 

interlock groups in 1970 were more independent from one another than those in 1935.  

Pennings (1980) and Burt (1983) investigate the relation between industry concentration 

and director interlocks and come to slightly divergent conclusions. Where Pennings 

documents a positive linear relation, Burt shows that the relation resembles an inverted 

‘U’ shape. In other words, he finds that director interlocking between companies in the 
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same industries is highest for industries with intermediate levels of concentration. Burt 

posits that this finding is consistent with the situation where increasing concentration 

makes interlocking more common, but beyond a point there are so few firms in an 

industry that the dissipation of information is easy without interlocks and they become 

unwarranted. As Pennings (1980) was testing for a linear relationship, it is not 

surprising that he did not find a curvilinear relationship. 

Ong, Wan and Ong (2003) examine director interlocking between 295 of the largest 

listed Singaporean companies. They investigate whether the extent to which a company 

is interlocked is influenced by other firm characteristics and in doing so provide some 

evidence about the appropriateness of various theories of director interlocking (this 

aspect of their research is discussed in the following section). Ong et al. add to the body 

of evidence linking firm size and director interlocking by showing that larger companies 

have significantly higher levels of director interlocking. Consistent with the U.S. 

evidence discussed above, they also show that financial institutions in Singapore are 

more interlocked on average than all other firms. Their final finding is that company 

performance is positively associated with director interlocking.  

An interesting aspect of Ong et al. (2003) is the consideration of more than one measure 

of director interlocking. Unlike previous studies, this paper differentiates between 

company to company interlocks (the number of other companies that a firm is directly 

connected to through interlocking directorates) and director to company interlocks (the 

total number of directorships help by a company’s directors. They find that director to 

company interlocks are more strongly related to the predicted company characteristics 

and suggest that future research should focus on this particular measure of interlocking. 

The authors call for more research in the area and suggest that studies utilising network 

analysis and surveys/interviews have the greatest potential to unlock further 

understanding of director interlocking. 

Descriptive quantitative measures and exploratory studies of director interlocking are 

interesting and important to the development of our understanding of the phenomenon. 

However, to fully appreciate the significance of the results, it is important to compare 

these findings to what we would expect to find if director interlocking occurred 

randomly throughout an economy. Scott (1991) suggests that the natural log of the 

number of agents in a network is a good approximation of the number of interlocks per 

agent that would occur in a random network. Nicholson, Alexander and Kiel (2004), 
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using similar samples to previous studies, show that in the U.S. the average number of 

interlocks per company is 8.83 (the natural log of the sample size is 5.43) and in 

Australia the figure is 5.89 (the natural log of the sample size is 5.29). Hallock (1997) 

runs a large number of random iterations to determine whether the number of CEO 

reciprocal interlocks in his sample might have occurred by chance and finds that it is 

very unlikely. The assumption that at least most of the findings discussed above are 

reliable, and are not occurring simply by chance, appears to be a good prior. There 

remains, however, much work to be done and this thesis makes progress in this regard. 

Without a theoretical foundation the conclusions that can be drawn from merely 

identifying patterns of interlocking directorships are limited. For a theory to be widely 

accepted, it must be able to explain results of studies using different samples. Similarly, 

the theory should have the ability to explain differences in the results of studies that use 

similar methodologies in differing samples. The following section describes theories 

that have been offered to explain the findings presented earlier. 

 

2.3.2 Theories of Director Interlocking 

Commencing around the time of the Pujo Committee and Louis Brandeis’ publication 

Other Peoples’ Money and What the Bankers do with it (1914), there has been 

continued concern over the allegedly malign motivations of the close-knit network of 

corporate boards. Brandeis (1914) claimed that an inner circle of prominent financiers 

such as J.P. Morgan formed a ‘money trust’, a financial oligarchy ‘to control the 

business of the country and ‘divide the spoils’’. He further argued that the network of 

interlocking directorates was their ‘most potent instrument’. This view gained 

prominence in subsequent years, and in 1916 Vladimir Lenin claimed that the 

concentration of power within a network of financiers identified by Brandeis was a 

characteristic shared by all advanced economies.  

This section outlines the theories seeking to explain director interlocking that have over 

time gained the most traction in their respective fields. It also makes some predictions 

about which of these theories are likely to prove the most useful in the future. It is these 

theories that motivate and are tested throughout this thesis. 
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Class Hegemony Theory 

It was not until the publication of Mills’ The Power Elite, more than forty years 

subsequent to Brandeis’ work, that the study of the corporate elite3

The popularity of class hegemony theory can be partially attributed to the 

disproportionate distribution of wealth in the American economy. Proponents of this 

theory use the fact that the wealthiest one percent of the American population own 

approximately 60-70 percent of privately owned corporate wealth to justify their 

assumption that members of this class have a strong common interest in the condition of 

the economic system. Combined with the belief that members of the upper class share 

common life experiences and thus attitudes, this model assumes that there is a 

consensus of goals among the corporate bourgeoisie and that this discourages cutthroat 

competition among them. 

 took its next major 

step forward. Mills’ (1956) thesis is that as of the 1950s it was no longer financiers but 

rather the owners and executives of large corporations who held the keys to economic 

power. His work was motivated by the observation that the executives of the largest 

corporations “often seem to know one another, seem quite naturally to work together, 

and share many organizations in common”. Once again, the density of the board 

networks created by interlocking directorships was taken as evidence of concentrated 

corporate power. Mills (1956) argues that the frequent contact that the corporate elite 

have with one another leads them to develop common views and norms, and suggests 

this may lead to the application of their combined power to shared objectives. This led 

to the genesis of what was a very popular theory of interlocking for some time, class 

hegemony theory. 

Useem (1982) claims that the political thrust of the corporate elite comes primarily from 

ensuring that conditions are favourable to the continued growth of company profits and 

that the elite enters into contact with the government in ways that “favour promotion of 

classwide policies”. He identifies three principles of social organisation, or class 

differentiation, that affect the way in which businesses enters politics in order to achieve 

common aims, primarily profits. The first principle Useem outlines is the upper class 

principle, which defines membership into the corporate elite by a person’s wealth. This 

perspective is the generic class hegemony model. Next is the corporate principle, which 
                                                 
3 Early research into this board networks commonly used the term ‘corporate elite’ to identify the major 
players in the board network. Though much less commonly used now, the term is still popular among 
political theorists who specialise in the topic. 
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defines membership into the elite by a person’s position in a firm and the firm’s position 

in the economy. This suggests that business people will be involved in politics 

principally to advance the interests of their own firms. Third is the class-wide principle, 

which defines membership into the elite through positions in a “set of related networks 

transacting virtually all large corporations”. This predicts that business people will enter 

politics in order to benefit the corporate elite as a whole.  

Using interviews with UK and U.S. directors and senior managers, Useem (1982) 

argues that a core group of the corporate elite do act to benefit their social class. 

Useem’s results are interpreted to support the class hegemony model, and he rejects 

what he calls the resource exchange model (referred to throughout this literature review 

as resource dependence theory). He also discounts the finance control model of director 

interlocks. Whilst acknowledging that bankers are valuable to have on boards because 

of their financial knowledge, he rejects the notion that these are the ‘ties that bind’ and 

suggests that the real ties that bind arise from ‘blue blood’, elite boarding schools, 

hereditary titles and such. Moreover, he argues that the more this network is challenged, 

the stronger it becomes. Class hegemony theory was one of the first attempts to explain 

director interlocking, but it certainly was not the last. 

 

Homophily Theory 

Homophily theory has not been used in director interlocking research; it has however 

gained widespread support in the wider social network literature. Essentially, homophily 

theory states that most human interactions occur between individuals who are alike. 

Homophily theory is developed from Byrne's (1971) similarity-attraction hypothesis 

which predicts that people prefer to interact with those who are similar to them. 

Empirical research has found strong support for homophily theory, especially in terms 

of age (Feld, 1982), gender (Ibarra, 1992; Leenders, 1996), race/ethnicity (Mollica et 

al., 2003), education (Marsden, 1987), and status (McPherson & Smith-Lovin, 1987). It 

leads to some similar predictions as elite cohesion theory but is more innocuous in that 

it does not predict that members of a particular social class will mobilize to affect 

changes in the competitive environment to protect their interests.  
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Resource Dependence Theory 

In one of the most widely cited papers in the field, Allen (1974) posits that interlocking 

directorates are used by companies to prepare for and reduce environmental 

uncertainties and to strategically manage their relationships with other companies. This 

research largely replicates Dooley (1969) which was discussed in the previous section. 

Using a sample of the largest two hundred non-financial and fifty financial companies 

in the U.S. in 1935 and 1970, Allen tests a series of hypotheses that arise from what he 

refers to as the theory of inter organisational elite co-optation, including that: the size of 

a corporation is directly related to the extent to which it is interlocked; financial 

institutions are more interlocked than non-financial companies; the probability of a 

company being interlocked with a financial corporation is directly related to extent to 

which it requires external capital; director interlocking is more prevalent among 

companies from the same geographical region; and the frequency of interlocking with 

financial institutions is declining through time as large industrial companies can fund 

their activities through internal cash flows. Allen’s theory is not fully supported by the 

empirical evidence that he reports, but he rightly argues that the contradictory findings 

are as important as the expected findings in terms of developing an “adequate theory of 

interorganisational elite cooptation.” Allen’s (1974) results reignited interest in finding 

a satisfactory theory of director interlocking. 

Allen’s (1974) theoretical foundation was based on the concept that interlocking 

directorates may assist a company in accessing resources and controlling their outside 

environment, a belief that has been discussed since at least Means (1939). Around the 

same time, Pfeffer (1972) put forward a somewhat similar but more general theory 

when he posited that organisations use their board of directors to manage problems of 

external interdependence and uncertainty that arise as they exchange resources with 

external organisations. This marked the birth of resource dependence theory. Proponents 

of resource dependence theory argue that the ability to control market conditions and 

resources is the primary determinant of company performance (Hillman, Cannella and 

Paetzold, 2000) and that inter-organisational relationships are used to influence other 

organisations to adopt policies that reduce the risks associated with dependence on a 

particular resource (Pfeffer, 1972; Pfeffer and Salancik, 1978; Pearce and Zahra, 1992).  

Pfeffer (1972) develops a set of hypotheses that logically arise from this particular view 

of the board, and tests them using a random sample of eighty U.S. corporations in 1969. 
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He excludes financial institutions and companies which are substantially owned by 

management, though the cut-off point for ‘substantial ownership’ is unstated. In support 

of his theory, Pfeffer (1972) shows that the proportion of inside directors decreases, and 

simultaneously the likelihood of having an attorney on the board increases, when the 

firm is a regulated industry or has a high debt to equity ratio. It is also found that a 

similar relationship holds for bankers when a corporation has a high debt to equity ratio. 

Finally, Pfeffer shows that the financial performance of companies that do not follow 

this pattern is lower than companies that do, even after controlling for industry effects.  

The results documented in Ong et al. (2003), an exploratory study into the relationships 

between director interlocking and firm characteristics using sample of 295 large 

Singaporean firms, provides some support for two perspectives of interlocks. The first is 

that banks form interlocks with other firms to benefit themselves and the second is that 

interorganisation relationships are formed to manage resources dependencies. These 

perspectives are formalised in the bank control theory and resource dependence theory, 

respectively.  Specifically, they document that director interlocks are related to firm 

size, board size, measures of profitability, and whether the company is a financial 

institution or not. This is consistent with United States and Australian research, such as 

the paper by Nicholson et al (2004), which shows that in both markets the extent to 

which a firm is interlocked appears to be directly related to environmental uncertainty, 

organisational complexity, ownership dispersion and company interdependence.  

To summarise, the papers outlined above provide support for the resource dependence 

theory view that interlocks are at least partially motivated by intercompany resource 

dependence. However, Koenig et al. (1979) show that the majority of ties broken 

through the death of a director are not re-established within four years after they are 

broken, suggesting that many interlocks are not viewed by companies as important and 

thus that resource dependence theory cannot sufficiently explain all motivations for 

interlocking directorates. 

 

Management Control Theory 

Advocates of the management control model of director interlocking believe interlocks 

are unimportant because it is the management team, not the board, which almost 

exclusively makes the most important business decisions. This theory stresses the 

control and dominance by the management of large corporations. As of 1979, this was 
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the most popular model, having been advanced by a diverse range of commentators. An 

important assumption of this model is that shareholders are so diverse and apathetic that 

management can control their votes and get directors appointed and replaced as they 

desire. Subsequently, outside directors are believed to have little power to be anything 

more than a rubber stamp for management. According to this theory, interlocks occur 

because of the motivations of the individuals involved, rather than the corporations that 

they link. Pfeffer (1979) strongly argues against this perspective, and attributes its 

prevalence at the time to the fact that literature on boards of directors was still sparse. 

Indeed, with the advent of agency theory (Jensen and Meckling, 1976), and the 

increasing appreciation of the importance of boards of directors, this view quickly lost 

support. 

Koenig et al. (1979) use data taken from the obituary section of the Wall Street Journal 

from 1969-75 to test how well the predictions of various models, including management 

control theory, matched what happened in reality. The management control model 

suggests interlocks are unimportant and should not be re-established following the 

unexpected death of a director. Since they often are, Koenig et al. (1979) do not find 

support for the management control model. Mintz and Schwartz (1981) use Fortune 

magazine data on interlocking directorates in the U.S. between 1962 and 1966 to test 

three theories of corporation organisations: management control, reciprocity model and 

finance capital theory (the latter two theories are discussed later). Their findings suggest 

that the modern corporation is not an autonomous unit as suggested by management 

control theory since 89 percent of all sample firms maintained at least one interlock 

throughout the period.  

 

Reciprocity (Or Co-Optation) Model 

In contrast to the management control model, the reciprocity model allows a significant 

role for directors. It assumes that director interlocks assist companies to form alliances 

in order to squeeze out other competitors, fix prices and limit the power of suppliers. 

The theory does not argue that director interlocks are necessary to achieve such 

alliances, but rather that having direct and formal links between companies facilitates 

their creation. Selznick  sums this theory up well when in his seminal 1949 work when 

he describes reciprocity (or in his words, co-optation) as “the process of absorbing new 

elements into the leadership or policy-determining structure of an organization as a 

means of averting threats to its stability or existence”. 
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Koenig et al. (1979) note that the reciprocity model predicts that interlocks between 

potential trading partners should be re-established more frequently than other interlocks 

if they are broken unexpectedly. Finding no significant difference in re-establishment 

rates, Koenig et al. (1979) fail to support this theory. Mintz and Schwartz (1981) test 

management control theory with Fortune magazine data on interlocking directorates in 

the U.S. between 1962 and 1966. Specifically, they hypothesise that firms form flexible 

alliances to pursue mutual interests. They find no evidence of industry clustering in 

interlocks and thus argue that management control theory cannot be supported by the 

empirical data. 

 

Finance Control Theory 

The finance control model of interlocking directorates is rooted in Marxist theory. This 

model suggests that financial institutions have vast power because corporations’ hunger 

for capital has destroyed their independence from those that control it, the banks. 

Proponents of this theory believe financial institutions are able to use their power to 

arrange director interlocking such that they can coerce clients to undertake activities that 

benefit the bank, even if it is against their best interest. Fitch and Oppenheimer (1970) 

forcefully present this view when they argue that a syndicate of major U.S. financial 

institutions has used their ability to ration capital flows to govern American industry. 

Koenig et al. (1979) use finance control theory to develop the hypothesis that, following 

the death of a connecting director, interlocks between banks and industrials will be re-

established and involve executives of the financial institution. Koenig et al’s (1979) find 

this is not the case, so they fail to support finance control theory. Mintz and Schwartz 

(1981) argue that the interest groups outlined in the traditional finance control theory 

literature do not characterize the interlock network of the 1960s. The pattern identified 

by Mintz and Schwartz (1981) that is most consistent with finance control theory is that 

large banks participate in the most interlocks. The finding that banks are involved in 

many interlocks should not be taken at face value as support for finance control theory 

as evidence of influence is required. It is this evidence that has been particularly hard to 

come by for proponents of finance control theory. Mintz and Schwartz (1985) re-

investigate bank interlocks and reveal that most interlocks involving financial 

companies are created not by the executives of the financial organisation but rather by 

managers of large industrial firms. Far from being controlled by their bankers, Mintz 

and Schwartz (1985) interpret this as evidence that large corporations appoint bankers to 
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their boards to gain additional influence and to make accessing loans easier, consistent 

with Burt’s (1983) argument. It is this argument that means, despite much subsequent 

research confirming the finding that banks maintain higher levels of interlocking than 

other companies (Ong et al., 2003; Nicholson et al, 2004), finance control theory is not 

more widely accepted than it is. 

 

Summary 

The extant empirical and theoretical literature on director interlocks provides more 

support for resource dependence theory than other theories. The research is far from 

perfectly consistent, so it must be concluded that while resource dependencies motivate 

some interlocks, there are other motivations (including those of the directors rather than 

companies) that are also important. There remains room for much more research into 

the motivations behind and consequences of director interlocking. This thesis makes 

progress towards this objective by seeking to determine which theories best explain 

director interlocking in Australia. It achieves this aim in two ways: first, it utilises a 

larger sample than has been used previously in Australian and international research; 

and second, it uses a combination of methodologies that together assist in distinguishing 

between the implications of each theory. 

 

Board Networks as a Small World 

Some of the research outlined above, such as Mills’ (1956) observation that members of 

the corporate elite ‘often seem to know one another, seem quite naturally to work 

together, and share many organizations in common’, suggests the board network created 

by interlocking directorships may be analysed as a ‘small world’.  The ‘small world’ 

phenomenon is the observation that the average number of links between any two 

individuals selected randomly from the population is much smaller than intuition 

suggests. The small world was first investigated by Milgram (Milgram, 1967; Travers 

and Milgram, 1969) in a now famous experiment that sought to determine the degrees 

of separation between U.S. citizens and has since entered the public consciousness as 

the ‘six degrees of separation’ phenomenon4

                                                 
4 A light hearted application of this finding is the ‘six degrees of Kevin Bacon’ game in which contestants 
are challenged to reveal how any given film actor can be connected to Kevin Bacon through their film 
roles within six steps. Kevin Bacon himself has since turned the game into a charity, sixdegrees.org 

.  
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Milgram first documented that any two Americans were, on average, only a few degrees 

of separation apart. This was surprising because the population was very large and the 

network very sparse. Compared to the 200 million people living in America at the time, 

even the most social individual knew very few others, after all, it would take more than 

500 years at 18 hours a day to talk to 200 million people for just a minute each. The 

‘small world’ observation is even more surprising because the network exhibits local 

clustering, meaning most people’s acquaintances already know one another. Milgram’s 

observations led him to note that our theoretical understanding of the structure of social 

networks is “still in its infancy” (Travers and Milgram, 1969). It was not until the work 

of Duncan Watts (Watts, 1999a, 1999b; Watts and Strogatz, 1998) that substantial 

progress was made in this regard. 

Watts (1999a, 1999b) identified four characteristics that would intuitively be expected 

to lead to a ‘big world’ where the average path length between nodes is large. First, the 

network is very large, meaning there are many nodes. Second, the network is sparse, 

meaning each node has relatively few direct ties. Third, the network is decentralized, 

meaning there are not nodes that connected to a substantial proportion of all others. 

Finally, there is local clustering; most friends are also friends of each other. The U.S. 

population exhibits all of these characteristics. Watts showed that even in the presence 

of all four of these conditions, the addition of a small number of nodes (less than one 

percent of all nodes) that cut across local clusters are enough to make the world small. 

These nodes are referred to as ‘linchpins’ and are essentially shortcuts throughout the 

network. For a discussion of how Watts formalised his model, refer to Chapter 5. 

The ‘small world’ finding has implications for the interpretation of extant findings of 

closely connected corporate elites and the centrality of banks. The small world finding 

suggests that the connectivity of the corporate elite may not require banks or corporate 

concentration, because an ‘elite’ connected by short paths may be endemic to networks 

qua networks. An understanding of the small world phenomenon facilitates the 

development of conjectures that can differentiate between the cohesive elite and bank 

control models of interlocking directorships and simple chance. For example, if the 

corporate elite world is in fact no smaller than predicted by the small world literature, 

proponents of cohesive elites theory who use the fact corporate elites are closely 

connected as prima facie supporting evidence will be challenged to present additional 

evidence. Finance control theory predicts that banks are not only the most interlocked, 

but also the most powerful. The small world construct can be used to identify the key 
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players, and determine whether they are financials or industrials. Where finance control 

theory predicts that financials hold the network together (and therefore macro 

characteristics of the network are sensitive to the fate of the banks), resource 

dependence theory predicts that interlocking patterns will change as firm needs and the 

economy change, and a key player one year may play a small role in the network the 

next year. 

 

CEO Motivations 

Other research has attempted to explain motivations for multiple directorships from 

individuals’ perspectives, particularly that of the CEO. The fact that approximately 

eight percent of all CEOs of publicly listed United States firms are reciprocally 

interlocked (the situation that occurs when CEO A serves as a director on the board of 

CEO B’s company and vice-versa) and approximately twenty percent of companies are 

involved in an ‘any director’ reciprocal director interlock forms the primary motivation 

for a study by Hallock in 1997. In this paper he investigates how reciprocal director 

interlocking and other board characteristics influence the remuneration of CEO’s of 602 

large U.S. companies in 1992.  

Hallock (1997) reports that the average number of directors on a board is 12.7 and that 

approximately forty percent of the directors in the sample are executives of one of the 

sample firms. He uses two measures of interlocking, the first is when a CEO of a firm 

sits on another board and the second is when any other executive of a firm sits on 

another board. He also reports that interlocked firms have on average twice the market 

capitalisation of non-interlocked firms. Consistent with previous literature (for example 

Jensen and Murphy, 1990), Hallock (1997) finds that the main determinant of CEO 

remuneration is the size of their company, but that director interlocking (and especially 

reciprocal CEO interlocking) has a positive influence on CEO remuneration.  

To investigate how the relationship between CEO remuneration and interlocking is 

changing over time, Hallock compares his findings to those of Bearden and Mintz 

(1985), a study that uses a sample of large U.S. firms from 1976. Relative to Hallock’s 

1992 sample, director interlocking was more prevalent in the 1976 sample (28.6 percent 

of firms versus 20 percent) though this difference may be driven by the fact that the 

earlier sample comprised only largest 252 U.S. companies, and director interlocking and 

size are positively related. Hallock (1999) concludes that the return to director 
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interlocking (of the ‘any employee’ variety) in terms of CEO remuneration was higher 

in 1976 (16.6 percent) than in 1992 (13.3 percent). To confirm that companies are 

interlocked more than would be expected by chance, he runs 999 simulations of random 

director assignments using the sample and concludes that the fraction of firms 

interlocked is approximately five times the simulated amount. In summary, he presents 

strong evidence that CEOs may be motivated to establish directorships as they have a 

strongly positive influence on remuneration. 

Geletkanycz et al. (2001) also examines the relationship between CEO external 

directorships and CEO remuneration using a sample of 460 of the largest U.S. 

companies using 1986 and 1987 data. They document a positive relationship between 

CEO external directorships and CEO compensation and show that the relationship is 

strongest when the company is more diversified.  Geletkanycz et al. (2001) suggest that 

this remuneration premium may exist because firms that are diversified are exposed to 

greater environmental uncertainty, and that the additional situational awareness that the 

CEOs obtain through directorships has value to their company. 

Geletkanycz et al. (2001) also report that reciprocal CEO interlocking is more likely to 

occur in firms where the CEO is on the board’s nominating committee, where the CEO 

earns a lower fraction of his compensation through stock options, when the board’s 

directors have larger numbers of outside directorships, when the board has fewer 

meetings per year, when the CEO has spent more years in the employ of his company, 

where the board has a good reputation and when the company has a higher Tobin’s Q. It 

is important to note that, like many previous studies (for example, D’Aveni, 1990 and 

Davis and Mizruchi, 1999) the reputation of the board was judged simply by the number 

of other directorships its directors held. They report that the interaction a CEO’s 

presence on the nominating committee and options compensation has a negative 

influence on the probability of a reciprocal CEO interlock.  

Fich and White (2005) use a sample consisting of the largest U.S. companies in 1990 to 

test the hypothesis that CEOs reciprocally sit on each other’s boards to benefit 

themselves. In support of this hypothesis they document that reciprocal interlocking of 

CEOs is more likely to occur in firms where the CEO earns a small fraction of their 

compensation through stock options, owns a small fraction of the company’s shares, and 

where the CEO is on the board’s remuneration or nominations committee. It is also 

more likely to occur when the CEO has spent a long time with the company, when the 
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directors have more outside directorships, and when the board has fewer meetings per 

year. Countering the suggestion by Geletkanycz et al. (2001) that the remuneration 

premium is compensation for the strategic benefits of CEO interlocks, Fich and White 

(2005), note that it does not appear that reciprocal CEO interlocking occurs for strategic 

reasons (for example, one of the firms is a major supplier of the other). The authors take 

these results as indirect evidence that CEOs enter into reciprocal interlocks primarily to 

benefit themselves.  

Nguyen-Dang (2005) shows that these findings are not limited to the U.S.. Using a 

sample of French publicly listed companies, Nguyen-Dang (2005) examines the impact 

of social ties and multiple directorships on the effectiveness of corporate governance. 

This research presents results that suggest that CEOs may be motivated to take on 

additional directorships in order to protect their career against their own poor 

performance. Nguyen-Dang shows that interlocked CEOs are both less likely to be fired 

following poor performance and more likely to gain other well-paid positions in the 

event that they are ousted. A limitation of the studies presented above is that they do not 

directly test whether reciprocal CEO interlocks destroy or enhance shareholder value. 

Kramarz and Thesmar (2006) provide direct evidence of the influence of CEO multiple 

directorships on firm performance. They show that, in France, CEOs who are former 

bureaucrats are more likely to accumulate multiple directorships and the more boards 

they sit on, the less profitable their primary firm is.  

 

Conclusion 

The clearest conclusion to be drawn from the discussion above is that a general theory 

of director interlocking remains elusive. The extant literature presents evidence both 

supporting and contradicting every one of the theories discussed above. It does, 

however, appear safe to conclude that director interlocks arise for a variety of 

motivations and that the weight of evidence also seems to suggest that some theories 

have more explanatory power than others. Specifically, it appears that resource 

dependence theory and finance control theory have the greatest potential to guide 

research into the future.  
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2.3.3 Consequences of Director Interlocking 

The preceding discussion about certain aspects of director interlocking reveals a keen 

interest in the topic by researchers. Still, some academics question the importance of 

director interlocks. For example, Fligstein and Brantley (1992) claim that interlocks 

“just do not predict much that is interesting”. The following section first seeks to answer 

this question, in doing so this section outlines the research that has attempted to 

document the effects that interlocking has on the companies and individuals involved. 

This section also discusses the criticisms of interlocking research.  

 

Interlocking and Company Performance 

Jensen and Meckling (1976) argue that firms are “legal fictions which serve as a nexus 

for a set of contracting relationships”. As interlocks unite firms at the highest level, 

companies may be able to use interlocking directors as an efficient quasi-contracting 

relationship. Pfeffer and Salancik (1978) argue that of the various strategies 

organizations can employ to bond themselves with another, director interlocks are the 

“most flexible and easiest to implement, two advantages that have made (their) use 

pervasive”. Schoorman, Bazerman, and Atkin (1981) make the case that interlocks can 

be used as a mechanism to bond companies to one another and improve their 

relationships. This suggests that board networks could lead to increased performance.  

There are also reasons to expect a negative relationship between interlocking and 

company performance. An April 1991 article in the U.S. magazine Business Week 

articulates the opinion of many outside observers that CEOs take on additional 

directorships primarily for their own benefit to the detriment of shareholder outcomes 

(Byrne, Symonds and Siler, 1991), Dobrzynski makes a similar point in the New York 

Times in 1996. In the Australian newspaper Courier-Mail, Galacho (2004) presents the 

view that multiple directorships are detrimental to companies and Moullakis (2004) in 

the Australian Financial Review makes a similar case. A common theme of these 

comments is that multiple directorships by CEOs are a form of perquisite consumption 

rather than a strategic contribution to their company. A substantial body of research 

suggests these concerns may be valid. Shivdasani and Yermack (1999) find that 

directors who hold more than one directorship are more likely to gain an additional 

board seat if the CEO of the firm is part of the selection process. This finding brings 

into question the independence of multiple directors, particularly when coupled with the 
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findings of Core, Holthausen, and Larcker (1999) and Fich and White (2003) that CEOs 

of companies with interlocked directors on the board extract excess remuneration. It is 

not surprising then that some of the most commonly published work on the 

consequences of board networks investigates the link between interlocking and firm 

performance. The findings have been varied, and are discussed below. 

As well as investigating links between industry concentration and director interlocking, 

Pennings (1980) and Burt (1983) examine the link between within-industry director 

interlocking and company performance. The two studies come to similar conclusions 

about this relation. Pennings (1980) finds no significant association between a firm’s 

interlocks with companies in the same industry and its profitability and Burt (1983), 

after controlling for industry concentration, finds little association between within-

industry interlocking and industry profitability. These results may be sample specific, as 

other international studies come to different conclusions. In a study of Canadian firms, 

Carrington (1981) finds results inconsistent with the previous two papers and 

documents a positive relationship among concentration, director interlocking, and 

company profitability. Also, Ong et al. (2003) documents a positive link between 

director interlocking and company performance in a sample of Singaporean firms. Silva 

et al, (2004) examine the impact of social ties, including both family ties and director 

interlocking on the performance of a sample of Chilean firms. They demonstrate that 

while family ties improved performance in 76 percent of cases, having directors with 

multiple directorships improved performance in only 26 percent of cases. These results 

may not be generalisable to developed economies because corporate governance 

mechanisms are typically very different for developing and advanced economies. In 

fact, the main reason for interlocking directorates rarely adding value to Chilean firms is 

that they increase the risk of expropriation by large shareholders, something that is 

much rarer in developed economies.  

Richardson (1987) used a sample consisting of the largest 200 companies in the post 

Second World War Canadian economy to test the relationship between profitability and 

specific kinds of director interlocks. He shows that ties between two companies that are 

accidentally broken through the resignation, retirement or death of the interlocking 

director and are subsequently replaced are strongly related to corporate profitability. In 

fact, these are the only interlocks that are significantly related to profitability. The 

implication is that when an interlock is broken accidentally and quickly re-established 

there is evidence that the interlock was seen to benefit the companies rather than arising 
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through chance. Other research has attempted to document a link between performance 

and director interlocking in general. An example of such research is Fligstein and 

Brantley (1992). Using a sample of the 100 largest industrial companies in the U.S. 

between 1969 and 1979 and information on bank interlocks taken from the U.S. House 

of Representatives, they estimate regressions and show that firms involved in director 

interlocks with banks performed significantly more poorly than their peers in terms of 

return on equity, sales, and assets and also had lower price/earnings ratios. Interesting, 

the companies that were interlocked with banks also had lower debt to equity ratios than 

other companies, suggesting that despite the connection, these companies still favoured 

equity over debt. 

A precursor to Fligstein and Brantley (1992) was Bunting (1976). Bunting reports a 

curvilinear relation between the performance of a company and the extent to which it is 

interlocked. It appears that profitability increases with increasing director interlocking 

up to a point, at which point profitability begins to decline. Mizruchi (1996), in a 

discussion of interlocking research suggests that differences in findings such as these 

may be due to the fact that the direction of the main relation between the two is positive, 

but that exceptionally low profitability may also increase interlocking. Interviews with 

bankers, such as those discussed in Richardson (1987), have confirmed that when 

companies experience financial distress, their bankers often put employees of the bank 

on their boards.  

Economic sociologists make the argument that an economic actor’s rewards are largely 

a function of their position in their social structure (Baker, 1984 and Podolny, 1993). 

There are several arguments in support of the notion that actors with central positions 

tend to gain higher rewards than peripheral actors. First, favourable network positions 

afford the actor more opportunities for communication and ability to influence the 

communications between other actors. Second, a central position reduces their 

vulnerability to others who may attempt to restrict or influence their communications 

(Hanneman and Riddle, 2005). These in turn lead to central actors having greater 

bargaining ability and influence, leading actors in less central positions to focus on and 

defer to them. A parallel argument is that central network positions are reflections of the 

status of the firm (Podolny, 1993) and high status facilitates the actor’s attempts to 

encourage others to act favourably toward them.  
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The research presented above suggests that any association between director 

interlocking and firm performance is complex and dependent upon many firm, industry, 

and macroeconomic factors. It is not surprising then that it is difficult to identify a 

relationship between the two on aggregate. One organisational activity may be affected 

by interlocking directorships is mergers and acquisitions. Acquisitions are an interesting 

and important area to explore the impact of interlocking directorships for several 

reasons. First, acquisitions are significant strategic decisions that are often no better than 

break-even propositions for the shareholders of the acquiring firm (Hitt et al., 2001; 

Morcke et al., 1990) and often have major accretive or dilutive impacts on shareholder 

wealth. Second, boards are ultimately responsible for acquisitions and play an important 

role in the process. This thesis investigates the role that board networks play on M&A 

bid characteristics and success. 

 

Mergers and Acquisitions 

D’Aveni and Kesner (1993) seek to explain why, when faced with a tender offer, some 

firms resist and others cooperate. Using a sample of 106 tender offers in the U.S. 

between 1984 and 1986 they investigate whether friendly relations between the two 

companies and/or shared directorships held by executives of the two firms reduce the 

probability that the target firm will resist the takeover offer. Other variables they 

consider are the target firm’s managerial power and the relative prestige of the 

management of the two companies. They measure prestige as a function of the number 

of managers who are listed in either the Social Register or the Forbes 400 Network, 

have held high political office, are officers or directors of financial institutions, are 

directors of non-profits, are officers or trustees of trade associations, and are directors of 

non-financial institutions. D’Aveni and Kesner (1993) find that target firms are more 

likely to cooperate under two conditions. First, cooperation is more likely if the target 

executives have less prestigious directorships than the executives of the bidding firm. 

The second factor that reduces the chance of resistance is whether the two companies 

share multiple ties to a common prestigious third party company. On the contrary, 

resistance is more likely when the target executives have relatively more prestigious 

directorships and when neither firm is well connected.  

Cotter et al. (1997) study the value that independent directors bring to target firms 

during takeovers. Amongst the factors that they consider is director interlocking. 

Specifically, they examine whether the existence of a director of the bidding firm on the 
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board of the target firm influences the value that accrues to the parties involved. They 

justify the inclusion of this variable using the fact that interlocking directorships may 

reduce information asymmetry, thus discouraging other companies from entering into a 

bidding war for the target. Another reason that Cotter et al. (1997) are interested in this 

type of director interlocking is that they give rise to a clear potential for conflicts of 

interest.  

Using a sample of 169 tender offers in the U.S. between 1989 and 1992 they show that 

interlocking directorships between bidder and target firms tend to be a result of the 

bidder firm having developed a substantial toehold stockholding before the takeover 

attempt. The mean stockholding before the announcement is on average 56.6 percent in 

the case of interlocked firms, and only 4.5 percent in other cases. The presence of large 

toeholds and director interlocking are highly correlated and when both are included in 

the model neither is economically or statistically significant, nor do they substantially 

change the coefficients or significance of the other variables. Core et al. (1997) report 

similar results when either toeholds or director interlocking are included alone in the 

model, in all cases the most important driver of target shareholder returns is the 

independence of the board.  

Cotter et al. (1997) also investigate which firm characteristics influence the probability 

that a target firm will resist the takeover. They find that despite interlocked targets being 

offered a lower premium on average, they are also less likely to resist the offer. Also, 

whilst target firms with independent boards receive higher premiums on average, they 

are no more or less likely to resist the takeover than non-independent boards. In 

addition, interlocking directorships significantly reduce the probability of the presence 

of multiple bidders. In summary, the authors document that even though director 

interlocking does not affect target firm shareholder gains, it does greatly influence the 

dynamics of the takeover process.  

Haunschild (1993) investigates the impact that director interlocking has on corporate 

acquisition behaviour, but approaches the question from a different angle. She 

investigates whether a company’s exposure to takeover activity through interlocking 

directorates influences the probability that it will engage in similar activities. This study 

is an extension of the previous literature on interorganisational imitation, and relies on 

the fact that director interlocking may provide the social mechanism through which this 

particular kind of innovation diffusion may occur. In addition, her paper seeks to 
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address Ravenscraft’s (1987) comment that “… our understanding of the basic 

determinants of merger motives reflects a large degree of ignorance or at least 

disagreement.” 

Using a sample of 327 firms between 1981 and 1990, Haunschild tests a range of 

hypotheses to investigate whether director interlocking influences acquisition activity. 

She also tests other explanations for the apparent relationship between interlocking and 

acquisition activity, such as whether the firms face similar economic conditions, year 

fixed effects, and the possession of private information by managers of the firms. 

Controlling for other factors that have been shown to influence corporate acquisitions, 

Haunschild presents results consistent with the hypothesis that director interlocking 

facilitates interorganisational imitation. 

Building on her 1993 results, Haunschild (1994) examines the relation between director 

interlocking and acquisition premiums. Unlike Core et al. (1997), Haunschild does not 

primarily consider interlocks between the target and bidder firms but rather considers all 

interlocking that involves the bidder firm. In this research, Haunschild hypothesizes that 

managers of bidder firms will seek information from their interorganisational networks 

about how much to pay for the target company, and that the impact of the opinions of 

these networked firms will be greater when there is greater uncertainty about the value 

of the target.  

Using a sample consisting of 453 acquisitions that occurred in the U.S. between 1986 

and 1993, Haunschild presents evidence in favour of both of her hypotheses. Premiums 

paid by acquiring firms are significantly related both to premiums paid in the past by 

companies that they are interlocked with and to the premiums paid by clients of 

professional firms that they are associated with. In addition, in times of uncertainty the 

relationship between the premiums paid and those paid in the past by companies they 

are interlocked with is greatest. 

Other research examining the impact on director interlocking and merger and 

acquisition activity includes Davis (1991). Using a sample of consisting of all of the 

publicly traded Fortune 500 firms from July 1984 to August 1989, Davis investigates 

the factors that influence the adoption of poison pills (a kind of defence against 

takeovers which dramatically increases the cost of acquisition to a bidder). Davis 

reports that the probability of a firm adopting a poison pill is increased when that firm is 
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connected through interlocking directorships to other firms that have previously adopted 

one and when it is highly interlocked. Davis is also able to show that the time it took for 

s company to adopt poison pills was negatively related to their level of interlocking and 

being interlocked with previous adopters.  

 

Interlocks and the Quality of Board Advice to Management 

In a study that challenges the traditional assumption that board independence 

contributes to the effective management of companies, Westphal (1999) presents 

evidence that reveals that close social connections between the board and management 

can actually lead to increasing company performance by “encouraging the provision of 

advice and counsel in the strategy-making process”. Using data from surveys with 243 

CEOs and 564 outside directors as well as data on board structure, CEO remuneration 

and company performance, Westphal shows that, at least in certain circumstances, the 

level of advice and counsel provided to management by outside directors is shown to 

increase in the presence of social ties between them. Highlighting the potential benefits 

of interlocking directorships, Westphal shows that the quality of advice is highest when 

the outside directors are affiliated with a strategically related company through 

interlocks.   

 

Conclusion 

The fact that interlocking directorships appear to contribute to a range of different 

outcomes suggests that no single measure of the networks created by interlocking 

directorships sufficiently captures the full complexity of the phenomenon. Social 

network theory provides some support to this notion. Social network analysts believe 

that the benefits that accrue to an actor in a network arise not only from the 

characteristics of the ties that they are involved in, but also their overall location and 

structural position. This is belief is directly applicable to director interlocks because 

centrally embedded firms enjoy superior access to other firms, information, and 

resources (Pfeffer, 1991). It is not surprising then that the research outlined above, 

which in most cases takes a relatively simplistic approach to network analysis, has come 

to few agreements as to the factors that drive interlocks nor to the benefit that they 

accrue to those involved. 
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Drawing conclusions about the consequences of director interlocking from the literature 

is made more difficult by the cross sectional nature of many of the extant studies. In 

some of this research, such as Davis’ (1991) research linking interlocking with the 

adoption of poison pills, the causality assumed by the researcher seems intuitive, and 

the reverse causality implausible. There are however, a large number of studies in which 

the proposed direction of causality is not the only reasonable one. This problem is 

especially common in the literature exploring links between profitability and director 

interlocking since it is not clear whether good (or bad) performance is a cause or effect 

of interlocking. To overcome the issue of correlation versus causality, this thesis utilises 

two-stage least squares regressions. 

Notwithstanding the caveats outlined above, it is safe to conclude that there is a general 

consensus on the following points. CEOs have motivations to maintain particular types 

of interlocks in order to increase their pay and job security (Fitch and White, 2005; 

Hallock, 1997; Kramarz and Thesmar, 2006; Geletkanycz et al., 2001), director 

interlocking influences mergers and acquisitions in several ways (D’Aveni and Kesner, 

1993; Core et al., 1997; Haunschild, 1993 and 1994) and companies within a board 

network are more likely to adopt the practices of other firms within the network than 

other firms (Davis, 1991; Haunschild, 1993) 

 

2.3.4 Australian and New Zealand Studies 

Australian and New Zealand research into the effects of director interlocking is 

relatively scarce. The pioneering studies are those of Wheelwright (1957, 1967) and 

Rolfe. In Rolfe’s (1967) study of fifty top companies, banks and insurance companies 

were found to have the biggest spread of directors, and chairmen were their key links. 

Higley et al., (1979) studied 79 of the largest companies and found all but 19 of these 

companies were interlocked and the density of their interlocks paralleled the pattern of 

dominance in business lobby groups. O’Brien (1976) suggests that control of power in 

New Zealand is through a network of interlocking directorates, professional activities 

and executive positions which add up to a formidable pool of knowledge, contact and 

power. 

Murray (2000) examines the ownership and director interlocking characteristics of the 

thirty largest companies in Australia and New Zealand in 1998. The Australian sample 

firms are taken from the 1998 Business Review Weekly’s ‘Australia’s Top 50 
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Companies’ and uses revenue as the measure of size. The New Zealand sample was 

taken from an article in Management titled ‘Top 200 NZ Companies’. The results 

obtained from the data were supplemented with information gathered through 

interviews with Australian and New Zealand executives and directors. Murray presents 

an argument that in the case of Australasian firms it is misleading to assume that finance 

control theory does not apply just because it is not common for bank executives to serve 

on the boards of industrial companies. She suggests that it is the Australasian tradition 

not to put bank executives on client’s boards but for management to make decisions and 

be answerable to an interlocked board, which is in turn answerable to the firm’s major 

shareholders, which often includes a bank.  

Nicholson, Alexander, and Kiel (2004) examine the similarities and differences in 

director interlocking between 250 of the largest Australian and American companies. 

They report that 92 percent of the U.S. sample firms and 79 percent of Australian firms 

were connected with the wider network. They also report that the average board size in 

the U.S. is thirteen, compared to eight in Australia.  Despite the differences that 

Nicholson et al report between the U.S. and Australian markets, the average number of 

directorships held per director is remarkably similar (1.3 in the U.S. and 1.4 in 

Australia). Together, these observations imply that the key reason that U.S. boards are 

more interlocked is that they are bigger. In addition, they show that in both markets the 

extent to which a firm is interlocked appears to be directly related to environmental 

uncertainty, organisational complexity, ownership dispersion and company 

interdependence.  

Comparing Nicholson et al’s (2004) results to previous studies provides an interesting 

perspective of the U.S. market. They show that the average board size of large U.S. 

companies in 1996 is 13, Baysinger and Butler (1985, discussed above) find that during 

the period 1970 to 1980 the average board size for large publicly traded U.S. firms was 

between 13 and 14, and Dooley’s (1969) results can be reverse engineered to show that 

in 1935 this figure was 14. Nicholson et al also reveal that the average U.S. director in 

1996 sat on 1.3 boards, whilst Dooley (1969) reveals that this figure was also 1.3 in 

1935 and 1965. It can be concluded from the combination of these studies that at least 

some characteristics of U.S. boards have remained surprisingly constant over the last six 

decades, providing some comfort that the early interlocking studies may still be 

relevant. 
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Australian commentators have also pointed to the centrality of banks as evidence of 

cohesive elite. Higley et al. (1979) studied 79 large Australian companies and found 

that sixty of these were interlocked. As evidence of this pattern reflecting cohesive 

corporate elite, they argue that the pattern of interlocking is consistent with the pattern 

of dominance of business lobby groups. Murray (2001) investigates the largest thirty 

Australian companies in 1992 and 1998 and uses interview and director and ownership 

data to investigate whether Australia has a cohesive capital class and whether financial 

institution represent centers of power. She argues that there are two levels of power in 

the Australian context. The first is political power, held by large corporations. The 

evidence put forward for this is the observation of clusters of interlocks among large 

companies. The second is economic power, held by the banks over other companies. 

She argues that key directors such as John Ralph5

 

 are “crucial to leadership and 

direction” of finance capital which “is a dominant part (of the circuit of production) that 

controls and organizes productive capital”. 

Conclusions from Australian and New Zealand Studies 

The overarching conclusion to be drawn from the Australian and New Zealand 

contribution to the interlocking literature is that, although there are major differences 

between the two markets (particularly in terms of chairman independence and average 

number of directors per board) they are far outweighed by their similarities. None of the 

studies discussed above convincingly show that there are any major differences in the 

consequences, motivations or patterns of director interlocking between Australia, New 

Zealand and the U.S..  

 

2.4 Criticisms of Interlocking Research 

Mizruchi (1996) categorises criticisms of director interlocking research into two 

streams. One stream challenges the idea that quantitative measures can be used to 

predict corporate behaviour. This stream suggests that quantitative measures fail to 

explain the broad board and inter-firm dynamics, let alone capture their complexities 

and intricacies. The other stream accepts the use of quantitative measures for explaining 

corporate behaviour, but argues that measures of director interlocking cannot achieve 

this.  

                                                 
5 Who, in 1998 sat on the boards of BHP, Fosters, Pioneer, Telstra, Pacific Dunlop and Commonwealth 
Bank as well as being a former BCA President (Murray, 2001) 
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Hirsch (1982) is an early example of research that criticises the application of 

quantitative techniques, suggesting that quantitative measures of director interlocking 

cannot be successfully used to predict corporate behaviour. Hirsch interviewed a sample 

of company directors and directly asked them about the role of director interlocks and 

bankers on the boards of industrial firms. The responses he received were virtually 

unanimous. Almost all directors stated that they personally have very little power, that 

director interlocking has very limited significance, and that bankers yield no more 

influence than any other outside directors. Even trivial business transactions with 

interlock partners were avoided because of fear of the Securities and Exchange 

Commission. It is doubtful whether self-reported assessments of influence are as 

reliable as Hirsch (1992) claims. Mizruchi (1996) provides anecdotal evidence 

suggesting that board members are likely to understate their own power. He brings 

attention to the fact that during hearings at the Pujo Committee, J.P. Morgan strongly 

denied that he held a disproportionate level of power in the corporate world. Mizruchi et 

al. (1993) also casts some doubt upon Hirsch’s (1982) claim that director interlocks are 

insignificant. While Hirsch’s respondents stated that bankers did not have 

disproportionate power, Mizruchi et al. (1993) show that in almost half of the occasions 

that a banker sat on an industrial firm’s board there was a business transaction between 

the two organisations.  

Pettigrew (1992) presents an argument similar to Hirsch (1982). Pettigrew is critical of 

all quantitative analysis, claiming that quantitative variables fail to capture the 

complexity of human behaviour. While it is reasonable to believe that the human 

narratives that such researchers call for may be able to help contextualise the results 

found in quantitative analysis, it is difficult to accept the notion that quantitative 

analysis of social phenomena has no value. It is true that there are many motivations for 

interlocks and no single measure or study can explain all of their effects. Despite this, 

all of the papers discussed in this literature review have contributed to our collective 

understanding of firm behaviour in some way, and the vast majority of them have been 

quantitative. Furthermore, data and statistical techniques are continually improving and 

we are increasing able to identify causality were previously only a relation could be.  

The second stream of criticism, that quantitative methods are valid but measures of 

director interlocking are useless, has been put forward by Fligstein and Brantley (1992). 

Using a sample of 100 large U.S. industrial companies between 1969 and 1979, they 

show that director interlocking with banks is negatively associated with profitability and 
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is not related to other characteristics such as mergers and product strategies. They 

conclude that director interlocking does not predict anything interesting about company 

behaviour. This conclusion, based on null findings of a single study, has found very 

little support from other researchers and is contradicted by many studies that reveal 

interesting relationships between interlocking and company behaviour, such as 

similarities, learning, and imitation between interlocked companies (see for example 

Davis, 1991; D’Aveni and Kesner, 1993; Haunschild, 1994 and 1994). The fact that 

interlocks are not related to every organisational activity is hardly reason to not learn 

more about them. Fligstein and Brantley’s (1992) comment that director interlocking 

should only be investigated where relevance can be theoretically justified is 

uncontroversial, and hypotheses in contemporary studies of interlocking generally do 

have theoretical grounding. 

 

2.5 Summary and Research Questions 

This chapter has summarised the major research into interlocking directorates. The field 

is still in its infancy, and while some of the results of early studies have since been 

supported, even more have been rebuffed. Further, many theories have been developed 

to explain the observed characteristics of director interlocks and evidence on their 

veracity is still debated. There is still much to learn about director interlocking. Though 

statistical techniques are continually improving and researchers are bringing fresh 

perspectives, there remain many questions to be resolved. Some of the gaps in the 

literature that will be addressed in this thesis are discussed below. 

One major limitation of the interlocking literature is that the bulk of the extant research 

has been conducted using samples of large U.S. firms. Ong et al. (2003) uses a 

Singaporean sample and the findings of this paper exemplify the additional insight that 

can be gathered through the use of international data. In the current thesis a large 

Australian sample is used that includes both small and large companies. It is the largest 

sample of Australian companies used in the literature, and the first study to utilise small 

companies. This sample is valuable for Australian researchers, policy setters, and 

practitioners, but also to their international counterparts because it will be used to assess 

the generalisability of existing findings. The use of small firms is vital because small 

firms have different financial constraints, resource requirements and corporate 

governance mechanisms in place. It is also important because the nature of the board 
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network means that two large companies may be indirectly tied because they each share 

a director with a third small company.  

Research questions that are addressed include: do the findings of Dooley (1969) hold in 

Australia among both small and large firms?; does director interlocking affect the 

governance mechanisms in place, executive remuneration, and company performance?; 

and do the characteristics of interlocks change over time? Given the dynamic nature of 

the Australian market over the sample years (2000-2007), this thesis will make an 

important contribution to our understanding about how board networks adapt to changes 

in the market. 

A second clear gap in the literature is a lack of a understanding about the relative merits 

of various theories of interlocking and board networks. An as yet underexplored tool 

that promises to provide substantive insight into them is social network analysis. The 

various perspectives of interlocking, such as bank control, elite cohesion, and resource 

dependence make contrasting predictions about the balance of power in board networks. 

Sociologists have for some time now applied graph theory to measure power (see 

Berkowitz, 1982, for a review of the history of structural analysis in sociology). It has 

also been used is applications as wide as the identification of linchpin terrorists by the 

U.S. National Security Agency (Cauley, 2005), to the examination of schoolyard 

bullying (Veenstra et al., 2007). This thesis applies the latest social network analysis 

tools to the corporate board and director network to identify the most central directors 

and companies. As well as providing insight into the various theories and perspectives 

of macro-level board networks, this analysis will identify the firms that are most likely 

to yield results in future studies of the effects of director interlocking. 

The extant literature provides mixed evidence about the association between 

interlocking, board networks, and company performance. This is unsurprising because 

as with any other board characteristic, if companies efficiently move toward optimal 

structures, any aggregate relation will be difficult to find.  This thesis will fill this gap in 

the literature in two ways. First, it will investigate the relationship between board 

networks, corporate governance and company performance using more sophisticated 

board network measures and controlling for other board and company characteristics 

that may affect the relations. Second, it will focus on a particular organisational activity 

that board networks are likely to affect, mergers and acquisitions. These are important 

decisions subject to high degrees of uncertainty with major consequences for the 
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companies involved and thus are a rich environment to investigate the influence of 

board networks on company outcomes.   

Throughout the years 2000-07 markets internationally experienced massive changes, 

particularly relating to corporate governance and the composition of markets. These 

changes and the interlocking theories introduced above are used to make predictions 

regarding changes in director interlocking; such longitudinal studies rare in the 

literature. Of particular interest is how the implementation of the 2003 ASX Corporate 

Governance Council’s ‘Principles of Good Corporate Governance and Best Practice 

Recommendations’ has affected the relationships between firm characteristics and board 

networks, a question of international interest given similar recommendations and 

requirements have been implemented in many other countries6

The thesis will investigate whether board networks are indicative of active decision 

making by applying recent developments of graph theory to determine whether board 

networks are arranged differently to what would be expected if they were random 

phenomenon. 

.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
6 For example; the UK’s Combined Code, the EU’s 8th Directive, and the U.S.’s Sarbanes- Oxley Act. 
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Chapter 3 - Information is Power: Quantifying Board Networks 
 

3.1 Introduction 

Using many of the methods introduced in Granovetter and McGuire’s (1998) work, this 

thesis applies social network analysis to examine board networks among ASX listed 

companies. It tests several hypotheses relating to the ASX board network, in which the 

nodes are individual ASX companies and the ties that link them are directors with 

multiple board appointments.  

Economic sociology argues that an economic actor’s rewards are largely a function of 

his or her position in their social structure (White, 1981; Burt, 1983; Baker, 1984; 

Podolny, 1993). Specifically, actors with central positions gain higher rewards than 

peripheral actors. Centrality is a crucial concept among sociologists who study 

structures of social relations. It has been employed in studies of leadership, power in 

small groups, and influence in interorganisational networks (Galaskiewicz, 1979). This 

chapter provides a discussion of graph theory, which is the foundation of social network 

analysis, to allow a reader with limited prior engagement in the area to understand the 

social network analysis used in the remainder of the thesis. In the next section some of 

the basic terminology of social network analysis and graph theory is defined before the 

concepts of centrality and power is explored in more depth. The interested reader is 

referred to Wasserman and Faust (1994), a seminal text on the topic. 

 

3.2 The Several Dimensions of Centrality and Power  

If sociology has taught us one thing, it is that power is a fundamental property of social 

networks, a property closely related to the concept of centrality (Wasserman and Faust, 

1994; Scott, 1998). Graph theorists and sociologists have developed many ways to 

describe centrality and power. This chapter introduces some of the main tools that social 

network analysts have developed to investigate these concepts; these tools will be used 

throughout this thesis. 

One of the key insights provided by social network analysis \is that power is inherently 

relational. Power cannot exist in a vacuum; power exists because one can dominate 

another.  If power is related to network patterns, it follows that not all networks have the 

same amount of power. There is relatively little power to be exerted in very sparse 

networks, where few actors are connected, compared to denser ones where there are 
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many connections. Further, the amount of power in a network and its distribution within 

the network may be related, but they are certainly not the same thing. For example, one 

network may have a small clique of highly powerful actors with a large periphery of 

less powerful actors and another may have a more egalitarian power balance. While the 

quantum of power in each of these networks may be equivalent, it is distributed quite 

differently. Throughout this thesis the same network is being investigated, namely the 

ASX board network. Therefore, it is the distribution of centrality and power within the 

ASX, as opposed to the quantum of power in the ASX compared to other networks that 

is of interest. In other words, this thesis focuses on how powerful certain companies are 

relative to others. 

Social network analysts often use the terms ‘constraints’ and ‘opportunities’ when 

describing an actor’s position in a network. Actors who are able to use many network 

paths to communicate with others in the network are said to have more opportunities, 

actors who rely on a few others to communicate more broadly face many constraints. If 

most of the directors on a board serve on other boards, and the directors of those boards 

also serve on many other boards and so on, then that board is likely to have many 

‘opportunities’. If however, a board only shares one director with a company they are 

more constrained. This is because even if they had many indirect communication 

channels, one board is an intermediary for them all.  

Actors who have more opportunities and fewer constraints are considered to have 

favourable network positions. These favoured actors are then expected to achieve better 

outcomes in exchange, enjoy greater influence, and be deferred to by those in less 

favourable positions. Throughout the literature, the terms ‘constraints’ and 

‘opportunities’ sometimes have different but related meanings, depending on the 

context. For example, a researcher interested in traffic flow might consider routes as 

opportunities and bottlenecks as constraints. The tools presented in this chapter are 

based on a definition of constraints and opportunities consistent with that presented 

above and have been used in the social network analysis literature to identify several 

aspects of centrality and power in social networks. They have also received empirical 

support.  

To assist in the discussion that follows, the classic “star” network type is presented in 

Figure 3-1. One could predict with a high degree of confidence that ‘A’ in Figure 3-1 is 

assumed to have a highly favourable network position. To explore how network 
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position can provide opportunities and constraints, the advantages of ‘A’s position are 

discussed below. In doing so, three key social network concepts are introduced; namely, 

degree, betweenness, and closeness 

Figure 3-1: A “Star” Network 

 
 

 

 

3.2.1 Degree 

If ‘A’ in Figure 3-1 wishes to communicate or trade with other actors in the network, it 

would be advantaged compared to others because it has more alternatives than the 

others. If ‘A’ were to approach ‘F’ and was refused, ‘A’ could simply turn to ‘G’ or ‘C’ 

etc. In contrast, if ‘F’ approached ‘A’ and was refused, it would not be able to approach 

any others. This is the reasoning behind the concept of degree, that the more ties one 

has, the more power they (potentially) have. Actors with more ties enjoy greater choice 

and this autonomy makes them less dependent on others, and thus more powerful. In the 

star network, ‘A’ has degree six, all other actors have degree one. 

More generally, actors with more ties to others may have advantaged positions in the 

network because they have alternative ways to satisfy needs, are less dependent on 

others, and may have access to more of the resources of the overall network. So, degree 

is a very simple measure of an actor's centrality and power potential that is often quite 
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effective. Degree is widely used in the interlocking literature (e.g., Rulke and 

Galaskiewicz, 2000; Peng, Au and Wang, 2001; Elouaer, 2007). 

In undirected graphs, actors differ only in the number of connections they have. In 

directed graphs, it can be important to distinguish between in-degree and out-degree. 

Receiving many ties indicates that others seek to connect to them, and thus actors with 

high in-degree can be considered prominent, or to have high prestige. On the other 

hand, actors with high out-degree are able to exchange with many others, or make their 

views widely known and may therefore be more influential, or powerful (Hanneman 

and Riddle, 2005).  

Freeman’s Approach: Freeman (1979) developed the first measure of degree centrality. 

It is a simple and intuitive measure, and the measure most researchers have used (even 

if they did not realise it!). Freeman’s approach is appropriate when it is presumed actors 

who have more connections are more likely to be powerful because they can directly 

affect many others. 

Degree centrality is defined as the number of nodes that a given node i is connected to, 

that is, the degree of i. 

( )i ijj V
d a

∈
=∑                                                                                                    (3-1) 

 

Where the aij’s are the coefficients of the adjacency matrix of the graph. A normalised 

degree centrality measure in a simple graph is defined by: 

( , ) 1
ijj V

i norm

a
d

n
∈=
−

∑
                                                                                                       (3-2) 

 
In the board context, a company with four directors, all of whom sit on a unique board, 

would have a degree centrality of four. If those four directors all sat on another board, 

but it was the same board, the company would have a degree centrality of one. If a 

company has four directors, and only one has multiple directorships, but this individual 

sits on four other boards the company would have a degree centrality of four. To 

illustrate this concept, three hypothetical companies are presented in Figure 3-2. Each 

circle represents a corporate board and each line is a director common to the boards that 
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the line connects. Company X has degree centrality 4, company Y has degree centrality 

1, and company Z has degree centrality 4. 

 

Figure 3-2: Degree Centrality 

 

 

3.2.2 Closeness 

Degree centrality measures can be criticized because they only take into account the 

immediate ties of an actor, rather than indirect ties to all others. Social network analysts 

would argue that another reason ‘A’ is more powerful than the others is that they are 

closer to more actors than any other actor. They argue that power can be exerted by 

direct bargaining and exchange (the type of power indicated by degree), but also by 

being at the centre of attention and therefore having one’s opinions heard by more 

actors than others. It follows from this reasoning that actors who are able to reach others 

more easily have favoured positions. This structural advantage can be translated into 

power. In Figure 3-1 ‘A’ is at a geodesic distance of one from all others; whereas all the 

others are at a geodesic distance of two from each other. 

An example where closeness and degree will differ is where an actor is tied to a large 

number of others, but those others are rather disconnected from the network as a whole. 

In a case like this, the actor could be quite central, but only in a local neighbourhood. Its 

degree centrality would be high, but its closeness centrality would be low. There are 

numerous ways to define what it means to be "close" to others, so there are numerous 

slightly different closeness centrality measures. 

Company 3 Company X 

Company 4 

  Company 2 

Director A 

Director B Director D 

Director C Company Y 

Company 2 

 Directors A,B,C,D Company Z 

Company 4 

 Company 2 

  Company 5 
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Director A Director A 
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Path distances:  The path distance approach to centrality captures the distance between 

each node and all others. The most popular method of measuring distance is mean 

geodesics. Recall that geodesics are the shortest path connecting a pair of nodes. The 

closeness of a node is the reciprocal of the average of all the shortest paths between that 

node and all others. The average shortest path length of node v, to all other nodes is 

calculated as: 
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Where n ≥ 2 is the size of the network's 'connectivity component' V reachable from v. 

The closeness of a node is then simply the reciprocal of this value. Figure 3-3 shows 

some of the many paths that could connect the two black nodes, the path represented by 

the dashed line is the shortest path, or geodesic. 

Eigenvectors: The previous closeness centrality measure, based on the sum of the 

geodesic distances from each actor to all others, can be somewhat misleading in large 

complex networks. To illustrate, consider a hypothetical pair of companies, X and Y. X 

is very close to a small and fairly closed subgroup of a large network, and subsequently 

is rather far from the majority of the network. In contrast, Y is not especially close to 

any subgroups, but also is not particularly far from most actors in the network. 

Depending on other properties of the graph, it is probably that X and Y will have similar 

closeness measures. Intuition suggests, however, that Y is really more "central" than X 

because it can quite efficiently reach more of the network. 
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Figure 3-3: Representation of a Geodesic Path 

 

 

The eigenvector approach to closeness centrality uses factor analysis to find the most 

central actors with respect to the overall structure of the network, rather. The nuanced 

details of factor analysis are not necessary at this point, but in general terms it identifies 

various dimensions of the distances among actors. Each actor has a location with respect 

to each of these dimensions, called an "eigenvalue". Together, the eigenvectors of each 

dimension are the "eigenvector" of the node. In network analysis the first dimension 

typically captures the ‘global’ aspects of distances among actors, the second and 

subsequent dimensions identify local sub-structures. This is the measure of closeness 

that is used throughout this thesis. One way to conceptualise eigenvector centrality 

follows and while it uses real place names, the scenario outlined is purely hypothetical 

and has not been investigated.  

In the ‘global’ corporate network, assuming country level clustering, one might imagine 

that of all the world’s nations, the U.S. is the most powerful. All other nations would 

then have some amount of power relative to each other. When estimating eigenvector 

centrality globally, U.S. firms would then be located nearest to the most powerful 

‘county level’ eigenvector. If there is geographic clustering, each State (or department, 
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region etc) within each country might have different levels of power. In the U.S., for 

example, New York might be the most powerful state, so firms based in New York are 

located nearest to this eigenvector (with an equivalent calculation occurring within each 

country. In Australia, for example, NSW might be expected to be the most powerful 

state). Finally, within each state there may be other sub-clusters. Within each cluster 

some firms will be more central than others. The most powerful company in the most 

powerful state in the most powerful country would have the highest eigenvector 

centrality. 

 

3.2.3 Betweenness 

A third reason that ‘A’ in Figure 3-1 has an advantaged network position is that it lies 

between each other pairs of actors, and no actor lies between A and the others. If ‘A’ 

desired to contact ‘E’ or ‘C’, it may do so directly. If however, ‘E’ or ‘C’ wanted to 

contact the other (or, for that matter, any other actor), they would have to do so by way 

of ‘A’.  This gives ‘A’ the capacity to influence contacts among other actors and to 

isolate others or prevent contacts.  Davis, Woo and Baker (2003) present the idea that 

nodes with high betweenness centrality are “linchpins” that bring and hold a large 

sparse network together. This idea has further been supported by Stablein, Cleland, 

Mackie and Reid (2004).  Freeman created measures of the betweenness centrality of 

individual actors for binary graphs.  Freeman’s measure and another betweenness 

centrality measure are presented below. 

Freeman’s Betweenness: In binary graphs, an actor will have high betweenness 

centrality if they lie on the geodesic paths between many pairs of actors in the network. 

It is calculated by locating the geodesic paths between all pairs of actors and counting 

how frequently the actor falls into one of these geodesics. The logic behind this measure 

is that actors who are "between" other actors are relied upon to conduct exchanges and 

will be able to translate this dependence into power. Figure 3-4 is a graphical 

representation of the betweenness concept. Imagine that Figure 3-4 is a board network 

with circles representing boards and lines representing shared directors. Then the darker 

a circle is the higher its betweenness is in the network. The board represented by a black 

diamond has the highest betweenness centrality. Note that those circles that are 

connected to relatively many others which are in turn connected to many others have the 

highest betweenness. 
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Figure 3-4: Representation of Betweenness Centrality 

 

3.2.4 Correlation between the variables 

Since all of the measures discussed above have been argued to capture different 

dimensions of the concept of centrality it is appropriate to determine the extent to which 

they are correlated. Excessively high correlation could indicate the measures are 

capturing the same thing and pose econometric issues. Table 3-1 presents the correlation 

of the three key centrality measures used in this thesis using the complete sample of 

1,688 ASX listed firms in 2006. Size is also included, since it is correlated with so many 

firm characteristics. It reveals that while there is a substantial correlation between the 

variables, particularly between degree and betweenness, it is far from 100 percent. 

 

Table 3-1: Correlation Between Centrality measures 

The correlation between degree centrality, betweenness centrality, closeness centrality, and 
market capitalisation. Sample consists of 1,688 ASX listed firms in 2006. Market capitalisation 
is estimated using closing prices on the trading day nearest to June 30. 
  Degree Betweenness Closeness Ln(Assets) 
Degree 1.0000 

  
 

Betweenness 0.7832 1.0000 
 

 
Closeness 0.6880 0.4332 1.0000  
Ln(Assets) 0.4793 0.3784 0.4782 1.0000 
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3.3 Network Level Descriptions 

3.3.1 Clustering Coefficient  

A social network analysis statistic that has long received attention in both theoretical 

and empirical small world research is the clustering coefficient. The clustering 

coefficient assesses the degree to which nodes tend to cluster together. It takes values 

from a minimum of zero, indicating no clustering, to a maximum of one. Many real-

world networks, especially social networks, contain tightly knit groups characterised by 

a relatively high density of ties (Holland and Leinhardt, 1976; Watts and Strogatz, 

1998). If the extent of this clustering is greater than the average probability of a tie 

randomly established between two nodes, there is evidence that actors in the network 

are actively establishing ties (Holland and Leinhardt, 1971; Watts and Strogatz, 1998). 

To assess the overall level of clustering in a network, the global clustering coefficient is 

used. Its calculation is based on triplets of nodes. A triplet is three nodes that are 

connected by either two (open triplet) or three (closed triplet) ties. A ‘triangle’ consists 

of three closed triplets. The global clustering coefficient is calculated as the ratio of 3 

times the number of triangles over the total number of triplets (both open and closed).  

 

3.3.2 Mean Geodesic 

Mean Geodesic is a measure of the average distance of each company to all others. The 

average shortest path length of company v, to all other companies is calculated as: 
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Where n ≥ 2 is the size of the network's 'connectivity component' V reachable from v 

and dG is the path distance. 

Figure 3-5 provides a visual description of two networks and the calculation of the mean 

geodesic of each. Each circle represents a company, each line a shared director between 

the companies it connects. The matrices below show the shortest path between each pair 

of networks, these are inputs to the equation. 
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3.4 A Limitation of Social Network Analysis 

Social network analysis has the potential to provide valuable insights into the nature of 

board networks. Indeed, many studies using rudimentary analysis have already reported 

interesting results. Many of the measures, however, lack something that financial 

economists value; intuitive economic significance. If for, example, one were to regress 

eigenvector centrality against performance and find a significant coefficient of 0.25 it 

would be difficult to give an economic interpretation of the coefficient. This is because 

most centrality measures are calculated in quite complex ways, and it is difficult to 

visualize what a 0.25 increase in eigenvector centrality looks like. 

Despite this limitation I believe that investigating board networks using the measures 

presented above has the potential to yield interesting findings because it is possible to 

identify the firms with the highest and lowest, increasing or decreasing centrality. To 

the extent that centrality is related to firm outcomes, these measures may be a useful 

predictive tool. In defense of these apparently esoteric techniques they have been used 

in very pragmatic tasks such as the identification of linchpin terrorists by the U.S. 

National Security Agency (Cauley, 2005) and the examination of schoolyard bullying 

(Veenstra et al., 2007). 

 

3.5 Summary  

Centrality is a concept that encapsulates an actor’s positional advantage. Social network 

analysts often consider the three basic sources of positional advantage to be high degree, 

high closeness, and high betweenness (Bonacich, 1987; Eleneaour, 2006). In simple 

structures (such as the “star” network presented in Figure 3-1), these measures tend to 

be highly correlated. In more complex and larger networks, such as board networks, 

there can be considerable variation in the measures, so that an actor may be advantaged 

in some ways, and disadvantaged in others. This chapter introduced three popular 

approaches to identifying centrality and power of actors in networks. This chapter, of 

course, is not exhaustive. The tools of social network analysis are areas of considerable 

interest and debate in their own right (Hanneman and Riddle, 2005).  
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Figure 3-5: Mean Geodesic 
 

 

Calculation of mean geodesic:  

Network A:                   Network B: 
Company A = (1+1+1)/3 = 1                 Company A = (1+2+3)/3 = 2 

Company B = (1+1+1)/3 = 1                 Company B = (1+1+2)/3 = 1.333 

Company C = (1+1+1)/3 = 1                 Company C = (2+1+1)/3 = 1.333 

Company D = (1+1+1)/3 = 1                 

Mean Geodesic = (1+1+1+1)/4 = 1       Mean Geodesic = (2+1.333+1.333+2)/4 = 1.666 

Company D = (3+2+1)/3 = 2 

 

 

3.6 Basic Graph Theory Terminology  

Social network analysis is ultimately the application of graph theory to social networks. 

As such a strong understanding of the mathematics of social network analysis cannot be 

developed without some familiarity of graph theory. In case a reader of this thesis is 

interested in pursuing this field further, this section introduces some of the basic 

concepts of graph theory. Much of the discussion in this section is adapted from The 

Handbook of Graph Theory (eds. Gross, J., Yellen, J., and Rosen, K).  

A network or a graph G = (V, E) comprises a set V of vertices or nodes, and a set E of 

edges which connect pairs of vertices. Two vertices are adjacent if they are connected 

by an edge, and these vertices are called the ends of this edge. In this thesis the usual 
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convention of calling n the number of vertices and m the number of edges is followed. 

In the present context, vertices (or nodes) are companies, and directors with multiple 

directorships are edges. A graph is complete if there exists an edge linking each pair of 

vertices. In a simple graph, edges are not valued and a graph is valued if values are 

assigned to each of its edges. The number of edges of a simple complete graph of order 

n is m = n(n−1) /2. A clique is a complete subgraph of G which includes the greatest 

possible number of vertices. In other words, it is a sub group of the population where 

each pair of vertices can be connected.  

A graph G is bipartite if its vertex set V is partitioned into two subsets V1 and V2 such 

that each edge has one end in V1 and one end in V2. It is denoted by G = (V1, V2, E). 

Affiliation networks, of which board networks are a type, are examples of bipartite 

graphs. In the board context, V1 can be considered the company board network, and V2 

the director network.  

The degree d(v) of a vertex v is the number of edges incident (connected) with it. The 

set of the neighbours of the vertex v of the graph G is denoted by NG(v). The degree of a 

board is the number of other boards with which they share at least one director. If G is a 

simple graph, then d(v) is the number of neighbours of v. A vertex with degree equal to 

0 is isolate, which in the context of this thesis means a board that shares no directors 

with another. An ego network is a subgraph including a focal node (the ego) and its 

neighbours (the alters). A board’s ego network therefore consists of itself and those 

boards with which it shares a director. A director’s ego network consists of them and all 

directors they serve on a board with. A graph is connected all if all pairs of vertices can 

be connected by a series of edges (a path), and a connected component is a connected 

subgraph that includes the greatest possible number of vertices. The geodesic distance 

d(u,v) between two vertices u and v in a graph is the length of a shortest uv-path, if there 

is one; otherwise the distance between them is by definition infinite. This measure is 

analogous to the ‘degrees of separation’ concept. 

If it is necessary to differentiate the role of the ends of the edges of a graph and to orient 

its edges, the graph is directed (alternatively referred to as a digraph). In this case each 

edge has an initial end and a terminal one. If no differentiation in roles is desired the 

graph is undirected. In a directed network it is common to identify one vertex in each 

connected pair as the sender and the other as the receiver. In some board network 

research, including Chapter 5 of this thesis, a board is considered the sender if the 
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director connecting it and another is primarily affiliated with it7

Similarly, one can define the adjacency matrix of an undirected graph G by the 

(symmetric) adjacency matrix of the digraph obtained by splitting each edge of G in two 

opposite oriented edges. Moreover, if G is a simple graph, its adjacency matrix is a 

binary matrix. The usual convention is to graphically represent a graph by drawing a dot 

for each node and a line between two such dots if they are connected by an edge. In case 

of digraphs, the orientation of edges is indicated by an arrow. 

. the For any vertex v of 

a digraph, its degree d(v) is the sum of its outdegree d+(v), which is the number of edges 

for which v is the initial end, and the indegree d−(v), which is the number of edges for 

which v is the terminal end. The underlying graph of a digraph D is the graph obtained 

from D by ignoring the orientations of its edges. An oriented graph is a digraph whose 

underlying graph is simple. The adjacency matrix A(D) of a digraph D is the matrix 

(auv) whose rows and columns are indexed by the vertices of D and where auv is the 

number of edges from u to v. 

 

 

 

 

 

 

 

 

 

 

 
                                                 
7 The concept of a primary affiliation is discussed further in Chapter 5, but in essence it means that a 
director is more closely tied to one company than another, because they are an executive rather than non-
executive, or have a substantial shareholding. 
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Chapter 4 - Birds of a Feather Flock Together: Board Networks 
Among ASX Firms 

 
 

4.1  Introduction 

The study presented in this chapter analyses a sample of between 1,162 and 1,700 

companies listed on the Australian Securities Exchange (ASX) in each of the financial 

years 2000-07, a total of 11,228 firm years8

This research has many other objectives. First, it aims to provide a test of the 

generalisability of U.S. papers such as Dooley (1969), Cook (2003) and international 

studies such as Ong et al (2003). It also investigates the robustness of findings of 

finding from earlier Australian studies such as Nicholson et al.  (2004) and Stening and 

Wan (1984) which were limited by both the use of small samples consisting of the 

largest companies and the absence of tests for statistical significance. A second 

objective is to examine whether the extent to which a company is interlocked is related 

to corporate governance practices, something that has gained very little attention either 

in Australia or internationally

. It documents the extent of director 

interlocking in Australia and investigates how interlocking has changed over time as 

well as how it correlates with various company and director characteristics, including 

corporate governance mechanisms. Interlocks are but one measure of the extent of a 

board’s connectiveness with other boards. Recognising this, a major contribution of this 

chapter is the application of social network analysis (SNA) to a large sample of 

Australian companies, providing a richer description of a nation’s board network than 

has been previously presented. 

9

Using a multiple year sample, this chapter examines how changes in the business 

environment have influenced board networks. Throughout the years 2000-07, markets 

internationally experienced massive changes, particularly relating to corporate 

governance and the composition of markets. These are used to make predictions 

regarding changes in director interlocking. Of particular interest is how the 

implementation of the 2003 ASX Corporate Governance Council’s ‘Principles of Good 

. 

                                                 
8 The years 2000-2007 were chosen due to time constraints. Reliable 2008 board data was only released 
around the beginning of 2009 by which point I was well into the analysis part of the analysis 
9 At the time of writing, the only study to test the relationship between interlocking and governance is 
Cook (2003). The governance variables examined in Cooke (2003) are board size, proportion of outsiders, 
and combined CEO-Chair, statistical analysis is limited to correlation testing. 
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Corporate Governance and Best Practice Recommendations’ has affected the 

relationships between firm characteristics and board networks, a question of 

international interest given similar recommendations and requirements have been 

implemented in many other countries10

Director interlocking is prevalent in Australia, this chapter reports that, between 2000 

and 2007, Australian boards shared a director with an average of five others. This 

number figure is substantially lower than the average of 5.9 found in Nicholson, 

Alexander, and Kiel (2004), a study based on the largest 250 Australian companies as of 

1996. The top 250 companies are much more interlocked. The average top 250 

company shares a director with about nine others. This comparison reveals two things. 

First, director interlocking is especially prevalent among the largest companies. Second, 

small companies may play an important role in connecting larger companies. 

. Finally, this study presents evidence about the 

link between board networks, company performance and corporate governance in 

Australia. In achieving these objectives, the chapter substantially adds to the body of 

knowledge about board networks and how they vary with company characteristics and 

over time. It also provides an insight into the relative strengths of competing 

perspectives of director interlocking, such as elite cohesion (Useem, 1984), finance 

control (Fitch and Oppenheimer, 1970) and resource dependence (Pfeffer, 1972).  

Moreover, the extent of interlocking in the corporate network changes in each year. 

Director interlocking was most common in the year 2003, when the average company 

shared at least one director with 5.9 others. The year 2006 experienced the least 

interlocking, during this year the average company shared directors with only 5.0 

others. Consistent with homophily theory, board interlocks are more likely to be created 

by directors of companies with common characteristics, such as size, industry, or 

geographic location. CEOs of companies with extensive board networks are more 

greatly compensated than others. This observation, coupled with the observations that 

board networks do not affect company performance on aggregate, but are less extensive 

in the presence of independent remuneration committees, raises questions about the 

governance implications of director interlocking. Specifically, it suggests that interlocks 

have the potential to entrench management and challenging directors’ ability to act 

independently toward the best interests of directors. 

 
                                                 
10 For example; the UK’s Combined Code, the EU’s 8th Directive, and the U.S.’s Sarbanes- Oxley. 
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4.2  Why Use this Sample? 

This chapter uses a large sample, consisting of all ASX listed firms over an eight year 

period. The use of a large and longitudinal sample of Australian firms is an important 

contribution to the literature because extant research is dominated by cross sectional 

U.S. studies. Australia is a particularly interesting environment to study director 

interlocking because it is a highly developed common law based economy with an 

active equity market and relatively little regulation governing the actions of directors 

and corporate governance generally. In particular, there is no regulation on director 

interlocking such as the Clayton Antitrust Act of 1914 which prohibits director 

interlocks being established where competition may be substantially reduced as a 

result11. The Clayton Act is a per se rule and does not require the anticompetitive effect 

of the interlock to be demonstrable for the proscription to apply, as such it has the 

potential to prevent innocuous (i.e., non-anticompetitive) interlocks, potentially 

depriving companies of the many other benefits that interlocks may confer12

Suchard, Singh, and Barr (2001) investigate the turnover of CEOs in Australia and 

argue that the market for corporate control is less active in Australia than in major 

economies such as the U.S. and UK. They argue that the market for corporate control in 

Australia may be less effective in encouraging boards to actively and independently 

perform their monitoring role than in the U.S. and UK. The Australian legal landscape 

is virtually void of many key features of the U.S. system, such as class actions and 

contingency fees (Shleifer and Vishny, 1997), where successful defendants are entitled 

to costs and damages (Craswell et al., 1997). As a consequence, securities litigation is 

much less frequent in Australia

. This 

problem has the greatest impact on those benefits that are thought to arise from 

connections with near competitors, such as prestige, legitimacy and learning.  

13

                                                 
11 Section 8 of the Clayton Act provides that "[n]o person shall, at the same time, serve as a director or 
officer in any two corporations ... that are ... by virtue of their business and location of operation, 
competitors, so that the elimination of competition by agreement between them would constitute a 
violation of any of the antitrust laws..." 

. Together these unique characteristics of the 

12 Gerber (2007) notes that the definition of competitors in the act in ambiguous and corporations have so 
far been unwilling to enter into litigation to test the boundaries of the definition. This ambiguity is likely 
leading to U.S. companies taking a cautious approach to this issue and sacrificing the benefits that 
interlocks could provide them. 
13 Thanks to Professor Chappel, one of my PhD reviewers for pointing out that securities litigation is 
becoming more frequent in Australia. Law firm Allens Arthur Robinson argue that Australia is the “most 
likely jurisdiction outside the United States in which a corporation will face class action litigation” 
http://www.aar.com.au/pubs/ldr/papldrjun10.htm (accessed 22 Jan, 2012) 
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Australian corporate landscape suggest that Australian boards are freer to establish 

interlocks, for better or for worse, than boards in many other markets. 

This freedom makes Australia a relatively pure environment in which to study director 

interlocking. The value of this chapter and thesis relies on its ability to inform 

international experiences. International relevance is more likely if Australian boards are 

broadly similar to international counterparts. Notwithstanding the differences 

highlighted above, the corporate governance and legal frameworks in Australia and the 

U.S. are similar, with shareholders holding the formal power but in practice delegating 

much of the decision making, through constitutions which they must approve, to 

directors and executives14

A further unique strength of this sample is that firms have market capitalisation ranging 

from only a few million dollars to over 150 billion dollars. The incorporation of both 

large and small firms in the sample is important because the majority of the interlocking 

research focuses on only the largest firms, yet there are reasons to expect that the nature 

of interlocking may differ substantially between large and small companies. One reason 

for this is that large companies have the prestige and financial resources to attract highly 

skilled directors who are likely to be in strong demand. Another is that small companies 

may simply have different requirements from their directors because of the stage they 

are in their lifecycle. The final unique aspect of the sample is its longitudinal nature. 

The sample of eight years allows the identification of trends and other patterns that have 

not previously been documented in the literature and which may have been influenced 

by recent market developments such as the corporate scandals of the early years of the 

decade, the subsequent changes in corporate governance legislation, and the economic 

impact of the rise of China leading to strong growth in the resources sector in Australia. 

. The composition and qualitative characteristics of Australian 

and U.S. boards are also similar. The key difference between the two markets appears to 

be the legal environment (in particular the Clayton Act), making the comparison of the 

Australian and U.S. markets an interesting one. 

 

 

 

 

                                                 
14 Bebchuck (2007) argues that while legal foundations may be similar, the protection of shareholder 
rights differs substantially. It is beyond the scope of this study to examine these more subtle differences 
and the effects this may have on organisational outcomes. 
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4.3  Measuring Board Networks 

Researchers in disciplines such as law, political science, sociology, and medicine, have 

studied social networks for many years. They have utilised many measures that are 

potentially useful to measure the extent and nature of board networks. The field of 

social network analysis provides great insight into the measurement of social networks, 

prestige, and clique identification which is of much use to researchers of board 

networks.  A discussion of several of the key metrics is provided in Chapter 3 of this 

thesis and further information can be found in the seminal textbook Social Network 

Analysis: Methods and Applications by Stanley Wasserman and Katherine Faust (1994). 

Measures of board networks used in the extant financial economics literature are 

discussed below and compared to the measures adopted in this chapter.    

To date, most studies of board networks have focused on director interlocking, and 

define director interlocking as the situation that occurs when two companies share at 

least one director. Degree Centrality (Equation 3-1) refers to the count of the number of 

ties a company has with other companies through at least one director, though the extant 

literature often simply refers to is as the number of interlocks. Mizruchi (1996) 

highlights the limitations of degree centrality when he discusses the difficulty in 

drawing conclusions from studies that define director interlocking in this manner. The 

difficulty arises because, according to this definition, all directors who have more than 

one directorship automatically create an interlocking relationship between companies, 

even though there may be no motivation on the part of the companies involved.  In 

short, it is a noisy measure of board networks. 

A stricter definition of director interlocking would place a higher hurdle on the creation 

of an interlock, such as situations where two boards share two or more directors. This 

definition reduces noise because a single director that connects multiple companies for 

personal idiosyncratic reasons (such as the desire for additional income) is insufficient 

to create an interlock. Rather, for an interlock to be recorded there must be at least two 

directors connecting any given pair of companies. Because the likelihood of multiple 

boards sharing two or more directors by chance is substantially lower than the chance of 

sharing just one, this measure is more indicative of deliberate choice of the companies 

involved. In support of this notion, Palmer (1983) presents findings that “unequivocally 

supported… the claim of previous researchers that multiple-interlock ties are more 

likely than single interlock ties to facilitate formal coordination.  This stricter definition 
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has been used previously in studies such as Cook (2003) and Fich and White (2003). It 

is used in the present study, and referred to as interlocks. Degree centrality is also used 

to aid comparability with previous research.  

Both interlocks and degree centrality are limited as measures of board networks because 

they count only the direct ties of an organization. The ‘small world’ research (Mills, 

1956; Milgram, 1967; Watts, 1999) and others have argued that indirect ties can be 

useful in the identification of key players, or linchpins. For this reason, both measures 

of direct ties – degree centrality and interlocks – as well as an additional measure to 

capture indirect ties, betweenness centrality (Equation 3-3) that measures how many 

pairs of companies the company sits between in the director network are used in this 

chapter. An entity with high betweenness centrality may be considered advantaged (or 

powerful) for two related reasons. First, because they lie on many network paths, they 

are likely to be able to influence information flow throughout the network to a greater 

extent than entities with lower betweenness centrality. The second reason is that 

presence on a large number of network paths lessens vulnerability to the attempted 

control of information flow of others. In corporate small world research, such 

companies are often referred to as “linchpins” as they are they transform sparse network 

into an interconnected “small world” (Davis, Woo and Baker, 2003). For more in depth 

information on these measures, with a particular emphasis on their mathematical and 

sociological background, the reader is referred back to Chapter 3. 

 

4.4  Background and Research Questions  

Dooley (1969) investigates interlocking directorates in 250 of the largest U.S. 

companies in 1965, and compares his findings to those of the National Resource 

Committee’s 1935 investigation into the same topic. He reveals that interlocks increase 

with the size of the company and are more likely to involve financial companies, 

companies in the same five-digit SIC classification, and companies in the same 

geographic region. The following section outlines some of these findings and the 

contemporary research seeking to test their generalisability. 
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4.4.1  Interlocking and Industry 

The literature review in Chapter 2 outlined much research confirming Dooley’s (1969) 

observation that banks are highly central has since been supported by many other U.S. 

studies including Levine (1972), Allen (1978), Mariolis (1975) and in other countries 

such as Ong et al’s (2003) study of Singaporean firms. It is one of the most pervasive 

findings in the field and several theories, most notably finance control and resource 

dependence, have been offered to explain it. It is therefore predicted that in Australia, 

companies in the finance industry have more extensive board networks than companies 

in all other industries. 

According to resource dependency theory complex inter-organisational relationships 

that arise in the course of business motivate interlocking directorates. Due to differences 

in both the regulatory and competitive environment, companies within an industry 

group are likely to have similar demands for resources, including information15

 

. In this 

vein, Carpenter and Westphal (2001) suggest that interlocked directors can assist in the 

strategic decision making process, especially when there are strategic similarities 

between the interlocked companies. Dooley (1969) shows that, in the U.S. between 

1935 and 1965, interlocks commonly occurred between companies in the same industry. 

For this reason Australian companies are expected to tend to interlock with others in the 

same industry. 

4.4.2  Interlocking and Company Size 

The largest companies in a market have the greatest demand for information and 

resources. Resource dependence theory predicts that such a demand motivates large 

companies to create director interlocks with potential providers of desired resources 

and, as a consequence, large companies are the most interlocked. Both Dooley’s (1969) 

and Ong et al's (2003) results support this prediction, using U.S. and Singaporean 

samples respectively. Further, Dooley (1969) and others posit that directors of large 

companies are more desirable to other companies than directors of small companies. 

This is partially because directors of large companies are the most knowledgeable, 

capable, and influential, and partially because having such a director on a board may 
                                                 
15 For example, the consequences of free trade agreements are not equal nor equally easy to predict across 
all industries. Companies from those industries likely to be negatively affected will share a desire for 
legal and lobbying expertise, while those industries already operating in an open market will have 
relatively less need for such resources.  
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lead to profitable business opportunities with the large company. For these reasons, it is 

predicted that large Australian companies will be interlocked to a greater extent than 

small companies.  

While small companies would likely benefit from the insight and resource access that 

may be provided from gaining access to a large company’s board of directors it is 

unlikely that they will be able to offer substantial benefits to the large company. For this 

reason, resource dependence theory predicts that not only will large companies be the 

most interlocked, but that they interlock with other similarly large companies. This 

represents a novel test of resource dependence theory and can be conducted in this 

thesis because of the inclusion of small firms in the sample. 

 

4.4.3  Interlocking and Geographic Region 

Several U.S. studies have demonstrated that interlocks are concentrated among firms 

headquartered in the same geographic location (Dooley 1969; Allen 1978; Kono, 

Palmer, Friedland and Zafonte 1998; Davis and Greve 1997). This result is of interest to 

a range of academics. Marxists posit that the geographic concentration of interlocks 

reflects the presence of local elite networks whereas resource dependence theorists 

argue that it is reflective of geography specific resource demands, and graph theorists 

are interested in the spatial characteristics of networks. Australia is a large country, not 

dissimilar to the U.S. in size16

                                                 
16 The United States covers 9,161,923 square kilometres, Australia covers 7,617,930 square kilometres. 
Source: CIA World Factbook 

; it therefore serves as an interesting test of the 

generalisability of the U.S. results. This study examines whether companies are more 

likely to interlock with others headquartered in the same state, and whether this pattern 

has been changing over time.  Australia has very low population density; there are 2.6 

people per km2 compared to 31 people per km2 in the U.S. (CIA World Factbook). It 

also has a large number of companies based in a very large but sparsely populated state, 

Western Australia. Moreover, the number of companies listed in WA has grown rapidly 

in recent years as West Australian entrepreneurs capitalise on the State’s abundant 

resources and the ever increasing demand from Asian countries for hard commodities. 

Given these observations, a finding that there is strong geographic clustering of board 

networks might suggest that the Australian director pool, particularly in isolated states 

such as Western Australia, is less deep than would be ideal. 
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4.4.4  Evolution in Board Networks 

The first decade of the millennium has been marked by several major events: In 2000 

the dotcom bubble burst, the Enron scandal shook 2001, in 2002 WorldCom filed for 

bankruptcy and the Sarbanes-Oxley Act became law in the United States. In 2003 the 

Australian Securities Exchange introduced the ‘Principles of Good Corporate 

Governance and Best Practice Recommendations’ (CGR), and throughout the entire 

period the emerging economies of Brazil, Russia, India and especially China rose to 

prominence sparking a major commodity boom. Finally, in late 2007 and 2008 the U.S. 

subprime mortgage crisis led to the global financial crisis. Such turbulence has myriad 

possible ramifications for board networks; two of these major developments are 

recruited to motivate empirical predictions about the evolution of board networks. The 

first is the increasing awareness of corporate governance in the wake of the scandals in 

the first years of the millennium and the corresponding introduction of regulation such 

as Sarbanes-Oxley and the ASX CGR. The second is the rapid growth in capitalisation 

and number of companies listed on the ASX between 2000 and 2007, led by the growth 

in the resources industry. 

The stellar growth of the BRIC economies and the subsequent commodities boom has 

had major impacts upon the Australian economy in the past decade. Gruen and Kennedy 

(2006) show that aggregate mining profits increased over 700 percent between 1996 and 

2006, from less than $2 billion to $14 billion. This change has severely impacted the 

Australian labour market, with the unemployment rate falling to a low of 4.1 percent in 

August 2008 and average full-time adult total earnings increasing to $63,150 from 

$40,760 between November 1998 and November 2008 (Australian Bureau of Statistics 

data). Most Australians would be familiar with the term ‘skills shortage’, in fact a 

search on Factiva for Australian news articles including the term “skills shortage” in 

2007 and 2008 returned over 6,800 hits! There are good reasons to expect that the skills 

shortage extends to corporate boards. For one, the skillset needed to secure a position on 

the board of a listed company cannot be achieved overnight; directors typically have 

many years of senior level corporate experience. Second, the mining boom has 

coincided with a period of high liquidity and strong returns to equity, resulting in a hot 

IPO market. It will be shown later that net of de-listings over 150 companies were 

added to the ASX in 2005/6 alone, and each of these has a board of at least three 

directors. Thirdly, the increased uncertainty about non-executive director liability 
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following corporate collapses such as Sons of Gwalia17 and the introduction of 

legislation such as CLERP 918

There are several reasons to expect that Australia’s skills shortage in the latter years of 

the sample may have influenced the development of board networks. For example, if the 

supply of company directors is not keeping up with the increase in the number of listed 

companies then either the average board size must decrease or the number of 

directorships held per director must increase. Da Silva Rosa, Izan and Lin (2004) show 

that the ASX CGR implicitly recommends a minimum board size of five directors. This 

suggests that if board sizes have decreased in recent years, firms may on average have 

poorer corporate governance than previously. It appears that the supply of directors may 

not have kept up with demand since the number of ASX listed companies has increased 

46 percent between 2000 and 2007, while the number of directors has only increased by 

ten percent

 is disincentivising potential non-executive directors 

(AICD, 2005). 

19

Another possibility is that board sizes increased in response to the ASX CGR without a 

commensurate increase in the total pool of directors because directors have been 

increasing the number of boards on which they serve. This explanation is consistent 

with the findings of Dahya, McConnell, and Travlos (2002) and Linck, Netter, and 

Yang (2008). These papers find that firms increase board independence (in response to 

. There has been increasing scrutiny in the press over recent years about the 

gender inequality on Australian boards and the Australian Institute of Company 

Directors has recently requested boards set targets for increasing gender diversity in the 

boardroom (Hooper and Fox, 2009). A dearth of females in Australia’s boardroom 

suggests a massive under-utilisation of human capital at the senior corporate levels and 

may result in more extensive interlocking than there would be if women were equitably 

represented. Supporting this view, Kang, Cheng, and Gray (2007) find that in Australia 

only ten percent of Top 100 company directorships are held by females. 

                                                 
17 Sons of Gwalia was a Western Australian based miner, and Australia’s third largest gold producer. In 
October 2003 the company raised A$63 million in a seasoned equity offering, but by December 2003 the 
company was experiencing difficulties and its key gold mine was closed. By August 2004 the company 
was in Administration and in September 2004 shareholders filed a class action against the company, 
directors, officers and auditors claiming that the company was in breach of continuous disclosure 
requirements. The High Court decision to that aggrieved shareholders rank equally with other non-
secured creditors has impacted corporate financing policies and highlighted director duties for continuous 
disclosure (Source: Australian Government Corporations and Markets Advisory Committee Discussion 
Paper, September 2007). 
18 CLERP 9 is the Corporate Law Economic Reform Program (Audit Reform and Corporate Disclosure) 
Act 2004. It contains changes coming from a number of recommendations of the HIH Insurance Royal 
Commission. It substantially increased the legal responsibility of directors.  
19 Data extracted from Connect4 and FinAnalysis. 
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the Cadbury committee recommendations and the Sarbanes–Oxley regulations, 

respectively) by adding outside directors rather than by reducing the number of inside 

directors. This also might have consequences for corporate governance. In Australia 

there is no limit to the number of directorships that an individual can hold20 but there 

have been calls, most notably by the Australian Shareholders’ Association21, for limits 

to be imposed. Others, such as the Australian Institute of Company Directors argue that 

arbitrary and mandatory limits on the number of directorships would be ineffective22

 

. 

The discussion above suggests that the characteristics of board networks will have 

changed in recent years. Though the likely changes are ambiguous, it is expected that 

two changes are most probable. First, that average board size has increased in recent 

years, and secondly that director interlocking has become more prevalent. 

4.4.5  Homophily Theory 

Homophily theory, first formulated by Lazarfeld and Merton (1954), states that human 

communication tends to occur between a source and a receiver who are alike.  

McPherson et al. (2001) review the literature finding more than one hundred empirical 

studies supporting the theory. In testing the research questions introduced above, this 

study also investigates whether homophily theory is useful for the investigation of board 

networks. If homophily theory is applicable to board networks, I expected to find that 

companies are more likely to establish interlock ties with others that have characteristics 

such as size, location, and industry in common. This pattern is arise because homophily 

theory predicts new directors on a board will have characteristics in common with 

existing directors and therefore be more likely to have previously (or currently) served 

on the boards of similar companies, and be similar in terms of other characteristics such 

as gender and age. 

 

4.4.6  Board Networks and Company Performance 

Resource dependence theory predicts a positive relation between centrality and 

performance, since interlocks can be used to control resources. Pfeffer and Salancik 

                                                 
20 With the exception of some very specific restrictions such as Section 61 of the Broadcasting Services 
Act (1992) which relates to cross-directorships in the media industry. 
21 See for example NonExecutive Directors ASA Policy Statement (2005) 
22 Multiple Directorships AICD (2005) available at 
http://www.companydirectors.com.au/Media/For+The+Record/Multiple+Directorships.htm 
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(1978) argue that of the various strategies organizations can employ to bond themselves 

with another, director interlocks are the “most flexible and easiest to implement, two 

advantages that have made (their) use pervasive”. Other research leads to a prediction of 

a negative relationship between the extent of board networks and performance (Byrne, 

Symonds and Siler, 1991; Dobrzynski, 1996; Moullakis, 2004). The only published 

Australian study, Kiel and Nicolson (2006), is unable to find a relationship between the 

number of interlocks and firm financial performance. However, Kiel and Nicholson 

(2006) have some limitations that suggest further research may be warranted. For 

example, the study is restricted to ASX companies in only one year, and they use total 

shareholder return as the sole measure of performance. 

This chapter does not make predictions in either direction about the relationship 

between board networks and company performance. Rather, in an exploratory analysis 

it extends the literature on the association between board networks and firm 

performance by using an Australian sample of both large and small firms, and utilising 

both market and financial measures of firm performance. In Chapter 6 the association 

between company performance and board networks is examined further by investigating 

the relationship that board networks have on the performance of mergers and 

acquisitions. 

 

4.4.7  Board Networks and Corporate Governance Attributes 

Fich and White (2003) reveal that CEOs of companies that share two or more directors 

with at least one other company receive higher compensation, after controlling for size, 

performance, and other variables. It is argued that this higher compensation could arise 

because interlocks contribute to CEO entrenchment or because interlocks create 

valuable strategic alliances which the CEO is rewarded for. If the latter justification is 

the correct one, there is no reason to predict relationships between board networks and 

board structure. Specifically, interlocked boards should be just as likely to have an 

independent chairperson and independent remuneration committee as non-interlocked 

boards.  

This study provides additional insight into the association between board networks and 

executive compensation by examining whether highly central companies utilise 

different governance mechanisms than less central companies. This additional insight is 

timely, as CEO remuneration comes under increasing scrutiny from lobby groups and 
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government. Exemplifying the current skepticism over executive remuneration, the 

Federal Minister for Finance and Reregulation, Lindsay Tanner, in an interview in 

November 2009 stated the following about the topic “The notion that somehow market 

forces are produced in what are totally outrageous outcomes here on I think's (sic) a 

complete joke. In many cases what you've got is very incestuous little arrangements 

within major companies where the board gets a pay increase and the chief financial 

officer gets a nice little package and they in turn then start making decisions about the 

CEO, and it's amazing how they all scratch each other's backs”23

 

 The Australian 

Productivity Commission is even conducting an enquiry into the matter. Highlighting 

the sensitivity of the issue, the assistant commissioner of the enquiry, Allen Fells, has 

defended it, stating "I don't see this as a witch-hunt on individuals, but as an attempt to 

look at the issues more generally." (Wilson, 2009). 

4.4.8  Summary of Empirical Predictions 

In summary, the following 11 empirical predictions24

1) Companies in the financial industry are more interlocked than other companies. 

 are examined in this study:  

2) Companies tend to interlock with others in the same industry. 

3) Large companies are interlocked to a greater extent than small companies. 

4) Companies tend to interlock with similarly sized companies. 

5) Companies are more likely to interlock with others headquartered in the same 

geographic region.  

6) Directors share characteristics such as gender and age in common. 

7) Average board size has increased since 2003. 

8) Board networks have become more connected in recent years. 

9) Board networks and firm performance are related. 

10) CEOs of companies with extensive board networks earn higher remuneration. 

11) Director interlocking affects corporate governance attributes. 

 

                                                 
23 Transcript of ABC’s Q and A program, available at www.abc.net.au/tv/qanda/txt/s2502620.htm 
accessed 04/11/2009 
24 I have termed these empirical predictions rather than hypotheses because they do not have strong and 
clear theoretical foundations. 



 75 

4.5  Data and Descriptive Statistics  

The primary data used in this study, consisting of basic descriptive data on all ASX 

listed companies and their directors are extracted from the Connect4 database. These 

data were supplemented with data on each company’s ASX corporate governance 

compliance and director independence from Aspect Huntley’s DatAnalysis database and 

company Annual Reports. Company financial data were sourced from Aspect Huntley’s 

FinAnalysis database. The data collection process yields a sample of between 1,162 and 

1,700 companies listed on the Australian Securities Exchange (ASX) in each of the 

financial years 2000-2007 (a total of 11,228 firm years). These years were chosen 

because reliable data was not available to me prior to 2000 and time constraints 

prevented me moving beyond 2007. The number of directors each year varies from 

5,647 in 2000 to 7,075 in 2007. The sample comprises the vast majority of all ASX 

listed companies. In 2007 the sample represents some AUD$1,662 billion in market 

capitalisation and AUD$853 billion in revenue. Year 2001 sample firms have a total 

market capitalisation of AUD$691 billion and AUD$536 billion revenue. Since the 

sample comprises such a large proportion of the population, I am confident that this 

study does not suffer from sample bias.  

The construction of the database of board membership required preliminary work, 

comprising computerised and manual data cleaning procedures to ensure that board 

networks had been accurately identified. The procedures included reading each name, 

standardising individual directors’ designations across boards (for example if there was 

a Peter Smith Junior and a Peter Smith II), disambiguating common names (for 

example, there was a John Fletcher listed as 58 years old and one listed as 62 years old), 

and comparing a random sample of companies with details reported in their annual 

reports. 

 

4.5.1 Company Level Descriptive Statistics 

Table 4-1 reveals how important a small number of very large companies are to the 

ASX. The mean market capitalisation of companies in the largest decile is between 12 

and 18 times larger than those in the second decile between 2000 and 2007. The largest 

decile of companies is on average 2,000 – 3,000 times larger than the smallest decile of 

companies. The strongly asymmetric distribution of the ASX reflects that of other 
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markets. Cook (2003) shows that the average market capitalisation of U.S. companies in 

the largest decile is 29 times larger than the next largest decile, and 1,600 times larger 

than the smallest decile. This comparison has implications for corporate governance 

regulators; da Silva Rosa, Etheridge and Izan (2007) show that small Australian 

companies are very likely to opt out of some expensive governance mechanisms, such 

as having majority board independence, as the costs outweigh the perceived benefits. It 

may also have implications for the observed characteristics of board networks, as the 

largest companies are likely to be very different in other ways from the others. 

Table 4-1 further reveals the rapid growth in both the number of listed Australian 

companies and their market capitalisation between 2000 and 2007, particularly from 

2003 onwards. More than 400 companies were listed (net of delistings) in four years 

between 2003 and 2007 and even though this had the effect of increasing the number of 

firms in each size decile, the mean market capitalisation of the largest and second 

largest deciles increased by 73 percent and 78 percent respectively.  

 

Table 4-1: ASX Market Capitalisation Deciles 2000-2007 
 

The sample consists of a total of 11,258 firm years of ASX listed companies between 2000 and 2007. 
Each year companies are grouped into deciles according to their market capitalisation as of 30 June of 
the respective years. Reported figures are the mean market capitalisation in millions of Australian 
dollars for each decile. Data are from the nearest trading day to June 30 in the respective year and is 
extracted from the Connect4 database. 

Mean Market Capitalisation for Each Decile ($millions) 
Size 

Decile 2000 2001 2002 2003 2004 2005 2006 2007 
1 5668.4 5491.8 5232.1 4972.4 5701.5 6464.8 7228.1 8590.6 
2 307.9 285.4 342.4 399.3 431.3 458.4 485.4 710.9 
3 97.6 88.2 103.8 119.4 135.9 151.9 168 279.9 
4 42.0 38.0 44.4 50.7 60.2 70.2 80.1 137.9 
5 23.5 20.7 22.8 25.0 31.3 36.3 41.4 71.4 
6 13.5 11.7 13.0 14.3 18.0 20.2 22.4 43.4 
7 8.1 7.0 7.6 8.2 10.6 12.3 14.0 26.8 
8 5.2 4.5 4.7 4.9 5.9 7.0 8.0 15.9 
9 3.5 2.7 2.7 2.8 3.1 3.7 4.4 9.6 
10 1.6 0.6 0.9 1.2 0.4 0.6 0.7 4.3 
N 1161 1167 1229 1320 1400 1536 1715 1730 
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The industry breakdown of the ASX between 2000 and 2007 is shown in Table 4-2. 

Consistent with the conjecture of changes in the market as a result of the booming 

Chinese economy, the number of materials and energy companies has risen from 418 in 

2000 to 688 in 2007, a growth of 65 percent. These two industries dominate the 

Australian market in terms of listings; as a proportion of the market energy and 

materials companies have grown from 36 percent in 2000 to more than 40 percent in 

2007. These observations reflect the importance of the sector to the real Australian 

economy. In 2007 exports of just three commodities (iron ore, coal, and non-monetary 

gold) accounted for $48 billion dollars, or more than 20 percent of Australia’s total 

exports including services25

In terms of overall market capitalisation the story is somewhat different. While the 

materials industry is one of the largest, its proportion of ASX market capitalisation has 

not increased between 2000 and 2007. The industry that dominates the Australian 

market in terms of size is clearly financials. Panel B of 

. 

Table 4-2 shows that in 2000 the 

financials industry accounted for 13 percent of all ASX listed companies and 17 percent 

of market capitalisation, by 2007 the industry accounted for 31 percent of all companies 

and 36 percent of the market capitalisation. The rise in prominence of the industry 

predicted to be the most interlocked implies that the total amount of interlocking in the 

network has increased over time. The industry that has declined the most over the 

sample period is Information Technology. It has decreased from nine to three percent of 

all companies and from seven to one percent of the market’s total capitalisation. There 

is no reason to expect this change to have had a major impact on the Australian board 

network. 

 

 

 

 

 

 
                                                 
25 Source: Australian Department of Foreign Affairs and Trade website 
www.dfat.gov.au/facts/trade_fast_facts.html 
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Table 4-2: Number of Companies in each GICS Sector on the ASX: 2000 – 2007 
 
Panel A shows the number of ASX listed companies in each of the Global Industry Classification 
Scheme’s 10 sectors between the years 2000 and 2007. Panel B presents the breakdown in percentage 
terms. Total sample comprises of 11,209 firm years. Data are extracted from Connect4. NA indicates that 
the firm had not been placed in a GICS category at the time of writing. 

Panel A: Number of Companies (Absolute) 
GICS  2000 2001 2002 2003 2004 2005 2006 2007 

Materials 313 300 324 353 403 429 500 519 
Financials 151 162 187 214 228 255 289 292 
Industrials 139 147 157 169 175 178 181 184 
Energy 105 60 64 69 72 105 158 169 
Cons. Discretionary 139 138 142 149 148 172 166 159 
Health Care 35 82 93 106 120 141 146 150 
IT 104 136 136 139 141 141 129 117 
Consumer Staples 70 63 60 60 58 57 56 55 
Telecoms  35 35 37 41 35 36 35 33 
Utilities 12 11 13 18 16 18 23 24 
NA 58 33 16 2 4 4 5 6 
Total 1161 1167 1229 1320 1400 1536 1688 1708 

Panel B: Number of Companies (% of Market) 
GICS 2000 2001 2002 2003 2004 2005 2006 2007 

Materials 26.96 25.71 26.36 26.74 28.79 27.93 29.62 30.39 
Financials 13.01 13.88 15.22 16.21 16.29 16.60 17.12 17.10 
Industrials 11.97 12.60 12.77 12.8 12.50 11.59 10.72 10.77 
Energy 9.04 5.14 5.21 5.23 5.14 6.84 9.36 9.89 
Cons. Discretionary 11.97 11.83 11.55 11.29 10.57 11.20 9.83 9.31 
Health Care 3.01 7.03 7.57 8.03 8.57 9.18 8.65 8.78 
IT 8.96 11.65 11.07 10.53 10.07 9.18 7.64 6.85 
Consumer Staples 6.03 5.40 4.88 4.55 4.14 3.71 3.32 3.22 
Telecoms  3.01 3.00 3.01 3.11 2.50 2.34 2.07 1.93 
Utilities 1.03 0.94 1.06 1.36 1.14 1.17 1.36 1.41 
NA 5.00 2.83 1.30 0.15 0.29 0.26 0.30 0.35 
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Table 4-2 (Continued): Distribution of ASX companies across GICS Sectors 2000 
and 2007 - Market Capitalisation 

 
Panel A shows the total market capitalisation of ASX listed companies in each of the Global Industry 
Classification Scheme’s 10 sectors between the years 2000 and 2007. Panel B presents the breakdown in 
percentage terms. Total sample comprises of 11,209 firm years. Market capitalisation data are taken at the 
nearest trading day to June 30 in the respective year and is extracted from Connect4. NA indicates the 
company had not been placed in a GICS sector at the time of writing. 

Panel A: Market Capitalisation ($ billions) 
GICS 2000 2001 2002 2003 2004 2005 2006 2007 

Financials 191 231 273 281 305 393 478 538 
Materials 96 110 119 113 211 220 305 343 
Cons. Discretionary 90 123 90 98 130 187 220 247 
Industrials 38 47 54 54 68 92 103 116 
Energy 18 19 19 19 28 56 84 94 
Consumer Staples 33 53 53 50 55 63 72 81 
Health Care 14 20 20 21 24 34 44 49 
Telecoms  80 58 39 46 56 44 31 35 
Utilities 8 7 2 8 10 14 17 19 
IT 18 11 6 5 8 10 12 14 
NA 21 10 19 12 6 1 4 5 
Total 608 691 675 694 896 1,115 1,371 1,542 

Panel B: Market Capitalisation (% of Market) 
GICS 2000 2001 2002 2003 2004 2005 2006 2007 

Financials 0.31 0.33 0.40 0.40 0.34 0.35 0.35 0.38 
Materials 0.16 0.16 0.18 0.16 0.24 0.20 0.22 0.17 
Cons. Discretionary 0.15 0.18 0.13 0.14 0.15 0.17 0.16 0.15 
Consumer Staples 0.06 0.08 0.08 0.07 0.06 0.06 0.05 0.08 
Industrials 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.07 
Telecoms  0.13 0.08 0.06 0.07 0.06 0.04 0.02 0.06 
Energy 0.03 0.03 0.03 0.03 0.03 0.05 0.06 0.03 
Health Care 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
Utilities 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 
IT 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
NA 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

 
 

4.5.2  Geographic Distribution 

Table 4-3 presents the geographic distribution of ASX companies in each year between 

2000 and 2007. In 2000 New South Wales and Victoria based companies accounted for 

81 percent of the ASX’s market capitalisation.  This dominance remained fairly 

constant throughout the period and in 2007 NSW and Victoria based companies 

accounted for 82 percent of the market. Two changes in the composition of the market 

are made apparent in Figure 4-1. First, the natural resource rich states (Western 

Australia and Queensland) have been outperforming the other states between 2000 and 

2007 (corresponding the with the resource boom) and their share of the ASX’s market 
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capitalisation approximately doubled over the sample period (to 16 percent). South 

Australia has seen the most dramatic decline, in 2001 it accounted for approximately 15 

percent of Australia’s market capitalisation; by 2007 the figure was less than two 

percent.  

 
 

Table 4-3: State Proportion of ASX Market Capitalisation: 2000-2007 
 

This table presents the proportion of the total market capitalisation of the ASX in each Australian State 
and Territory between the years 2000 and 2007. Total sample comprises of 11,209 firm years. Market 
capitalisation is taken at the nearest trading day to June 30 on the respective year and is extracted from 
Connect4. 
 
 

Figure 4-1: State Proportion of ASX Market Capitalisation: 2000-2007 
 

This figure presents the proportion of the total market capitalisation of the ASX in each Australian State 
and Territory between the years 2000 and 2007. Sample comprises of 11,209 firm years. Market 
capitalisation is taken at the nearest trading day to June 30 on the respective year and is extracted from 
Connect
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Proportion of Market Capitalisation in Each State 
State 2000 2001 2002 2003 2004 2005 2006 2007 
NSW 0.41 0.38 0.40 0.42 0.44 0.46 0.44 0.42 
WA 0.05 0.05 0.05 0.05 0.06 0.07 0.09 0.10 
VIC 0.40 0.38 0.38 0.38 0.38 0.38 0.39 0.40 
QLD 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 
SA 0.10 0.14 0.12 0.10 0.06 0.02 0.02 0.02 
TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
ACT 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 
NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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4.5.3  Interlocks 

Table 4-4 reports the mean degree centrality and interlocks of Australian companies 

between 2000 and 2007. The year that companies were most interlocked was 2003. In 

this year the average company shared at least two directors (an interlock) with an 

average of 0.6 others and had a degree centrality of 5.94 (meaning they shared at least 

one director with approximately six companies on average). Each year the largest 250 

companies had both higher degree centrality and interlocks, and in all cases the 

difference is significant at the one percent level.  Consistent with the expectation that 

the freer legal environment in Australia would affect board networks, Australian 

companies are substantially more interlocked than their U.S counterparts. Cook (2003) 

shows that in the U.S. market in 2003, the average number of interlocks was 0.43.  

In 2003, the year that the ASX CGR was introduced, there was a noticeable increase in 

both mean interlocks and degree centrality. The ‘All Firms’ columns reveal that mean 

interlocks increased from 0.52 to 0.60  and degree centrality increased from 8.89 to 

10.08 between 2002 and 2003. 

 
Table 4-4: Average Interlocks and Degree Centrality 2000 2007 

 
This table presents the mean interlocks and degree centrality of ASX listed between the years 2000 and 
2007. The total sample comprises of 11,228 firm years. Data source  is Connect4 Boardroom, ambiguous 
data are supplemented with information extracted from Aspect Huntley’s DatAnalysis. Interlocks are 
cases where two boards share at least two directors. Degree centrality counts the number of companies 
with which a company shares at least one director. All Firms is all sample firms except the largest 250 by 
market capitalisation, Top 250 is the largest 250 by market capitalisation. Sig. is statistical significance of 
a t-test for difference in means between the largest 250 companies and the remainder of the sample. A 
correlation table of the board network variables has been presented earlier in Table 3-1 presents an  

 

 

A possible interpretation of this observation is that companies responded to the 

uncertainty and increased independence requirements by recruiting additional directors 

to their boards. The fact companies appear to have turned to directors close to them is 

Year Interlocks Degree 
All Firms Top 250 Sig. All Firms Top 250 Sig. 

2000 0.58 0.75 0.00 5.26 8.94 0.00 
2001 0.52 0.60 0.00 5.12 7.53 0.00 
2002 0.52 0.74 0.00 5.23 8.89 0.00 
2003 0.60 0.91 0.00 5.94 10.08 0.00 
2004 0.59 0.87 0.00 5.53 9.40 0.00 
2005 0.58 0.75 0.00 5.26 9.47 0.00 
2006 0.51 0.58 0.00 4.96 9.80 0.00 
2007 0.50 0.57 0.00 4.87 9.25 0.00 
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consistent with a wide body of literature. For example, it is widely understood that in 

time of uncertainty individuals and organisation alike are inclined to look for cues or 

suggestions from those near to them about appropriate behaviour (Sherif, 1936; Asch, 

1951; Festinger, 1954; and more recently Haunschild, 1994). In addition, neo-

institutional and decision-making theories suggest that inter-organisational relationships 

are likely to be more important under conditions of uncertainty (Cyert and March, 1963 

and DiMaggio and Powell 1983).  Further support for this interpretation comes from the 

observation in Table 4-4 that the spike in interlocks and degree was greater for the 

largest companies. This would be expected given that some of the independence 

requirements in the ASX CGR26

 

 were compulsory for the largest 300 companies, but 

only recommended for others. 

Table 4-4 shows that the largest 250 companies had statistically significantly higher 

interlocks and degree than companies outside of the top 250 each year. Comparing these 

findings with those of a previous Australian study, Nicholson et al (2004), highlights 

the benefit of using large samples for board network analysis. Nicholson et al (2004) 

focuses on the largest 250 companies in 1996 and reports average degree centralities of 

5.89 and 8.83 for Australia and the United States, respectively. In contrast, in no year in 

the present sample did the average top 250 company have an average degree centrality 

below 7.5. The contrast between this figure and that presented in Nicholson et al arises 

because many of the companies in the top 250 share directors with companies outside of 

the top 250. 

To further highlight the challenges in generalising the results of studies that focus on 

only the largest companies (such as Dooley, 1969 and Nicholson et al, 2004) in 

Australia), Table 4-5 presents some characteristics of the largest and smallest 200 ASX 

listed companies in each year between 2000 and 2007. The largest 200 companies have 

on average 546 times the market capitalisation, 2750 times the revenue, twice the 

number of directors, six times the number of female directors and nearly four times the 

number of interlocks of the smallest 200.  Large companies are also have a much larger 

proportion of non-executive directors, which ceteris paribus should lead to greater 

interlocking, and are substantially more likely to have a non-executive chairperson.  

                                                 
26 ASX Listing Rule 12.7 states that ‘an entity which was included in the S&P All Ordinaries Index at the 
beginning of its financial year must have an audit committee during that year. If the entity was in the top 
300 of that Index at the beginning of its financial year it must also comply with the best practice 
recommendations set by the ASX Corporate Governance Council in relation to composition, operation 
and responsibility of the audit committee’. 
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Table 4-5 reveals several things about the changing characteristics of the ASX. For 

example, there has been a trend amongst the largest companies over the last five years 

of increasing the board size, corresponding to an increase in the number of non-

executive directors. This is consistent with the experience in the U.S. where firms 

responded to calls for greater board independence by adding outside directors instead of 

by removing inside directors (Dahya et al., 2002 and Linck, et al., 2005) and the 

observations of Young (2000) about UK firms’ governance changes in response to the 

Cadbury Report, Greenbury Report, and Hampel Report. Notably, the introduction of 

the ASX corporate governance recommendations did not increase the proportion of 

companies with non-executive chairpersons. This is not hugely surprising given that the 

introduction of a non-executive chairperson was optional, that changes to the 

chairperson are substantially more difficult to make than other directors and that prior to 

the ASX CGR 86 percent of the 200 largest and 68 percent of the 200 smallest 

companies already had a nonexecutive chairperson. 

Table 4-5 shows that the smallest Australian companies have not increased their board 

sizes in recent years, even following the introduction of the ASX CGR. This finding is 

consistent with da Silva Rosa, Etheridge, and Izan (2007), who show that small 

companies were less likely to adopt the optional recommendations as the cost of adding 

additional directors outweighed the perceived value of greater board independence. In 

contrast, the better resourced larger companies appear to have responded to increasing 

calls for independence by adding non-executive directors to their boards, as the average 

board size of the largest 200 companies has increased from 8.5 to 10 over the period. 

This is consistent with the response by UK companies as reported in Young (2000). 

Though not reported in Table 4-5, the average board size of all ASX companies has 

actually declined marginally, so overall it is difficult to make any strong conclusions 

about a relationship between the ASX CGR and board size. 

Even gender balance varies between large and small companies in Australia. In the year 

2000, the largest 200 companies had a total of 108 female directors on their boards. 

While this is hardly an impressive finding, the smallest 200 companies fared much 

worse. In 2000, the smallest 200 companies had only 31 female directors between them! 

After increasing fairly monotonically, the number of females on the boards of 

Australia’s largest companies had increased fifty percent to 157 by 2007. In contrast, 

the number of females on the smallest companies peaked at 44 in 2004, before declining 

to 34 in 2007. 
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Together, these observations suggest that many Australian companies have responded to 

the increasing expectation of independence by increasing the size of the board through 

the addition of non-executive directors, but there are still some hurdles to hiring 

females, especially among small companies. Table 4-5 also reveals the rapid growth in 

the size of revenue of the largest, but not the smallest, ASX companies over recent 

times. A likely reason for the apparent underperformance of small firms in my sample is 

that each year more companies are newly listing and these companies tend to be small 

with little, if any, revenue. So, while the smallest 200 companies may well be 

performing well, they are replaced each year by an even smaller group of companies. 

 

4.5.4  Director Level Descriptive Statistics 

Number of Directorships Held 
 
The distribution of the number of ASX directorships per director between 2000 and 

2007 is documented in Table 4-6. It reveals that the vast majority of ASX directors have 

only one ASX directorship. Table 4-6 also reveals several interesting changes in the 

market between 2000 and 2007. First, corresponding with a period of increasing 

concern over directors being too busy27

                                                 
27 See for example NonExecutive Directors Australian Shareholders Association Policy Statement (2005) 

, the number of directors with more than eight 

directorships grew rapidly, from just five in 2000 to 25 in 2007. Second, there was a 

rapid increase in the number of female directors between 2000 and 2006 (a 74 percent 

increase), though there was a decline in 2007. Despite this period of growth, females 

accounted for only approximately 5 percent of all directors and 4.5 percent of all 

directorships in 2007. Australian gender equity is substantially behind the U.S., Cook 

(2003) reports that just over ten percent of American directors are female and they 

account for ten percent of all directorships. These observations raise serious questions 

about efficiency, equality and diversity in corporate Australia given that females 

comprise more than fifty percent of the adult Australian population and have similar 

education outcomes to males.  
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Table 4-5: Characteristics of the Largest and Smallest ASX listed Companies: 2000-2007 
 

This table reveals the stark differences between the largest sample firms and the smallest in each year between 2000 and 2007. Data are extracted from Connect4 Boardroom 
and Aspect Huntley FinAnalysis. Large 200 is the largest 200 ASX listed companies by market capitalisation. Small 200 are the smallest 200 ASX listed companies by 
market capitalisation. Market capitalisation is estimated using the closing price on the nearest trading day to June 30 in the respective year. 
 

 Characteristic         2000         2001         2002         2003 
Large 200 Small 200   Large 200 Small 200   Large 200 Small 200   Large 200 Small 200 

Median Mkt Cap ($mill) 965 3  911 3  857 3  1,110 3 
Total Mkt Cap ($mill)  578,686 430  684,870 465  646,564 500  740,705 535 
Max Mkt Cap ($mill) 46,858 5  50,816 5  54,773 5  63,434 5 
Min Mkt Cap ($mill)  234 1  228 1  222 1  326 1 
Total Revenue ($mill) 277,760 251  234,566 237  468,854 474  519,867 711 
Median Revenue ($mill)  290 0  301 0.162  583 0.325  691 0.487 
Number of Directors 1,700 1,043  1,715 1035  1,731 1026  1,796 1017 
Non-Exec Directors 1,244 687  1,252 680  1,261 674  1,307 667 
Average Board Size 8.5 5.2  8.5 5.2  8.6 5.1  9.2 5.3 
Number of Females 108 31  114 34  120 38  135 41 
% Non-Exec Chair 90 71   88 69   86 68   86 66 
Number of Listed Comps 1161   1167   1229   1320  
            

 Characteristic        2004           2005   2006            2007 
Large 200 Small 200   Large 200 Small 200   Large  200  Small 200  Large  200 Small 200 

Median Mkt Cap ($mill) 1,363 3  1,635 3  1,907 3  2,224 3 
Total Mkt Cap ($mill) 834,845 569  1,044,591 598  1,254,337 626  1,506,198 655 
Max Mkt Cap ($mill)  72,095 5  104,561 5  137,026 5  179,572 6 
Min Mkt Cap ($mill)  430 1  581 1  732 1  923 1 
Total Revenue ($‘000s) 570,881 949  583,027 919  595,174 890  607,574 862 
Median Revenue ($‘000s)  799 0.650  842 0.515  886 0.380  932 0.281 
Number of Directors 1,862 1,008  1,886 1,023  1909 1037  1,933 1,052 
Non-Exec Directors 1,354 661  1,380 666  1405 670  1,431 675 
Average Board Size 9.3 5.0  9.0 5.0  9.5 5.2  10.0 5.0 
Number of Females 151 44  153 41  155 37  157 34 
% Non-Exec Chair 86             65   87 75   88 86   89  88  
Number of Listed Comps 1400   1536   1688   1708  
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Table 4-6: Number of Directorships per Director: 2000-2007 
 
This table shows the number of directorships held per director between 2000 and 2007.The total column 
includes by male and female directors, the female column includes only female directors. Data are 
extracted for all ASX listed companies from Connect4 Boardroom, ambiguous data are clarified with 
Aspect Huntley DatAnalysis. 

 

Other than the observations regarding female directors presented earlier, Table 4-6 

indicates the Australian market is remarkably similar to that of the United States. Cook 

(2003) shows that, in the U.S. 81 percent of U.S directors sat on only one board. In 

2003 the corresponding figure in Australian was 80 percent. She also shows that 13 

percent of all directors sat on two boards; the figure for Australia is also 13 percent. An 

equal proportion of U.S. and Australian directors serve on three boards (four percent). 

The only difference is in the maximum number of directorships held by an individual. 

In the U.S. the maximum directorships in 2003 was nine, in Australia the corresponding 

figure was 11. These findings support the observation that the Australian market is very 

similar to the U.S. in many ways, and as such Australian research on interlocks may 

help inform the U.S. experience. 

Seats 
2000   2001   2002   2003 

Total Female   Total Female   Total Female   Total Female 
1 4,422 170 

 
4,752 206 

 
4,719 189 

 
5,176 228 

2 670 28 
 

677 28 
 

694 30 
 

811 33 
3 231 14 

 
211 14 

 
222 12 

 
247 11 

4 106 3 
 

84 2 
 

105 7 
 

117 11 
5 37 0 

 
39 1 

 
37 0 

 
49 2 

6 13 0 
 

18 0 
 

15 1 
 

18 1 
7 12 0 

 
5 0 

 
8 0 

 
14 0 

8 1 0 
 

4 0 
 

3 0 
 

8 0 
9 1 0 

 
1 0 

 
1 0 

 
2 0 

10 0 0 
 

0 0 
 

2 0 
 

2 0 
  >10 3 0 

 
2 0 

 
1 0 

 
2 0 

Total 5496 215 
 

5793 251 
 

5807 239 
 

6446 286 

Seats 
2004   2005   2006   2007 

Total Female   Total Female   Total Female   Total Female 
1 5,306 246 

 
5,414 254 

 
5,755 283 

 
6,118 265 

2 811 33 
 

1032 46 
 

1203 53 
 

1402 45 
3 288 17 

 
341 17 

 
408 26 

 
488 17 

4 134 7 
 

159 4 
 

179 7 
 

202 4 
5 47 2 

 
66 4 

 
88 2 

 
117 2 

6 13 0 
 

35 1 
 

28 1 
 

22 2 
7 15 1 

 
8 0 

 
26 1 

 
20 0 

8 5 0 
 

9 0 
 

13 1 
 

15 0 
9 0 0 

 
5 0 

 
6 0 

 
7 0 

10 2 0 
 

0 0 
 

2 0 
 

2 0 
  >10 4 0 

 
2 0 

 
1 0 

 
1 0 

Total 6625 306   7071 326   7709 374   8394 335 
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Director Age 

The demographic distribution of Australian directors between 2004 and 2007 is 

presented in Table 4-7. The years 2000-2003 are not included due to data limitations. 

Over two thirds of all directors are males in the 50-69 year age range, and these 

directors hold about 70 percent of all directorships. Moreover, these figures are 

marginally increasing over time. The under-representation of females on Australian 

boards cannot be explained by differences in age distributions, as the two markets are 

similar in all other respects. The proportions of directors in the Australian and U.S. 

markets between the ages of 50 and 69 are 69 and 70 percent, respectively. The mean 

age of Australian directors is 55.8, and the mean age of directors in the U.S. is 58.5. In 

each market the average female director is approximately five years younger than the 

average male director (51.5 compared to 56 in Australia, 54.1 compared to 58.9 in the 

U.S.). If anything, intuition suggests that the slightly younger director pool in Australia 

would imply a greater proportion of females in Australia than in the U.S. 

As shown in Table 4-8, fewer than ten percent of all Australian director sat on more 

than one board with another director at the same time in the years 2000-07 yet 

Australian directors are substantially more interlocked than their U.S. counterparts. This 

and the differences in gender diversity are the key differences between the Australian 

and U.S. markets. Cook (2003) reports that in the U.S. in 2003 only seven directors are 

interlocked with five or more others; the corresponding figure in Australia is 139 

(ranging from 108-129 across the years). Each year between 2000 and 2007 an average 

of twenty ASX directors were interlocked with at least ten others. Further, there is no 

apparent decline in the frequency of this phenomenon. This contrasts starkly with 

Cook’s (2003) findings documenting that the highest number of interlocks that any U.S. 

director had was seven. This difference is particularly interesting as the ratio of 

directorships to individual directors is roughly the same in each market (1.26 in the U.S. 

and 1.37 in Australia) and the distribution of the number of directorships held by 

directors in each market is very similar. 

The data presented in Table 4-8 reveal that females are slightly more likely to be 

interlocked than males. Just fewer than ten percent of male directors sit on at least two 

boards, whereas just over ten percent of females do. This finding coupled with the 

observation made above that small companies have many fewer females on the board 
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than large companies is another reason to expect that large companies are more 

interlocked than smaller ones. 

One plausible explanation for this surprising finding is that the relatively restrictive 

legislative environment in which U.S. directors operate prevents the establishment of 

interlocking relationships that would otherwise be attractive to directors.  Another 

possible explanation is that the presence of several of Australia’s largest companies and 

their listed subsidiaries or closely related entities (that share almost identical boards) is 

driving this result. This explanation is examined by removing from the sample 

companies that share at least two directors and can be identified as part of the same 

corporate group (notably Macquarie). Unreported results reveal that this is an 

insufficient explanation; the removal of these companies has a negligible impact on the 

extent of interlocking in Australia.  

 

 

Table 4-7: ASX Director Demographics: 2004-2007 
 
This table shows some demographic characteristics of the complete sample of ASX directors each year 
between 2000 and 2007. ‘Directors’ is the number of individuals in each age and sex category, and ‘Seats’ 
is the total number of directorships those individuals hold. Data extracted from Connect4 with ambiguous 
data checked against AspectHuntley’s Finanalysis database. 

Panel A: Males 

 
2004 2005 2006 2007 

Age Directors Seats Directors Seats Directors Seats Directors Seats 
20-29 2 2 4 5 5 8 3 4 
30-39 97 128 119 155 141 182 136 183 
40-49 599 774 614 821 628 867 648 946 
50-59 1166 1641 1161 1718 1156 1795 1293 2011 
60-69 1239 1882 1120 1776 1001 1669 1254 2031 
70-79 323 472 254 366 184 260 226 314 
80-89 21 25 16 19 11 12 13 14 

Panel B: Females 

 
2004 2005 2006 2007 

Age Directors Seats Directors Seats Directors Seats Directors Seats 
20-29 0 0 1 1 1 1 0 0 
30-39 4 4 6 7 8 9 9 9 
40-49 51 60 51 70 50 79 52 79 
50-59 63 107 64 110 65 112 72 109 
60-69 24 45 25 44 25 42 32 56 
70-79 4 6 2 3 0 0 2 3 
80-89 1 1 1 1 0 0 0 0 
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Table 4-8: Number of Interlocks: 2000-2007 
 

This table shows the number interlocks individual directors were involved in each year between 2000 
and 2007. An interlock occurs between two directors when they serve on at least two boards together. 
Sample consists of all ASX directors in each sample year. Primary data source was Connect4 
Boardroom, ambiguous data supplemented with Aspect Huntley’s FinAnalysis. 

Panel A: Males 
Interlocks 2000 2001 2002 2003 2004 2005 2006 2007 

0 4,713 4,879 4,920 4,962 5,044 5,086 5,210 5,334 
1 205 212 214 216 219 221 226 231 
2 86 89 90 91 92 93 95 97 
3 48 50 50 51 51 52 53 54 
4 44 46 46 47 47 48 49 50 
5 21 21 21 21 21 21 21 21 
6 22 23 23 24 24 24 25 26 
7 17 17 17 17 15 17 17 17 
8 19 19 19 19 19 19 19 19 
9 28 29 29 30 30 30 31 32 

10 2 2 2 1 2 2 2 3 
>10 17 17 17 19 15 16 16 16 

Panel B: Females 
Interlocks 2000 2001 2002 2003 2004 2005 2006 2007 

0 194 222 229 236 249 256 277 298 
1 10 12 12 13 13 14 15 16 
2 7 8 8 9 9 9 10 11 
3 1 1 1 1 0 1 1 1 
4 0 0 0 0 0 0 0 0 
5 1 1 1 1 0 1 0 1 
6 0 0 0 0 0 0 0 0 
7 1 1 1 1 0 1 1 1 
8 0 0 0 0 0 0 0 0 
9 1 1 1 2 2 2 2 2 

10 0 0 0 0 0 0 0 0 
>10 1 1 2 3 1 2 2 2 

 
 
 

4.6  Results and Analysis 

4.6.1  Interlocking and Industry  

Table 4-9 presents the extent of the board networks of the average member of each of 

the ten GICS sectors. Providing initial support for the empirical prediction that financial 

companies are the most interlocked, the table reveals that in six of the eight years the 

financial industry had the highest average degree centrality. In the other two years (2001 

and 2007) the utilities industry was the most interlocked. While this result was not 

expected it is possibly a chance result. The very small number of companies in the 

utilities industry means aggregate results are very sensitive to the impact of one or two 

highly interlocked companies.  
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Table 4-9: GICS Sector and Interlocking on the ASX 2000-2007 
 

This table presents the average the average of two measures of interlocks (degree centrality and 
interlocks), the average size, and the number of companies for each of the ten Global Industry 
Classification Scheme sectors on the ASX. Degree is degree centrality, a count of the number of 
companies that a company is connected to through its board of directors. Interlock is a count of the 
number of companies that a company shares at least two directors with. Size is average market 
capitalisation of companies in the industry measured in millions of dollars at the close of the last trading 
day of the financial year Data extracted from Connect4.  

 
2000 

 
2001 

GICS Degree Interlock Size($m) N 
 

Degree Interlock Size($m) N 
Utilities 6.33 0.90 126 10 

 
6.09 0.87 120 11 

Financials 6.92 0.99 1,556 147 
 

5.49 0.85 1482 162 
Cons Stap 5.32 0.76 903 65 

 
5.68 0.81 860 63 

Industrials 3.88 0.55 349 141 
 

4.27 0.51 333 147 
Energy 4.61 0.56 346 59 

 
4.70 0.72 329 60 

Telecoms 6.36 0.91 1,839 31 
 

5.97 0.84 1752 35 
Cons Disc 4.75 0.69 953 139 

 
4.84 0.60 907 138 

Materials 4.85 0.71 400 292 
 

5.21 0.68 381 299 
Health 5.20 0.64 269 58 

 
5.61 0.80 257 82 

IT 5.02 0.72 90 109 
 

4.72 0.71 86 136 

 
2002 

 
2003 

GICS Degree Interlock Size($m) N 
 

Degree Interlock Size($m) N 
Utilities 5.85 0.84 324 15 

 
5.61 0.83 29 18 

Financials 7.06 1.01 1,422 193 
 

8.63 1.20 1,363 214 
Cons Stap 6.04 0.85 876 57 

 
6.40 0.91 891 60 

Industrials 4.66 0.73 337 154 
 

5.05 0.70 342 169 
Energy 4.79 0.71 307 64 

 
4.88 0.68 285 69 

Telecoms 5.58 0.8 1,517 36 
 

5.20 0.74 1,283 41 
Cons Disc 4.93 0.68 803 151 

 
5.03 0.68 699 150 

Materials 5.58 0.82 358 322 
 

5.95 0.82 335 351 
Health 6.02 0.82 229 97 

 
6.42 0.93 202 106 

IT 4.43 0.63 62 138 
 

4.13 0.59 38 139 
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Table 4-9 (Continued): GICS Sector and Interlocking on the ASX: 2000-2007 
 

This table presents the average the average of two measures of interlocks (Degree and Interlocks), the 
average size, and the number of companies for each of the ten Global Industry Classification Scheme 
sectors on the ASX. In the GICS column, ‘Cons. Discr’ is the consumer discretionary sector and ‘Cons. 
Staples’ is the consumer staples sector. Degree is degree centrality, a count of the number of companies 
that a company is connected to through its board of directors. Interlock is a count of the number of 
companies that a company shares at least two directors with. Size is average market capitalisation of firms 
in the industry measured in millions of dollars at the close of the last day of trading of the financial year. 
Data extracted from Connect4.  
  2004   2005 
GICS Degree Interlock Size($m)    N   Degree Interlock Size($m) N 
Utilities 6.12 0.77 687 16 

 
6.63 0.85 845 18 

Financials  8.39 1.05 1469 228 
 

8.15 1.02 1,574 255 
Cons Stap 6.40 0.80 1049 58 

 
6.40 0.80 1,206 57 

Industrials  4.96 0.62 411 175 
 

4.88 0.58 480 178 
Energy  4.83 0.60 366 72 

 
4.77 0.58 445 105 

Telecoms 4.95 0.62 1213 35 
 

4.71 0.62 1,143 36 
Cons Disc 4.80 0.60 896 148 

 
4.57 0.59 1,092 172 

Materials  5.52 0.69 414 403 
 

5.09 0.62 492 429 
Health 5.89 0.74 227 120 

 
5.35 0.65 252 141 

IT  3.69 0.46 55 141   3.26 0.45 72 141 
  2006 

 
2007 

GICS Degree Interlock Size($m) N   Degree Interlock Size($m) N 
Utilities 7.65 0.96 1161 19 

 
8.67 1.08 1,470 21 

Financials 7.66 0.97 1786 294 
 

7.17 0.90 1,997 300 
Cons Stap 6.40 0.82 1522 56 

 
6.40 0.80 1,838 42 

Industrials 4.71 0.54 618 196 
 

4.54 0.57 756 168 
Energy 4.65 0.59 606 148 

 
4.53 0.57 767 158 

Telecoms 4.22 0.56 1003 37 
 

3.73 0.47 863 28 
Cons Disc 4.12 0.51 1485 177 

 
3.67 0.46 1,878 153 

Materials 4.24 0.57 649 485 
 

3.39 0.42 806 440 
Health 4.27 0.54 302 159 

 
3.19 0.40 352 162 

IT 2.39 0.31 105 134   1.52 0.19 139 102 
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Table 4-9 also reveals the average degree centrality of financial companies has been 

decreasing since 2003 even though they have been increasing in size.  This trend 

coincides with increasing concerns over financial institutions’ conflicts of interest as 

well as an increasing push for independence (Kohler, 2007; Firth, 2007, Whyte, 2007) 

though further research is required to confidently explain this trend. Despite the 

downward trend, financial institutions remain some of the most interlocked in the 

market. Other industries have also experienced much change throughout the period. For 

example, in 2003 the average health care company shared at least two directors with 

0.93 others yet by 2007 this figure had declined to 0.43. Since this corresponded with an 

increase in the number of health care firms of more than 52 percent it appears that for 

some reason, new health care firms are forgoing the opportunity to learn from 

experienced health care directors. This result is inconsistent with resource dependence 

theory which predicts that the new health care firms would be motivated to form 

interlocks with established firms. There are many possible explanations for this. For 

example, conflicts of interest could prevent ties being created. Alternatively, if the new 

health care firms have no resources that the established players would like to secure 

access to, the established firms would have little motivation to establish interlocks with 

them. The general patterns identified between industry and interlocking are not 

restricted to the use of the centrality measure degree centrality; they remain very similar 

if the stricter measure, interlocks, is used. 

Table 4-10 reveals the number of times companies in a given industry interlock with 

others from another industry. The strongest support for the empirical prediction that 

companies interlock predominantly with companies within their industry comes from 

the financial and materials industries. Both of these industries are highly interlocked in 

absolute terms in each year as well as being highly within-sector interlocked. More than 

70 percent of financial sector interlocks and almost 60 percent of all materials sector 

interlocks are with another company in the same industry. It can also be seen that the 

financial sector maintains multiple interlocks with almost every other sector, an 

observation consistent with this study’s first empirical prediction and previous studies 

including Dooley (1969) and Glasberg (1987). 
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Table 4-10: Director Interlocking and GICS Sector: 2000 – 2007 
 

This table presents the number of interlocks occurring between companies in each of the 10 Global 
Industry Classification Scheme (GICS) sectors in the ASX between the years 2000 and 2007. An 
interlock occurs when two companies share at least two directors. The Total column shows the total 
number of interlocks involving companies from the sector. The % in Sector column shows the 
percent of interlocks between companies in the same industry. Director data extracted from 
Connect4, ambiguous data supplemented with data from Aspect Huntley FinAnalysis database. 

Panel A: 2000 
 Number of interlocks with others from sector:  % in 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 10 11 1 1 2 1 3 1 1 2 33 30 
Materials (15) 50 121 12 5 6 3 5 2 3 0  207 58 
Industrials (20) 6 13 21 7 6 4 10 4 4 3 78 27 
Cons. Discr (25) 4 5 6 32 4 12 18 8 5 2 96 33 
Cons. Staples (30) 5 7 4 3 9 3 13 1 2 1 49 18 
Health Care (35) 1 2 4 3 1 12 6 4 2 0 37 33 
Financials (40) 10 3 6 6 1 4 108 1 3 4   146 74 
IT (45) 7 8 7 12 13 13 4 9 2 3 79 12 
Telecoms (50) 4 4 2 3 3 3 4 0 3 2 28 12 
Utilities (55) 1 0 1 1 1 0 1 0 0 2   9 22 

Panel B: 2001 
 Number of interlocks with others from sector:  % in 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 14 12 1 2 3 1 5 2 1 2 43 32 
Materials (15) 50 116 12 5 6 3 6 2 3 0  203 57 
Industrials (20) 6 13 16 7 6 4 10 4 4 5 75 21 
Cons. Discr (25) 4 5 6 15 4 13 21 8 5 2 83 32 
Cons. Staples (30) 5 7 4 3 7 3 13 1 2 1 51 22 
Health Care (35) 1 2 4 3 1 15 6 4 2 0 66 32 
Financials (40) 10 2 6 6 1 4 101 1 3 4   138 73 
IT (45) 7 8 7 14 16 15 4 18 3 4 97 18 
Telecoms (50) 4 5 2 3 4 3 4 0 2 2 29   7 
Utilities (55) 1 0 1 1 1 0 2 0 0 4 10 25 

Panel C: 2002 
 Number of interlocks with others from sector:  % in 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 14 16 0 2 0 1 6 2 1 3 45 31 
Materials (15) 58 150 15 9 10 5 10 2 4 1  264 57 
Industrials (20) 9 17 27 14 14 6 14 5 1 5  112 24 
Cons. Discr (25) 4 7 6 33 4 13 21 8 5 2  103 32 
Cons. Staples (30) 5 7 4 3 10 3 13 1 2 1 49 20 
Health Care (35) 3 4 9 9 4 28 15 10 5 3 79 36 
Financials (40) 12 3 9 9 4 5 144 1 3 5  195 74 
IT (45) 5 6 6 14 15 15 4 15 4 3 87 17 
Telecoms (50) 4 5 2 3 4 3 4 0 2 2 29   8 
Utilities (55) 1 0 1 1 2 0 5 0 0 3 13 23 
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Table 4-10 (Continued): Director Interlocking and GICS Sector 2000 – 2007 
 

This table presents the number of interlocks occurring between companies in each of the 10 Global 
Industry Classification Scheme (GICS) sectors in the ASX between the years 2000 and 2007. An 
interlock occurs when two companies share at least two directors. The Total Interlocks column 
shows the percent of interlocks involving companies from the sector. The % in Sector column shows 
the number of interlocks between companies in the same industry. Director data extracted from 
Connect4, ambiguous data supplemented with data from Aspect Huntley FinAnalysis database. 

Panel D: 2003 
 Number of interlocks with others from sector:  % In 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 14 17 1 2 0 1 6 2 1 3 47 31 
Materials (15) 60 165 18 9 12 6 9 3 5 1  288 57 
Industrials (20) 9 17 26 15 16 6 15 6 2 6  118 22 
Cons. Discr (25) 4 7 6 32 4 13 21 8 5 2  102 31 
Cons. Staples (30) 4 7 6 3 9 5 14 2 3 2 55 17 
Health Care (35) 3 4 9 9 4 37 15 10 5 3 99 37 
Financials (40) 14 6 11 11 7 5 190 2 4 7  257 74 
IT (45) 5 4 5 14 15 15 4 13 4 3 82 16 
Telecoms (50) 4 5 2 3 4 3 4 0 3 2 30   9 
Utilities (55) 1 0 2 2 2 0 5 0 0 3 15 21 

Panel E: 2004 
 Number of interlocks with others from sector:  % In 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 13 16 1 2 0 0 5 2 1 3 43 30 
Materials (15) 59 161 19 8 11 5 7 2 5 1  278 58 
Industrials (20) 8 17 28 13 14 7 12 5 1 3  108 26 
Cons. Discr (25) 2 5 6 28 3 12 20 7 4 2 89 32 
Cons. Staples (30) 3 7 5 2 7 5 11 2 2 2 46 16 
Health Care (35) 2 4 9 8 3 32 14 9 5 2 89 36 
Financials (40) 13 6 10 10 7 5 177 2 4 6  240 74 
IT (45) 4 3 5 12 13 11 3 9 3 2 65 14 
Telecoms (50) 2 5 1 3 2 3 4 0 2 0 22 10 
Utilities (55) 1 0 1 1 1 0 5 0 0 3 12 21 

Panel F: 2005 
 Number of interlocks with others from sector:  % In 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 18 29 1 2 0 0 5 2 1 3 61 30 
Materials (15) 57 157 17 6 10 4 7 2 5 1  266 59 
Industrials (20) 7 15 28 11 14 7 12 5 1 3  103 27 
Cons. Discr (25) 2 5 10 34 3 14 21 7 4 2  102 33 
Cons. Staples (30) 3 7 5 2 6 5 12 2 2 2 46 13 
Health Care (35) 2 4 10 8 3 32 16 10 5 2 92 35 
Financials (40) 14 6 11 11 8 7 192 2 4 7  260 74 
IT (45) 4 3 5 12 13 11 3 6 3 2 63 10 
Telecoms (50) 1 5 1 3 2 3 4 0 3 0 22 12 
Utilities (55) 2 0 2 1 1 0 6 0 0 3 15 21 
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Table 4-10 (Continued): Director Interlocking and GICS Sector 2000 – 2007 
 

This table presents the number of interlocks occurring between companies in each of the 10 Global 
Industry Classification Scheme (GICS) sectors in the ASX between the years 2000 and 2007. An 
interlock occurs when two companies share at least two directors. The Total Interlocks column shows 
the total number of interlocks involving companies from the sector. The % in Sector column shows 
the percent of interlocks between companies in the same industry. Director data extracted from 
Connect4, ambiguous data supplemented with data from Aspect Huntley FinAnalysis database. 

Panel G: 2006 
 Number of Interlocks from sector:  % In 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 22 34 3 2 0 0 10 1 1 3 76 29 
Materials (15) 34 94 10 4 6 2 6 1 2 0  159 59 
Industrials (20) 3 10 16 9 3 5 10 2 1 3 62 26 
Cons. Discr (25) 3 4 8 18 0 3 11 6 3 1 57 32 
Cons. Staples (30) 0 6 3 0 4 1 8 1 2 1 26 15 
Health Care (35) 1 2 5 4 1 16 7 5 2 0 43 37 
Financials (40) 11 6 10 10 8 7 188 2 4 7   253 74 
IT (45) 1 1 2 5 1 5 2 2 0 0 19 11 
Telecom (50) 1 3 1 3 2 2 4 0 2 0 18 11 
Utilities (55) 3 0 3 1 1 0 7 0 0 4 19 21 

 Panel H: 2007   
 Number of Interlocks from sector:  % In 

Sector 10 15 20 25 30 35 40 45 50 55 Total Sector 
Energy (10) 25 35 5 2 0 1 12 2 6 2 90 28 
Materials (15) 38 102 13 6 5 4 8 3 5 1  185 55 
Industrials (20) 6 12 25 13 6 7 11 6 3 7 96 26 
Cons. Discr (25) 4 5 9 22 0 4 12 8 4 2 70 32 
Cons. Staples (30) 2 8 4 1 5 1 8 1 3 1 34 16 
Health Care (35) 5 4 7 3 1 26 5 8 4 2 65 40 
Financials (40) 11 6 10 10 8 7 194 2 4 7  270 72 
IT (45) 0 2 2 5 0 6 2 2 0 0 20  9 
Telecom (50) 1 2 1 3 1 2 2 0 1 0 13 10 
Utilities (55) 4 1 3 1 1 0 8 0 0 5 23 20 

 
 

While descriptive explorations like those presented above can provide interesting 

insights into the nature of board networks, they are not statistically rigorous. With a few 

exceptions (such as Hallock, 1999), this lack of statistical analysis is a common 

weakness of this literature. To address this concern, a simulation approach (relational 

contingency table analysis) was used to statistically investigate the tendency of 

companies to share directors with companies from the same sector. Relational 

contingency table analysis tests whether the diagonal cells differ from all those that are 

not diagonal. To measure statistical significance 1,000 random graphs were created that 

shared the same companies and total number of ties as the empirical network. The 

simulation approach utilized follows the methodology presented in Chung and Lu 
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(2002a,b) and Chung, Lu and Vu (2003).  A detailed description of this methodology is 

provided in Appendix 1. 

Chung-Lu graph simulations were used to estimate the ratio of the observed number of 

ties between each pair of industries and the number of ties estimated from the 1,000 

simulations. The results are presented in Table 4-11; numbers above one can be 

interpreted to mean that shared directorships between the pair of industries occur more 

often than predicted from the thousand random simulations. A chi-square test is 

conducted to determine whether the empirical distribution of inter-industry director 

interlocks differs from the distribution resulting from the 1,000 simulated distributions.  

The observed chi-square value of the pooled sample was significant at better than the 

one percent level, so it can be concluded that companies have a strong tendency to share 

directors with companies in the same industry.  

  
Table 4-11: Ratio of Actual to Expected Inter-Industry Ties 

This table presents the results of relational table contingency analysis used to assess whether companies 
are more likely to share directors with others from the same industry. The figures represent the ratio of the 
actual number of ties between companies in the industries reflected in the first row and column to the 
number of ties expected in a random network. The denominator is calculated by generating 1,000 random 
graphs with the same companies and number of inter-company ties as the empirical distribution. Sample 
uses data pooled from 2000 to 2007, a total of 11,228 firm years. 
  10 15 20 25 30 35 40 45 50 55 
Energy (10) 3.89 0.70 0.43 0.86 0.58 0.36 0.40 0.27 0.28 1.76 
Materials (15) 0.07 3.27 1.47 0.45 1.77 0.77 1.43 0.00 1.74 2.87 
Industrials (20) 0.43 1.47 2.27 0.53 0.84 0.61 0.86 0.41 0.61 1.35 
Cons. Discr (25) 0.86 0.45 0.53 2.21 0.61 0.31 0.52 0.39 0.41 0.67 
Cons. Staples (30) 0.58 1.77 0.84 0.61 5.14 0.79 1.40 0.39 1.03 1.13 
Health Care (35) 0.36 0.77 0.61 0.31 0.79 5.04 0.59 0.46 1.05 0.31 
Financials (40) 0.40 1.43 0.86 0.52 1.40 0.59 3.94 0.38 0.66 1.31 
IT (45) 0.27 0.00 0.41 0.39 0.39 0.46 0.38 1.78 0.48 0.27 
Telecom (50) 0.28 1.74 0.61 0.41 1.03 1.05 0.66 0.48 1.16 0.00 
Utilities (55) 1.76 2.87 1.35 0.67 1.13 0.31 1.31 0.27 0.00 16.12 
Chi-Square 4329 

         Significance 0.002 
          

 

Another test is used to ‘drill down’ into the above results and determine whether 

companies from all industries demonstrate this homophilic tendency. Commonly known 

as the variable homophily test, it is a test for network autocorrelation with categorical 

attributes. Significant coefficients indicate that companies within that industry are more 

likely to share directors with each other. Once again, 1,000 random graphs are 

generated. The intercept is the probability of a tie between any two members of 
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different groups, the coefficients on the industry variables is the incremental probability 

of ties occurring between two companies within the industry. Table 4-12 reports the 

results of this analysis. It is clear that companies from most industries have a 

statistically significant tendency to share directors with others from the same industry. 

The only exceptions are the Information Technology, Telecommunication and Utilities 

industries, which all have small sample sizes.  

 

Table 4-12: Industry Variable Homophily 
 
This table presents the result of a variable homophily test investigating whether companies are more likely to 
share directors with others from the same industry. The intercept is the probability of a tie between any two 
members of different groups, the coefficients on the industry variables is the incremental probability of ties 
occurring between two companies within the industry. 
Industry 2000 2001 2002 2003 2004 2005 2006 2007 

Intercept 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 
Energy  0.004** 0.004** 0.004** 0.006** 0.006** 0.005** 0.005** 0.005** 
Materials  0.001** 0.001** 0.001** 0.002** 0.003** 0.002** 0.003* 0.002** 
Industrials  0.002** 0.002** 0.002** 0.002** 0.002** 0.002** 0.002** 0.002** 
Cons  Disc  0.004** 0.004** 0.003** 0.004** 0.002** 0.003** 0.002* 0.002** 
Cons Stapl 0.007** 0.007** 0.005* 0.007** 0.007** 0.007 0.007** 0.007** 
Health  0.007** 0.007** 0.007** 0.009** 0.007** 0.010** 0.007** 0.007** 
Financials  0.006** 0.006** 0.007** 0.006** 0.007** 0.006** 0.007** 0.007** 
IT  0.000 0.001 0.001 0.001 0.000 0.001 0.000 0.001 
Telecom  0.000 0.001 0.000 0.001 0.000 0.000 0.001 0.000 
Utilities  0.030 0.040* 0.040* 0.020 0.040** 0.000 0.020* 0.040** 
* and ** indicate statistical significant at the 5 and 1 percent levels, respectively. 

 
 

The conclusions that can be drawn from both the relational table contingency analysis 

and variably homophily tests are that there is a clear tendency of companies to share 

directors with others in the same industry. Further, this tendency exists in virtually all 

industries.  

 
 

4.6.2  Board Interlocking and Company Size 

The second empirical prediction regarding size is that the largest companies interlock 

with similarly large companies. Figure 4-2 reveals the frequency of interlocks between 

companies in each size decile using the entire sample of eight years. The steep peak that 

is observable is evidence that the vast majority of interlocks involve companies from the 
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top two largest deciles. Though it is not observable in Figure 4-2, the segregation of 

large and small companies has been increasing marginally during the period. 

 

Figure 4-2: Director Interlocking and Company Size in the ASX 2000-2007 

This figure presents the number of cases that a company from one market capitalisation decile (CapDec 
Partner One) shares at least two directors with another from a particular market capitalisation decile 
(CapDec Partner Two). The data are a pooled sample of each company on the ASX each year 2000 to 
2007. Primary data source is Connect4, ambiguous data supplemented with data from Aspect Huntley 
FinAnalysis. 

 
 
 
 
Table 4-13 uses the full 2000-2007 sample and presents strong evidence in support of 

the prediction that large companies are more highly interlocked than small ones.  Panel 

A reveals the extent to which size is related to degree centrality. In each year the largest 

ten percent of companies had between two and five times the degree centrality of the 

smallest companies and this difference is increasing over time. It is not just the two 

extremes that differ; each there is a monotonic relationship between degree centrality 

market capitalisation decile. Panel B presents the same analysis except that it uses 

betweenness centrality (a measure of indirect connections) as the measure of centrality. 

The key observations are almost identical to those of Panel A. The largest companies 

are many times more central than the smallest companies, the difference is increasing 
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over time, and there is a monotonic relationship between size and centrality. Panel C 

presents the results using interlocks as the measure of centrality. This measure is similar 

to degree centrality but only includes cases where companies share at least two 

directors. Its results are fully consistent with the findings discussed above. 
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Table 4-13: Size and Interlocking: 2000-2007 
 

This table presents the average degree centrality (Panel A), Betweenness Centrality (Panel B), and 
Interlocks (Panel C) in each market capitalisation size decile for each year between 2000 and 2007 on 
the ASX. Primary data source is Connect4, ambiguous data supplemented with data extracted from 
Aspect Huntley FinAnalysis. Degree Centrality is a count of the number of companies with which a 
company shares at least one director. Betweenness centrality is a measure of the centrality of a company 
based on both the indirect and direct connections it has with other boards (it is discussed further in the 
chapter). Interlocks are a count of the number of times a company shares at least two directors with 
another. 

Panel A: Degree Centrality 
Cap Dec 2000 2001 2002 2003 2004 2005 2006 2007 

Largest 10 8.40 9.54   10.68  11.82  11.54 11.26   10.69  10.41 
9 4.88 6.04 7.21 8.38 8.35 8.33 8.28 8.26 
8 4.82 5.18 5.54 5.90 5.71 5.51 5.11 4.91 
7 4.00 4.40 4.80 5.20 5.10 5.01 4.81 4.71 
6 5.38 5.04 4.69 4.34 4.22 4.10 3.85 3.73 
5 3.64 4.18 4.71 5.24 4.83 4.43 3.61 3.20 
4 3.92 4.09 4.26 4.42 4.27 4.11 3.80 3.65 
3 3.72 4.10 4.48 4.86 4.42 3.99 3.13 2.70 
2 4.01 4.27 4.54 4.80 4.53 4.25 3.70 3.43 

Smallest 1 4.25 4.51 4.77 5.03 4.44 3.85 2.67 2.08 
Panel B: Betweenness Centrality 

Cap Dec 2000 2001 2002 2003 2004 2005 2006 2007 
Largest 10 0.69 0.59 0.48 0.38 0.42 0.45 0.52 0.56 

9 0.34 0.33 0.32 0.31 0.32 0.32 0.33 0.34 
8 0.28 0.26 0.23 0.20 0.20 0.20 0.20 0.20 
7 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 
6 0.32 0.27 0.22 0.16 0.16 0.15 0.14 0.14 
5 0.21 0.22 0.23 0.23 0.22 0.21 0.18 0.17 
4 0.17 0.16 0.14 0.12 0.13 0.14 0.16 0.17 
3 0.16 0.16 0.16 0.16 0.16 0.16 0.15 0.15 
2 0.23 0.20 0.17 0.15 0.15 0.15 0.16 0.17 

Smallest 1 0.15 0.15 0.15 0.15 0.14 0.13 0.11 0.10 
Panel C: Interlocks 

Cap Dec 2000 2001 2002 2003 2004 2005 2006 2007 
Largest 10 0.92 0.88 0.90 0.92 0.94 0.96 0.98 1.00 

9 0.87 0.84 0.89 0.90 0.92 0.94 0.96 0.98 
8 0.50 0.48 0.49 0.50 0.51 0.52 0.53 0.54 
7 0.48 0.46 0.49 0.50 0.51 0.52 0.53 0.54 
6 0.42 0.40 0.39 0.40 0.40 0.41 0.42 0.43 
5 0.39 0.37 0.28 0.28 0.29 0.29 0.30 0.31 
4 0.38 0.36 0.40 0.40 0.41 0.42 0.43 0.44 
3 0.35 0.34 0.35 0.36 0.36 0.37 0.38 0.39 
2 0.33 0.32 0.33 0.34 0.35 0.35 0.36 0.37 

Smallest 1 0.29 0.28 0.27 0.27 0.28 0.28 0.29 0.29 
 

 

 



101 
 

Two statistical tests are used to provide additional insight into the finding above. First, 

the simulation method used to test the industry hypothesis (relational contingency table 

analysis) is repeated using capitalisation deciles as the categories in place of industries. 

The results of this analysis are presented in Table 4-14. Once again, the observed chi-

square value each year is significant at better than one percent, supporting the 

observation that directors have a tendency to join boards of companies similar to those 

they currently serve on. 

 

Table 4-14: Ratio of Actual to Expected Inter-Capitalisation Decile Ties 
 
This table presents the results of relational table contingency analysis used to assess whether companies are 
more likely to share directors with others in the same market capitalisation decile. The figures represent the 
ratio of the actual number of ties between companies in the size deciles reflected in the first row and 
column to the number of ties expected in a random network. The denominator is calculated by generating 
1,000 random graphs with the same companies and number of inter-company ties as the empirical 
distribution. Sample uses data pooled from 2000 to 2006, a total of 11,228 firm years. Data are extracted 
from Connect4 and DatAnalysis. 
  1 2 3 4 5 6 7 8 9 10 
Largest Decile 16.78 3.21 1.85 1.02 0.52 0.43 0.30 0.22 0.19 0.14 
Decile 2 3.21 4.57 1.3 1.24 1.08 0.52 0.57 0.39 0.41 0.25 
Decile 3 1.85 1.30 1.66 1.11 0.63 0.46 0.66 0.57 0.45 0.29 
Decile 4 1.02 1.24 1.11 1.77 0.75 0.83 0.61 0.99 0.59 0.31 
Decile 5 0.52 1.08 0.63 0.75 1.66 0.67 0.67 0.76 0.56 0.50 
Decile 6 0.43 0.52 0.46 0.83 0.67 1.56 0.71 0.83 0.90 0.61 
Decile 7 0.30 0.57 0.66 0.61 0.67 0.71 1.92 0.62 0.79 0.67 
Decile 8 0.22 0.39 0.57 0.99 0.76 0.83 0.62 1.97 0.84 0.74 
Decile 9 0.19 0.41 0.45 0.59 0.56 0.9 0.79 0.84 1.71 0.64 
Smallest Decile 0.14 0.25 0.29 0.31 0.50 0.61 0.67 0.74 0.64 1.82 
Chi-Sq. 11544 

         Sig. 0.002 
          

A network autocorrelation with categorical attributes test is again run to determine 

whether board ties of companies from all size deciles demonstrate this homophilic 

tendency. Once again, 1,000 random graphs are generated to estimate the statistical 

significance of empirical results. Table 4-15 reveals that companies within the three 

largest deciles are substantially more likely to share directors with other companies in 

the same decile. A total of 99.8 percent of shared directorships occur between 

companies in the same decile, so it is little surprise that this relationship is significant at 

much better than one percent. Companies in the fourth to tenth size deciles display 

much less homophily, and the results are not statistically significant. 
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Table 4-15: Size Variable Homophily 
 

This table presents the result of a variable homophily test investigating whether companies are more likely 
to share directors with others of similar size. The intercept is the probability of a tie between any two 
members of different groups, the coefficients on the industry variables is the incremental probability of ties 
occurring between two companies within the size decile.Data are extracted from Connect4 and 
DatAnalysis. 

Industry 2000 2001 2002 2003 2004 2005 2006 2007 
Intercept 0.003 0.002 0.002 0.002 0.003 0.003 0.003 0.003 
Large 1 0.018* 0.021* 0.302* 0.028* 0.031* 0.022* 0.028* 0.024* 
2 0.006* 0.006* 0.006* 0.006* 0.005* 0.006* 0.005* 0.005* 
3 0.003 0.005* 0.005* 0.005* 0.003 0.005* 0.005* 0.005* 
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
7 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
8 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
9 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
Small 10  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 

* Indicates the result is statistically significant at the 1 percent level. 

 

The results of the relational table contingency analysis and variable homophily tests 

above reveal that companies are more likely to share directors with other companies of a 

similar size. This homophilic tendency is strongest amongst the largest firms. 

 

4.6.3  Multivariate Tests 

Multivariate regressions between interlocking, size, and industry are used to ensure that 

the results presented above remain even when the hypotheses are jointly tested. Table 

4-16 presents the results of linear regressions estimated for each year between 2000 and 

2007 using interlocks as the dependent variable and log market capitalisation and a 

financial industry dummy as the independent variables. The conclusion to be drawn 

from these regressions is very clear. In every case the coefficients on both the finance 

and size variables are positive and significant. The R2 of the regressions is increasing 

over time, suggesting that size and industry are increasing in their ability to explain the 

extent to which a company is interlocked. Two other key results support the 

observations made earlier in the chapter. Specifically, the coefficient on size is 

increasing in magnitude over time, while the coefficient on finance is consistently 

significant. Overall, the results presented in Table 4-16 are consistent with the empirical 
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predictions based on resource dependence theory and previous findings in other 

markets, such as Dooley (1969) and Ong et al (2003). 

 

 

Table 4-16: Interlocking, Size and Industry 2000-2007 
 

This table presents a series of cross sectional regressions estimated with Interlocking as the 
dependent variables, and a finance industry dummy variable and the natural log of market 
capitalisation as independent variables. Regressions are estimated each year between 2000 and 2007 
using a sample of ASX companies. Data extracted from Connect4 and market capitalisation is 
estimated using the closing price of the trading day nearest to June 30 in the given year. The 
dependent variable, interlocks, is a count of the number of times a company shares at least two 
directors with another. 
Year N  B Std. Error t-stat F Adj R2 
2000 1161 Intercept -0.326 0.174   -1.870 35.403** 0.035 

  Finance 0.289 0.119 2.420*   
  LogMktCap 0.061 0.016    3.810   
        

2001 1167 Intercept -0.307 0.166  -1.851 33.624** 0.033 
  Finance 0.272 0.114 2.395**   
  LogMktCap 0.058 0.015 3.782**   
        

2002 1229 Intercept -0.475 0.158  -3.004 40.694** 0.051 
  Finance 0.420 0.105 3.887**   
  LogMktCap 0.090 0.015 6.137**   
        

2003 1320 Intercept -0.354 0.150  -2.350 29.830** 0.038 
  Finance 0.503 0.098 5.126**   
  LogMktCap 0.067 0.014 4.801**   
        

2004 1400 Intercept -0.568 0.143  -3.961 50.106** 0.061 
  Finance 0.429 0.093 4.588**   
  LogMktCap 0.107 0.013 8.092**   
        

2005 1536 Intercept -0.484 0.137  -3.545 42.001** 0.052 
  Finance 0.420 0.105 3.887**   
  LogMktCap 0.091 0.013 7.243**   
        

2006 1715 Intercept -0.456 0.130  -3.508 39.616** 0.049 
  Finance 0.313 0.103 3.041**   
  LogMktCap 0.086 0.012 7.167**   
        

2007 1730 Intercept -0.763 0.120 -6.360 64.541** 0.082 
  Finance 0.279 0.093 4.235**   
  LogMktCap 0.144 0.007 20.560**   

       * Significant at the 5 percent level 
       ** Significant at the 1 percent level 
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Table 4-17: Degree Centrality, Size and Industry 2000-2007 

This table presents a series of cross sectional regressions estimated with degree centrality as the 
dependent variables, and a finance industry dummy variable and the natural log of market 
capitalisation as independent variables. Regressions are estimated each year between 2000 and 2007 
using a sample of ASX companies. Data extracted from Connect4 and market capitalisation is 
estimated using the closing price of the trading day nearest to June 30 in the given year. The 
dependent variable, Degree Centrality, is a count of the number of companies that a company shares 
at least one director with. 
Year N  B Std. Error t-Stat F Adj R2 
2000 1161 Intercept  -3.810 0.775 -4.919 123.190** 0.135 

  Finance 1.002 0.531  1.889*   
  LogMktCap 0.614 0.070  9.820**   
        

2001 1167 Intercept -8.890 0.738 -12.052 287.443** 0.315 
  Finance 2.339 0.505    4.627**   
  LogMktCap 0.580 0.066    8.782**   
        

2002 1229 Intercept -5.955 0.702  -8.476 192.542** 0.211 
  Finance 1.567 0.481   3.254**   
  LogMktCap 0.895 0.063   9.137**   
        

2003 1320 Intercept -5.447 0.670  -8.141 176.116** 0.193 
  Finance 1.433 0.458   3.126**   
  LogMktCap 0.667 0.060 11.106**   
        

2004 1400 Intercept -4.629 0.637  -7.264 149.653* 0.164 
  Finance 1.218 0.437   2.789**   
  LogMktCap 1.071 0.057 18.092**   
        

2005 1536 Intercept -3.951 0.607  -6.511 127.753** 0.140 
  Finance 1.039 0.416   2.500**   
  LogMktCap 0.913 0.055 17.243**   
        

2006 1715 Intercept -5.052 0.578 -8.742 163.341** 0.179 
  Finance 1.329 0.396  3.355**   
  LogMktCap 0.914 0.052 17.422**   
        

2007 1730 Intercept -5.221 0.120 -43.511 168.816** 0.185 
  Finance 1.374 0.560    2.892**   
  LogMktCap 1.440 0.007  20.560**   

        * Significant at the 5 percent level 
        ** Significant at the 1 percent level 

 

The regressions estimated in Table 4-17 use an identical sample and the same 

independent variables as those used in Table 4-16 the difference is in the use of degree 

centrality as the dependent variable rather than interlocking. As before, the coefficients 

on finance and size are positive and significant, supporting the predictions that there are 

positive relationships between size and interlocking and that finance companies are 

most interlocked. Again, the coefficient on size is increasing over time; however there is 

no clear trend in either the R2 or the coefficient on the finance dummy. 
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4.6.4  Interlocking and Geographic Regions  

Resource dependence theory and homophily theory both predict that companies tend to 

interlock with others that have headquarters in the same geographical region. Table 4-18 

provides evidence in support of these predictions. It shows the number of times 

companies headquartered in a given region interlock with companies headquartered in 

another region, the total number of interlocks that involve companies from each region, 

and the proportion of companies from each region that are involved in an interlock. For 

example, in both 2001 and 2006, 82 percent of all interlocks involving a NSW based 

company are with another NSW based company and one hundred percent of the 

interlocks including New Zealand based companies involve another New Zealand based 

companies. Perhaps the most salient change between 2001 and 2006 is the WA case. 

The absolute number of interlocks involving WA companies almost doubled during this 

period, and the proportion of these that involved another WA company also increased 

(from 82 to 87 percent). One explanation for this change that is consistent with both 

resource dependence theory and other observed characteristics of WA interlocks and 

changes in the WA economy is that companies are increasingly turning to others for 

assistance in dealing with the changing environment (especially the growth of China 

and related commodity boom). Another is simply that the hundreds of small WA based 

companies are unable or unwilling to attract interstate directors to their board. These 

explanations are explored further in Chapter 5. 
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Table 4-18: Interlocking and State: 2000-2007 
 

This table presents the number of interlocks occurring between ASX listed companies headquartered in each 
Australian state and territory in the years 2000 and 2007. An interlock occurs when two companies share at 
least two directors. The Total Interlocks column shows the total number of interlocks involving companies 
from the sector. The ‘Within region’ column shows the percentage of interlocks between companies 
headquartered in the same state or territory. Director data extracted from Connect4, and supplemented with 
data from Aspect Huntley FinAnalysis database. 

2000 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 222 10 17 6 1 0 0 0 0      256 87 
WA 10 84 1 0 0 0 0 0 0 95 88 
VIC 17 1 62 3 0 0 0 0 0 83 75 
QLD 6 0 3 22 0 0 0 0 0 31 71 
SA 1 0 0 0 15 0 0 0 0 16 94 
NZ 0 0 0 0 0 6 0 0 0   6   100 
TAS 0 0 0 0 0 0 1 0 0   1   1 
ACT 0 0 0 0 0 0 0 0 0   0   0 
NT 0 0 0 0 0 0 0 0 0   0   0 

2001 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 225 12 22 9 4 0 2 1 0 275 82 
WA 12 90 4 2 2 0 0 0 0 109 82 
VIC 22 4 65 6 0 0 2 0 0 99 65 
QLD 9 2 6 25 2 0 0 0 0 43 58 
SA 4 2 0 2 17 0 0 0 0 24 70 
NZ 0 0 0 0 0 9 0 0 0   9   100 
TAS 2 0 2 0 0 0 4 0 0   9 45 
ACT 1 0 0 0 0 0 0 0 0   1   0 
NT 0 0 0 0 0 0 0 0 0   0   0 

2002 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 240 14 31 9 3 0 2 1 0 300 80 
WA 13 108 4 2 2 0 0 0 0 129 84 
VIC 23 4 65 7 0 0 2 0 0 101 64 
QLD 9 2 7 28 2 0 0 0 0  48 58 
SA 5 2 0 2 19 0 0 0 0  28 68 
NZ 0 0 0 0 0 8 0 0 0    8   100 
TAS 2 0 2 0 0 0 3 0 0    7     43 
ACT 1 0 0 0 0 0 0 0 0    1   0 
NT 0 0 0 0 0 0 0 0 0    0   0 
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Table 4-18 (Continued): Interlocking and State: 2000-2007 
 

This table presents the number of interlocks occurring between ASX listed companies headquartered in 
each Australian state and territory in the years 2000 and 2007. An interlock occurs when two companies 
share at least two directors. The Total Interlocks column shows the total number of interlocks involving 
companies from the sector. The ‘Within region’ column shows the percentage of interlocks between 
companies headquartered in the same state or territory. Director data extracted from Connect4, and 
supplemented with data from Aspect Huntley FinAnalysis database. 

2003 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 259 14 25 10 5 0 3 1 0 315 82 
WA 14 126 5 2 2 0 0 0 0 148 85 
VIC 25 5 66 7 0 0 3 0 0 105 63 
QLD 10 2 7 32 2 0 0 0 0   53 60 
SA 5 2 0 2 19 0 0 0 0   27 70 
NZ 0 0 0 0 0 10 0 0 0   10   100 
TAS 3 0 3 0 0 0 3 0 0     8 35 
ACT 1 0 0 0 0 0 0 0 0     1   0 
NT 0 0 0 0 0 0 0 0 0    0   0 

2004 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 280 15 27 11 5 0 3 1 0 341 82 
WA 24 241 7 4 3 0 0 0 0 279 86 
VIC 41 7 110 12 0 0 4 0 0 174 63 
QLD 9 2 6 28 2 0 0 0 0  46 60 
SA 3 1 0 1 13 0 0 0 0  19 69 
NZ 0 0 0 0 0 8 0 0 0    8   100 
TAS 2 0 2 0 0 0 2 0 0    5 38 
ACT 5 0 0 0 0 0 0 0 0    5 0 
NT 0 0 0 0 0 0 0 0 0    0 0 

2005 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 286 15 27 11 5 0 3 1 0 348 82 
WA 20 202 6 3 3 0 0 0 0 233 87 
VIC 34 6 88 10 0 0 4 0 0 142 62 
QLD 10 2 7 33 2 0 0 0 0   54 61 
SA 4 2 0 2 17 0 0 0 0   24 69 
NZ 0 0 0 0 0 9 0 0 0     9   100 
TAS 2 0 2 0 0 0 2 0 0     7 30 
ACT 3 0 0 0 0 0 0 0 0     3 0 
NT 0 0 0 0 0 0 0 0 0     0 0 
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Table 4-18 (Continued): Interlocking and State: 2000-2007 
 

This table presents the number of interlocks occurring between ASX listed companies headquartered in 
each Australian state and territory in the years 2000 and 2007. An interlock occurs when two companies 
share at least two directors. The Total Interlocks column shows the total number of interlocks involving 
companies from the sector. The ‘within region’ column shows the percentage of interlocks between 
companies headquartered in the same state or territory. Director data extracted from Connect4, and 
supplemented with data from Aspect Huntley FinAnalysis database. 

2006 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 292 15 27 11 5 0 3 1 0 354 82 
WA 15 162 5 2 2 0 0 0 0 186 87 
VIC 27 5 67 8 0 0 3 0 0 110 61 
QLD 11 2 8 38 2 0 0 0 0   61 62 
SA 5 2 0 2 20 0 0 0 0   29 69 
NZ 0 0 0 0 0 10 0 0 0   10 100 
TAS 3 0 3 0 0 0 2 0 0     8 25 
ACT 1 0 0 0 0 0 0 0 0     1 0 
NT 0 0 0 0 0 0 0 0 0     0 0 

2007 Number of interlocks with others based in: Total Within 
Region NSW WA VIC QLD SA NZ TAS ACT NT Interlocks Region 
NSW 293 14 26 14 6 0 4 2 0 359 82 
WA 14 163 2 0 4 0 0 0 0 183 89 
VIC 26 6 74 8 0 0 3 0 0 117 63 
QLD 14 3 8 43 3 0 0 0 0   71 61 
SA 6 2 0 3 22 0 0 0 0   33 67 
NZ 0 0 0 0 0 11 0 0 0    11   100 
TAS 4 0 1 0 0 0 1 0 0     6 17 
ACT 2 0 0 0 0 0 0 0 0     2   0 
NT 0 0 0 0 0 0 0 0 0     0   0 
 

As with the investigations into size and industry, two statistical tests are used to provide 

additional insight into the above results. First, the simulation method (relational 

contingency table analysis) is used to find the ratio of the empirical proportion of ties 

between companies in each state and the frequency of ties predicted by 1000 random 

graphs. The results of this analysis are presented in Table 4-19. Once again, the 

observed chi-square value each year is significant at better than one percent, supporting 

the observation that companies have a tendency to share directors with other based in 

the same state. 
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Table 4-19: Ratio of Actual to Expected Interstate Ties 
 
This table presents the results of relational table contingency analysis used to assess whether companies 
are more likely to share directors with others headquartered in the same state. The figures represent the 
ratio of the actual number of ties between companies in the industries reflected in the first row and 
column to the number of ties expected in a random network. The denominator is calculated by generating 
1,000 random graphs with the same companies and number of inter-company ties as the empirical 
distribution. Sample uses data pooled from 2000 to 2006, a total of 11,228 firm years. Data are extracted 
from Connect4 and Aspect Huntley’s FinAnalysis database. 

  NSW QLD VIC WA ACT SA 
NSW 3.12 0.16 0.20 0.21 0.08 0.32 
QLD 0.16 3.94 0.49 0.39 0.81 0.34 
VIC 0.20 0.49 2.69 0.60 0.74 0.52 
WA 0.21 0.39 0.60 2.82 1.58 0.22 
ACT 0.08 0.81 0.74 1.58 34.94 2.86 
SA 0.32 0.34 0.52 0.22 2.86 12.88 
Observed Chi-Square 8207 

     Significance 0.002 
      

To determine whether this intra-state board network phenomenon is common to 

companies based in all states, a network autocorrelation with categorical attributes test 

is estimated. Once again, 1,000 random graphs are to assess the statistical significance 

of the observation that firms tend to share directors with others based in the same state. 

Table 4-20 reveals that this tendency is common to companies based in every state. The 

strength of this result is remarkable, especially for New South Wales and Victoria. 

Given that most connecting directors are non-executive (and part time), New South 

Wales and Victoria are very close geographically, and both have many important 

companies from a range of industries, one might expect a high degree of interstate 

interlocking. Tests are not conducted for the Northern Territory and Tasmania due to 

small sample sizes. In conclusion, companies are much more likely to share directors 

with others headquartered in the same State. 
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Table 4-20: State Variable Homophily 
 

This table presents the result of a variable homophily test, network autocorrelation, that investigates 
whether companies are more likely to share directors with others in the same State. The intercept is the 
probability of a tie between any two members of different groups, the coefficients on the industry variables 
is the incremental probability of ties occurring between two companies within the State. Data are extracted 
from Connect4 and Aspect Huntley’s FinAnalysis database. 

Industry 2000 2001 2002 2003 2004 2005 2006 2007 
Intercept 0.0030 0.0025 0.0020 0.0021 0.0031 0.0032 0.0027 0.0025 
WA 0.0277* 0.0314* 0.0402* 0.0375* 0.0412* 0.0317* 0.0384* 0.0344* 
NSW 0.0289* 0.0275* 0.0312* 0.0375* 0.0451* 0.0512* 0.0318* 0.0411* 
VIC 0.0177* 0.0214* 0.3020* 0.0275* 0.0312* 0.0217* 0.0284* 0.0243* 
ACT 0.0210 0.0199 0.2300 0.0250 0.0267 0.0218 0.1940 0.0204 
QLD 0.0211* 0.0221* 0.0192* 0.0202* 0.0311* 0.0312* 0.0304* 0.0332* 
SA 0.0166* 0.0203* 0.0302* 0.0264* 0.0301* 0.0206* 0.0263* 0.0234* 
NT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
* Indicates that the result is significant at the 1 percent level. 
 

 
 

4.6.5  How Connected are the Largest Companies? 

It is often hypothesised that highly interlocked companies are powerful, and that 

interlocked companies can act together to the detriment of others. This idea gained 

momentum around the time of the Pujo Committee’s enquiry into the alleged anti-

competitive practices of major U.S. banks in the early 1900s. Academic interest in the 

use of the power that arises from director networks for the benefit of the corporate elite 

has continued in more recent times and includes Mintz and Schwartz (1985), Useem 

(1984), and Murray (2001). Using its uniquely large sample and network measures not 

previously utilised in corporate power research this study provides insight into the 

distribution of power in the ASX and how it has changed over time. The findings are 

compared to a much smaller Australian study, Murray (2001), and used to make 

preliminary observations about the likely consequences of such a power distribution. 

Table 4-21 documents that the top fifty ASX listed companies each year between 2000 

and 2007 represent approximately seventy percent of the ASX’s total market 

capitalisation. Many of the directors of these fifty companies do not just serve on top 

fifty company boards, in total they serve on at least 250 boards each year. When these 

additional 200 plus companies are taken into account, directors of top fifty ASX listed 

companies are the stewards of at least 85 percent of the market capitalisation of the 

ASX each year, or over a trillion Australian dollars in recent years. Figure 4-3 to Figure 
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4-10 reveal the extent to which the largest fifty companies in the ASX are connected 

through their directors between 2000 and 2007. Each year, of the fifty companies, at 

least 40 are connected to one another either directly or indirectly. The companies that 

are not part of the network are, on average, smaller than those that are. For example, in 

2006  two of the five companies that are not part of the network (BNB and CNP) are the 

smallest companies in the top fifty by market capitalisation and three of the five do not 

rank in the top fifty by revenue (BNB, GPT, and CNP).  

 
Table 4-21: The Dominance of the Top 50 ASX Listed Companies 

 
This table shows the total market capitalisation of the largest 50 companies listed on the ASX each year 
between 2000 and 2007. It also presents the proportion of the total market capitalisation of the ASX that 
this represents. Data extracted from Connect4. 

 Top 50 2000 2001 2002 2003 
Market Cap ($Millions) 477,930 567,149 530,025 508,557 
Proportion of ASX 0.786 0.821 0.786 0.732 

 Top 50 2004 2005 2006 2007 
Market Cap ($Millions) 646,794 809,295 971,544 1,094,454 
Proportion of ASX 0.722 0.726 0.709 0.659 

 
 

 
 

Figure 4-3: Network of the Largest 50 ASX Listed Companies 2000 
 

 
 
 
 



112 
 

Figure 4-4: Network of the Largest 50 ASX Listed Companies 2001 

 

 
 
 
 
 

Figure 4-5: Network of the Largest 50 ASX Listed Companies 2002 
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Figure 4-6: Network of the Largest 50 ASX Listed Companies 2003 

 

 
 
 
 
 

Figure 4-7: Network of the Largest 50 ASX Listed Companies 2004 
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Figure 4-8: Network of the Largest 50 ASX Listed Companies 2005 

 

 
 
 
 

Figure 4-9: Network of the Largest 50 ASX Listed Companies 2006 
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Figure 4-10: Network of the Largest 50 ASX Listed Companies 2007 

 

 
 

 
 
 
 

 

Qantas is a large, high profile Australian company, it also happens to have extensive 

board networks. To provide perspective as to what a highly interlocked company’s 

network looks like, Figure 4-11 provides a graphical representation of Qantas’ network 

to one degree of separation in the year 2006. It shows that although Qantas is only 

directly connected to ten other companies, it is indirectly connected to many more. In 

contrast, Traka Resources (TKL) is more reflective of an ‘average’ Australian company, 

with slightly lower than average degree centrality. Its network is presented in Figure 

4-12. It is apparent that there is a stark difference between the networks of Traka 

Resources and Qantas. This provides additional support for the notion that broad 

generalisations about board networks are likely to lead to conclusions that properly 

apply to just a few companies. 
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Figure 4-11: Qantas’ Network to One Degree of Separation 2006 

                                                                                

 

 
 
 

Figure 4-12: Tracker Resources’ Network to One Degree of Separation 2006 
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4.6.6  Boardroom Diversity or Homophily? 

The results above reveal initial support for homophily theory. They might also arise 

because companies with something in common (such as industry or location) share 

common resource requirements and manage these relationships with similar board 

networks. If homophily is pervasive in the ASX, it is directors who display this bias. 

This section examines whether directors of Australian boards have a preference for 

interacting with others similar to them. A preference for interacting with similar 

individuals has been shown to influence a range of ties, including marriage, friendship, 

work, advice and others (McPherson, Smith-Lovin, & Cook, 2001).  

Some initial evidence that ASX directors display homophily comes from the director 

level descriptive statistics presented earlier in this chapter. Between 2000 and 2007 

females never accounted for more than five percent of all directors. Most directors are 

between 50 and 69 years of age. In fact, each year at least 68 percent of all directorships 

were held by males between the ages of 50 to 69. Diversity is not improving; if anything 

boards are becoming less diverse over time. In the four years between 2004 and 2007 

the proportion of directorships held by females remained virtually constant (rising from 

4.3 to 4.4 percent), but the proportion of directorships held by males between the ages 

of 50 and 69 increased from 68 to 70 percent. On average, boards hired neither younger 

nor female directors between 2004 and 2007.  

Further analysis reveals that the reason these demographics have remained so stable is 

not because the overall board network has remained stable. Almost half (46 percent) of 

2000 directors no longer had an ASX directorship by 2007, and over 3,000 2007 

directors earned their first ASX directorship post 2000. Over half (52.9 percent) of all 

companies listed in 2000 were delisted by 2007 and a net of 1,153 new companies were 

listed over this period. Australian boards are not diverse, and there is no evidence that 

this is changing for the better. This is consistent with homophily theory and suggests the 

ASX really is an ‘old boy’s club’ as often claimed by commentators. 

 

  4.6.7  Interlocking and Firm Performance 

This study has thus far provided evidence consistent with both resource dependence 

theory and homophily theory. If resource dependence theory is correct, companies with 
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extensive board networks should outperform their peers. If, however, the observed 

characteristics are simply a result of homophily, interlocking should not lead to greater 

performance. To test whether interlocking affects financial performance several 

regressions are estimated. Performance may also affect interlocking because, for 

example, more profitable companies are more attractive interlock partners. To overcome 

this issue, two-stage least squares regressions are used. Several additional board 

characteristics are included in the regressions because they have been hypothesised to 

be related to company performance and may affect the link between interlocking and 

performance. These characteristics are board size and the proportion of non-executive 

directors. In addition, company size and a dummy for the finance industry are included 

because these have been shown earlier to be related to board networks. These variables 

are discussed below before the results of the regressions are presented in Table 4-22. 

Board Size: Board size has long been considered an important determinant of strong 

corporate governance (Pearce and Zahra, 1992; Jensen, 1993; Dalton et al., 1999), 

though there are different views as to why. Adams and Ferreira (2009) present mixed 

evidence on the governance effects of board size, showing that large board sizes are 

negatively related to executive remuneration but positively related to meeting 

attendance problems. Resource dependence theory suggests larger boards may be better 

at surveying the economic environment and securing resources (Pfeffer, 1972, 1973; 

Pfeffer and Salancik, 1978; Goodstein et al., 1994). Pfeffer and Salancik argued that 

‘the greater the need for effective external linkage, the larger the board should be’ 

(1978: 172). In the U.S. it has been suggested that larger boards are often associated 

with greater diversity, and therefore better suited to interpreting and acting upon a wide 

range of information (Pfeffer, 1983; Lorsch and MacIver, 1989; Zahra and Pearce, 

1989; Forbes and Milliken, 1999). Given the lack of demographic diversity on 

Australian boards shown earlier, it is unlikely that this argument can be applied to the 

Australian experience. One of the criticisms of director interlocking presented earlier 

was that they can assist the CEO to capture the board and entrench themselves (Zajac 

and Westphal, 1996). Singh and Harianto (1989) suggested that larger boards might 

enhance corporate governance by reducing CEO domination. Dalton et al. (1999) reveal 

a generally positive relationship between board size and financial performance. 

There are also potential negatives associated with large boards.  Large boards may be 

less cohesive (Lipton and Lorsch, 1992), though it is not clear that cohesiveness is 
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necessarily a characteristic of good corporate governance. They may also be more 

difficult to coordinate (Gladstein, 1984; Forbes and Milliken, 1999), and increase the 

likelihood of fractionalisation and in-fighting (Zahra and Pearce, 1989; Ocasio, 1994). 

Problems related to group-think may lead large boards to struggle to initiate strategic 

changes (Goodstein et al., 1994), or even become involved in strategic decision-making 

(Judge and Zeithaml, 1992). Jensen (1993) suggested that boards should have a 

maximum of seven or eight members in order to function effectively. Firstenberg and 

Malkiel (1994) argue that boards with fewer than eight directors exhibit ‘greater focus, 

participation, and genuine interaction and debate’ Others, such as Lipton and Lorsch 

(1992) have recommended board sizes of up to ten people, preferably in the range of 

eight or nine. In summary, the above research suggests that board size may be either 

positively or negatively associated with firm performance.  

Proportion Independent: The proportion of independent directors on the board has long 

been taken as a proxy for the independence of the board from the CEO (Dalton et al., 

1999). Independent directors are less tied to management and are presumed to be better 

monitors (Fama, 1980; Chaganti et al., 1985; Dalton and Kesner, 1987). It is for this 

reason that it is widely considered important for boards to have a high proportion of 

independent directors in Australia, the U.S., and UK (Pfeffer and Salancik, 1978; 

Mizruchi, 1983; Lorsch and MacIver, 1989; Zahra and Pearce, 1989). In Chapter 2 (the 

literature review), the limitations of agency theory and some contradictory results were 

discussed (e.g., Baysinger et al., 1991; Bhagat and Black, 2000). Nonetheless, there is a 

large body of literature supporting the notion that high proportions of independent 

directors have positive effects (Baysinger and Butler, 1985; Kosnik, 1987; Schellenger 

et al., 1989; Pearce and Zahra, 1992).  

The results in Table 4-22, like those in previous studies, fail to provide evidence that 

board networks influence the financial performance of companies in aggregate. Neither 

ROA nor Price to Book is significantly related to any of the measures of interlocking. 

This is consistent with recent findings from the UK (Vafeas and Theodorou, 1998) and 

the U.S. (Bhagat and Black, 2000). The difficulty in testing for relationship between 

corporate governance and performance has been discussed by Demstez and Lehn (1985) 

and Coles, Lemmon and Meschke (2006). They argue that if boards are assumed to 

optimally structure their board, and that optimal structure varies across firms and there 

are no costs involved in altering board structure, there should be no relation between 
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board structure and firm performance. Extending this logic, if firms choose the extent 

and nature of their director interlocking and there are no frictions in altering 

interlocking, interlocking and performance should be unrelated.  

 

Table 4-22: Financial Performance and Interlocking 
 
This table presents the results of two-stage least squares regressions run to determine the effect of 
interlocking on performance. Panel A uses ROA as the key dependent variable; Panel B uses the Price to 
Book Ratio. The interlock measures used were interlocks (regression 1), degree centrality (regression 2), 
and betweenness centrality (regression 3). Interlocks are cases where a company shares at least two 
directors with another. Degree is a count of the number of companies that a company shares directors 
with. Betweenness is a measure of the centrality of a company in the board network taking into account its 
indirect ties. LnMktCap is the natural logarithm of market capitalisation which is estimated using the 
closing price at the trading day nearest to June 30, 2006. Board Size is the number of directors on the 
board, % Indep is the proportion of these deemed independent, Ind Chair is a dummy that equals 1 if the 
Chairperson is indepdendent and Finance is dummy that equals 1 if the company is in the finance sector. 
The primary data source for board networks is Connect4, performance data extracted from Aspect 
Huntley FinAnalysis. Sample consists of 1,151 companies listed on the ASX in 2006. 

**,*, and * Indicate significance at the 1, and 5 percent levels respectively. 
 
 

Panel A: ROA and Interlocking  
Dependent Interlocks  Degree  Betweenness  
  Coef. t-value  Coef. t-value  Coef. t-value  
Constant -2.395 -3.456 ** -2.351 -3.323 ** -2.374 -3.343 ** 
LnMktCap 0.239 3.037 ** 0.082 2.823 ** 0.238 2.969 ** 
Board Size -0.083 -0.940  -0.088 -0.982  -0.085 0.340  
% Indep -0.133 -0.204  -0.147 -0.225  -0.145 0.824  
Ind Chair -0.398 -1.227  -0.402 -1.241  -0.401 0.216  
Interlock 0.025 0.178  0.012 0.720  0.006 0.190  
Finance 0.143 0.731  0.147 0.724  0.153 0.37  
          
Adj R2  0.008 *  0.008 *  0.008 * 
*SS  216.612   218.031   216.518  
F-stat  2.217   2.229   2.214  

Panel B: Price to Book and Interlocking  
Dependent  Interlocks  Degree  Betweenness  

  Coef. t-value  Coef. t-value   Coef. t-value  
Constant -0.851 -0.404  -0.765 -0.356  -0.541 0.802  
LnMktCap 0.366 1.526  -0.349 1.396  0.324 0.184  
Board Size -0.033 -0.124  -0.032 -0.117  -0.043 0.874  
% Indep 1.601 0.809  1.627 0.821  1.559 0.785  
Ind Chair -0.202 0.643  0.001 -0.008  0.004 0.436  
Interlock -1.261 0.321  -1.329 -1.052  -1.316 -1.042  
Finance -0.851 -0.404  -0.765 -0.356  -0.541 0.802  
          
Adj R2  0.001   0.001   0.001  
SS  836.801   803.553   832.039  
F-stat  0.93   0.892   0.923  
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4.6.8  Interlocking and Corporate Governance 

There are many reasons why researchers interested in director interlocking may also be 

interested in corporate governance. First, in Australia as in many other jurisdictions, 

most of the structural aspects of corporate governance are voluntary and are the 

responsibility of the board of directors. Second, deciding upon an appropriate corporate 

governance structure involves substantial uncertainty, as there is no ‘one size fits all’ 

governance model. Furthermore, many commentators still suspect that director 

interlocking has negative governance consequences. It is no surprise then that some 

researchers have been interested in the governance implications of director interlocks. 

An example of one such study is Fich and White (2003). This study reveals that CEOs 

of companies that share two or more directors with at least one other company receive 

higher compensation after controlling for size, performance, and other variables. Fich 

and White (2003) offer two explanations for the results. The first is that the higher 

compensation arises because interlocking somehow helps the CEO to capture the board 

and entrench themselves. The second is that director interlocking creates valuable 

strategic alliances for which the CEO is rewarded. They conclude that the former is 

more likely, but do not provide empirical evidence to support their claim.  

This section extends Fich and White (2003) by examining whether director interlocking 

is more prevalent amongst companies that have a greater proportion of independent 

directors and an independent remuneration committee. If Fitch and White’s (2003) latter 

justification (that CEOs of interlocked companies are rewarded for the strategic value of 

the interlocks) is correct, interlocked boards should be no different in terms of the 

proportion of independent directors on the board and no less likely to have an 

independent remuneration committee. In fact, since independent directors are by 

definition non-executive, and non-executive directors are more likely to be interlocked, 

companies that are interlocked are more likely to utilise these structural governance 

mechanisms.  

The criteria used to determine whether a director is independent are those suggested by 

the ASX Corporate Governance Council28

                                                 
28 A director is considered independent if have: not been an officer or substantial shareholder of the 
company, or an officer of or related to a substantial shareholder of the company; not been an executive in 
the company in the last three years;  not been a material professional advisor or consultant  to the 
company or another group member in the last three years, or an employee materially associated with the 
provided services.; not associated with a material supplier or customer of the company;  no other material 

 as of 30 June 2006. A company is deemed to 
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have an independent remuneration committee if it has a remuneration committee 

chaired by an independent director and it comprises at least three non-executive 

directors, the majority of whom are independent. Da Silva Rosa, Etheridge, and Izan 

(2007) show that size is an important determinant of the extent to which ASX 

companies comply with the ASX CGR (2003). Linear regressions are estimated on three 

measures of interlocking (degree centrality, betweenness centrality and interlocks) 

using corporate governance variables as independent variables in order to test for a 

relation between the extent of interlocking and these corporate governance mechanisms 

whilst controlling for company size and the finance industry. The results of these 

regressions are presented in Table 4-23. 

The regressions using the three measures of director interlocking, degree centrality, 

betweenness centrality and interlocks, all had similar results. In each case the coefficient 

on Ln(MktCap) is positive and significant, consistent with the results presented in 

section 4.4.2  Interlocking and Company Size. The finance industry has significantly 

higher levels of interlocking, but not degree or betweenness centrality. Suggesting that 

at least certain characteristics of board networks are a positive for governance, the 

coefficient on % Independent is positively and significantly related to betweenness 

centrality.  Table 4-23 reveals that companies without independent remuneration 

committees have significantly interlocking, supporting Fich and White’s (2003) 

conjecture that interlocking facilitates CEO entrenchment which in turn leads to excess 

remuneration. 

Notably, the negative relationship between the presence of a remuneration committee 

and interlocking only applies to the direct measures of director interlocks, Interlocks 

and degree centrality. Companies with independent remuneration committees have 

significantly higher betweenness centrality. It is hard to argue that betweenness 

centrality facilitates board capture, but it is often used as a proxy for an actor’s 

positional advantage (see Chapter 3 for a discussion). As expected, board size is 

positively and significantly related to most measures of board networks. 

 

                                                                                                                                               
contractual arrangement with the company other than the directorship; not served on the board for an 
amount of time that could interfere with their alibility to act in the best interests of the company. In 
general, the director should be free from any interest and any business or other relationships that could 
limit their ability to act in the best interests of the company. ASX (2003). 



123 
 

Table 4-23: Linear Regressions of Interlocking and Corporate Governance 

The results of three linear regressions estimated using measures of interlocking as dependent variables 
and corporate governance variable dummy variables and market capitalisation as independent variables. 
The dependent in Panel A is interlocks, in Panel B is degree centrality, and in Panel C is Betweenness 
Centrality. The sample consists of 1,151 ASX listed companies in 2006. Data are extracted from 
Connect4 and Aspect Huntley’s FinAnalyis database. 

Panel A: Interlocks N=1,151 
 B t-stat  p-value SS F Adj R2 
Intercept -0.620 -3.757 0.000 839.497 7.364 0.063 
Ln(Mkt Cap) 0.108 5.883 0.000    
Board Size  0.013 0.608 0.543    
Females -0.097 -1.929 0.054    
Finance 0.317 3.300 0.001    
Price to Book -0.004 -0.742 0.458    
% Independent -0.084 -0.559 0.576    
Ind Chair -0.120 -1.628 0.104    
Audit -0.045 -0.541 0.588    
Remuneration -0.204 -2.565 0.010    
ROA -0.001 -0.092 0.927    

Panel B: Degree Centrality N=1,151 
 B t-stat  p-value SS F Adj R2 
Intercept -4.434 -6.447 0.000 18612.85 35.309 0.266 
Ln(Mkt Cap) 0.777 10.189 0.000    
Board Size  0.388 4.318 0.000    
Females 0.544 2.603 0.009    
Finance 0.137 0.342 0.732    
Price to Book 0.003 0.139 0.889    
% Independent 0.983 1.568 0.117    
Ind Chair 0.075 0.244 0.807    
Audit -0.273 -0.780 0.435    
Remuneration -0.652 -1.968 0.049    
ROA 0.010 0.341 0.733    

Panel C: Betweenness Centrality N=1,151 
 B t-stat  p-value SS F Adj R2 
Intercept -4795.054 -6.574 0.000 18273166 18.920 0.159 
Ln(Mkt Cap) 557.204 6.891 0.000    
Board Size  247.648 2.599 0.010    
Females 460.171 2.077 0.038    
Finance -375.569 -0.884 0.377    
Price to Book 31.000 1.300 0.194    
% Independent 1584.677 2.382 0.017    
Ind Chair -62.442 -0.192 0.848    
Audit -426.294 -1.148 0.251    
Remuneration 39.608 0.113 0.910    
ROA 9.655 0.296 0.767    

Interlocks are the number of times a company’s board shares two or more directors with another board. 
Degree Centrality is the number of direct connections that a company’s board has with other boards 
through shared directorships. A further explanation of each of these variables is provided in Chapter 3. 
LogMktCap is the natural logarithm of the market capitalisation of sample companies as of 30 June, 
2006. Finance is a dummy variable that equals one if the company operates primarily in the banking, 
insurance or diversified financial industry. Remuneration and Audit are dummy variables that take the 
value 1 if the board has a remuneration and audit subcommittee, respectively. 
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CEO Compensation 

The finding that companies without remuneration committees have higher levels of 

interlocking lends some support to Fich and White’s (2003) conjecture that interlocking 

facilitates CEO entrenchment which in turn leads to excess remuneration. To determine 

whether CEOs of interlocked companies in Australia are better remunerated than others, 

I estimate three linear regressions on the natural log of total CEO compensation, each 

using a different measure of interlocking (degree centrality, betweenness centrality and 

interlocks) while controlling for performance. Several other factors that may be related 

to CEO remuneration are controlled for. These are discussed below, and the results of 

the final regression are presented in Table 4-24 that follows. 

Company Size: There are several reasons to expect a positive relationship between size 

and CEO remuneration. Roberts (1956) argues that as firm size increases, so too does 

the marginal product of the CEO. Agrawal (1981) argues that firm size and complexity 

are positively correlated. Company size has been shown to be strongly related to CEO 

remuneration in many countries including the U.S. (Joskow and Rose, 1994), UK 

(Cosh, 1975), Japan (Kaplan, 1994) and Australia (Izan, Sidhu, and Taylor, 1998). In 

this study is measured as the log of total assets. 

Performance: A substantial body of empirical research finds a positive relationship 

between firm performance and executive compensation (Murphy, 1985; Barro and 

Barro, 1990; Jensen and Murphy, 1990; Houston and James, 1995; Murphy, 1999; 

Merhebi, Pattendon, Swan and Zhou, 2006). This result is not unanimous, Izan et al. 

(1998) show that there is no meaningful association between pay and performance for 

Australian CEOs. This present study uses both accounting (return on assets) and market 

measures of performance (price to book). 

Board Independence: Agency theory places an important responsibility on independent 

directors. They are expected to have fewer conflicts of interest than executives and 

therefore be less prone to self-interested opportunism (Dalton and Kesner, 1987; Fama, 

1980). It follows then that they are important monitors of the CEO (Daily, Johnson, and 

Dalton; 1999).  

Board Size: Board size has long been considered an important determinant of corporate 

governance, though the direction of the causality is dependent on how well the board 
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functions as a team. (Dalton, Daily, Johnson and Ellstrand, 1999; Pearce and Zahra, 

1992). Yermack (1996) documents an inverse relationship between firm value and 

board size.  Using a sample of over 450 large industrial U.S. firms over the period 1984-

1991, Yermack shows that the Tobin’s Q of firms with smaller boards is significantly 

higher than that of firms with larger boards, controlling for many potential confounding 

factors such as size, industry, differing governance structures and growth opportunities. 

The incremental increase in costs with growing board size is greatest when boards go 

from being small to medium sized. This is consistent with Jensen’s (1993) argument 

that boards of more than eight directors are at increased risk of CEO domination.  

 

Table 4-24: CEO Compensation and Interlocking 
 

This table presents the results of four ordinary least squares regressions run to determine the influence of 
director interlocking on CEO pay using a sample of 1,151 ASX listed in 2006. Data are extracted from 
Connect4 and Aspect Huntley’s FinAnalysis database. 

  Regression 1 Regression 2 Regression 3 Regression 4 
  Coef. p-value Coef. p-value Coef. p-value Coef. p-value 
Constant 6.624 0.000 6.645 0.000 6.729 0.000 6.623 0.000 
Ln(Assets) 0.327 0.000 0.325 0.000 0.318 0.000 0.327 0.000 
ROA 0.008 0.252 0.008 0.247 0.008 0.230 0.008 0.253 
Price to Book 0.016 0.007 0.016 0.007 0.015 0.010 0.016 0.007 
% Indep 0.074 0.648 0.079 0.626 0.063 0.696 0.074 0.648 
Board Size 0.049 0.035 0.049 0.036 0.046 0.049 0.049 0.035 
Rem Comm 0.142 0.064 0.145 0.059 0.151 0.050 0.142 0.064 
Ind Chair 0.028 0.707 0.029 0.700 0.027 0.719 0.028 0.707 
Finance  -0.594 0.000 -0.596 0.000 -0.587 0.000 -0.594 0.000 
Females 0.106 0.040 0.106 0.040 0.103 0.047 0.106 0.040 
Interlocks   0.022 0.570     
Degree     0.010 0.235   
Between       -0.011 0.989 
Adjusted R2 0.565  0.565  0.565   0.565 
F-stat 101.392  91.193  91.449   91.120 
Sig. 0.000  0.000  0.000   0.000 
The dependent variable in each regression is the natural logarithm of total CEO compensation for the 
2005-06 financial year. The interlock measures used were interlocks (regression 2), degree centrality 
(regression 3), and betweenness centrality (regression 4). Interlocks are the number of times a company 
board shares two or more directors with another. Degree Centrality is the number of direct connections 
that a company’s board has with other boards through shared directorships. LogMktCap is the natural 
logarithm of the market capitalisation of sample companies as of 30 June, 2006. Finance is a dummy 
variable that equals one if the company operates primarily in the banking, insurance or diversified 
financial industry. Remuneration and Audit are dummy variables that take the value 1 if the board has a 
remuneration and audit subcommittee, respectively. 

 
 

As expected, Table 4-24 reveals that the log of total assets is positively and significantly 

related to CEO remuneration in all cases. The coefficient on Price to Book is also 
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positive and significant in all regressions but ROA is not.  This suggests that CEOs are 

rewarded for the market’s perceptions of their performance more than their accounting 

performance. None of the measures of interlocking are significantly related to CEO 

remuneration. Taken together, Table 4-23 and Table 4-24 fail to support Fich and 

White’s (2003) observation that interlocked CEOs extra excess compensation. While 

interlocking is related to various measures of governance, companies with high 

interlocking neither out(or under)perform their peers nor pay their CEOs excessively. 

This suggests that interlocking in Australia has reached an equilibrium similar to that 

described by Demstez and Lehn (1985) and Coles, Lemmon and Meschke (2006) 

without the need for regulation.29

 

 

4.7  Summary of Results  

The results presented thus far in this chapter have outlined the extent to which 

interlocking and several company characteristics are related. In summary, support has 

been found for the following empirical predictions: 

1) Companies in the financial industry are more interlocked than companies in all 

other industries. 

2) Companies tend to interlock with others in the same industry. 

3) Large companies are interlocked to a greater extent than small companies. 

4) Companies tend to interlock with similarly sized companies. 

5) Companies are more likely to interlock with others in the same region.  

6) Board sizes and interlocking spiked with the introduction of the new corporate 

governance legislation in Australia. 

7) Board networks have become less, not more, connected in recent years. 

8) There is no clear aggregate relationship between board networks and financial 

and market measures of firm success. 

9) CEOs of interlocked companies do not extract excess remuneration.  

10) Companies with many direct ties to others (degree and interlocks) are less likely 

to have an independent remuneration committee. Companies with extensive 

indirect ties are more likely to have independent remuneration committees. 

                                                 
29 In other words, market forces have led to the adoption of board networks that are efficient on average 
such that firms cannot, on average, increase performance simply by either increasing or decreasing the 
extent of their board networks.  
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4.8  Discussion 

This chapter represents the first large scale investigation into the characteristics of board 

networks in Australia. Using a sample of at least 1,160 ASX listed companies each year 

between 2000 and 2007, it reveals that the extent and nature of a company’s board 

networks are related to several company characteristics. Consistent with studies from 

other markets, notably Dooley (1969), this chapter reveals that: larger companies are 

more interlocked than smaller companies; close board networks tend to include 

companies with size, industrial, or geographic characteristics in common; and that 

financial companies have disproportionately extensive board networks.  

Several commentators have expressed concern that interlocking facilitates board capture 

by the CEO, leading to excess remuneration. This chapter reveals that the relationship 

between interlocking and corporate governance is a complex one. Betweenness 

Centrality is positively related to the proportion of independent directors on the board, 

which ceteris paribus indicates strong governance. In contrast, the presence of a 

remuneration committee is negatively related to both interlocks and degree centrality 

which indicates poor governance. Despite the negative relationship between the 

presence of remuneration committees and interlocking, CEO pay is no significantly 

related to interlocking. Interestingly, CEO pay is positively related to the presence of a 

remuneration committee after controlling for other drivers of CEO remuneration. 

There are many potentially fruitful avenues for future research. The finding that large 

companies and those in the financial industry are the most interlocked is consistent with 

multiple perspectives of director interlocking, including Resource Dependence Theory 

and Bank Control Theory30

 

. As these theories make different predictions about the 

impact of board networks, I examine their relative strengths in the Australian context in 

Chapter 5 Power in the Small World of the ASX.  The question of the influence of board 

networks on firm performance also remains resolved. In Chapter 6 The Influence of 

Board Network on Information Asymmetry in Mergers and Acquisitions I focus on one 

major corporate action that boards play an important role in, acquisitions. Focusing on a 

specific board action addresses the difficulty in isolating the relationship between board 

networks and company performance. 

                                                 
30 Also known as Finance Hegemony Theory 
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Chapter 5 – It’s a Small World After All: Centrality and Power in 
the ASX Board Network 

 
 

5.1 Introduction  

Observing that the largest companies in the network are quite closely connected, some 

researchers have concluded that the largest companies and their agents act together as a 

“cohesive elite” (Useem, 1978; Mizruchi, 1992; Davis, Yoo and Baker, 2003). The 

implications for public policy are potentially serious as Mizruchi (1989) showed a 

positive association between interlocking in the United States and similarity of 

contributions to political action committees. The implications for independence are also 

serious, as a fundamental function of Australian boards, set out in law, is to protect 

shareholder interests. If the corporate board network is as cohesive as some argue, it is 

reasonable to question the willingness of members of the elite to act independently. The 

cohesiveness of the corporate elite (sometimes referred to as the capitalist class) is a 

controversial topic, with researchers often approaching it from a strong ideological point 

of view. Marx commented that these individuals “evolve into a self-conscious, socially 

exclusive elite who recognise that they share common interests in preserving capitalism 

and their position within in and are prepared to act to preserve those interests” (Marx, 

1976; 1867). Chapter 4 revealed that the largest companies on the ASX are quite closely 

connected with one another (See Figure 4-3 to Figure 4-10 in Chapter 4).  

In this chapter, the cohesiveness of the corporate board network is assessed by 

determining whether the corporate board network is a ‘small world’. Small world 

research applies graph theory methods to networks to assess just how close individual 

actors in a network are. Small world research has the potential to make substantial 

contributions to our understanding of corporate board networks because the technology 

it employs can determine whether patterns observed in networks are products of 

deliberate choice or simply random phenomenon. This is important because, as the 

extant small world literature has revealed, many random networks exhibit patterns (such 

as short average paths between nodes) that are difficult to appreciate intuitively, and 

such patterns (with the premise that they are not random) are often used to motivate 

director interlocking theories. There is limited Australian research on the subject of 

small worlds and cohesive elites. Cohesive elite research is limited to Higley et al 

(1979) who find that interlocks run parallel to positions of power in business lobby 
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groups and Murray (1998) who uses a very small sample and finds weak support for the 

presence of a powerful capitalist class in Australia. Nicholson et al (2004) provide the 

only investigation to date of whether the ASX in a small world, however it was not a 

major focus of their work and they use only rules of thumb to determine how close the 

network is. They reveal that Australian boards had slightly more extensive board 

networks than would be expected. 

This chapter makes substantial progress towards filling this large gap in the literature by 

employing a much larger sample than has been used previously as well as an improved 

methodology. The methodology employed in this chapter uses two sophisticated 

approaches to assessing whether the corporate network is a small world, namely the 

Watts (2003) approach, and the Conyon and Muldoon (2005) approach which adapts the 

Erdős & Rényi (1959, 1960) family of random graphs to reflect the constraints of 

corporate board networks. A finding that the Australian board network is ‘smaller’ than 

would be expected in a random network with similar characteristics would provide 

some support for the notion that the elite are, in fact, cohesive. If the ASX is no 

‘smaller’ than would be expected it could be argued that the apparent cohesiveness of 

the corporate elite is an expected characteristic of a network subject to the limitations of 

the ASX (such as practical limits on board size and individual directorships). 

Another reason why this chapter provides more insight into Australian board networks 

than previous studies is the large eight year sample. The corporate world has changed 

dramatically in recent years. There were corporate scandals in the early part of the 

decade, followed closely by changes to corporate governance systems and legislation, 

more recently the global financial crisis. At the same time as all of these changes several 

key developing economies, the BRICs31

This chapter extends Chapter 4 and makes several important contributions to the 

literature. First, it determines whether the ASX can be considered a ‘small world’, using 

, have undergone rapid and sustained growth 

such that by the end of 2007 they accounted for more than 15 percent of the world’s 

GDP. These changes provide a unique environment to investigate how board networks 

(and therefore the distribution of power among companies and directors) adapt to these 

environmental changes, providing additional insight into the nature of ASX board 

networks. 

                                                 
31 Goldman Sachs coined this term and started using it in external communications in 2001. It is an 
acronym for Brazil, Russia, India, and China. 
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the most sophisticated methodology yet applied to Australian data. The findings have 

important implications for both academics and legislators interest in board 

independence and diversity. Second, it uses social network analysis to identify the most 

powerful companies in the market, document how they have changed over time and 

how reveal how sensitive they are to changes in the structure of the network. Finally, by 

making both of these innovations the chapter is able to better assess the relative strength 

of various perspectives of director interlocking in the Australian context.  

 

5.2 Literature Review and Conjectures 

The ‘small world’ phenomenon is the observation that the average number of steps 

(geodesics, or degrees of separation) between any two individuals selected randomly 

from the population is much shorter than intuition suggests (Milgram, 1967; Travers 

and Milgram, 1969). Small world research is important for a fuller understanding of 

board networks for two reasons. First, much research, such as Mills’ (1956) observation 

that members of the corporate elite ‘often seem to know one another, seem quite 

naturally to work together, and share many organizations in common’, suggests the 

board network may be viewed as a ‘small world’. Second, several theories of 

interlocking make the implicit assumption that particular observations about the board 

network are not random phenomena. If it were shown that the ASX board network is no 

smaller than expected, such assumptions would be challenged, supporting critics such as 

Fligstein and Brantley (1992) who suggest director interlocks “do not predict much that 

is interesting”. 

In particular, a finding that the ASX is no smaller than expected would be contrary to 

the expectations of two popular perspectives of board networks, bank control theory and 

elite cohesive theory. Specifically, it would suggest that the connectivity of the 

corporate elite may not require banks nor corporate concentration, because an ‘elite’ 

connected by short paths may be endemic to networks qua networks. An understanding 

of the small world phenomenon facilitates the development of conjectures that can 

differentiate between the cohesive elite, bank control, and null perspectives of board 

networks (where the null perspective is that which assumes the dominance of large 

firms and financial firms is not reflective of a cohesive elite or bank control). 
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The small world, cohesive elite, and bank control view of the director network suggest 

different expectations about how the network may have changed over time. If the 

observed characteristics of the corporate network are simply the consequence of the 

small world phenomenon, it is expected that:  

 1) The ASX board network is a small world. 

2) The most central companies and directors in the corporate network change 

substantially over time.  

If, however, the resource dependence, cohesive elites or bank control view better 

explains ASX board networks, it is expected that: 

3) The network is even closer than expected given the small world phenomenon. 

4) The relative power of companies and directors should be quite static, and 

6) Characteristics of the overall network are sensitive to changes of individuals. 

 

5.3 Sample and data 

A sample of a total of 11,228 firm years are utilised in this analysis, an average of 1,400 

firms in each year from 2000 to 2007. As discussed in the introduction, the Australian 

market has undergone substantial change in recent years. Of the 1,162 companies listed 

in 2000, 287 were delisted by 2007. Of the 7,258 directorships in 2000, 1,723 were 

changed by 2007. In summary, the composition of the board network is quite dynamic.  

 

5.4 Methodology 

Overlapping groups such as boards of directors are best represented as two-mode 

networks. In the board context the two modes are company and director. The network 

can be viewed as either having directors connected by common board memberships, or 

boards connected by shared directors (Breiger, 1974). Therefore, when the terms ‘board 

network’ or ‘corporate elite’ are used they may refer to the network of companies, (as in 

Mintz and Schwartz, 1985), or the network of individual directors (as in Useem, 1984). 
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As yet there is no strong argument for choosing either over the other in this context, so 

following Conyon and Muldoon (2007) both are included in this chapter.  Hence, upon 

collecting and cleaning board membership data, two matrices are created for each year: 

a director-by-director matrix and a company-by-company matrix. The first network is 

referred to as the director network and the second as the board network.  

A methodological issue commonly faced by researchers of large social networks is that 

there are groups of actors that are not connected to others (in network parlance they are 

referred to as ‘isolates’). This complicates the calculation of many social network 

analysis measures that rely on defined distances between all actors. To overcome this 

issue, the sub-set of the network consisting of all mutually reachable companies of the 

network each year that includes the greatest proportion of the largest 200 companies32

Mean degree is a measure of the average (mean) degree centrality of all companies in 

the network. Degree centrality is a count of the number of direct ties an actor (in this 

case a board) has, it is the simplest measure of a board’s centrality. Degree centrality is 

widely used in the interlocking literature (e.g., Rulke and Galaskiewicz (2000); Peng, 

Au and Wang (2001); Elouaer (2007)), in part because it is simple to calculate and 

intuitive to interpret.  Mean geodesic is a measure of the average distance of each 

company to all others. The clustering coefficient assesses the degree to which nodes 

tend to cluster together. Many real-world networks, especially social networks, contain 

tightly knit groups characterised by a relatively high density of ties (Holland and 

Leinhardt, 1971; Watts and Strogatz, 1998). If the extent of this clustering is greater 

 is 

identified and used in the analysis. This subgroup is referred to as the largest connected 

component. Descriptive statistics for each year’s connected component are presented in 

Table 5-1. To my knowledge, the only other study to investigate the power of ASX 

companies is Murray (2001). Murray (2001) seeks to identify the key players in the 

Australian network in 1992 and 1998, but utilises a sample of only thirty of Australia’s 

largest companies, whereas this study uses a sample of more than 900 companies each 

year. As such, the current sample is a major improvement over previous studies. Social 

network measures are used to assess the ‘small world’ nature of the largest connected 

component each year. The three measures calculated are mean degree, mean geodesic, 

and clustering coefficient; these measures are briefly discussed below.  

                                                 
32 Given the focus of the extant research in several fields, I make the assumption that the most important 
and powerful companies will either be a large firm or a financial firm. In all years connected component 
includes at least 90% of the largest 200 companies. 
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than the average probability of a tie randomly established between two nodes there is 

evidence that actors in the network are actively establishing ties (Holland and Leinhardt, 

1971; Watts and Strogatz, 1998). 

 

Table 5-1: Connected Component Proportion of Total Market 

 
This table presents the percentage of the total ASX represented by firms that are part of the largest 
connected component. The connected component is a group of firms that forms a complete board 
network, i.e., they all share at least one director with another in the network. Data extracted from 
Connect4 and Aspect Huntley FinAnalysis. Total Mkt Cap is the total market capitalisation in billions of 
Australian dollars of all sample firms in a given year. Total Companies is the number of companies in the 
sample each year. Connected Mkt Cap is the total market capitalisation in billions of Australian dollars of 
firms in the largest connected component each year, and Connected Companies is the number of 
companies that comprise the largest connected component each year. % Market Cap Connected and % 
Companies Connected is the percentage of the total market capitalisation and number of companies 
represented by members of the largest connected component each year. 

  2000 2001 2002 2003 2004 2005 2006 2007 
Total Mkt Cap 608 691 674 694 896 1,133 1,370 1,542 
Total Companies 1,162 1,166 1,230 1,319 1,400 1,447 1,493 1,700 
Connected Mkt Cap 560 638 623 640 815 1,032 1,248 1,419 
Connected Companies 922 942 975 1,059 1,135 1,152 1,168 1,364 
% Mkt Cap Connected 92 92 92 92 91 91 91 92 
% Firms Connected 79 81 79 80 81 80 78 80 

 

To assess the overall level of clustering in a network, the global clustering coefficient is 

used. Its calculation is based on triplets of nodes. A triplet is three nodes that are 

connected by either two (open triplet) or three (closed triplet) ties. A ‘triangle’ consists 

of three closed triplets. The global clustering coefficient is calculated as the ratio of 

three times the number of triangles over the total number of triplets (both open and 

closed).  

In the analysis of the most powerful companies and directors, this study utilises both 

betweenness centrality and degree centrality because these measures have been 

employed in studies of leadership, power in small groups, and influence in inter-

organisational networks (Galaskiewicz, 1979). Mariolis (1975) proposes that as a 

consequence of their highly central positions (due to extensive director interlocking) 

financial institutions hold disproportionate amounts of power. Davis, Woo and Baker 

(2003) present the idea that highly central companies are “linchpins” that bring and hold 

a large sparse network together. This idea has further been supported by Stablein, 
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Cleland, Mackie and Reid (2004). As the first large sample analysis of board networks 

in Australia, it is hoped that this research will inform future endeavors along these lines 

of research. For more information on the measures discussed in this section, the reader 

is referred to Chapter 3: Measures of Board Networks.  

 

5.5 Analysis 

5.5.1 Cohesive Elites and the Small World 

In Chapter 4 the board networks of the largest fifty companies by market capitalisation 

each year between 2000 and 2007 were presented. For convenience, Figure 5-1 is a 

reproduction one of these figures. The circles represent the largest fifty companies in 

2007 and the lines represent directors shared in common between the two connected 

companies. Upon initial inspection, Figure 5-1 seems to reveal that the largest 

Australian companies are very closely connected. It is observations such as these that 

lead many commentators, such as Murray (2001) to conclude that the ASX network is 

cohesive. Small world analysis allows a more objective analysis. 

Watts (1999a, 1999b) identifies four characteristics that would be expected to lead to a 

‘big world’ where the average path length between nodes is large. First, the network is 

very large, meaning there are many nodes. Second, the network is sparse, meaning each 

node has relatively few direct ties. Third, the network is decentralised, meaning there 

are no nodes that are connected to a substantial proportion of all others. Finally, there is 

local clustering; most friends are also friends of each other. At face value, it would 

appear that the Australian board network meets these four criteria. There are after all 

thousands of companies, and practical limitations in board size and the number of 

directorships individuals can hold suggest most companies are tied to few others. 

Further, the ASX network is almost certainly decentralised; it is difficult to imagine one 

company being directly tied to dozens, let alone hundreds, of others. However, Watts 

showed that even in the presence of all four of these conditions, the addition of a small 

number of nodes (less than one percent of all nodes) that cut across local clusters are 

enough to make the network a small world. These nodes are referred to as ‘linchpins’ 

and are, in essence, shortcuts throughout the network.  
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Figure 5-1: Network of the Largest 50 ASX Listed Companies 2007 

 

 
 

This chapter utilises two methods to assessing whether the corporate network is a small 

work, namely the Watts (2003) approach, and the Conyon and Muldoon (2005) The 

Watts approach is introduced below, the Conyon and Muldoon approach is more 

involved and is presented in Appendix 2. 

Watts (2003) formalises his small world model in the following manner. The network 

consists of n nodes (e.g. boards) with an average of k ties (e.g., shared directorships) per 

node. The largest connected component is defined as the largest sub-group (by number 

of members) in the network that includes only nodes with at least one tie with another in 

the connected component. There are two key measures of whether a network is a small 

world, mean geodesic and local clustering. 

Mean geodesic: Lactual equals the average shortest path length (the technical name for a 

shortest path is a geodesic) between nodes in the largest connected component. Lrandom 

equals the mean geodesic of the same network (which means having the name n and k) 

in which the ties between nodes are random, a figure that can be approximated by 

ln(n)/ln(k).  
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Local clustering: Cactual equals the mean degree of local clustering in the largest 

connected component. Local clustering measures the extent to which alters in a network 

are connected to one another. Put differently, it represents the extent to which firms that 

share directors with a focal firm also share directors with each other. Crandom equals the 

average degree of local clustering in the equivalent randomised network (which can be 

approximated by k/n).  

Using these measures, a network can be considered a ‘small world’ when [Cactual/Lactual] 

* [Lrandom/Crandom] (this figure is named the small world quotient) is substantially greater 

than one. A wide range of network types have been assessed as small worlds using this 

technique, from the brain of worms (nodes are neurons and ties are synapses and gap 

junctions – Watts and Strogatz, 1998); to the ownership of German firms (nodes are 

firms and ties are common owners – Kogut and Walker, 2001); even to the Internet 

(nodes are web pages and ties are links – Barabasi, 2002). 

Some descriptive statistics of the ASX board network are presented in Table 5-2. The 

number of firms, directorships, and unique directors have all risen during the period. 

However, the number in board seats has risen faster than the number of unique directors 

(34 percent vs. 25 percent), so the frequency with which directors sit on multiple boards 

has necessarily increased from 19 percent to 27 percent. In 2000 the average director sat 

on 1.32 boards, by 2007 this had risen to 1.42 boards. Given these statistics, one might 

expect that the percentage of all firms that are in the largest connected component has 

increased. In fact, the largest component has remained quite stable, at about eighty 

percent of all firms. This suggests the new ties created as a result or more directors 

serving on multiple boards have predominately occurred between firms that were 

already connected. 
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Table 5-2: Distribution of ASX Directorships: 2000-2007 

This table presents a range of statistics about the distribution of directors among ASX listed firms. 
Primary data source is the Connect4 database. The ‘connected component’ is the largest group of 
companies in the entire sample where a path can be drawn between each possible pair of companies 
through the network of shared directorships. Data are extracted from Connect4 and Aspect Huntley’s 
FinAnalysis database. 
  2000 2001 2002 2003 2004 2005 2006 2007 
Director seats 7,357 7,481 7,595 8,231 7,738 8,022 8,306 9,838 
Unique directors 5,557 5,793 5,807 6,446 6,407 6,241 6,075 6,927 
Number of firms 1,162 1,166 1,230 1,319 1,400 1,447 1,493 1,700 
Average board size 6.33 6.42 6.17 6.24 5.53 5.55 5.56 5.79 
Average directorships 1.32 1.29 1.31 1.28 1.21 1.30 1.38 1.42 
1-board director (%) 80.8 82.0 81.3 80.3 80.0 77.4 74.7 72.9 
2-board director (%) 12.2 11.7 12.0 12.6 12.2 13.9 15.6 16.7 
Connected – firms 922 942 975 1059 1135 1,152 1,168 1,364 
Connected firm (percent) 79.3 80.8 79.3 80.3 81.1 79.6 78.2 80.2 
Connected – directors 4643 4922 4822 5420 5447 5,077 4,706 5562 

 

Table 5-3 presents the results of the Watts small world analysis for the years 2000 to 

2007. The mean degree declined over time for boards (from 6.4 to 5.9) reflecting the 

substantial decline in number of ties of the most connected firms as reported in Chapter 

4. The standard deviation in degree centrality, used to measure overall network 

centralisation, declined over the period from 5.31 to 4.78. The two small world 

measures, mean geodesic and clustering coefficient have also changed substantially over 

the period. Mean geodesic was 5.41 in 2000, and by 2007 it was 6.20. The clustering 

coefficient was 0.59 in 2000 and in 2007 was 0.61. This rise in clustering, however 

slight, is consistent with the rapid increase in the number of Western Australia based 

ASX companies and the observation that many of these companies share directors. The 

small world coefficient increased over the period, from 100 to 166. These statistics are 

sufficient to qualify the ASX as a small world. This is largely unsurprising because 

clustering is a natural outcome of the geographic distribution of ASX directorships 

identified in Chapter 4. The increase over time is also unsurprising because the small 

world coefficient is decreasing in k/n, and there has been a rapid growth in n (number of 

companies) over time, without a corresponding increase in k (average ties per firm). It is 

possible that this increase in the small world coefficient then is a spurious result, driven 

by the inappropriateness of the Watts small world approach to networks where there is 

no logical connection between n and k, such as board networks. 
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Table 5-3: Small World Analysis - Watts Approach 

This table presents small world statistics for the ASX board network each year between 2000 and 2007. 
Boards is the number of companies in the largest connected component each year. The largest connected 
component is the largest group of companies where each possible pair of companies can be joined via a 
path of shared directorships. Mean Degree is the average number of companies with which each sample 
company shares a director. Data are extracted from Connect4 and Aspect Huntley’s FinAnalysis database. 

    Mean Degree Mean Geodesic Clustering 
Year Boards Actual Actual Expected Actual Expected 
2000   922 6.42 5.41 3.67 0.594 0.0070 
2001   942 6.17 5.49 3.76 0.554 0.0065 
2002   975 6.41 5.51 3.70 0.593 0.0066 
2003 1,059 7.16 5.22 3.54 0.599 0.0068 
2004 1,135 7.05 5.28 3.60 0.603 0.0062 
2005 1,151 6.58 5.68 3.75 0.609 0.0057 
2006 1,168 6.11 6.08 3.90 0.616 0.0052 
2007 1,364 5.99 6.20 4.03 0.606 0.0044 

 

Despite the doubts around the suitability of the Watts small world approach to small-

worlds, the analysis provides good insight into some characteristics of the Australian 

board network. Combined, the relatively large path length and high clustering suggest a 

disjointed network, with many close sub-groups (called cliques) joined loosely to each 

other. This finding is consistent with the previous observations that large firms tend to 

interlock with each other and board networks demonstrate strong geographical 

characteristics. It also provides support for the idea that the new ties being created are 

mainly occurring between companies that are already connected. The results also show 

that despite major changes in the composition of the network and corporate governance 

regulation over time, the average path length between companies has been quite stable.  

The evidence presented above supports the notion that the Australian board network is a 

small world as the network is characterised by high clustering and short average paths. 

However, it remains unclear whether the board network is actually any smaller than 

would be expected by chance given the structural constraints of the network33

When assessing whether corporate board networks are smaller than expected, the choice 

of random graph model is vital. Erdős & Rényi (1959, 1960) were pioneers of the graph 

theory literature. The family of random graphs that they developed have since been used 

. Finding 

that the network is no smaller than would be expected by chance would cast even more 

doubt over the cohesive elite view of interlocks, because proponents use the apparent 

‘smallness’ of the network as prima facie support for their claims. 

                                                 
33 The kind of structural constraints facing the board network are the practical limitations on board size 
and the number of directorships that can be held by an individual. 
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by Davis, Yoo, and Baker (2003) and others to compare corporate board networks to 

what would be expected from random graphs (that approach Poisson distributions at the 

limit). However, recent research has highlighted the fact that many real life social 

networks have structural properties that make the Poisson graph an inappropriate basis 

for small world analysis. The board network is not unstructured, there are practical 

limits on the number of directors on each board and the number of directorships that a 

director can have. In the presence of such constraints, a comparison of small world 

statistics to those expected from a random Poisson graph is likely to lead to conclusions 

that the world is small, when in fact it is no smaller than a random graph with 

equivalent constraints would be.   

Factoring in the practical limitations of the number of directorships an individual can 

hold, and the number of directors on a single board, Conyon and Muldoon (2006) 

provide a more sophisticated model for assessing whether a corporate board network is 

small. They apply their model the German, U.S. and U.K. boards, and argue that the 

networks are certainly small, but no more ‘small’ than would be expected by chance. 

The present study replicates Conyon and Muldoon’s (2006) methodology, applying it to 

the Australian board network over the years 2000-2007. In doing so, it provides further 

insight into whether the observed network characteristics are evidence of a cohesive 

elite, because if the board network is actively structured to consolidate corporate power, 

one would expect the network to be smaller than expected based on random chance. For 

a detailed discussion of the Conyon-Muldoon model the reader is referred to Conyon 

and Muldoon (2006), or to the overview provided in Appendix 2. 

The results of the Conyon and Muldoon replication analysis are presented below in 

Table 5-4. The mean degree columns reveal that the average Australian board is 

connected to approximately the number of boards that would be expected from random 

chance. For example, the actual mean degree in 2001 was 6.2 compared to a theoretical 

value of 6.4 and in 2007 the actual value was 6.0, compared to the theoretical value of 

5.8.  Despite both the mean degree and clustering coefficient suggesting that the ASX 

board network is a small world, the mean geodesic (or average shortest path between 

each paid of boards) is actually longer than would be expected from a random graph 

with the same degree distribution. Over time, as the network is growing, the average 

distance between companies has been growing (from 5.5 in 2000 to 6.2 in 2007). A 

possible explanation for this result is the disproportionate growth in Western Australian 
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based companies. This has likely affected mean geodesic in two ways. First, it was 

earlier shown that many WA directors sit on a large number of boards (the vast majority 

of which are based in WA). This has the effect of pushing down the theoretical mean 

geodesic (in other words these directors are expected to substantially shorten the 

average path between companies). Second, the geographic clustering of WA companies 

means they have very long geodesics to companies based outside of WA. In summary, 

the growth of WA companies pushed down the theoretical mean geodesic and pushes up 

the empirical mean geodesic. The final columns of Table 5-4 reveal that the Australian 

board network exhibits substantially greater clustering than expected from a random 

graph. This means that there are many more groups of companies that mutually share 

ties with each other than expected. In other words, the ASX is ‘clubbier’ than a random 

network with the same degree distributions. Part of the explanation for this result is 

undoubtedly the geographic clustering of board networks discussed earlier, but given 

that the clustering coefficient has remained fairly static over time this seems 

unsatisfactory as a sole explanation. 

 

Table 5-4: Small World Analysis - Conyon and Muldoon (2006) Approach 

This table presents small world statistics for the ASX board network each year between 2000 and 2007. 
Boards is the number of companies in the largest connected component each year. The largest connected 
component is the largest group of companies where each possible pair of companies can be joined via a 
path of shared directorships. Mean Degree is the average number of companies with which each sample 
company shares a director. Data are extracted from Connect4 and Aspect Huntley’s FinAnalysis database. 

  
Mean Degree Mean Geodesic Clustering 

Year Boards Actual Expected Actual Expected Actual Expected 
2000 922 6.42 5.84 5.41 5.45 0.594 0.358 
2001 942 6.17 6.36 5.49 4.23 0.554 0.236 
2002 975 6.41 6.15 5.51 4.23 0.593 0.309 
2003 1059 7.16 6.22 5.22 4.14 0.599 0.307 
2004 1135 7.05 6.30 5.28 4.02 0.603 0.364 
2005 1151 6.58 6.30 5.68 3.89 0.609 0.394 
2006 1168 6.11 6.29 6.08 3.76 0.616 0.424 
2007 1364 5.99 5.76 6.20 3.98 0.606 0.490 

 

The results presented in Table 5-4 contrast with the findings of Conyon and Muldoon’s 

(2006) investigation into the U.S. U.K. and German board networks in the years 2003, 

2001, and 2000 respectively. They find no evidence that these markets are smaller than 

expected, revealing that they exhibit very similar clustering and mean geodesics to what 

would be expected from a random graph with the same structural constraints. The 

Australian board network is much ‘clubbier’ than the U.S., U.K, and Germany. Many 
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commentators argue that the ASX is a ‘boys club’ (e.g., Fitzimmons, 2002), with new 

directors coming predominately from the ranks of existing directors; this finding 

provides support to this view. This finding also brings into question the independence 

and diversity of Australian boards. 

In summary, the evidence presented in this section reveals that the ASX is a small 

world, and is even smaller than would be expected given the average board size and the 

preference of directors to sit on particular numbers of boards. An implication of this 

finding is that the ASX board network is not randomly distributed, and thus might be 

able to be explained by one of the competing theories of board networks. To provide 

additional insight into the structure of the ASX board network, and the theories that 

seek to explain it, the following section identifies the most powerful companies and 

directors in the ASX board network. 

 

5.5.2 The Most Powerful Companies 

This section presents an investigation into the distribution of power across Australian 

listed firms. The discussion is broken into three parts. First, the most powerful 

companies each year between 2000 and 2007 are presented. Centrality has been thought 

of as a source of power, particularly in non-zero sum communication networks, of 

which board networks are a type (Mizruchi and Potts, 1998). The results of this 

investigation are then compared to a previous Australian study that used a much smaller 

sample (Murray, 2001) to demonstrate both the variability in the distribution of power 

on the ASX and the importance of using large samples when applying social network 

methods to board networks.  

 

Top Ranked Companies by Centrality 

Table 5-5 reveals the top ten most central companies on the ASX each year between 

2000 and 2007 according to three social network analysis statistics, degree centrality, 

betweenness centrality, and closeness centrality. The table reveals much about the 

distribution of centrality on the ASX, the strength of competing theories of board 

networks, and the appropriateness of these measures in the board network context.  



142 
 

The maximum possible number of times that a company could be in the list is 24, (eight 

years and three measures). Only two companies are in this list more than a quarter of the 

theoretical maximum number of times, Telstra and Macquarie. Telstra (TLS), is in the 

top ten list 11 times. The next most consistent member of top ten groups is Macquarie 

Group (formerly Macquarie Bank) - it is present nine times. Notably, Macquarie 

affiliates take up another ten positions on the list. The initial conclusion to be drawn 

from these results is that these two companies are likely candidates for the most 

powerful company in Australia. These findings support the argument that social 

network analysis can be used to identify powerful companies, as they are consistent 

with the opinion of many commentators. Macquarie Group is a major Australian 

investment bank, often accused by commentators, regulators, and politicians of being 

too powerful (for example Kirby, 2004). Telstra is a formerly government owned 

telecommunications giant, its market dominance is a topic of great controversy. A 

senate committee in 2004 found that it was too powerful (Barnett, 2004) and in 2009 the 

Commonwealth Government proposed a forced break up of Telstra’s operations 

(Talevski, 2009). Those that view the board network with a Marxist perspective would 

no doubt find some solace that there is little evidence that Macquarie and Telstra are 

acting to further their mutual power, Macquarie was left out of Telstra’s $8bn T3 float, 

a very lucrative contract indeed (Crowe, 2006). 

Another observation is that the lists in Table 5-5 are highly dynamic; they vary across 

both time and centrality measure. If each company appeared in the list only once, there 

would be 240 companies listed in Table 5-534

Looking into characteristics of the companies in Table 5-5 and how the compositions of 

these lists have changed over time provides insight into the competing theories of 

corporate interlocks. Finance control theory predicts that banks will be the most 

powerful actors in the network, making use of their extensive board networks and 

access to capital to coerce other companies to act favourably toward them. If this theory 

. Actually, there are 111 unique companies 

in Table 5-5, meaning the average company appears in the lists a little more than twice. 

The distribution of the number of appearances in Table 5-5 is presented in Figure 5-2. It 

reveals that the vast majority of companies are in the lists no more than twice. Of 

course, the networks from which these top ten lists are drawn consist of at least 1,162 

companies, so remaining in the top ten is quite a feat! 

                                                 
34 8 years x 10 companies x 3 lists 
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is applicable to the Australian corporate board network, major financial institutions 

should be prominent in the lists in Table 5-5. The companies that are bolded have 

asterisks in Table 5-5 are major financial institutions35

                                                 
35 Consistent with the remainder of this thesis, the following five companies are considered “major 
financial institutions”: Commonwealth Bank, Australia and New Zealand Banking Corporation, Westpac 
Banking Corporation, National Australia Bank, and Macquarie Group (Formerly Macquarie Bank). While 
other companies, such as St George Bank and Suncorp Metway could arguably also be included in this 
list, their inclusion would not affect the conclusions drawn from the analysis. 

. Consistent with the predictions 

of finance control theory, major financial institutions are well represented on these lists.  
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Table 5-5: Top 10 Most Central Companies in the ASX 

This table reveals the most central companies on the ASX. Centrality is measured in three ways. Panel A uses degree centrality a measure of the direct ties of a company. 
Panel B uses betweenness centrality, a measure that takes into account the indirect ties of a company. Panel C uses closeness centrality, a measure of how near a company 
is to all others in the network. Data used in this table are a complete network of between 1162 and 1700 companies listed on the ASX each year 2000-2007. These 
companies represented at least 91 percent of the ASX’s total market capitalisation each year. * indicates the company is a major financial institution. Data extracted from 
Connect4 and Aspect Huntley’s FinAnalysis. 

Panel A: Degree Centrality 
Rank 2000 2001 2002 2003 2004 2005 2006 2007 

1 Access1 Adultshop.com Carndale 
Property 

Macquarie 
Goodman Mngmt* 

Carndale 
Property Black Range Maquarie Prologis ING Office Trust 

2 Shield Equities Spinifex Gold Telstra Macquarie 
Goodman Capital Black Range Mirvac Industrial 

Ltd 
Mirvac Industrial 

Ltd 
ING Real Estate 
Entertainment 

3 Adultshop.com Shield Equities Australian 
Silicon 

Macquarie 
Goodman Ind* Deep Yellow Service Stream Tourism & Leisure 

Trust 
ING Real Estate 

Community 

4 Global Doctor Global Doctor Afminex Ltd Westfield Trust Resonance 
Health 

Macquarie 
Goodman 

Capital 
Australian Hotel 

Fund ING Healthcare 

5 Spinifex Gold Telstra Spinifex Gold Carndale Property Westfield Group Allco Finance 
Group JF Meridian ING Industrial 

6 National Australia 
Bank* DoloMatrix Westfield 

Trust* Service Stream Westfield 
Holdings 

Westfield 
Holdings 

Macq Goodman 
Capital* Carndale Property 

7 Amcor Qantas DoloMatrix Macquarie Prologis Fusia Ltd Deep Yellow Macq Goodman 
Group* Westfield Group 

8 Suncorp Metway* Greater Pacific 
Gold 

Australian 
Pharmaceutical 

Industries 
Macquarie Bank 

Ltd* MediVac Ltd Westfield Group Washington H Soul 
Pattinson 

Australian 
Infrastructure 

Fund 

9 Commonwealth 
Bank* Southcorp Ltd Adultshop.com Macquarie Office 

Trust Service Stream Resonance 
Health 

Allco Finance 
Group 

Australian 
Pharmaceutical 

Industries 

10 Pheonix Mining Oriel 
Communications 

Washington H 
Soul Pattinson Tennyson Networks Peninsula 

Resources Ltd 
Peninsula 

Resources Ltd 
Macquarie 

Infrastructure 
Group 

Croesus Mining 
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Table 5-5 (Continued): Top 10 Most Central Companies in the ASX 
 

This table reveals the most central companies on the ASX. Centrality is measured in three ways. Panel A uses degree centrality a measure of the direct ties of a 
company. Panel B uses betweenness centrality, a measure that takes into account the indirect ties of a company. Panel C uses closeness centrality, a measure of how 
near a company is to all others in the network. Data used in this table are a complete network of between 1162 and 1700 companies listed on the ASX each year 2000-
2007. These companies represented at least 91 percent of the ASX’s total market capitalisation each year. Companies bolded with an * are major financial institutions. 
Data are extracted from Connect4 and Aspect Huntley’s FinAnalysis database. 

 

Panel B: Betweenness Centrality 
Rank 2000 2001 2002 2003 2004 2005 2006 2007 

1 Telstra Black Range Telstra Australian Silicon Black Range Amcor Amcor Solimar Energy 

2 Third Rail Telstra QBE Insurance 
Investment 

Company of the 
West 

Primelife 
Corporation Fusia Ltd Volant 

Petroleum Spotless Group 

3 Surfboard Ltd Adultshop.com IndexShares 
Fund 

Macquarie Bank 
Ltd* Kids Campus Ltd Spotless Group Cockatoo 

Ridge Wines Ariadne Australia 

4 Qantas Oriel 
Communications Black Range New World Alloys 

Acuity 
Investment 

Management 
Cockatoo Ridge 

Wines 
Gravity 

Diamonds 
Consolidated 

Mining 

5 Access1 Qantas Suncorp 
Metway* Bemax Resources Macquarie Bank 

Ltd* 
Elemental 
Minerals 

Eastern Star 
Gas Zinifex Mining 

6 United Group Macquarie Bank 
Ltd* 

Macquarie 
Bank Ltd* 

Oriel 
Communications St George Bank* ITL Ltd ITL Ltd Mount Gibson 

Iron 
7 Black Range Westpac Banking 

Corp* Portman Ltd Union Capital Resonance Health Macquarie 
Bank Ltd* Paladio Group Suncorp 

Metway* 

8 
Australian 

Magnesium 
Corp 

OPSM Protector St George Bank Emperor Mines TAB Ltd TAB Ltd Elemental 
Minerals View Resources 

9 Iluka eStar Online 
Trading 

Australian 
Magnesium Telstra Telstra Easterm Star 

Gas Chemeq Ltd Cochlear Ltd 

10 Boral Ltd Cue Energy 
Resources 

Perpetual 
Trustees 

Hudson Timber 
Products 

New World 
Alloys Telstra Macquarie 

Bank Ltd* Mithril Resources 
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Table 5-5 (Continued): Top 10 Most Central Companies in the ASX 
 
This table reveals the most central companies on the ASX. Centrality is measured in three ways. Panel A uses degree centrality a measure of the direct ties of a 
company. Panel B uses betweenness centrality, a measure that takes into account the indirect ties of a company. Panel C uses closeness centrality, a measure of how 
near a company is to all others in the network. Data used in this table are a complete network of between 1162 and 1700 companies listed on the ASX each year 2000-
2007. These companies represented at least 91 percent of the ASX’s total market capitalisation each year. Companies bolded with an * are major financial institutions. 
Data are extracted from Connect4 and Aspect Huntley’s FinAnalysis database. 

Panel C: Closeness Centrality 
Rank 2000 2001 2002 2003 2004 2005 2006 2007 

1 Santos Ltd Westpac 
Banking Corp* Telstra Macquarie 

Bank Ltd* 
St George 

Bank* Telstra Amcor Zinifex Mining 

2 Suncorp 
Metway Telstra QBE Insurance Perpetual 

Trustees 
Macquarie 
Bank Ltd* Amcor ANZ* Spotless Group 

3 Boral Ltd CSR Ltd Perpetual 
Trustees 

Commonwealth 
Bank* Telstra ANZ* NAB* Healthscope 

4 Commonwealt
h Bank* Pacifica Group WMC Resources 

Investment 
Company of the 

West 
Primelife 

Corporation 
Macquarie 
Bank Ltd* 

Macquarie 
Bank Ltd* 

Sigma 
Pharmaceutical 

5 Macquarie 
Bank Ltd* Nufarm St George Bank CSR Ltd Acuity Inv. 

Management Qantas Healthscope Suncorp Metway 

6 BHP Biliton ANZ* Commonwealth 
Bank* 

Australian 
Silicon Southcorp Ltd Coca-Cola Ltd Qantas ANZ* 

7 Nufarm Brambles Brambles Telstra ANZ* Southcorp Ltd Origin Energy 
Ltd Caltex Limited 

8 Telstra Macquarie 
Bank Ltd* Boral Ltd St George Bank Origin Energy 

Ltd Coles Myer Coca-Cola Ltd Origin Energy 
Ltd 

9 Australian Gas 
Light 

Perpetual 
Trustees Woolworths West Australian 

Newspapers 
Perpetual 
Trustees 

St George 
Bank* Coles Myer St George 

Bank* 

10 Pacific Dunlop National Foods Qantas MicGuigan 
Simeon Wines 

Australian 
Magnesium 

Corp 
Caltex Limited Caltex Limited CSR Ltd 



147 
 

In total the big four banks and Macquarie appear 26 times (out of a theoretical 

maximum of 120 times), and Macquarie Group alone accounts for 13 of these. The 

composition and dynamism of the lists fit the expectations of resource dependence 

theory. It predicts that companies develop board networks to co-opt providers of 

requisite resources (tangible or intangible), and that the dynamics of the board network 

reflect changes in the patterns of resource requirements among firms.  As it is difficult 

to determine inter-company resource dependencies in most cases, finding direct 

evidence in support of (or indeed, against) resource dependence theory has long 

challenged scholars. These two perspectives are investigated in more depth later in this 

chapter. 

 

Comparison to Murray (2001) 

The lists provided in Table 5-5 (particularly the latter years) vary substantially from the 

top ten lists presented in Murray (2001) for 1992 and 1998 (replicated in Table 5-6). 

Only two of Murray’s top ten most interlocked companies in 1992 and 1998 remained 

in the top ten most powerful companies in 200636. The differences between the results 

of my tests and tests using Murray’s (2001) methodology are not surprising because the 

latter suffers from several severe limitations. The first is shared by some older 

interlocking studies, such as Mintz and Schwartz (1985), and is the lack of sophisticated 

network methods. Specifically, her primary measure of director interlocking, 

‘interlocks’, (equivalent to the measure degree centrality used in this chapter) ignores 

indirect ties37

 

 and the relative strength of the direct ties.  

 
 
 
 
 
 
 
 
 
 
 

                                                 
36 Based on 2006 measures of degree centrality, equivalent to Murray’s measure ‘interlocks’. If either of 
the other two measures are used to rank the companies in 2006, only one (ANZ) remains in the top ten. 
37 Though these are somewhat captured in her secondary measures, breadth and depth. 
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Figure 5-2: Times in Top Ten Lists in Table 5-5 

This figure presents the number of times that companies appear in the lists presented in 
Table 5-5 of this chapter. The lists were created by measuring the degree centrality, 
betweenness centrality, and closeness centrality of ASX listed companies between 2000 
and 2007. The definition of these centrality measures can be found in Chapter 3 of this 
thesis. Data used to estimate the measures of centrality are extracted from Connect4 and 
Aspect Huntley’s FinAnalysis database. 

 

 

 

Table 5-6: Comparison of the Present Sample and Murray (2001) 

This table compares the top 10 most interlocked companies in Murray (2001) with the top ten most 
interlocked in the present study and what the top ten would have been has the sample been restricted to 
the largest 30 companies by revenue as in Murray (2001). Data used to estimate the measures of 
interlocking are extracted from Connect4 and Aspect Huntley’s FinAnalysis database. 

Rank Murray 1992 Murray 1998 2006 Sample Murray Equivalent 
2006 Sample 

1 Pacific Dunlop BHP Macquarie Infra. NAB 
2 CRA Ltd Pacific Dunlop Qantas ANZ 
3 CSR Ltd CBA Macquarie Bank Woolworths 
4 Industrial Energy CSR Ltd ANZ Coles Myer 
5 BHP ANZ Stockland Macquarie Bank 
6 AMP Amcor CBA Telecom Corp of NZ 
7 ANZ AMP Macq Goodman Capital Telstra 
8 Amcor Fosters Macq Goodman Group Origin Energy 
9 Adstream NAB NAB Fletcher Building 

10 Telecom Telstra Amcor BlueScope Steel 
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Figure 5-3: Murray's (2001) Representation of the Elite Network in 1992 

 
 

Figure 5-4: Replication of Murray's (2001) Figures 1 and 2 using 2006 Data 
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An additional limitation of Murray (2001) is that none of the measures capture the 

relative strength of the indirect ties of a company despite there being widespread 

acceptance of the importance of indirect ties since Mark Granovetter’s 1973 seminal 

work. The final limitation of Murray (2001) is the use of a very small sample; it was 

restricted to the largest thirty companies by revenue in each of the two sample years. 

However, the final column of Table 5-6 reveals that even if the methodological 

limitations of Murray (2001) were maintained, there would be substantial variation in 

the top ten most powerful companies over time. The use of a sample of only the thirty 

highest revenue earners, consistent with Murray (2001), still results in only three of 

Murray’s 1998 sample companies remaining in the top ten most interlocked list in 2006. 

Figure 5-3 shows Murray’s 1992 network and Figure 5-4 presents a replication using 

2006 data. A comparison of the two figures provides further evidence of the extent of 

the change in the interlocking characteristics of the top thirty companies between 1998 

and 2006. None of the connecting directors in 2006 are the same as in 1998, and the 

three companies that remained in the list in have not maintained interlocks with any of 

their 1998 interlock partners.  

 

5.5.3 Powerful Cliques 

The analysis presented above revealed that the Australian board network exhibits 

substantial clustering, that banks appear to be the most powerful companies, and that the 

distribution of power in the ASX is dynamic. In this section the most powerful cliques 

each year are presented. It is within these cliques that the consequences of board 

networks, positive or negative, are most likely to be found. Therefore the identification 

of powerful cliques will facilitate an analysis of the relative strength of competing 

theories of director interlocking. Before the analysis is presented the graph theory 

concept of cliques is introduced below. 

Sociologists and graph theorists define a clique as a group of actors that are all directly 

tied to each other; it is the most cohesive possible subgroup within a network.  In the 

board context this means that each company in a clique shares at least one other director 

with every other company in that clique. In empirical studies (e.g., Alba, 1973 and more 

recently, Jamali and Abolhassani, 2006), researchers commonly relax the definition of 

clique to allow the inclusion of actors who are very closely tied, albeit indirectly, to all 
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other members in a clique. This type of clique is referred to as an N-Clique. N-Cliques 

are defined by the choice of N. For example, in a 2-Clique, every member of the clique 

is separated by no more than one actor to ever other actor in the clique. N-Cliques are 

particularly useful when there are constraints on the number of direct ties. The ASX 

board network has such limitations; directors who form the intercompany ties have 

practical limitations on the number of directorships they can hold. As previously 

demonstrated, the mean path distance between pairs of ASX listed firms is 

approximately 5.5. Given this, it can be argued that 2-Cliques in the Australian board 

network would represent unusually close subgroups. The communication channels in 

these subgroups are likely to be much more efficient than in the broader network due to 

there being, at most, one company in the path between each pair of companies. 

To identify the most powerful 2-clique each year between 2000 and 2007 ‘power’ must 

first be proxied for. In this study power is proxied for as the combined market 

capitalisation of members of the clique, such that the most powerful clique is that which 

represents the greatest proportion of the ASX’s market capitalisation. Summary 

statistics of this investigation are presented in Table 5-7 and Figure 5-5 reveals the most 

powerful 2-clique for 2007 in more detail. The most powerful 2-cliques each year are 

presented in Table 5-8. 

 

Table 5-7: Characteristics of the Most Powerful 2-Cliques in the ASX: 2000-2007 

This table presents the largest 2-clique in the ASX each year, with size measured as the 
combined market capitalisation of all companies within the clique. A 2-clique is a group of 
companies that are all connected to each other in the director network with no more than one 
company between each pair of directors. Data are extracted from Connect4. 

Year 
Number of 
Companies 

Combined Market 
Capitalisation ($Mil) 

Percent of ASX 
Total Most Central Member 

2000 19 251,787 41.41 Australian Gas Light 
2001 17 321,476 46.51 Southcorp 
2002 16 226,809 36.94 Brambles 

2003 14 189,412 27.26 

BHP, Australian 
Foundation Investment 

Co, Southcorp 
2004 16 247,392 27.62 BHP 
2005 17 339,976 30.49 Qantas 
2006 20 232,681 26.22 Qantas 
2007 15 433,456 26.08 Qantas 
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Table 5-8 reveals some surprising results. In seven of the eight years there was a 2-

Clique consisting of no more than 21 companies (or about 1.6 percent of all companies) 

that represents at least 26 percent of the market capitalisation of the ASX. There is a 

substantial drop off in the total capitalisation represented by the most powerful 2-Clique 

between 2002 and 2003, due mainly to News Corporation dropping out of the 2-Clique 

over this period. Consistent with the cohesive elite view of director interlocks, there is a 

stable core of the corporate elite. Specifically, three companies provide a stable core of 

the most powerful clique every year in the sample, namely National Australian Bank, 

Commonwealth Bank, and BHP. However, contrary to the expectations of the cohesive 

elites view, there is almost total turnover in the directors that link the companies in the 

2-Clique. A notable exception is John Schubert; he was part of the most powerful clique 

every year. John Schubert was the president of the Business Council of Australia in 

2000-2001 and throughout the period has held directorships with two of the three 

companies that remained in the clique, NAB and BHP.  

 

 

Figure 5-5: The Most Powerful 2-Clique in the ASX: 2007 

 



153 
 

Table 5-8: Membership of the Most Powerful 2-Clique: 2000-2007 

This table presents the most powerful 2-Clique in the Australian board network between 2000 and 2007. A 2-Clique is a group of companies that can all 
reach each other in the board network with a maximum of one company between them. The most powerful 2-Clique is the 2-Clique that represents the 
greatest proportion of the total ASX market capitalisation. Size is measure in millions of Australian dollars. Data are extracted from Connnect4 and 
DatAnalysis. Companies in bold script with an asterisk next to their name are included in the most powerful 2-Clique every year. 

2000 2001 2002 2003 
Company Size Company Size Company Size Company Size 

AAPT Ltd 1,670 AXA Asia Pacific 5,393 ANZ 28,922 Australian Foundation Invest. 2,776 
AMP Ltd 18,593 BHP Biliton* 39,741 BHP Biliton* 38,298 Australian Gas Light 4,929 
ANZ 19,419 Brambles Industries 11,051 Billabong International 1,789 BHP Biliton* 32,411 
Australian Gas Light 3,403 Caltex Australia 397 Brambles Industries 9,122 Brambles Industries 4,419 
BHP Biliton* 35,004 Coles Myer 7,516 Burns Philp & Co 522 Coles Myer 8,487 
Capral Aluminium 514 Commonwealth Bank* 40,008 Commonwealth Bank* 38,153 Commonwealth Bank* 37,043 
Commonwealth Bank* 34,892 David Jones 445 Coles Myer 7,854 CSR Ltd 1,833 
CSR Ltd 4,813 Fosters Group 10,784 DCA Group 233 David Jones 543 
National Aust. Bank* 41,899 National Aust. Bank* 51,099 Djerriwarrh Investments 514 Fosters Group 8,767 
National Foods 950 News Corporation 81,996 John Fairfax Holdings 2,433 Lend Lease Corp 3,687 
Pacific Dunlop 1,533 Nufarm 448 Julia Ross Recruitment 53 National Aust. Bank* 50,616 
Pasminco 1,001 Pacific Dunlop 744 National Aust. Bank* 54,773 Orica Ltd 3,006 
Santos 3,086 Santos 3,880 News Corporation 81,996 Southcorp 2,100 
Southcorp 3,009 Southcorp 5,257 OPSM Protector Ltd 465 Westpac Banking Corp 28,795 
St George Bank 5,191 Tabcorp Holdings 3,559 QBE Insurance 3,987 

  Suncorp-Metway 2,771 Telstra 34,735 TAB Ltd 1,403 
  Telstra 43,532 Westpac Banking Corp 24,423 Telstra 29,920 
  Westpac Banking Corp 21,917 

      WMC Ltd 8,594             
        Total Mkt Cap 251,791 

 
321,476 

 
300,437 

 
189,412 

% of ASX Mkt Cap 41.4% 
 

46.5% 
 

44.5% 
 

27.3% 
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Table 5-8 (Continued):  Membership of Most Powerful 2-Clique: 2000-2007 
This table presents the most powerful 2-Clique in the Australian board network between 2000 and 2007. A 2-Clique is a group of companies that can all 
reach each other in the board network with a maximum of one company between them. The most powerful 2-Clique is the 2-Clique that represents the 
greatest proportion of the total ASX market capitalisation. Size is measure in millions of Australian dollars. Data are extracted from Connnect4 and 
DatAnalysis. Companies in bold script with an asterisk next to their name are included in the most powerful 2-Clique every year. 

2004 2005 2006 2007 
Company Size Company Size Company Size Company Size 

Australian Foundation 
Invest. 2,986 Australian Foundation 

Invest. 3,409 ANZ 33,114 ANZ 55,572 

Australian Gas Light 5,534 Australian Gas Light 6,497 Australian Securities 
Exchange 1,585 BHP Biliton* 120,718 

BHP Biliton* 47,100 ANZ 39,664 Billabong International 1,678 Billabong International 3,261 
Billabong International 1,678 Billabong International 2,841 BHP Biliton* 47,100 Carindale Property Trust 341 
Brambles Industries 5,803 BHP Biliton* 65,110 Commonwealth Bank* 41,181 Challenger Financial 2,967 
Commonwealth Bank* 41,181 Brambles Industries 7,917 Challenger Financial 1,097 Commonwealth Bank* 70,973 
Fosters Group 9,492 Commonwealth Bank* 48,586 Emitech Ltd 20 FlexiGroup Ltd 565 
Lend Lease Corp 4,125 Fosters Group 10,650 GWA International 821 Leighton Holdings 10,261 
National Aust. Bank* 44,991 Insurance Australia Grp 9,581 Insurance Australia Grp 7,952 National Aust. Bank* 69,470 
National Foods 1,285 Leighton Holdings 3,136 Leighton Holdings 2,479 PBL Ltd 12,414 
Qantas 6,495 Lend Lease Corp 5,167 National Aust. Bank* 44,991 Qantas 11,037 
Southcorp 2,338 National Aust. Bank* 48,012 Nufarm 1,042 SEEK Ltd 2,407 
Telstra 31,097 Qantas 6,395 Orica Ltd 4,078 Sunland Group 1,293 
Wesfarmers 11,065 Telstra 30,345 PBL Ltd 8,489 Westfield Group 40,495 
Westpac Banking Corp 31,789 Westpac Banking Corp 35,951 Qantas 6,495 Woolworths 31,682 
Worley Group 433 Wesfarmers 15,125 Sunland Group 223   
  Worley Group 1,617 SEEK Ltd 2,200   
    Suncorp-Metway 7,620   

    Wesfarmers 11,065   
    Woolworths 11,650   
        Total Mkt Cap 247,392  338,386  202,345  433,456 

% of ASX Mkt Cap 27.6%  30.3%  14.8%  26.1% 
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The findings presented in Table 5-8 indicate that neither particular companies nor 

directors are necessary for maintaining the small world of the ASX. To test this 

observation, Table 5-9 reveals how the average shortest path between companies of the 

connected component changes when the top ten linchpin boards are removed. The top 

ten linchpin boards are defined as those with the greatest betweenness centrality, a 

measure that captures how many shortest paths between pairs of boards the board lies 

on. Table 5-9 supports the observation that particular boards are not required to 

maintain the small world of the ASX. Removing key linchpin boards had a very modest 

effect on the mean geodesic; it increased from 5.4 to 5.8 in 2000 and from 6.2 to 6.5 in 

1999.  

 

Table 5-9: Effect of Removing top 10 Linchpin Boards on Small World 
Characteristics 

This table reveals the impact that removing the top 10 linchpin companies has on the average shortest 
path between companies in the largest connected component of the ASX board network each year 2000-
2007. Linchpins are companies with high Betweenness Centrality, a measure of the tendency for a 
company to lie on the shortest path between pairs of companies. Director data extracted from Connect4 
and Aspect Huntley’s FinAnalysis. 

 
 Mean Geodesic 

Year N Before Removing Top 10 After Removing top 10 
2000    922 5.41 5.85 
2001    942 5.49 5.86 
2002    975 5.51 5.80 
2003 1,059 5.22 5.43 
2004 1,135 5.28 5.56 
2005 1,151 5.68 5.85 
2006 1,168 6.08 6.25 
2007 1,364 6.20 6.54 

 

 

These results should remind proponents of Marxist theories of board interlocks that the 

short social distances among directors and boards do not require planning by some 

central authority or clique. Quite the opposite is true: the simple existence of a relatively 

small proportion of ties that connect cliques is sufficient to make the network small 

(Milgram, 1967; Travers and Milgram, 1969). Even though the large majority of board 

connections occurred between companies headquartered in the same state, as revealed in 

Chapter 4, a few interstate ties creates efficient paths through the board network. Such 

connecting companies then indirectly connect companies that would otherwise be very 

far apart. Even a few of these connecting firms throughout the board network can have, 
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as Watts (1999a) puts it, a highly “nonlinear impact” on the mean geodesic. Of course, 

there are many of these connecting (or ‘linchpin’) companies and directors, so no 

particular company or connecting director is critical for maintaining the small world 

nature of the board network. 

 

5.5.4 Key Players in the Director Network 

All director interlock studies implicitly consider the role of individual directors (since 

they form the connecting ties between companies), but few specifically distinguish 

between director and board networks38

Palmer and Barber (2001) note that scholars of organisational theory usually consider 

directors and managers to be instruments of organisational ambitions. Of course, the 

reverse may also be true; organisations may be instruments of personal ambitions. In 

this case, the selection by self-interested directors of the boards they serve on may lead 

to the company level networking patters identified in the research (Zajac, 1988). In the 

analysis that follows, the director network in Australia is examined to identify the key 

linchpin directors and assess the role that they play in creating and maintaining the 

observed characteristics of the board network. The social network analysis statistics 

presented earlier for the analysis of the board network are utilised again here as there is 

substantial support for their use in the analysis of personal level social networks (Faust 

and Wasserman, 1992).  

. Analysis of the corporate network at the 

director level is vital for a complete understanding of the nature of the observed network 

characteristics. The lack of investigation at the director level to date is surprising given 

that Mills, one of the earliest investigators of the ‘corporate elite’ network, claimed that 

those individuals who moved among several organisations (specifically, government, 

military, and corporate) helped keep the elite cohesive. He argued that ‘by their very 

careers and activities, they lace the three types of milieu together. They are, 

accordingly, the core members of the power elite... it is they who are most active in 

organizing the several top milieux into a structure of power and maintaining it’ (Mills, 

1956: 289).  

                                                 
38 A notable exception discussed later is Conyon and Muldoon, 2007 
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Table 5-10 presents the top ten most central directors according to the three measures 

degree centrality, betweenness centrality, and closeness centrality each year between 

2000 and 2007.  The first observation about the lists in Table 5-10 is that the 

distribution of centrality among Australian directors changes greatly over time. In fact, 

the average director in these lists appear only twice out of a maximum possible 24 times 

(three measures multiplied by eight years). The person who most consistently appears in 

these lists is Hans Moser, who appears a total of eight times. Given the network consists 

of at least 6,300 directors each year, appearing in the top ten lists eight times out of a 

maximum of 24 is quite a feat. These observations can be explained in two ways: first, 

the distribution of power among ASX directors is much more dynamic than the 

distribution of power among companies, which would seem reasonable; or second, these 

centrality measures do not effectively proxy for power among directors, which is 

possible. 

Consistent with expectations, many of the most central directors presented in Table 5-10 

serve on the boards of the prominent and central companies. ANZ, Commonwealth, 

NAB, Macquarie, Telstra and BHP are all represented by at least one of the top 13 most 

central directors. The only of the big four banks that is not represented in the list is 

Westpac, the smallest of the major banks. These results are reassuring because they 

show that the social network measures used in this analysis are not overly influenced by 

the simple count of the number of boards an individual serves on. Four of the top ten 

most central directors serve on five or fewer boards. This highlights how these measures 

capture the importance of indirect ties.  

Table 5-10 also provides some insight into the apparently spurious results at the 

company level. The most central director in the network over the period is Hans Moser, 

yet he does not sit on the board of any major company. The reason he ranks so highly is 

that he is a linchpin director, connecting a very wide range of companies together. In 

fact, at one stage he served on the boards of 17 companies, an incredibly large number 

considering Chapter 4 reported that the vast majority of Australian directors sat on only 

one board. It is the presence of linchpin directors like these that drive the findings that 

companies like Spinifex Gold and Adultshop.com are some of the most central 

companies.  
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Table 5-10: Top 10 Most Central Directors in the ASX: 200-2007 

This table reveals the most central companies on the ASX. Centrality is measured in three ways. Panel A uses 
degree centrality a measure of the direct ties of a company. Panel B uses betweenness centrality, a measure that 
takes into account the indirect ties of a company. Panel C uses closeness centrality, a measure of how near a 
company is to all others in the network. Data used in this table are a complete network of between 1,162 and 
1,700 companies listed on the ASX each year 2000-2007. These companies represented at least 91 percent of the 
ASX’s total market capitalisation each year. Data used to estimate centrality measures are extracted from 
Connect4 and Aspect Huntley’s DatAnalysis database. 

Panel A: Degree Centrality 
Rank 2000 2001 2002 2003 

1 Moser, Hans Moser, Hans Moser, Hans Moser, Hans 
2 Tomlinson, Geoff Keogh, Aidan Keenan, Brian Clarke, David  
3 Gillard, Reginald Gillard, Reginald  Gillard, Reginald  Steinepreis, David 
4 Warburton, Richard Hughes, Gordon  Millner, Robert  Girdis, Stephen 
5 Greiner, Nicholas Tomlinson, Geoff  Crawford, David  Kennedy, James 
6 Daniels, Anthony Morschel, John Ralph, John Warner, Hugh  
7 Ralph, John Goode, Charles  Mansfield, Robert  Moss, William  
8 Morschel, John Kennedy, James Richard Francis Hodgkinson, James  
9 Goode, Charles Weiss, Gary Hilton Argus, Donald Millner, Robert 

10 Fairfull, David Ralph, John Goode, Charles  Steinepreis, Gary 
Panel B: Betweenness Centrality 

Rank 2000 2001 2002 2003 
1 Moser, Hans  Moser, Hans  Moser, Hans  Moser, Hans  
2 Kennedy, Trevor  Ellis, Jeremy  Wall, James  Wall, James 
3 Williams, James Howard, Hedley Lee, Irene  Kent, Warwick  
4 McCann, Harry Kennedy, Trevor Cusack, Barry Cusack, Barry  
5 Ellis, Jeremy Smith, Roderick Livingstone, Cath Readhead, Craig  
6 Capp, William Wran, Neville  Thame, John  McCann, Harry  
7 Tomlinson, Geoff Livingstone, Cath Kennedy, Trevor  Steinepreis, David 
8 Punch, Ronald McCann, Harry  McGuachie, Donald McLeod, Bruce 
9 Perrott, Michael Klinger, Thomas Cloney, Edwin Humann, David 

10 Wanick, Leigh Weiss, Gary  Ellis, Jeremy Lord, Geoffrey 
Panel C: Closeness Centrality 

Rank 2000 2001 2002 2003 
1 Tomlinson, Geoff Cloney, Edwin Hutchinson, Belinda Kent, Warwick 
2 Daniels, Anthony Ellis, Jeremy Stocker, John McCann, Harry 
3 Adler, Norman Morschel, John Ralph, John Nicholls, Linda 
4 Ralph, John Curlewis, Geoffrey Philips, Mervyn Cox, Laurence  
5 Lamble, Reginald Warburton, Richard Nicholls, Linda Ballard, John 
6 Cloney, Edwin Stocker, John Savage, Robert Clarke, David 
7 McGregor, Graeme Lynch, Helen Kent, Warwick Savage, Robert 
8 Philips, Mervyn Goode, Charles Cloney, Edwin Livingstone, Cath 
9 Jackson, Margaret Fairfax, John Bergman, Tommie Ferrier, Ian 

10 Curlewis, Goeffrey Kraehe, Graham Nosworthy, Elizabeth Story, John 
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Table 5-10: Top 10 Most Central Directors in the ASX: 2000-2007 (Continued) 
 
This Table reveals the most central companies on the ASX. Centrality is measured in three ways. Panel A uses 
degree centrality a measure of the direct ties of a company. Panel B uses betweenness centrality, a measure that 
takes into account the indirect ties of a company. Panel C uses closeness centrality, a measure of how near a 
company is to all others in the network. Data used in this table are a complete network of between 1,162 and 1,700 
companies listed on the ASX each year 2000-2007. These companies represented at least 91 percent of the ASX’s 
total market capitalisation each year. Data used to estimate centrality measures are extracted from Connect4 and 
Aspect Huntley’s DatAnalysis database. 

Panel A: Degree Centrality 
Rank 2004 2005 2006 2007 

1 Steinepreis, David Clarke, David Weiss, Gary Weiss, Gary 
2 Warner, Hugh Weiss, Gary Clarke, David Kiernan, Michael  
3 Steinepreis, Gary Gonski, David Ward, Barbara Gonski, David  
4 Weiss, Gary Ward, Barbara Turner, Richard Moore, Nicholas  
5 Clarke, David Steinepreis, David Roberts, John Packer, James  
6 Docherty, Derrick Packer, James Mortimer, David Scheinkestel, Nora 
7 Gonski, David MacKenzie, James Watson, Robert  Easson, Michael  
8 MacKenzie, James Girdis, Stephen Packer, James  Millner, Robert  
9 Girdis, Stephen Kraehe, Graham Girdis, Stephen Roberts, John  

10 Kraehe, Graham Watson, Robert Green, Philip Kriewaldt, Martin  
Panel B: Betweenness Centrality 

Rank 2004 2005 2006 2007 
1 Williams, James Hopkins, John Roberts, Chris Elliott, Mark  
2 Wall, James Davies, Wynford Limb, Nicholas  Weiss, Gary 
3 Thame, John M Gillard, Reginald Gillard, Reginald  Kiernan, Michael  
4 Warner, Hugh Williams, James Weiss, Gary Cassidy, Peter 
5 Steinepreis, David Evans, David England, Richard Fry, Michael 
6 Murphy, John Weiss, Gary Hopkins, John Bourne, Trevor  
7 England, Richard Wall, James Davies, Wynford Landau, Peter 
8 McDonald, Fergus Thame, John M Cassidy, Peter  Pritchard, Dean  
9 Steinepreis, Gary Warner, Hugh Tomlinson, Geoff  Nissen, Donald 

10 Ellis, Jeremy Steinepreis, David Evans, David Holliday-Smith, Rod  
Panel C: Closeness Centrality 

Rank 2004 2005 2006 2007 
1 Thame, John Jackson, Margaret McCann, Harry Pritchard, Dean  
2 Jackson, Margaret Williams, James Tomlinson, Geoffrey McCann, Harry  
3 Williams, James McCann, Henry Meiklejohn, David  Thorn, John  
4 McCann, Henry England, Richard England, Richard  Bourne, Trevor  
5 England, Richard Bourne, Trevor Bourne, Trevor Nicholls, Linda 
6 Story, John Thorn, John Thorn, John Cassidy, Peter  
7 Ellis, Jeremy Mortimer, David Mortimer, David Gonski, David  
8 Murphy, John Kennedy, James Kennedy, James Mansell, Peter 
9 Steinepreis, David Holliday-Smith, Rod Holliday-Smith, Rod Blackburne, Ian  

10 Warner, Hugh Gonski, David Gonski, David Meiklejohn, David 
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Linchpin directors differ to their less central counterparts in several ways. As expected, 

they have more directorships than the average director. The directors in Table 5-10 have 

an average of five directorships whereas the average Australian director has 1.5. They 

also differ slightly in terms of demographics. Six of the most central directors are 

female, a higher proportion than females overall represent in the sample (5.8 percent in 

the top lists vs. five percent in the sample). They are also older, with an average age of 

59 years compared to 56 in the overall sample. 

The analysis presented in this chapter thus far reveals that the ASX board network is 

non-random and that it is a smaller than a small world. Together with the observation 

that some industries are more central than others, it can be concluded that the observed 

characteristics of board networks are the result of companies seeking to extract benefits 

from the network. Of the theories put forward to explain interlocking, the initial 

evidence most supports finance control theory and resource dependence theory; much 

less support has been presented in support of cohesive elite theory. The following 

section seeks to provide additional information regarding the drivers of director 

interlocking and in doing so analyse the relative strength of competing theories of 

director interlocking. 

 

5.6 The Strength of Competing Theories of Board Networks 

This section utilises the findings presented above and presents additional analysis to 

assess the appropriateness of several theories of director interlocking including finance 

control theory, resource dependence theory, and cohesive elite theory. 

 

5.6.1 Finance Control Theory 

One theory that makes strong predictions about the distribution and effect of centrality 

is finance control theory. It argues that financial institutions are highly central and that 

this is driven by their ability to control capital. The ability to control capital affords 

them the power to get their senior management seats on other company boards and to 

influence them to act in the interests of the financial institution. As predicted by finance 

control theory, the results of this study reveal that Australian financial institutions 
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(including three of the four major banks) hold large amounts of network power, they 

rate highly across centrality measures and are often members of the most powerful 2-

clique in Australia. Further investigation is necessary because finance control theory 

predicts that not only will banks be central, but they will exert power over their 

interlock partners. The concepts of ‘indegree’ and ‘outdegree’ can be used to test this 

theory. 

Sociologists and graph theorists often differentiate between ‘indegree’ and ‘outdegree’. 

Indegree captures the inward or receiving ties, while outdegree captures the outward or 

sending ties (see Krackhardt, 1987, and Butts, 2006). The sender/receiver differentiation 

can be applied in the board network context. A ‘sender’ firm, one which has high 

‘outdegree’, has executive directors who serve on the boards of other companies. On the 

other hand, ‘receiver’ firms, those with high ‘indegree’ have non-executive directors 

who serve as executives of other firms. If it is assumed that directors are more strongly 

affiliated with the firm they serve as executive, that firm is expected to be able to exert 

more influence over the other. 

A finding that financial sector firms typically send directors would support the view that 

banks are powerful, a view first presented by Louis Brandeis in the early 20th Century 

and supported by Useem (1984) in the U.S. and UK and Murray (2001) in Australia. A 

finding that they typically receive directors would support the view of Mintz and 

Schwartz (1985), that banks are central, but not as powerful as they appear. The concept 

of indegree/outdegree has been used outside the financial economics literatures, such as 

Buskenses’ (1998) analysis of the social structure of trust. Windolf (2009) utilises the 

concept in his comparison of patterns of coordination and control in the corporate 

networks of German and the U.S between the late 19th to mid-20th Centuries.  

For this analysis a sample of five major financial institutions (the big four banks and 

Macquarie) was selected based on the companies’ prominence and size. Data on these 

financial firms’ shared directorships with other companies were then extracted from the 

sample, and examined to determine if the shared directors were primarily affiliated with 

either the financial or the industrial. A director was considered primarily affiliated to 

one of the companies if they were an executive, a chairman, or had substantially more 
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wealth invested in one company than the other through shareholdings39

 

. Details of the 

shared directorships of major Australian banks are presented in Table 5-11. 

Table 5-11: Banks' Company Director Networks: Pooled Data 2000-2007 

This table presents a summary of the board networks of major Australian financial institutions 
over 2000 to 2007. Shared Directors is the number of directors that each financial organisation 
shares with other ASX listed companies. Affiliated with Financial and Affiliated with Industrials 
are the number of shared directors that have a primary affiliation with the financial and 
industrial organisation respectively. Average Bank Ownership is the average percentage of the 
outstanding equity of the industrial companies shares held by the financial institution. Director 
data are extracted from Connect4, ownership data are extracted from Aspect Huntley’s 
DatAnalysis database. 

Financial 
Shared 

Directors 

Primarily 
Affiliated With 

Financial 

Primarily 
Affiliated with 

Interlock Partner 

Average Bank 
Ownership % of 
Interlock Partner 

NAB 16 1 5 7.45 
Westpac   9 0 2 0.79 
Commonwealth 16 2 6 0.00 
ANZ 19 0 7 4.39 
Macquarie 19 1 2 0.91 

 

Table 5-11 reveals that most ties between financial and industrial organisations are 

undirectional, that is they are formed by directors with no obviously stronger affiliation 

to one or the other firms through executive positions or shareholdings. Of those that 

appear to be more closely tied to one of the companies, the vast majority are affiliated to 

the industrial partner. This result starkly contrasts with the expectations of financial 

control theory and if there is a power dimension to these relationships40

Even among those who believe that banks are overly powerful there is disagreement 

over the most appropriate ways to observe this power. Fennema (1982) uses a sample of 

176 industrial organizations and banks, arguing that there is a “cohesive international 

network of interlocking directorates [but at the same time it] should be considered 

primarily a communication network rather than a network of domination and control”. It 

is further claimed that interlocking networks show aspects of the political structure, but 

 the results 

support Mintz and Schwartz’s (1985) alternative view that interlocks reveals power over 

banks, not exerted by banks.  

                                                 
39 Wealth was proxied by the number of shares held multiplied by share price at the end of the financial 
year.  
40 It is beyond the scope of this study to determine whether any power is actually exerted through these 
interlocks. 
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it is ownership structure that reveals hegemonic power. In an Australian study on the 

topic, Murray (2001) endorses this view, arguing “that ownership figures are pivotal”.  

Table 5-11 presents data on the average shareholding that financial institutions have in 

their industrial partners. It suggests that even combining ownership and directorships, 

banks do not appear likely to wield particularly significant power over their interlock 

partners. The figure varies largely across financial institutions, with NAB holding the 

greatest average proportion of their partner’s equity at 7.5 percent, but across banks the 

average figure is a modest 2.7 percent. Many studies have shown that holdings 

substantially below fifty percent can allow the holder to exert substantial influence over 

the company. However, it is a heroic leap to argue that holdings of 2.7 percent, at barely 

half the commonly used reference point for substantial interests of 5 percent, afford 

financial institutions substantial control over their partners. Overall, the evidence in 

Table 5-11 suggests that the finance control perspective of corporate board networks has 

little explanatory power in Australia. 

 

5.6.2 Cohesive Elites 

The cohesive elite perspective of interlocks also makes predictions about the cause and 

effect of board networks. Proponents of this view argue that powerful ‘capitalist elites’ 

band together to advance their mutual values (Useem, 1984), consolidating and 

concentrating their power. The close ties that the most powerful companies share with 

each other and the correlation between the patterns of these board networks and the 

leadership of key lobby groups has been taken as evidence that Australia has a cohesive 

elite class (Higley et al, 1979; Murray, 2001).  

The elite cohesive view of director interlocking predicts that the most central actors in 

the network will be leaders of the corporate class. An earlier Australian paper found 

support for this perspective. Murray (1998) identifies John Ralph as being at the 

“political centre of top (Australian) business” (Murray, 1998:11). Murray  quotes a 

newspaper article as saying “Ralph was ‘close to the Byzantine workings of government 

… John Ralph, a … former BCA President … worked as a link man between the 

Federal government and the Alliance of business groups, the Business Coalition for Tax 

Reforms’ (Gluyas, 1999). Table 5-10 reveals that John Ralph maintained his central 

position in the corporate network for several years; he has since declined in prominence 
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as he has reduced the number of boards on which he sits. No BCA president since John 

Ralph is among the top ten most central directors according to any of the measures 

between 2000 and 2007. However, two presidents of another business lobby group, the 

Australian Institute of Company Directors, do make the list presented in Table 5-10: 

John Story, the AICD president between 2007 and present, and Richard Warburton, the 

president in 1999 and 2000.  Higley et al. (1979), and more recently, Murray (2001) 

appeal to the observation that interlock patterns closely resemble leadership in lobby 

groups at the time as key evidence for the presence of a cohesive elite. The finding that 

interlock patterns in fact bear only a very weak link to the leadership of business lobby 

groups casts doubt over this perspective. 

Further evidence reveals that if there is a cohesive elite in the Australian board network, 

its cohesiveness is very weak. Table 5-8 reveals that there were only three companies 

that remained in the most powerful 2-Clique throughout the sample period41

 

. The 

present study uses a more contemporary sample than Higley et al. (1979) and Murray 

(2001) so it cannot claim to show that Australia has never had a cohesive elite. 

However, it can be concluded that if Australia ever had a cohesive elite, its cohesiveness 

is declining. 

5.6.3 Resource Dependence Theory 

Resource dependence theory (RDT) argues that director interlocks are mechanism that 

companies use to mitigate environmental constraints, by co-opting providers of 

strategically important resources (tangible and otherwise). It shares some predictions 

with both finance control theory and the elite cohesive view. For example, because 

banks interact with a large number of companies they have a comparative advantage in 

assessing many macroeconomic trends and because they have loan capital at risk, they 

have a great demand for industry (and perhaps top management team) specific 

information. The combination of a supply and demand for ‘environmental scanning’ 

implies banks will develop extensive board networks.  Unlike finance control, RDT 

does not assume the bank will be the dominant partner and is therefore just as likely to 

‘receive’ as to ‘send’ shared directors. Neither does it assume banks will take large 

ownership stakes in their interlock partners to maintain hegemonic power.  

                                                 
41 These are BHP Biliton, Commonwealth Bank and National Australia Bank. 



165 

Like the cohesive elite view, resource dependence theory predicts a high degree of 

clustering in the board network. The reason is that groups of companies are likely to 

share similar environmental constraints, and in independently seeking to manage these 

constraints create sub-groups of closely connected companies. For example, companies 

within a particular industry or geographic region are likely to face similar uncertainties 

and therefore establish board networks with similar characteristics to manage these 

uncertainties. In contrast to the cohesive elites view, the most central companies, and 

the directors who connect them, will change over time as resource dependencies change. 

Further, RDT doesn’t expect a particularly high correlation between the membership of 

highly central cliques of companies and the leadership of business lobby groups, as the 

political environment is just one of many potential sources of uncertainty. 

In summary, this chapter reveals that RDT best explains the characteristics of the 

Australian board network. Its predictions are most congruent with the many changes in 

the most powerful companies and directors between 1992 and 2007, the lack of 

correlation between board networks, bank ownership, and lobby group leadership, and 

the direction of interlocks between banks and other companies. This conclusion is also 

consistent with the inability of a hundred years of research to provide substantive 

evidence that director interlocking facilitates systematic anticompetitive practices. RDT 

also fits with the findings documented in Chapter 4, specifically that large companies 

are the most interlocked (as they have a greater demand for information), that large 

companies interlock with other large companies (as small companies can usually add 

little to a large company’s information set), and that interlocking is most common 

between companies in the same geographic location or that operate in the same industry 

(as these companies share a common strategic environment and may have developed 

complementary information sets).  

The strong fit between the predictions of RDT and the Australian experience provides 

researchers with insight into the likely effects of board networks. It strongly suggests 

that the primary benefit to companies of interlocking and centrality is the information 

they provide about the market, not the potential for anticompetitive practices. The 

notion that interlocks facilitate information transfer is not new, it has been put forth by 

Mariolis and Jones (1982), Useem (1984), and Davis (1991). This perspective of 

interlocking predicts that companies will make efforts to become more interlocked 

when their particular strategic circumstances lead to information demands. Accordingly 

companies that interact with a diverse range of other companies (such as the major 
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banks, as a result of their lending practices, or Macquarie, as a result of its advisory 

services and acquisitions) will virtually always maintain extensive interlocks. Some of 

the largest companies, such as Woolworths, BHP and Rio Tinto, will not seek to 

become highly central because they have little to gain strategically, despite Marxist 

theorists predicting that as champions of business, they would maintain very central 

positions in the network in order to facilitate class cohesion. 

 

5.7 Discussion and Conclusion 

This chapter investigated the small-world properties of the ASX and the distribution of 

centrality across directors, companies, and sectors. In doing so it made several 

important contributions to the literature. First, it revealed that the ASX is a small-world 

and that the level of connectivity among Australian listed companies has been 

remarkably consistent over time. This is surprising for several reasons. During the 

2000s, there was an upheaval in corporate governance following many well documented 

corporate scandals. Notable changes to the corporate governance landscape include the 

introduction of the ASX CGR (ASX, 2003), debate over director independence 

requirements (AICD, 2005) and increasing director liability following scandals such as 

the Sons of Gwalia case and changes in legislation including CLERP 9. 

The small world properties of the ASX have even been robust to a virtually complete 

turnover in the identities of the most central firms. Acquisitions, a mining boom, strong 

bull market, and general demographic processes resulted in massive changes to the ASX 

in only eight years.  In fact, just over one-third of the largest firms in 2000 were among 

the largest in 2007. Mills’ (1956) observation that members of the corporate elite ‘often 

seem to know one another . . . and share many organizations in common’ is as accurate 

today in Australia as it was in the U.S. more than fifty years ago, but the identities of 

those people who know each other change each year. 

The evidence that this chapter presented against the finance control and cohesive elites 

view of interlocks is no doubt insufficient to deter those committed to a Marxist view of 

corporate boards, but will hopefully encourage further investigation into more 

promising areas (some are discussed in the following section). This chapter may also 

serve as a reminder to researchers of the importance of large samples for board network 

research. Results change dramatically if samples are limited to only the largest 
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companies for at least two reasons. First, small companies are fundamentally different 

to large companies in many ways, including corporate governance and board structure. 

The results of network studies limited to large companies simply are not generalisable 

to this important segment of the economy. Second, a large body of research reveals the 

importance of indirect ties. This study revealed that many large companies are indirectly 

tied to one another via smaller companies. Thus, even if researchers are only interested 

in large companies, ignoring small companies in board network studies is likely to 

negatively affect the accuracy of their findings. Finally, regardless of researchers’ prior 

beliefs about the role of board networks, it is unambiguous that they are a social 

phenomenon. As such they are subject to a large degree of idiosyncratic variation. This 

study revealed how deeper investigation at a micro level can often cast doubt over 

causalities that appear well supported by macro level data. 

 

5.7.1 Limitations and Future Research 

A key limitation of this research is that it is limited to the Australian corporate board 

network. Australia is, however, a unique environment with relatively scant regulation 

and litigation compared to the U.S. and U.K., and so is an interesting environment to 

study interlocks. It is also understudied; to the author’s knowledge the largest sample 

studied in depth in a previous published Australia consisted of the largest 250 

companies in 1996 (Nicholson, Alexander, and Kiel 2004). A key limitation of the 

current study is that, for a study that sought to identify changes over time, data 

limitations restricted it to a rather short period of eight years. It will be interesting to see 

if the trends identified in this study continue over the coming decades. A final limitation 

of this chapter is its inability to conclusively prove that the companies the social 

networks identify as powerful are indeed powerful, since power itself is difficult to 

define. This concern is somewhat mitigated by the congruency of these results with 

anecdotal evidence regarding power on the ASX.  

Several avenues for future research are promising. This study showed that resource 

dependence theory explains the Australian evidence better than the other popular 

theories. Future research could identify situations where board networks are most likely 

to prove beneficial to firms. Some progress is made to this end in Chapter 6, but there 

are myriad other fruitful research questions. The evidence in this study (and the 
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previous chapter) supports the revealed that women are under-represented in the ASX. 

This study further revealed that a large proportion of directors of major companies are 

already directors or executives of other major companies. Together, these results raise 

serious doubts about the diversity of Australian boards. Future research could explore 

the benefits of females on Australian boards. 
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Chapter 6 – Board Networks and Mergers and Acquisitions 
 

6.1  Introduction 

This chapter explores whether board networks have any influence on management 

acquisition decisions and their success. Acquisitions are an interesting and important 

area to explore the impact of board networks for several reasons. First, acquisitions are 

significant strategic decisions that are often no better than break-even propositions for 

the shareholders of the acquiring firm (Hitt et al. 2001; Morcke et al., 1990) and often 

have major accretive or dilutive impacts on shareholder wealth. Moeller, Schlingemann 

and Stultz (2005) show that between 1998 and 2001 in the U.S. acquiring shareholders 

lost $240 billion and that this aggregate loss was driven by a small number of extremely 

wealth destructive acquisitions. In this context, any additional understanding about 

determinants of merger success is important to both academics and practitioners. A 

second reason that acquisitions are such interesting events to investigate the role of 

board networks is that boards are ultimately responsible for acquisitions and play an 

important role in the process.  

Board networks and director interlocking have interested academics and policy setters at 

least since the Pujo Committee’s enquiry into the alleged anti-competitive practices of 

major U.S. banks in the early 1900s. The Committee found that anticompetitive 

activities were facilitated by their extensive networks which lead to the introduction of 

the Clayton Antitrust Act of 1914. Since then the field of social network analysis, which 

applies graph theory to social networks, has advanced and reignited academic interest in 

the phenomenon. Social network analysis applies various techniques to analyse an 

actor’s centrality, defined broadly as the strength of their position in the network of 

interest. Centrality is argued to be related to its importance, prestige, information access, 

and other characteristics relative to other actors in the network (an actor may be an 

individual but need not be; studies have applied the techniques to groups, companies 

and even nation states).  

Much research has been conducted into the influence of board characteristics such as 

board independence, director busyness, and board size on merger success (e.g. 

Yermack, 1996; Hermalin and Weisbach, 2003; and Fich and Shivdasani, 2006). 

Resource dependence theory (RDT) was introduced in Chapter 2 and evidence in 
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support of its applicability to the Australian context was presented in Chapter 4. This 

chapter extends the extant literature on RDT by examining the effect that the 

information provided by board networks have on bid characteristics and acquisition 

success. In doing so, this study contributes to the growing body of financial economics 

research into the effect of social networks on organisational outcomes. Recent studies 

have investigated the influence of networks on mutual fund performance (Cohen, 

Frazzini, and Malloy, 2008; Kuhnen, 2008), executive compensation (Barnea and 

Guedj, 2007), corporate governance (Fracassir and Tate, 2008; Hwang and Kim, 2008), 

venture capital investments (Hochber, Ljungqvist, and Lu, 2007), and mergers and 

acquisitions (Haunschild, 1993; Haunschild, 1994). Using a large Australian sample, 

this study investigates whether board networks, quantified with measures of centrality 

and closeness, can mitigate the information asymmetries that surround mergers and 

acquisitions and affect bargaining power between the parties. 

 

6.2  Literature Review and Hypotheses Development 

There are many reasons to predict that board networks influence acquisition activity. 

Carpenter and Westphal (2001) suggest that interlocked directors add value to the 

strategic decision making process, and most mergers are strategic decisions. Other 

research suggests that interlocked directors can increase coordination across firms and 

reduce transaction costs because they span organisation boundaries (Williamson, 1984). 

Finally, according to private information theory, mergers are driven by managers with 

superior information about the target than other firms (Bradley, Desai, and Kim, 1983) 

and interlocks have been cited as a conduit for information (Granovetter, 1973; 

Freeman, 1979; Cohen, Frazzini, and Malloy, 2008). Together, these findings suggest 

that the extent and nature of board networks may affect acquisition activity.  

 

6.2.1  Centrality and Mergers 

The private information theory of mergers explains that acquisitions are executed by 

managers that have superior information about the target or the target’s value than other 

potential bidders (Bradley, Desai, and Kim, 1983). Board centrality presents companies 

with opportunities to gather information that they would otherwise not be able to access 
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(Mariolis and Jones, 1982). Supporting this notion, Useem (1984) interviews 129 

American and British executives and directors and concludes that the primary function 

of director networks is to act as a mechanism through which organisations can conduct 

“business scans” of the economic environment.  

Director networks may facilitate access to information relevant to merger activity such 

as target identification, acquisition strategy effectiveness, and the state of the economic 

environment. They may also be able to mitigate information asymmetries by providing 

information on target firms that would otherwise be difficult to obtain, such as possible 

synergies and management’s willingness to be acquired. They potentially help to lower 

adverse selection costs related to opportunistic target behaviour (Akerlof, 1970; Myers 

and Majluf, 1984), and provide information relevant to integration, a critical 

determinant of post-merger performance (Datta, 1991; Pablo, 1994). This notion is 

supported by Haunschild and Beckman (2002) who show that directors can learn about 

other firms’ merger strategies and how they performed. Bruner (2004) states that targets 

are typically chosen after several months of the search process, so any increase in search 

efficiency should benefit acquiring firms. 

Network centrality has often been a proxy for access to information (Mariolis and 

Jones, 1982; Useem, 1984; and Davis, 1991).  Highly central firms, therefore, are likely 

to have more private information than less central companies and subsequently be in the 

position to make more effective bids. Ease of access to information about the target may 

also be influenced by target centrality because if information can flow in to relatively 

central bidders it may also flow out of central potential targets, making it easier to 

acquire for potential bidders. 

Some of sociology’s key insights are that there is an important distinction between an 

actor and their position, and that an actor’s position in the social structure is an 

important determinant of their rewards (Simmel, 1950). For example, Podolny (1993) 

shows that the perception of the value of a producer’s product is contingent upon their 

position in the social structure. Indeed much social research, especially into corporate 

networks, assumes centrality and power are related (Mizruchi, 1982; Mintz and 

Schwartz, 1985). So, an alternative explanation for a relationship between board 

centrality and bid characteristics is that a board’s centrality may indicate its status, 

which may in turn affect their bargaining power during the bid process.  
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6.2.2  Closeness and Mergers 

Centrality is not the only characteristic of board networks that may reduce information 

asymmetry. A company may have relatively low centrality yet still have access to 

valuable information about a potential target if they and the target are close in the 

network. Similarly, a highly central target may not have a great information advantage 

if their board networks do not extend to the target company. Path distance (or geodesic 

in graph terminology) can be used to capture this closeness; it is a measure of the 

degrees of separation between the boards of the two companies. Closeness may also 

provide information of a different nature than centrality. Intuitively, closeness may 

provide ‘micro’ level information about specific firms whereas centrality may facilitate 

a more general scan of the environment. Probably the most commonly stated motivation 

for acquisitions is the realisation of synergies42

 

, so it is expected that such micro level 

information is very important. Cai and Sevilir (2009) present evidence that direct board 

ties between bidder and target can lead to higher quality mergers and acquisitions and 

reduce the degree of asymmetric information in a sample of U.S. mergers. Since weak 

ties have consistently been shown to be important since Granovetter’s influential 1973 

paper, it is hypothesised that even indirect ties between bidder and target may reduce 

information asymmetry. 

6.2.3  Hypotheses 

Board Networks and Method of Payment 

The method of payment has been shown to have a strong effect on merger outcomes, 

with cash bids consistently outperforming stock bids on the date of announcement 

(Travlos, 1987; Franks, Harris and Mayer, 1988; Servaes, 1991). Post-acquisition 

returns are also typically lower for deals that are stock-financed than those that are cash-

financed (Agrawal, Jaffe, and Mandelker, 1992). Several theoretical models have 

argued that information asymmetry is a key determinant of the method of payment. 

During acquisitions, bidders face the information asymmetry problem of Myers and 

Majluf (1984), and they will pay equity when they believe the target may be overvalued. 

                                                 
42 Two recent examples at the time of writing this study are: 1)  The proposed BHP-Rio Tinto merger of 
Pilbara Iron Ore operations, which is expected to realise synergies of $US10 billion (O’Brien, 2009), and 
2) The estimated synergies from the proposed acquisition of AXA Asia Pacific by AMP are $120m per 
annum (The Age, December 17 2009). 
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Hansen’s (1987) model suggests stock financing is preferred in the presence of 

information asymmetry because of stocks’ “contingency pricing effect”; if the deal turns 

out to be wealth destroying, target shareholders share the costs of poor post-acquisition 

performance. In Fishman’s (1989) model, cash bids not only signal a higher value for 

the target firm but also reduce competition from other bidders, though Jennings and 

Mazzeo (1993) show that cash bids are not consistently related to the frequency of 

competition. This leads to hypothesis 1a: 

Hypothesis 1a: The likelihood that cash is used as the method of payment is 

positively related to bidder centrality. 

Information asymmetry may also be lower for bid involving highly central targets, as 

information about them may be more readily available. If so, takeovers of highly central 

targets may be more likely to be cash financed.  

Hypothesis 1b: The likelihood that cash is used as the method of payment is 

positively related to target centrality. 

Since closeness between bidder and target may also reduce information asymmetries, it 

is hypothesised that: 

H1c: The likelihood that cash is used as the method of payment is negatively 

related to the distance between bidder and target.  

There is an alternative theoretical perspective that leads to a competing hypothesis that 

closeness between bidder and target may be associated with the use of equity. Chang 

(1998) investigates the method of payment and returns of acquisitions of privately held 

targets, they argue that if the market believes the parties are well informed, the 

willingness of the target to accept equity may send a positive signal. The intuition 

behind this is that informed targets are likely to want to share in the upside risk of the 

acquisition and be better placed to influence the outcome. If being close reduces 

information asymmetries and increases the probability of deal success, it follows that 

targets may prefer equity. In that case it is hypothesised that: 

H1d: The likelihood that cash is used as the method of payment is positively 

related to the distance between bidder and target.  
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Board Networks and Bid Premium 

Bid premiums involve a substantial transfer of wealth from acquiring to target 

shareholders; the average premium in the present sample of deals is 25 percent. Further, 

unlike many other deal characteristics,  bidder and target have diametrically opposing 

objectives when it comes to acquisition premium; the bidder would prefer the lowest 

possible premium that clears the market, target shareholders desire the greatest possible 

premium 

If a company’s centrality is positively related to their ability to transmit and receive 

information through the board network it is expected that bids involving central bidders 

and targets will be based on a greater information set than other bids.  Since bidders can 

be more confident that they are not suffering from information asymmetry which may 

lead to the winner’s curse, bids involving central bidders and targets may be associated 

with higher premiums. This leads to the following hypotheses: 

H2a: Bidder centrality is positively related to bid premiums. 

H2b: Target centrality is positively related to bid premiums. 

Following the same logic, deals involving companies that are proximate in the board 

network are likely to involve the least information asymmetry.  

H2c: Bid premiums are negatively related to the distance between bidder and 

target. 

Information access is not the only benefit of centrality. A previously discussed, 

centrality has often been considered to be related to an actor’s prestige. Acquirers must 

ultimately convince target shareholders that the deal is in their best interest, a high level 

of prestige should make this easier to achieve. Therefore, ceteris paribus, a high level of 

bidder centrality should be associated with a lower premium. This perspective leads to 

hypotheses competing with H2a and H2b. 

 H2d: Bid premiums are negatively related to bidder centrality. 

The reverse is of course true for central targets. If target boards are more prestigious, 

they should be better able to convince their shareholders to hold out for a better deal 

(i.e., a higher premium). 
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 H2e: Target centrality is negatively related to bid premiums. 

Finally, since bidder and target have opposing goals regarding the premium, a high level 

of centrality relative to the other party may strengthen their bargaining position. 

H2f: Bid premiums are negatively related to the relative centrality of bidder and 

target. 

 

Board Networks and Competing bidders 

Jennings and Mazzeo (1993) show that the higher the costs of acquiring information 

about a target, the lower the probability that the bidder will face competition from 

another. If board networks can mitigate information asymmetries, they should afford the 

central bidder with an informational advantage, protecting them from competition.  

H3a: The likelihood of facing a competing bid is negatively related to bidder 

centrality. 

Similarly, if the bidder and target are close in the board network the bidder may be 

better able to extract value relevant information about the target. This would place them 

at an informational advantage relative to other potential bidders. 

H3b: The likelihood of facing a competing bid is positively related to the 

distance between bidder and target. 

 

Board Networks and Deal Completion 

If centrality is positively related to information access then it follows that bidders with 

superior networks are able to conduct more exhaustive pre-announcement research, 

reducing information asymmetry. In addition, if centrality is related to prestige, central 

bidders should be better placed to convince shareholders to accept their deal. This leads 

to hypothesis 4a: 

Hypothesis 4a: The likelihood of bid completion is positively related to bidder 

centrality. 
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If information about central companies can be more easily accessed, then potential 

acquirers of central companies should be able to conduct superior research, reducing the 

chance of deal failure. 

Hypothesis 4b: The likelihood of bid completion is positively related to target 

centrality. 

Proximity between bidder and target may affect at least two things that are related to 

deal completion. The first is the ability of the bidder to gain access to information about 

the target that is relevant to deal completion, such as target predisposition toward 

accepting a deal. The second, related, thing that proximity may facilitate is the ability of 

bidder and target to directly negotiate prior to a bid announcement being made. In both 

cases, the benefit to the acquirer of being close to the target is clear. 

Hypothesis 4c: The likelihood of deal completion is negatively related to the 

distance between bidder and target. 

Finally, if prestige and centrality are positively related then the greater the centrality of 

the bidder relative to the target the more likely that target shareholders will view the 

deal favourably (since they will essentially be adopting a more prestigious management 

team). The best defense a target board has against a prestigious acquirer is likely to be 

prestigious themselves.  

Hypothesis 4d: The likelihood of deal completion is positively related to the 

extent to which the bidder is more central than the target. 

 

Board Networks and Target Attitude 

It is well documented that target board attitude is an important determinant of 

acquisition success (Branch and Yang, 2003). D’Aveni and Kesner (1993) investigate 

the factors that determine a target’s response to a tender offer. They reveal four board 

network characteristics that affect the probability of a target board approving the offer. 

First, if target executives have less prestigious directorships than the executives of the 

bidding firm they are more likely to approve the bid. Second, they are more likely to 

approve if directors of bidder and target firm serve together on the board of a 

prestigious third party company. Finally, targets are less likely to cooperate when their 
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directors have more prestigious directorships than the bidder and when neither firm has 

well connected directors. Hostile bids have been shown to result in lower returns to 

acquiring shareholders (Sundarsanam et al., 1996; Gregory, 1997; Goergen and 

Renneboog, 2004). Further evidence that friendly bids are generally superior is found in 

Franks and Mayar (1996) which shows that hostile bids in the UK are usually associated 

with higher premiums than friendly bids.  

If centrality is positively related to information access then it follows that bidders with 

superior networks are able to better determine the likely response of a target to a bid. 

This leads to hypothesis 5a: 

Hypothesis 5a: The likelihood of target board recommendation is positively 

related to bidder centrality.  

If information about central companies can be more easily accessed, then potential 

acquirers of central companies should be able to conduct superior research regarding 

their predisposition toward accepting or reject a deal, increasing the chance of a positive 

reception. 

Hypothesis 5b: The likelihood of target board recommendation is positively 

related to target centrality. 

Proximity between bidder and target may affect at least two things that are related to 

deal completion. The first is the ability of the bidder to gain access to information about 

the target that is relevant to deal completion such as target predisposition toward 

accepting a deal. Proximity may also facilitate the ability of bidder and target to directly 

negotiate prior to a bid announcement being made. In both cases, the proximity of 

bidder and target increases the chance that target directors recommend the deal. 

Hypothesis 5c: The likelihood that a deal is supported by the target board is 

negatively related to the distance between bidder and target. 

Following the same logic as hypothesis 4d, it is predicted that: 

Hypothesis 5d: The likelihood that a deal is supported by the target board is 

positively related to the extent to which the bidder is more central than the 

target. 



178 
 

Board Networks and Deal Performance 

Finally, this chapter makes predictions about the effect of board networks on deal 

performance. Ceteris paribus, the greater the acquirer knows about the target the better 

the deal should perform. If a company’s centrality is positively related to their ability to 

transmit and receive information through the board network it is expected that bids 

involving central bidders and targets will be more informed, and hence outperform 

others. This leads to hypotheses 6a and 6b: 

Hypothesis 6a: Deal performance is positively related to bidder centrality.  

Hypothesis 6b: Deal performance is positively related to target centrality.  

Similarly, it is argued that when the target and bidder are proximate to each other in the 

board network it is relatively easier for the acquirer to extract valuable information 

about the target. Hence: 

Hypothesis 6c: Deal performance is negatively related to the path distance 

between bidder and target. 

Highly central companies have at least two advantages over less central companies. The 

first is that they have better information because they are in an advantaged position in 

the network (Wasserman and Faust, 1994). The second advantage is that they have 

superior managers. Since company centrality is a function of director centrality, and 

director centrality is directly related to the demand for their services in the director 

market. Therefore, target firms performance should increase following the acquisition if 

the acquirer is substantially more central. It is predicted that: 

Hypothesis 6d: Deal performance is positively related to the extent to which the 

bidder is more central than the target. 

The above hypotheses are summarised in Table 6-1. 
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Table 6-1: Predicted Relationships between Key Variables  

Hypothesis Independent / 
Dependent 

Cash 
Payment 

Bid 
Premium 

Likelihood of 
Competing Bidders 

Likelihood of Deal 
Completion 

Likelihood of Target 
Board Recommendation 

Post-Deal 
Performance 

1a Bidder Centrality Positive 
     2a 

  
Positive 

    2d 
  

Negative 
    3a 

   
Negative 

   4a 
    

Positive 
  5a 

     
Positive 

 6a 
      

Positive 
1b Target Centrality Negative 

     2b 
  

Positive 
    2e 

  
Negative 

    4b 
    

Positive 
  5b 

     
Positive 

 6b 
      

Positive 
1c Closeness Negative 

     1d 
 

Positive 
     2c 

  
Negative 

    3b 
   

Negative 
   4c 

    
Positive 

  5c 
     

Positive 
 6c 

      
Positive 

2f 
Bidder Centrality 
Greater than 
Target Centrality 

 
Negative 

    4d 
   

Positive 
  5d 

    
Positive 

 6d   
     

Positive 
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6.3  Measures of Board Centrality 

A consensus understanding of the relative merits of the many measures of centrality in 

the board network context is yet to arise for at least two reasons. First, social network 

analysis techniques are relatively new to the financial economics literature and 

researchers are still learning their strengths and limitations. Second, many of the 

measures are highly correlated so optimal choice is not always critical to the ultimate 

outcome of statistical tests. Many centrality measures have been used in the extant 

literature, with two of the most popular being Degree Centrality and Betweenness 

Centrality; they are both utilised in this chapter. For information on these measures, the 

reader is referred to Chapter 3. 

When testing hypotheses involving closeness rather than centrality, an additional two 

measures are used. The first is Path Distance. This measure is calculated as the shortest 

number of interlocks that connect two companies, and is analogous to degrees of 

separation. This metric is only calculated for sample firms that are either targets or 

bidders in the time period analyzed. The second measure is a dummy variable that takes 

the value of one if the target and bidder share a director. This measure is equivalent to 

that used in Cai and Sevilir’s (2009) first-degree connection measure which was found 

to be significant in some of their regressions. The variable is called Tied.  

 

6.4  Sample and Descriptive Statistics 

While the major previous board network studies (e.g., Dooley, 1969; Allen, 1974; 

Mizruchi and Stearns, 1988; and Scott, 1991) have limited their samples to 

manufacturing companies, the sample used in this study includes all industries, allowing 

an initial assessment to be made about the generalisability of the extant findings. The 

primary source of merger data is the Securities Data Corporation (SDC) Platinum 

dataset. The sample of mergers and acquisitions was drawn from announcements made 

from July 1 2000 to June 30 2008. Data were collected for each acquisition 

announcement where both acquirer and target were publicly listed in Australia, 

regardless of whether the deal was completed. Transactions with values under $5 

million were excluded because of the low economic significance of these deals. The 

Connect4 Mergers and Acquisitions database was used to crosscheck the data. The 
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following deal characteristics were extracted: date of bid announcement, date of deal 

completion, date of deal withdrawal, percentage of target acquired, consideration, value, 

price per target share, target board attitude, whether there was a competing bidder, and 

the four week and three month bid premium. Table 6-2 depicts the data collection 

process. 

The final sample includes a total of 466 deals, comprising 356 completed deals, 17 

conditional, intended or pending bids, and 93 failed (rejected or withdrawn) bids. 149 of 

the bids were entirely cash financed, 152 were entirely equity financed, 144 used a mix 

of cash and equity, and 21 have an unidentified consideration structure. More than 75 

percent of sample bids are ultimately completed, that is, the target is ultimately 

acquired. Table 6-3 presents the number and types of mergers each year, revealing that 

merger sample is not homogenous across years. During the years that equity markets 

fell subsequent to the “tech wreck” (2000-2001), there were relatively few deals. In 

contrast, there was much M&A activity in final years of the bull market prior to the 

subprime mortgage crisis. 

 

 

Table 6-2: Sample Development 

Sample Development 
Period: July 1, 2000 – June 30, 2008  
   
Initial Sample: All deals >AU$5m 6,246 
   
Less: Target not public 4,498 
 Acquirer not public 595 
 Target not Australian 123 
 Acquirer not Australian 222 
 Other deal types1 301 
 Insufficient data 41 
   
Final Sample:  466 

1Other deal types include: Leveraged buyouts, spin-offs, 
recapitalizations, self-tenders, exchange offers, repurchases, 
and privatisations. 
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Table 6-3: Mergers by Year 

This table presents the breakdown of the merger sample by year. Mergers are taken from the 
SDC database for transactions about AU$5m involving acquirers and targets that were publicly 
traded on the Australian Securities Exchange. Additionally acquirers and/or targets were 
required to have a June financial year-ending reporting period and have available the required 
accounting information on Aspect FinAnalysis. Completed takeovers refer to the number of 
completed transactions. 

Year 
All Deals Consideration 

Deals Completed Withdrawn Pending Cash Stock Mixed Other 
2000/01 49 32 7 0 4 6 7 2 
2001/02 40 33 7 0 13 12 12 3 
2002/03 39 33 6 0 14 13 12 0 
2003/04 51 45 6 1 17 19 14 1 
2004/05 65 55 10 0 21 23 21 0 
2005/06 67 56 21 1 30 27 28 2 
2006/07 95 75 20 5 32 27 35 1 
2007/08 60 44 16 10 18 15 15 12 
         
Total 466 373 93 17 149 142 144 21 

 

 

Further longitudinal descriptions of the data are provided in Table 6-4. Mergers in 

Australia are generally friendly and successful, with more than 75 percent of all sample 

deals being completed, and more than 75 percent of sample deals were recommended by 

target boards. A limitation common to this study and others is that the sample selection 

procedure cannot capture pre-announcement negotiations between bidder and target. It 

is likely to lead to an upward bias in the number of friendly and successful bids. 

Roughly equal proportions of all successful deals are entirely cash, entirely equity, or a 

mix of both. The equally weighted average takeover premium is 24 percent, consistent 

with the findings of previous studies such as Porwal (2008). There is substantial 

variation in these observations across years. For example, in 2002/3 there were only 39 

bids, of which 33 were friendly. There were 21 successful deals in the sample, which 

took an average of 115 days to complete. In contrast, there were 45 completed bids in 

2003/4 of which 83 percent were friendly and took an average of only 76 days to 

complete. There is also substantial variation in deal value across years. The deals 

completed in 2002 were worth an average of $219 million, the deals completed in 2005 

were worth an average of $615 million. 
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Table 6-4: Deal Characteristics by Year 

This table presents some descriptive for the completed deals each year between 2000 and 2007. 
Average days, premium, and deal value are calculated only for those deals that were completed. 
Bids is the total number of bids extracted for each year, Success is the number of completed deals, 
Avg Days is the number of days between announcement and completion, Friendly is the percentage 
of deals that were recommended by the target board, Multiple Bids is the percentage of deals that 
involved more than one bidder, Intra-Industry is the percentage of bids involving companies with 
the same 2-digit GICS code, Premium is the bid price relative to target share price four weeks 
earlier, Value is the total deal value. Data are extracted from the SDC Platinum database. 

Year Bids Complete 
Avg 
Days  

Friendly 
% 

Multiple 
Bids% 

Intra-
Industry% 

Premium 
% 

Avg 
Value 

$m 
2000/1 49 32   79.2 81.4 20.9 67.4 22.5 343.2 
2001/2 40 33   95.9 89.3   3.6 82.1 27.1 278.0 
2002/3 39 33 114.7 66.7 11.1 81.5 15.2 219.3 
2003/4 51 45   76.0 82.9 14.3 71.4 16.6 333.2 
2004/5 65 55   80.6 68.1 12.8 74.5 22.7 908.8 
2005/6 67 56   87.4 76.3   7.9 71.1 29.8 615.5 
2006/7 95 75   89.7 72.1   8.8 72.1 31.0 547.3 
2007/8 60 44   64.5 75.2 10.0 33.3 32.2 338.1 
         
Total 466 373   86.0 76.5 11.2 69.2 24.6 414.8 

 
 

6.5  Analysis 

6.5.1  Board Networks and Method of Payment 

Several theoretical models argue that information asymmetry is a key determinant of the 

method of payment. Hansen’s (1987) model suggests stock financing is preferred in the 

presence of information asymmetry because of stock’s “contingency pricing effect” 

which means target shareholders share the costs of poor post-acquisition performance. 

Based on this research, hypotheses 1a to 1c examine whether centrality and closeness 

can mitigate information asymmetry, leading to greater likelihood of using cash as 

consideration. Hypothesis 1d takes the opposite view, that extremely low information 

asymmetry leads to the use of equity because target firms realise the value of the deal 

and want to share in the upside risk. The hypothesis is based on the idea that when the 

path distance between bidder and target is very short, information asymmetries may be 

mitigated to the extent that equity is seen as a positive signal because it signals target’s 

willingness to bear some of the risk of the transaction as in the Chang (1998) model.  

To test hypotheses 1a to 1d a series of logit models are estimated where the dependent 

variable takes the value one if the bidding firm used at least 50 percent percent cash and 
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zero otherwise and the key dependent variable in each variable is a board network 

measure.  Several other test variables are included in each of the logistic regressions, as 

described below. 

Synergy: There are two reasons to expect a relationship between the existence of 

synergies and the type of compensation paid though it is not clear whether, on average, 

synergies are more likely to lead to cash or equity. If a deal is expected to result in 

substantial synergies a bidder may be more confident of realizing cash savings in the 

near term, mitigating cash flow concerns and thus be more inclined to use cash. This is 

likely to be particularly evident where the bidder is much larger than the target, since 

the cash burden in such acquisitions is smaller. However, cash can be scarce and in 

many cases (61 percent of this sample) bidders offer at least some equity as part of the 

deal. Convincing target shareholders to accept equity may be easier if the bidder is 

similar to the target, such as operating in the same industry. For these reasons two 

measures of synergy are included, Relsize and SameInd. Relsize is the ratio of the assets 

of the acquirer to the target and is calculated from data extracted from the Datanalysis 

database. SameInd is a dummy variable that takes the value of one if the bidder and 

target operate in the same two-digit GICS industry. 

Target Performance: Target performance is expected to be positively related to the 

likelihood that cash is used for two reasons. First acquiring firms are likely to be more 

willing to use cash to acquire shares of strongly performing companies since they can 

expect strong earnings to place them in a positive cash flow position earlier. Second, 

shareholders of high performing targets are likely to demand cash because they do not 

want to trade equity in their demonstrably well performing company for equity that may 

be overvalued. 

Attitude: Cash bids involve less uncertainty for target shareholders since their value is 

not contingent upon the value of the acquiring firm’s equity. As such it is expected that 

bids recommended by the target board are more likely to involve cash than equity. A 

variable Friendly is included in the regressions and is equal to one if the bid is 

recommended by the target board. 

Premium: Without the contingent pricing effect of equity bids which exposes target 

shareholders to downside risk, cash bids should be able to offer a lower premium to 
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gain target shareholder approval. The four week premium, extracted from SDC is 

included in the regressions as Premium. 

Industry and Year: Both the target industry and the year the acquisition occurred might 

affect the type of consideration offered. The year might have an effect because of either 

tax reasons or because equity is considered either under or overpriced by many 

acquiring firms. Further, some industries may be more likely to utilise cash rather than 

equity (or vice versa) because of tax or cash flow implications. Industry and year 

dummies were included to control for firm and year fixed effects. Table 6-4 presents 

eight logistic regressions estimated to test hypotheses 1a-1d. Some evidence is 

presented in support of hypothesis 1a, that the likelihood of cash bids is positively 

related to bidder centrality. All of the coefficients on measures of bidder centrality are 

positive though degree centrality is the only measure that is statistically significant at 

the one percent level. Hypothesis 1b, that target centrality is associated with cash 

consideration, cannot be supported. The coefficients on the target centrality variables in 

regressions six to eight are all positive, but none are statistically significant.  

Hypotheses 1c is that bids involving close bidders and targets are more likely to use 

cash because they face less information asymmetry. In contrast, hypothesis 1d is that 

because the use of equity can send a positive signal when the market believes both 

parties to be informed and it allows target shareholders to share the upside risk, close 

bids are less likely to use cash (the two hypotheses therefore predict opposite signs on 

the cash dummy). Regressions one and two in Table 6-5 use different measures of 

closeness (tied and path distance, respectively). Regressions one and two reveal a 

significant negative coefficient on Tied and significant positive coefficient on Path 

Distance. This finding supports hypothesis 1d, supporting Chang’s (1998) model. 

Supporting the concept that bids involving less information asymmetry are more likely 

to use cash, the coefficient on SamInd is positive and significant in all regressions 

presented in Table 6-5. The only other variable with strong explanatory power is 

RelSize, the positive coefficient indicates that when bidders are much larger than their 

targets they are more likely to offer cash. Industry and year dummies are included in 

regressions but excluded from the table for brevity. None are statistically significant. 
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Table 6-5: Determinants of Method of Payment 

This table presents eight binary logistic regressions estimated to determine the effect that 
centrality has on the choice of consideration paid by the acquirers. Regression 1 includes Tied, a 
dummy variable taking the value 1 if bidder and target share at least one director. Regression 2 
includes Distance as the key independent variable, it is the magnitude of the geodesic between 
bidder and target. Regressions 3-5 include bidder degree centrality, bidder betweenness, and 
bidder eigenvector respectively. Regressions 6-8 use target degree centrality, target 
betweenness, and target eigenvector, respectively In all cases the dependent variable is a 
dummy variable that equals one if 100 percent cash was used and zero otherwise. Definitions of 
all the other test variables can be found in the main text of the chapter. Merger data are 
extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are 
reported in parentheses, they are calculated from t-values that are based on standard errors that 
have been adjusted for heteroskedasticity (White, 1980).   
            (1)               (2)           (3)            (4) 
Tied -0.934    
 (0.001)    
Distance  0.100   
  (0.008)   
Bidder Degree   0.054  
   (0.023)  
Bidder Betweenness    0.001 
    (0.093) 
SameInd 0.704 0.770 0.678 0.658 
 (0.013) (0.007) (0.014) (0.018) 
RelSize 5.258 5.101 5.068 5.050 
 (0.002) (0.002) (0.002) (0.002) 
TargROA 0.935 1.023 1.070 1.114 
 (0.232) (0.187) (0.145) (0.145) 
TargM2B 0.000 -0.003 -0.001 -0.006 
 (0.984) (0.937) (0.968) (0.853) 
Attitude -0.131 -0.160 -0.116 -0.091 
 (0.664) (0.596) (0.691) (0.758) 
Premium -0.004 -0.003 -0.003 -0.003 
 (0.310) (0.517) (0.564) (0.468) 
Intercept -6.297 -5.911 -5.699 -5.588 
 (0.000) (0.001) (0.001) (0.001) 
N 466 466 466 466 
Adj-R2 0.145 0.126 0.119 0.103 
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Table 6-5: Determinants of Method of Payment (Continued) 

This table presents eight binary logistic regressions estimated to determine the effect that 
centrality has on the choice of consideration paid by the acquirers. Regression 1 includes Tied, a 
dummy variable taking the value 1 if bidder and target share at least one director. Regression 2 
includes Distance as the key independent variable, it is the magnitude of the geodesic between 
bidder and target. Regressions 3-5 include bidder degree centrality, bidder betweenness, and 
bidder eigenvector respectively. Regressions 6-8 use target degree centrality, target 
betweenness, and target eigenvector, respectively In all cases the dependent variable is a 
dummy variable that equals one if 100 percent cash was used and zero otherwise. Definitions of 
all the other test variables can be found in the main text of the chapter. Merger data are 
extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are 
reported in parentheses, they are calculated from t-values that are based on standard errors that 
have been adjusted for heteroskedasticity (White, 1980).   
        (5)           (6)            (7)               (8) 
Bidder Eigenvector 0.001    
 (0.294)    
Target Degree  0.011   
  (0.692)   
Target Betweenness   0.001  
   (0.988)  
Target Eigenvector    0.001 
    (0.597) 
SameInd 0.647 0.681 0.676 0.666 
 (0.020) (0.014) (0.015) (0.016) 
RelSize 5.187 5.446 5.366 5.274 
 (0.001) (0.001) (0.001) (0.001) 
TargROA 1.027 1.081 1.073 1.071 
 (0.167) (0.151) (0.157) (0.155) 
TargM2B -0.007 -0.006 -0.006 -0.004 
 (0.842) (0.869) (0.865) (0.908) 
Attitude -0.108 -0.115 -0.112 -0.113 
 (0.712) (0.694) (0.701) (0.699) 
Premium -0.003 -0.003 -0.003 -0.003 
 (0.527) (0.501) (0.462) (0.438) 
Intercept -5.645 -5.956 -5.789 -5.665 
 (0.001) (0.001) (0.001) (0.001) 
N 466 466 466 466 
Adj-R2 0.099 0.095 0.094 0.095 
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6.5.2  Board Networks and Acquisition Premiums 

Hypotheses 2a-2f test for a relationship between board networks and acquisition 

premiums. To test the hypotheses, a series of ordinary least squares regressions are 

estimated with bid premium as the dependent variable, the results of which are 

presented in Table 6-6. Extant investigations into bid premiums generally calculate the 

premium from the target’s share price between two to eight weeks before the 

announcement to avoid the distortion caused by typical increases in the target’s stock 

price due to information leaks (Nathan and O’Keefe, 1989). In this study, the four week 

premium extracted from the SDC Platinum database is used to test several hypotheses. 

The key dependent variable in each regression is a measure of either centrality or 

closeness, depending on the hypothesis being tested. Many other variables have been 

shown to be related to bid premiums these are explained below and included in each 

regression. 

Competitive Bids: Several studies have shown that the size of a bid premium is 

associated with the likelihood of facing competition from other bidders. In particular, 

larger premiums have been shown to deter competitors, and when faced with 

competition, premiums rise (Varaiya and Ferris, 1987; Varaiya, 1988; Slusky and 

Caves, 1991; Jennings and Mazzeo, 1993). The presence of other bidders is controlled 

for with an indicator variable (Multiple) that takes the value one if another company 

submitted a rival bid for the target. This information was gathered from the SDC 

database.  

Synergies: Slusky and Caves (1991) argue that bidders will pay higher premiums when 

the acquisition is synergistic since they have more to gain. To control for synergies 

between the acquirer and target, two measures of synergy were used.  

The first measure is the relationship between the business activities of the bidding and 

target firms. Following Rumelt (1974), this study considers that mergers have 

synergistic potential when the two firms have common customers, distribution channels, 

or production technologies. The potentials are captured with related acquisitions, in 

which firms are acquiring others in similar industries. Vertical acquisitions, in which 

firms acquire suppliers or distributors, are also synergistic (Slusky and Caves, 1991). 

Here synergy comes from control over inputs or outputs of the firm’s production 
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process. Thus related and vertical (as opposed to conglomerate) acquisitions are 

synergistic. The scheme used in this study to classify mergers as related is very similar 

to ones used in prior studies (e.g. Ravenscraft and Scherer, 1987; Haunschild, 1993; 

Davis, Diekmann, and Tinsley, 1994). An acquisition is considered related when the 

two digit Global Industry Classification Scheme (GICS) code of the bidding company 

matches that of the target company. GICS codes were obtained from Aspect Huntley’s 

DatAnalysis database. The synergy variable, SameInd, is coded one if the transaction 

involved a related or vertical transaction, 0 otherwise. 

The second synergy measure captures the potential gain in the target company’s 

productivity through scale when the acquiring firm is much larger than the target 

(Slusky and Caves, 1991) and is only considered possible when the two companies also 

have business synergy. Because of the inclusion of financial companies in this study, it 

uses a slightly different methodology to Slusky and Caves (1991). Slusky and Caves 

(1991) divide the total sales of the bidding company by the total sales of the target, 

measured at the end of the year before the acquisition. To avoid issues associated with 

the measurement of revenue for financial companies, this study uses the bidding firm’s 

assets divided by the target firm’s assets. The variable is named RelSize and asset data 

were obtained from DatAnalysis.  

Target Profitability: There are reasons to expect the target company’s profitability to 

affect acquisition premiums, but the direction of this influence is not clear. Profitable 

targets may be able to command higher premiums, but the acquirer’s management can 

replace the presumably inefficient management of unprofitable targets and generate 

quick financial benefits. The latter idea is consistent with acquisitions being driven by 

the replacement of inefficient management (Jensen and Ruback, 1983). Target 

profitability is measured as the target’s return on assets in the financial year before the 

acquisition, it is called TargROA. 

Industry and Year: Both the target industry and the year the acquisition occurred might 

affect acquisition premiums. For example, targets in some industries can probably 

command higher premiums because these industries are attractive to all acquirers. The 

year might affect acquisition premiums because some macroeconomic changes may 

lead to the benefits of an acquisition varying systematically across time (e.g., tax code 

changes). Industry and year dummies were included to control for firm and year fixed 

effects. 
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Target Board Independence: Hirshliefer and Thakor (1994) argue that target 

shareholders may benefit from a non-independent board. They reason that when 

acquirers suspect target directors are aligned with management they are motivated to 

offer larger premiums to secure the deal. Bange and Mazzeo (2004) test this intuition 

using a sample of 436 proposed acquisitions in the U.S. and find a negative relationship 

between board independence and bid premiums. To control for the potential influence 

of board structure on bid characteristics, this chapter follows the three-way director 

classification scheme of Baysinger and Butler (1985) and identifies target directors as 

either inside, outside, or grey. Only outside directors are considered independent. 

Director statements are extracted from target annual reports and directors are classified 

as independent if they are non-executive and do not have any other substantial interest 

in the company, be it through consulting, family ties, share ownership, debt, recent 

service to the company in an executive capacity, or through being a significant supplier 

or customer. The proportion of target directors that are classified as independent is 

included in regressions as TargInd. 

Bidder Toehold: Bidder toeholds have been shown to increase the probability of deal 

completion (Walking, 1985; Hirshleifer and Titman, 1990; Betton and Eckbo, 2000). 

They may also be related to acquisition premiums for several reasons. First, Holderness 

and Sheehan (1985) argue that when a toehold is established as a first step in an 

unsolicited bid, it may trigger management resistance, driving up the premium. In 

contrast, Jennings and Mazzeo (1993) argue that toeholds may reduce the effectiveness 

of target resistance. Betton and Eckbo (2000) supports the latter hypothesis, by showing 

that toeholds and premiums are negatively related. To control for the potential influence 

of bidder toeholds, the percentage shareholding that the acquirer held in the target at the 

end of the previous financial year is included as Toehold. 

Hostility: Hostile bids, defined as those that are not supported by the target’s board, 

have been shown to result in lower returns to acquiring shareholders (Sundarsanam et 

al., 1996; Gregory, 1997; Goergen and Renneboog, 2004). Franks and Mayar (1996) 

show that hostile bids in the UK are usually associated with higher premiums than 

friendly bids. Others argue that the classification as hostile or friendly is redundant. 

Schwert (2000) reveals that deals described by the press as hostile are not economically 

different from those described as friendly, and questions the bifurcation of mergers into 

the friendly or hostile category. This chapter controls for the possible impact of target 
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board attitude, a variable Friendly is included in regressions. It takes the value one if the 

deal is recommended by the target board and 0 otherwise. 

Method of Payment: The choice of payment medium has been shown to affect merger 

outcomes with cash bids consistently outperforming stock bids on the date of 

announcement (Travlos, 1987; Franks, Harris and Mayer, 1988; Servaes, 1991). Post-

acquisition returns are also typically lower for deals that are stock-financed than those 

that are cash-financed (Agrawal, Jaffe, and Mandelker, 1992). In Fishman’s (1989) 

model, cash bids not only signal a higher value for the target firm but also reduce 

competition from other bidders, though Jennings and Mazzeo (1993) show that cash 

bids are not consistently related to the frequency of competition.  

Table 6-6 presents the regressions estimated to test hypotheses 2a-2f. Regressions one 

to three in Table 6-6 provide evidence supporting hypothesis 2e, that target centrality is 

negatively related to bid premiums as each coefficient on the measures of target 

centrality are negative and significant at the five percent.  

Regressions nine to eleven include measures of bidder centrality in order to test 

hypotheses 2a and 2d regarding the relationship between bidder centrality and bid 

premium. Neither hypothesis can be supported because signs on the bidder centrality 

coefficients are inconsistent and lack statistical significance.  Hypothesis 2c predicts 

that the closer bidder and target are in the board network the lower the bid premium 

because the bids are exposed to less information asymmetry. Two linear regressions are 

estimated to test for a relationship between acquisition premiums and the distance 

between bidder and target, and the results are presented in regressions 7 and 8 of Table 

6-6. The positive coefficient on Path Distance and the negative and significant 

coefficient on Tied support this hypothesis, but the lack of statistical significance means 

the null hypothesis of no relation cannot be rejected.   
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Table 6-6: Centrality and Bid Premium 

This table presents six linear regressions estimated to determine the effect that centrality has on 
the four week acquisition premium. Regressions 1 to 3 include target degree (TargDeg), 
eigenvector (TargEig) and betweenness (TargBet) centrality as the key independent variables. 
Regressions 4-6 include the relative degree, eigenvector, and betweenness, respectively of the 
bidder and target firm (DelDeg, RelEig, and RelBet). In all cases the dependent variable is the 4 
week bid premium. Definitions of all the other test variables can be found in the main text of the 
chapter. Merger data are extracted from SDC Platinum and the primary data source of the 
centrality measures is Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of 
each coefficient are reported in parentheses based on standard errors that have been adjusted for 
heteroskedasticity (White, 1980).  

 (1) (2) (3) (4) (5) (6) 
TargDeg -1.331      
  (0.000)      
TargEig  -0.020     
  (0.041)     
TargBet   -0.011    
   (0.023)    
RelDeg    2.023   
    (0.018)   
RelEig     0.001  
     (0.023)  
RelBet      0.003 
      (0.535) 
TargM2B 0.192 0.333 0.296 0.197 0.213 0.183 
   (0.673) (0.471) (0.520) (0.670) (0.659) (0.696) 
Cash -0.932 -1.068 -1.122 -1.301 -0.778 4.482 
  (0.800) (0.775) (0.763) (0.727) (0.840) (0.260) 
Multiple 14.745 13.641 14.184 13.431 13.924 18.525 
 (0.006) (0.012) (0.009) (0.013) (0.014) (0.002) 
SameInd 7.260 7.456 7.178 7.572 8.859 6.111 
 (0.068) (0.065) (0.074) (0.060) (0.034) (0.159) 
RelSize 0.017 0.015 0.013 0.012 0.013 -0.003 
 (0.059) (0.108) (0.145) (0.198) (0.164) (0.730) 
TargROA -4.629 -4.454 -5.081 -5.348 -5.724 -6.871 
 (0.362) (0.388) (0.323) (0.299) (0.263) (0.154) 
Toehold 0.057 0.059 0.038 0.088 0.071 0.028 
 (0.621) (0.615) (0.750) (0.454) (0.545) (0.833) 
Attitude 2.275 1.939 1.706 2.771 -0.534 -0.742 
 (0.602) (0.661) (0.699) (0.531) (0.911) (0.879) 
Intercept 23.228 14.709 17.081 9.309 13.917 11.454 
 (0.000) (0.013) (0.005) (0.132) (0.023) (0.065) 
F-Statistic 1.801 1.779 1.896 2.101 2.324 1.767 
N 466 466 466 466 466 466 
Adj-R2 0.083 0.057 0.060 0.061 0.074 0.072 
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Table 6-6: Centrality and Bid Premium (Continued) 

The table presents five linear regressions estimated to determine the effect that centrality has on 
the four week acquisition premium. Regression 7 includes Distance as the key independent 
variable, it is the magnitude of the geodesic between bidder and target. Regressions 8 uses Tied, 
a dummy variable taking the value 1 if bidder and target share at least one director. Regressions 
9-11 include bidder degree centrality, bidder eigenvector, and bidder betweenness, respectively. 
In all cases the dependent variable is the 4 week bid premium. Definitions of all the other test 
variables can be found in the main text of the chapter. Merger data are extracted from SDC 
Platinum and the primary data source of the centrality measures is Connect4. Adj-R2 is 
Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are reported in parentheses, 
they are based on standard errors that have been adjusted for heteroskedasticity (White, 1980).  

 (7) (8) (9) (10) (11) 
Distance 0.264     
 (0.629)     
Tied  -4.935    
  (0.239)    
BidDegree   -0.271   
   (0.402)   
BidBet    0.007  
    (0.814)  
BidEig     -0.008 
     (0.354) 
TargM2B 0.322 0.293 0.275 0.269 0.285 
 (0.482) (0.527) (0.553) (0.562) (0.539) 
Cash 0.069 -1.781 -0.183 -0.680 -0.436 
 (0.986) (0.646) (0.961) (0.857) (0.908) 
Multiple 13.748 12.354 13.481 13.473 13.384 
 (0.011) (0.025) (0.013) (0.014) (0.014) 
SameInd 5.529 6.913 7.154 7.127 6.641 
 (0.035) (0.088) (0.078) (0.079) (0.104) 
RelSize 0.012 0.012 0.013 0.012 0.013 
 (0.178) (0.201) (0.156) (0.206) (0.146) 
TargROA -5.497 -5.345 -4.648 -4.845 -4.664 
 (0.283) (0.304) (0.370) (0.350) (0.368) 
Toehold 0.065 0.106 0.062 0.072 0.064 
 (0.584) (0.385) (0.598) (0.542) (0.588) 
Attitude 2.039 2.476 1.760 2.016 1.480 
 (0.646) (0.580) (0.693) (0.652) (0.741) 
Intercept 10.670 15.545 16.155 13.391 14.941 
 (0.093) (0.011) (0.014) (0.030) (0.014) 
F-Statistic 1.730 1.607 1.527 1.452 1.545 
N 466 466 466 466 466 
Adj-R2 0.052 0.048 0.045 0.043 0.046 

 

 

Hypothesis 2f predicted that the relative centrality of bidder and target is negatively 

related to bid premium. Bidder and target have diametrically opposing objectives when 
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it comes to acquisition premium; the bidder would prefer the lowest possible premium 

that clears the market, target shareholders desire the greatest possible premium. 

Therefore, if relative centrality is reflective of relative bargaining power it is expected 

that there would be a negative coefficient on the relative centrality measures. The 

relative power hypothesis is not supported by the results as the signs of the relative 

centrality measures presented in regressions four to six are positive and in regressions 

four and five are statistically significant.  This result is surprising and future research 

could explore the reasons for it. 

In most regressions the same industry dummy was significant at the five percent level, 

indicating that bidders are willing to offer large premiums for targets operating in the 

same GICS sector. This may be because in such cases the consequences of overpaying 

are not as severe for the acquirer as well as possible synergistic benefits. As expected, 

bids that face competition from other bidders also have higher premiums. Once again, 

industry and year dummies are not included in the table for brevity and because the 

variables are not statistically significant. 

 
 

6.5.3  Board Networks and the Likelihood of Competing Bids 

Jennings and Mazzeo (1993) show that the higher the costs of acquiring information 

about a target, the lower the probability that the bidder will face competition from 

another. If board networks can mitigate information asymmetries, they should afford the 

central bidder with an informational advantage, protecting the bidder from competition. 

Hypothesis 3a and 3b investigate whether bidder centrality and closeness, respectively, 

reduce the probability of a potential acquirer facing competition from other bidders. 

To test hypothesis 3a three binary logistic regressions are estimated. The regressions use 

different measures of bidder centrality as the key independent variable, but the 

dependent variable is always one if the bidder faces competition from other bidders and 

zero otherwise. Hypothesis 3b is tested in a similar manner, using two binary logistic 

regressions. These regressions use measures of closeness in place of the centrality 

measures. Other variables that may be related to the probability of a bid facing 

competition from other bidders are included in the regressions, they are discussed 

below. 
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Industry and Year: Both the target industry and the year the acquisition occurred might 

affect the likelihood that a bid faces competition from other bidders. For example, 

industries sometimes face periods of consolidation and during these times there can be 

considerable competition to acquire attractive targets. The year might affect the 

likelihood of facing competition because macroeconomic changes may lead to the 

benefits of acquisition varying systematically across time (e.g., tax code changes). 

Industry and year dummies were included to control for firm and year fixed effects. 

Synergies: The greater the synergies between a bidder and target the more aggressive 

the bidder is likely to ensure the deal is successful. If faced with competition from other 

bidders they will be more willing to upwardly revise the bid. For this reason bids with 

high synergies are expected to face less competition than others. Two measures of 

synergy are utilised in the regression, SameInd and Relsize, both were defined above. 

Premium: Several studies have shown that the size of a bid premium is associated with 

the likelihood of facing competition from other bidders. In particular, larger premiums 

have been shown to deter competitors, and when faced with competition, premiums rise 

(Varaiya and Ferris, 1987; Varaiya, 1988; Slusky and Caves, 1991; Jennings and 

Mazzeo, 1993). Premium is the four week premium, and is gathered from the SDC 

database.  

Bidder Toehold: Bidder toeholds have been shown to increase the probability of deal 

completion (Walking, 1985; Hirshleifer and Titman, 1990; Betton and Eckbo, 2000). 

Further, Jennings and Mazzeo (1993) argue that toeholds may reduce the effectiveness 

of target resistance. Realising this, potential competing bidders are less likely to place a 

bid. There is an additional, and more direct, reason to expect bidder toeholds and the 

probability of competing bidders to be negatively related. Quite simply, a large foothold 

means the original bidder has a large voting stake, and will be well places to quash any 

competing bid. To control for the potential influence of bidder toeholds, the percentage 

shareholding that the acquirer held in the target at the end of the previous financial year 

is included as Toehold. 

Profitability: Target profitability may be positively related to the probability of a bid 

facing competition from other bidders for at least two reasons. First, ceteris paribus, 

more profitable companies are more attractive targets. Second, a high level of 

profitability allows any debt associated with the bid to be paid down more easily. Target 
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return on assets, extracted from the DatAnalysis database, is included in regressions. It 

is named TargROA. 

Consideration Type: The use of cash may be negatively related to the probability of 

facing competition from other bidders. In Fishman’s (1989) model, cash bids not only 

signal a higher value for the target firm but also reduce competition from other bidders, 

though Jennings and Mazzeo (1993) show that cash bids are not consistently related to 

the frequency of competition. Cash, a dummy that takes the value of one if 100 percent 

cash is used in the bid, is included in all regressions. 

The estimates from the regressions used to test hypotheses 3a and 3b are presented in 

columns three to six of Table 6-7. Against the expectations of hypothesis 3a, the 

coefficients on the bidder centrality measures are positive (though none are statistically 

significant). Hypothesis predicts that bids between close bidders and targets should face 

less competition from other bidders because other potential bidders recognize the 

superior information of the bidder. Regressions one and two in Table 6-7 provide 

support for this hypothesis as both Tied and Distance coefficients have the predicted 

sign. Further, Tied is significant at the one percent level, indicating that bids are less 

likely to face competition when bidder and target share directors. The negative and 

significant coefficient on RelSize in all regressions reveals that bids made by companies 

that are much larger than the target are less likely to face competition. Counter to 

expectations, premiums are positively related to the likelihood of facing competition. 

This result may arise because high premiums indicate a valuable target, and valuable 

targets are more likely to have multiple bidders. Consistent with expectations, targets 

with higher performance receive greater premiums, though the positive coefficients on 

TargROA are only significant at the ten percent level. 
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Table 6-7: Determinants of Competing Bidders 

This table presents five binary logistic regressions estimated to determine the effect that 
centrality has on the likelihood of an acquirer facing competition from other bidders. Regression 
1 includes Distance as the key independent variable; it is the magnitude of the geodesic between 
bidder and target. Regressions 2 uses Tied, a dummy variable taking the value 1 if bidder and 
target share at least one director. Regressions 3-5 include bidder degree centrality, bidder 
eigenvector, and bidder betweenness, respectively. In all cases the dependent variable is a 
dummy which takes the value one if there are multiple bidders and 0 otherwise. Definitions of 
all the other test variables can be found in the main text of the chapter. Merger data are 
extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are 
reported in parentheses, they are based on standard errors that have been adjusted for 
heteroskedasticity (White, 1980). 

 
 
 
 
 
 
 
 
 

  (1) (2) (3) (4) (5) 
Distance 0.044     
 (0.386)     
Tied  -1.611    
  (0.005)    
BiDegree   0.015   
   (0.627)   
BidBetw    0.001  
    (0.869)  
BidEig     0.001 
     (0.758) 
SameInd 0.097 0.135 0.195 0.201 0.208 
 (0.818) (0.752) (0.644) (0.634) (0.624) 
RelSize -4.981 -5.072 -4.696 -4.690 -4.703 
 (0.029) (0.039) (0.034) (0.037) (0.036) 
TargROA 3.193 3.222 3.324 3.165 3.423 
 (0.092) (0.094) (0.085) (0.098) (0.080) 
Toehold -0.008 0.002 -0.010 -0.010 -0.010 
 (0.568) (0.893) (0.488) (0.472) (0.473) 
Attitude 0.139 0.152 0.111 0.128 0.121 
 (0.737) (0.718) (0.790) (0.758) (0.772) 
Premium 0.015 0.012 0.014 0.014 0.014 
 (0.009) (0.037) (0.011) (0.012) (0.011) 
Cash -0.06 -0.21 0.023 0.035 0.034 
 (0.872) (0.577) (0.950) (0.923) (0.926) 
Constant 2.980 3.652 2.600 2.724 2.727 
 (0.211) (0.159) (0.260) (0.241) (0.241) 
N 466 466 466 466 466 
Adj-R2 0.078 0.062 0.066 0.065 0.065 
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6.5.4  Board Networks and Deal Completion  

Deal completion is, of course, a major goal of an acquiring firm. It is a goal that may be 

frustrated by many risks that may be known prior to the bid or discovered during the 

process. The ability of board networks to mitigate information asymmetry and therefore 

increase the likelihood of a deal being completed is the focus of hypotheses 4a-4c. 

Hypothesis 4d is that the greater the centrality of the bidder relative to target the greater 

the chance of deal completion because the bidder is more prestigious and thus in a better 

negotiating position. Hypotheses 4a-4d are tested with a series of binary logistic 

regressions where the dependent variable takes the value of one if the bid is ultimately 

completed and zero otherwise. Each regression uses a different measure of board 

networks, corresponding with the hypothesis being tested. The regressions are presented 

in Table 6-8. Several other variables are included in each regression because they may 

be related to the probability of a deal being completed. They are introduced below. 

Industry and Year: Both the target industry and the year the acquisition occurred might 

affect the probability of a deal being completed. The year might affect bid completion 

because market factors might systematically affect the attractiveness of a takeover to 

target shareholders. The industry might also affect deal completion because some 

acquisitions of some industries may be more likely to be blocked through regulation 

than others because of either competitive concerns (from the ACCC), national interest 

concerns (by the FIRB), or specific regulation or policy (such as the four pillars policy 

or media ownership rules). Year and industry dummies are included in the regressions 

to control for these differences. 

Bidder Toehold: Bidder toeholds have been shown to increase the probability of deal 

completion (Walking, 1985; Hirshleifer and Titman, 1990; Betton and Eckbo, 2000).  

Jennings and Mazzeo (1993) argue that toeholds may reduce the effectiveness of target 

resistance. To control for the potential influence of bidder toeholds, the percentage 

shareholding that the acquirer held in the target at the end of the previous financial year 

is included as Toehold. 

Target Attitude: There are at least two reasons why target board attitude may affect the 

likelihood of deal completion. First, shareholders often take the advice of their board 

regarding deal acceptance, so gaining target board approval should make deal 

completion much more likely. Second, bids that are not supported by the target’s board 
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have been shown to result in lower returns to acquiring shareholders (Sundarsanam et 

al., 1996; Gregory, 1997; Goergen and Renneboog, 2004) making the deal less 

attractive to the acquirer. All of these factors suggest the deals recommended by target 

directors are much likelier to success, as shown by Branch and Yang (2003) and 

Chapple and Treepongkaruna (2006). A variable Friendly is included in regressions, 

taking the value one if the deal is recommended by the target board and 0 otherwise. 

Performance: Target performance may be related to the probability of deal completion, 

though the direction of the relationship is not clear. Strongly performing targets may be 

able to command higher premiums and the strong performance suggest management are 

not inefficient, making their takeover defense stronger (Jensen and Ruback, 1983). On 

the other hand, strong target performance may make the target more attractive as it is 

more likely to be earnings accretive. Target profitability on bid premiums is measured 

as the target’s return on assets in the financial year before the acquisition, it is called 

TargROA. 

Synergy: The greater the synergies between a bidder and target the more aggressive the 

bidder is likely to ensure the deal is successful. Two measures of synergy are utilised in 

the regression. The first is SameInd, a dummy variable taking the value one if the bidder 

and target are in the same two-digit GICS. The second is Relsize, which is the ratio of 

the assets of the acquirer to the target. 

Multiple Bidders: The presence of a competing bid will negatively affect the probability 

of deal completion since only a maximum of one of the bids can ultimately succeed. As 

such, a dummy variable Multiple is included that takes the value one if more than one 

bidder makes a bid for the target while the deal is open.  

Eleven regressions are estimated to test hypotheses 4a to 4d; they are presented in Table 

6-8.  

Hypothesis 4a predicts that highly central bidders are more likely to complete deals 

because their superior networks afford them the ability to conduct more exhaustive pre-

announcement research, reducing information asymmetry. Regressions three to six in 

Table 6-8 each include a measure of bidder centrality. Supporting hypothesis 4a, all the 

centrality coefficients are positive, though only degree centrality is statistically 

significant. Hypothesis 4b predicts that bids made for central companies are more likely 

to be successful for similar reasons. Regressions six to eight provide weak support for 
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the hypothesis as the coefficients on the target centrality measures are positive as 

expected. However, none are statistically significant.  

Hypothesis 4c predicts that closeness reduces information asymmetry and therefore the 

closer the bidder and target are, the higher the probability of the deal being completed. 

Regressions one and two of Table 6-8 support this hypothesis. Regression one reveals a 

negative and marginally significant coefficient on Distance, indicating that the further 

apart the bidder and targets are in the board network the less the deal is to be completed. 

Regression two reveals a positive and significant coefficient on Tied, indicating that 

deals involving bidders and targets that share a director are more likely to be completed 

than others. Finally, hypothesis 4d predicts that the greater the centrality of the bidder 

relative to the target, the more likely it is that the deal is ultimately completed (since 

that is unambiguously the aim of the bidder, but is not necessarily the aim of the target). 

Regressions nine to eleven of Table 6-8 fail to provide strong evidence in support of the 

relative power hypothesis. In no case is the coefficient on the relative centrality measure 

statistically significant. 

The strongest predictor of deal completion is the absence of multiple bidders. In all 

regressions the sign of Multiple is negative and significant at the one percent level. 

Bidder toehold also increases the probability of deal success. In most regressions a 

positive a significant coefficient on Toehold was reported. Prior Australian studies have 

found that target board attitude is a strong determinant of deal completion (e.g., Chapple 

and Treepongkaruna, 2006).  Consistent with this finding, Table 6-8 reveals a positive 

coefficient on the friendly Attitude dummy, however the finding is not statistically 

significant. 
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Table 6-8: Centrality and Bid Completion 

The table presents five logistic regressions estimated to determine the effect that centrality has 
on the probably of a deal being completed. Regression 1 includes Distance as the key 
independent variable; it is the magnitude of the geodesic between bidder and target. Regressions 
2 uses Tied, a dummy variable taking the value 1 if bidder and target share at least one director. 
Regressions 3-5 include bidder degree centrality, bidder eigenvector, and bidder betweenness, 
respectively. In all cases the dependent variable is a dummy variable that takes the value of one 
if the deal is completed. Definitions of all the other test variables can be found in the main text 
of the chapter. Merger data are extracted from SDC Platinum and the primary data source of the 
centrality measures is Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of 
each coefficient are reported in parentheses, they are based on standard errors that have been 
adjusted for heteroskedasticity (White, 1980).  

 (1) (2) (3) (4) (5) 
Distance -0.054     
 (0.091)     
Tied  0.840    
  (0.023)    
BiDegr   0.051   
   (0.049)   
BidBetw    0.001  
    (0.686)  
BidEig     0.000 
     (0.945) 
TargM2B 0.043 0.040 0.042 0.042 0.041 
 (0.360) (0.405) (0.366) (0.368) (0.372) 
TargROA  -0.040 0.155 0.027 0.061 0.057 
 (0.895) (0.692) (0.946) (0.875) (0.884) 
Multiple -1.810 -1.589 -1.788 -1.738 -1.738 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
SameInd -0.160 -0.204 -0.166 -0.168 -0.117 
 (0.631) (0.533) (0.609) (0.604) (0.586) 
RelSize 2.299 3.178 2.636 2.849 2.764 
 (0.229) (0.091) (0.171) (0.134) (0.147) 
Cash 0.040 0.191 0.015 0.060 0.045 
 (0.895) (0.530) (0.961) (0.840) (0.879) 
Toehold 0.024 0.018 0.024 0.022 0.023 
 (0.041) (0.053) (0.041) (0.054) (0.049) 
Attitude 0.224 0.111 0.079 0.112 0.119 
 (0.534) (0.752) (0.821) (0.750) (0.734) 
Premium 0.005 0.003 0.003 0.002 0.002 
 (0.337) (0.551) (0.573) (0.686) (0.684) 
Intercept -2.926 -3.120 -3.934 -3.561 -3.525 
 (0.153) (0.134) (0.058) (0.080) (0.084) 
N 466 466 466 466 466 
Adj-R2 0.164 0.174 0.165 0.150 0.150 
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Table 6-8: Centrality and Deal Completion (Continued) 

This table presents six logistic regressions estimated to determine the effect that centrality has 
on the probability of a deal being completed. Regressions 6 to 8 include target degree 
(TargDeg), eigenvector (TargEig) and betweenness (TargBet) centrality as the key independent 
variables. Regressions 9 to 11 include the relative degree, eigenvector, and betweenness, 
respectively of the bidder and target firm (RelDeg, RelEig, and RelBet). In all cases the 
dependent variable is a dummy variable taking the value one if the deal is completed. 
Definitions of all the other test variables can be found in the main text of the chapter. Merger 
data are extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are 
reported in parentheses, they are calculated from t-values that are based on standard errors that 
have been adjusted for heteroskedasticity (White, 1980).  

 (6) (7) (8) (9) (10) (11) 
TargDeg 0.027      
 (0.393)      
TargEig  0.001     
  (0.794)     
TargBet   0.001    
   (0.837)    
RelDeg    0.012   
    (0.867)   
RelEig     0.001  
     (0.593)  
RelBetw      0.001 
      (0.572) 
TargM2B 0.043 0.042 0.042 0.041 0.040 0.041 
 (0.360) (0.366) (0.364) (0.378) (0.385) (0.374) 
TargROA  -0.040 0.027 0.057 0.055 0.048 0.063 
 (0.895) (0.946) (0.883) (0.888) (0.902) (0.871) 
Multiple -1.764 -1.748 -1.734 -1.738 -1.722 -1.756 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
SameInd -0.160 -0.166 -0.168 -0.117 -0.158 -0.197 
 (0.631) (0.609) (0.604) (0.586) (0.626) (0.546) 
RelSize 2.299 2.636 2.849 2.764 2.718 2.872 
 (0.229) (0.171) (0.134) (0.147) (0.150) (0.132) 
Cash 0.040 0.015 0.060 0.045 0.020 0.010 
 (0.895) (0.961) (0.840) (0.879) (0.947) (0.972) 
Toehold 0.024 0.024 0.022 0.023 0.023 0.027 
 (0.041) (0.041) (0.054) (0.049) (0.048) (0.039) 
Attitude 0.224 0.079 0.112 0.119 0.119 0.101 
 (0.534) (0.821) (0.750) (0.734) (0.732) (0.773) 
Premium 0.005 0.003 0.002 0.002 0.002 0.002 
 (0.337) (0.573) (0.686) (0.684) (0.713) (0.725) 
Intercept -2.926 -3.934 -3.561 -3.512 -3.490 -3.659 
 (0.153) (0.058) (0.080) (0.085) (0.085) (0.074) 
N 466 466 466 466 466 466 
Adj-R2 0.153 0.150 0.150 0.150 0.153 0.170 
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6.5.5  Board Networks and Target Attitude  

D’Aveni and Kesner (1993) investigate the factors that determine a target’s response to 

a tender offer. They reveal four board network characteristics that affect the probability 

of a target board approving the offer. First, if target executives have less prestigious 

directorships than the executives of the bidding firm they are more likely to approve the 

bid. Second, they are more likely to approve if directors of bidder and target firm serve 

together on the board of a prestigious third party company. Finally, targets are less 

likely to cooperate when their directors have more prestigious directorships than the 

bidder and when neither firm has well connected directors. To determine whether board 

networks influence the target attitude towards a bid in Australia, hypotheses 5a-5d 

examine whether bidder centrality, target centrality, closeness between bidder and 

target, and relative centrality of bidder and target affect the probability of a deal being 

supported by the target board. To test these hypotheses a series of logistic regressions 

are estimated with the dependent variable, Attitude, taking the value one if the bid is 

friendly and zero otherwise. Each hypothesis is tested with different measures of board 

networks as the key independent variables as well as several test variables that may be 

related to target board attitude, as described below. 

Toehold: Jennings and Mazzeo (1993) show that toeholds may reduce the effectiveness 

of target resistance.  On the other hand, Holderness and Sheehan (1985) argue that when 

a toehold is established as a first step in an unsolicited bid, it may trigger management 

resistance. To control for the possible influence of toeholds on target attitude, a variable 

Toehold is included in the regressions which is the percentage of target equity owned by 

the bidder at the date of the bid announcement. 

Premium: There are two reasons that premium may be related to target attitude. Larger 

premiums are better for target shareholders than smaller ones, so larger premiums 

should be more likely to be positively received by the target board. On the other hand, 

bidders may offer a larger premium in anticipation of target board resistance, suggesting 

a negative relationship between target board attitude and premium. To control for the 

effect of premium on target attitude, a variable Premium is included which premium of 

the bid over the closing price four weeks prior to the bid. 

Cash: Since cash bids are not associated with the same risk to target shareholders as 

script bids because their value is not contingent upon the value of the acquiring firm’s 
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equity. Since the target board can be more easily assured that cash bids are in the best 

interest of shareholders, they should be more likely to recommend cash bids. A dummy 

Cash is included in the variables and is equal to one if the bid is 100 percent cash 

financed. 

Business Similarity: D’Aveni and Kesner (1993) find that the similarity between the 

target and acquirer’s line of business increases the probability that a deal will be 

resisted. To control for the similarity between target and acquirer, SameInd (as defined 

earlier) is included in regressions. 

Hypothesis 5a predicts that bids made by central bidders are be more likely to be 

recommended than others because central bidders are better able to assess the likely to 

reaction of the target board. Columns three to five of Table 6-9 reveal the results of 

logistic regressions estimated where the dependent variable is target board attitude and 

the key explanatory is bidder centrality (degree centrality in regression three, 

betweenness in regression four, and closeness in regression five). No support is found 

for hypothesis 5a, as the coefficients on the centrality measures are very small in 

magnitude and statistically insignificant. The table also fails to support the prediction of 

hypothesis 5b, that target centrality is positively related to the likelihood of a positive 

target board attitude. Regressions six to eight of Table 6-9 reveal that coefficients on 

target centrality are in all cases are statistically significant.  

Consistent with hypothesis 5c, the negative coefficient on Distance in regression one 

indicates that the further the target and bidder are apart, the lower the likelihood that the 

deal receives support from the target board. However, the result is not statistically 

significant. Similarly, the measure Tied in regression eight is statistically insignificant 

but has the expected positive sign. The final hypothesis tested is hypothesis 5d, which 

predicts that the more central the bidder is relative to the target the greater the likelihood 

of target board approval since the bidder has much stronger bargaining power. 

Regressions nine to eleven of Table 6-9 fail to support this hypothesis. The coefficients 

on the relative centrality measures are positive as expected, but statistically 

insignificant. In general, the results fail to support D’Aveni and Kesner’s (1993) 

findings as no board network or firm characteristic measures significantly affect the 

likelihood of target board approval. 
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Table 6-9: Centrality and Target Attitude 

This table presents five binary logistic regressions estimated to determine the effect that 
centrality has on the likelihood that a bid is approved by target management. Regression 1 
includes Distance as the key independent variable, it is the magnitude of the geodesic between 
bidder and target. Regressions 2 uses Tied, a dummy variable taking the value 1 if bidder and 
target share at least one director. Regressions 3-5 include bidder degree centrality, bidder 
eigenvector, and bidder betweenness, respectively. In all cases the dependent variable is a 
dummy which takes the value one if the target board recommends the bid. Definitions of all the 
other test variables can be found in the main text of the chapter. Merger data are extracted from 
SDC Platinum and the primary data source of the centrality measures is Connect4. Adj-R2 is 
Nagelkerke R2, a pseudo R2 measure. P-values of each coefficient are reported in parentheses, 
they are based on standard errors that have been adjusted for heteroskedasticity (White, 1980). 
  (1) (2) (3) (4) (5) 
Distance -0.049     
  (0.225)     
Tied   0.121    
  (0.708)    
BiDegree   -0.019   
   (0.448)   
BidBetw     0.001  
     (0.516)  
BidEig      0.001 
      (0.910) 
SameInd  0.159  0.197  0.202  0.201  0.197 
  (0.617)  (0.527)  (0.518)  (0.520)  (0.530) 
RelSize  0.501  0.729  0.838  0.543  0.699 
  (0.768)  (0.665)  (0.617)  (0.751)  (0.679) 
Toehold  0.004  0.004  0.004  0.005  0.005 
  (0.715)  (0.720)  (0.686)  (0.607)  (0.636) 
Premium -0.003 -0.005 -0.005 -0.005 -0.005 
  (0.557)  (0.314)  (0.266)  (0.294)  (0.300) 
Cash  0.131  0.105  0.106  0.058  0.075 
  (0.659)  (0.724)  (0.717)  (0.841)  (0.795) 
Constant  0.757  0.295  0.372  0.361  0.402 
  (0.674)  (0.868)  (0.836)  (0.855)  (0.695) 
N     466    466     466    466    466 
Adj-R2  0.012  0.010  0.012  0.011  0.009 
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Table 6-9:  Centrality and Target Attitude (Continued) 

This table presents six binary logistic regressions estimated to determine the effect that 
centrality has on the likelihood that a bid is approved by target management. Regressions 6 to 8 
include target degree (TargDeg), eigenvector (TargEig) and betweenness (TargBetw) centrality 
as the key independent variables. Regressions 9 to 11 include the relative degree, eigenvector, 
and betweenness, respectively of the bidder and target firm (RelDeg, RelEig, and RelBet). In all 
cases the dependent variable is a dummy which takes the value one if there if the target board 
recommends the bid. Definitions of all the other test variables can be found in the main text of 
the chapter. Merger data are extracted from SDC Platinum and the primary data source of the 
centrality measures is Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-values of 
each coefficient are reported in parentheses, they are based on standard errors that have been 
adjusted for heteroskedasticity (White, 1980).  
  (6) (7) (8) (9) (10) (11) 
TargDEg -0.027      
 (0.351)      
TargEig  0.001     
  (0.783)     
TargBetw   0.000    
   (0.846)    
RelDeg    0.017   
    (0.811)   
RelEig     0.000  
     (0.673)  
RelBetw      0.001 
      (0.889) 
SameInd 0.210 0.199 0.191 0.199 0.186 0.194 
 (0.503) (0.524) (0.541) (0.525) (0.552) (0.535) 
RelSize 0.515 0.696 0.782 0.659 0.684 0.720 
 (0.756) (0.678) (0.649) (0.697) (0.683) (0.668) 
Toehold 0.004 0.004 0.005 0.005 0.005 0.005 
 (0.648) (0.648) (0.627) (0.628) (0.624) (0.635) 
Premium -0.005 -0.005 -0.005 -0.005 -0.005 -0.005 
 (0.284) (0.284) (0.293) (0.288) (0.292) (0.292) 
Cash 0.086 0.075 0.077 0.072 0.061 0.077 
 (0.767) (0.795) (0.789) (0.803) (0.833) (0.788) 
Intercept 0.770 0.760 0.765 0.388 0.397 0.355 
 (0.666) (0.515) (0.561) (0.826) (0.822) (0.841) 
N 466 466 466 466 466 466 
Adj-R2 0.013 0.009 0.009 0.009 0.011 0.009 
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6.5  Board Networks and Merger Performance 

The previous section presented substantial evidence that board networks help acquiring 

firms make more successful bids, increasing the probability of deal completion and 

lowering bid premiums. Of the several measures of board networks, closeness between 

bidder and target was shown to have the greatest impact on bid characteristics. This 

section builds upon the last by testing hypotheses 6a-6f, in doing so it investigates 

whether board networks lead to superior bid performance, as measured by bidder 

announcement abnormal returns and long run buy and hold abnormal returns.  

 

6.6.1 Announcement Returns 

Hypothesis 6a predicts a positive relationship between bidder centrality and bid 

performance. If high centrality does facilitate information acquisition for bidders, and 

this is recognized by the market, then bids made by highly central bidders should be 

received more positively by the market than other bids. In that case it expected that 

when regressing bidder announcement returns against bidder centrality the coefficient 

on bidder centrality will be positive. Similar arguments can be made for hypotheses 6b 

and 6c which predict a positive relationship between bid announcement returns and the 

proximity between bidder and target, and target centrality respectively. Hypothesis 6d 

predicts that the relative centrality of bidder and target affects their bargaining power. It 

naturally follows that if powerful bidders are better able to extract relevant information 

from targets and face a lower risk of overpaying they should be viewed more positively 

than other bids. 

To assess the initial market reaction to the bid, which is taken as a measure of investor 

expectations of its ultimate success, an event study methodology is employed. Event 

studies are frequently employed to analyse the reaction to acquisitions (Servaes and 

Zenner, 1994; Limmack, 1991; Eckbo and Thornburn, 2000). Following much of the 

literature, this study uses the market model approach to compare the actual returns to 

that expected in the absence of a bid. The difference between the observed and expected 

returns is the abnormal return and reflects the effect of the bid on firm. The key strength 

of this methodology is that since returns are calculated on a short term basis the results 

are relatively insensitive to model misspecification. 
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The abnormal return on day t for bidding firm i (ARit) can be written as: 

ARit = Rit – (α +β jRmt) 

Where ARit = abnormal return to firm i on day t 
Rit = actual or realised return to firm i on event day t 
α + β iRmt = expected returns to firm i on event day t 
α = alpha and β = beta, the market model parameter estimates (their estimation is 
discussed later) and 
Rmt = market return on event day t. 

Price data are extracted from the CRD database and returns are calculated as follows: 
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Where dilutioni,T is the dilution factor for firm i on day T 

Estimates for α and β are calculated over the estimation period using ordinary least 

squares regression, specifically, by regressing Rit on Rmt. This method requires an 

assumption that the intercept and slope terms, α and β, are constant over the time period 

during which the model is fitted to the available data. These coefficients represent the 

intercept and slope of the market model regression, respectively. The regression is 

estimated over a 200 day estimation period, from 250 trading days to 50 trading days 

prior to the initial event date t, the first date of the official bid announcement. 

Mikkelson & Partch (1988) and McWillliams et al., (1999) adopt a similar estimation 

period. Estimated parameters from the regression and the realised return on the market 

are used to forecast the firm’s expected return.  

The abnormal return for day t is the difference between the estimated expected returns 

and the realised returns. The Cumulative Abnormal Return (CAR) serves as a measure 

of the total wealth effect of a takeover bid announcement for each sample firm and is 

the sum of the abnormal returns over the event window.  Prior studies have used a range 

of event windows. Bradley, Desai & Kim (1988), Eun et al (1995) & Kang (1993) use 

CARs based on a window of [-5,+5]. More recent papers such as Masulis, Wang, and 

Xie (2007) are using shorter, five day [-2,+2] windows. Consistent with these more 

recent papers, this study uses a five day event window. For robustness, a longer seven 

day window is also used for the regression analysis that follows and the results are 

presented in Appendix 4.  Table 6-10 reveals some descriptive data regarding 

announcement returns for the sample bids. Consistent with prior Australian studies 
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including Walter (1984) and Bishop et al. (1986) announcement return for sample bids 

is marginally negative, at -0.36 percent.  This finding is also consistent with U.S. papers 

from similar periods (See da Silva Rosa and Walter, 2004) but differs from more recent 

U.S. studies. Masulis et al. (2007) find that the U.S. bids over recent years had 

marginally positive returns on average. The data presented in Table 6-10 are similar to 

Masulis et al. (2007) in several ways. First, it reveals that entirely cash financed bids 

outperform bids which utilise equity. Second, Masulis et al. (2007) find that 46 percent 

of U.S. bids are entirely cash, whereas Table 6-10 shows that in our sample 52 percent 

of bids are cash. 

  

Table 6-10: Announcement Returns (Percent) 

This table presents the mean and median five day cumulative abnormal return of the sample of 290 bids 
made by and for ASX listed firms between 2000 and 2007 that is used throughout this chapter. The final 
row presents the statistical significance of the differences in means as estimated using the Mann-Whitney 
U test. Data are extracted from SDC platinum and the Core Research Data database. 

% CAR  
 

Industry Payment Attitude 
 [-2,+2] All Bids Same Different All Cash Some Equity Friendly Hostile 
Mean -0.357 -1.027 1.597 -0.012 -0.727 -0.378 -0.236 
Median -0.295 -0.615 0.425 -0.160 -0.650 -0.310 0.120 
Obs. 290 216 74 150 140 225 65 
Sign. 

 
0.008* 0.126 0.320 

* indicates statistical significance at the one percent level based on the U-stat. 

 

Two techniques are utilised to test for a relationship between announcement return and 

board networks. First, the mean abnormal returns are plotted against key board network 

measures. Second, the estimated CARs are regressed against the board network 

measures used throughout this study. The control variables introduced above are also 

included; namely, a cash dummy, a multiple bidders dummy, a same industry dummy, 

the relative size of bidder and target, the bidders toehold, a friendly dummy, and the 

four-week premium. Seven regressions are estimated, each using one of the social 

network measures outlined earlier.  

For robustness, the 0/1 approach is also used to calculate abnormal returns. In this case 

the alpha of each firm is assumed to equal 0 and the beta to equal 1, such that the 

abnormal return on day t is simply Rm - Ri. These abnormal returns are summed over 

the estimation period to produce CARi. Regressions estimated using this measure as the 
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dependent variable are presented in Appendix 4, the results do not differ substantially 

from those using the market model approach. 

 

Abnormal Return Plots 

Abnormal return plots are used to provide initial univariate insight into the relationship 

between board network measures and bidder announcement CARs. As such, a relatively 

short five day window is used, consistent with recent research such as Masulis, Wang, 

and Xie (2007).  Abnormal return plots are created in the following three-step manner. 

First, sample firms are placed into categories based on the magnitude of the board 

network measure of interest. In most cases firms are allocated into quintiles, with the 20 

percent of firms with the lowest value being assigned to quintile one. Second, the 

average CAR for each firm is calculated each day for each category. Finally, these 

average values are plotted on the graph. Based on the hypotheses presented earlier, it is 

expected that these plots will reveal that the top quintile of companies in each measure 

have greater CARs than those in the bottom quintile. The one board network measure 

that is an exception to this process is path distance as described below.  

The relationship between announcement CARs and path distance is presented in the 

abnormal return plots in Figures 6-1. Figure 6-1 presents the mean bidder CAR over 

each of the days [-2,+2] for two path distance categories. Bids are allocated to the ‘Tied’ 

category if bidder and target share a director otherwise they are categorised as ‘Not 

Tied’. Hypothesis 6c, predicts that proximity (small path distances) increases 

announcement returns, so it is expected that the category ‘Tied’ will have higher CARs 

than the ‘Not Tied’ category across the period. Figure 6-1 fails to support this 

hypothesis. There is no clear relationship between the path distance categories and 

announcement CARs. The categories have similar announcement returns, and by the 

fifth day, the ‘Not Tied’ bids actually outperform ‘Tied’ bids (though the difference is 

not statistically significant). The first conclusion to be drawn from Figure 6-1 is that if 

any relationship exists between bidder announcement returns and path distance, it is 

weak; the second is that bids involving bidders are targets that are least proximate 

experience the greatest announcement returns.  
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Figure 6-1: Announcement CARs and Path Distance 

This figure presents the mean cumulative abnormal return over a five day window. Sample bids 
are categorised into two categories based on whether bidder and target share a director. Sample 
consists of 290 bids made by and for ASX listed companies between 2000 and 2008. Merger 
data are extracted from SDC platinum, directorship data from Connect4, and price data are 
extracted from the Core Research Data database. 

 

 

If being close to the target is beneficial to the bidder in terms of information access (a 

hypothesis supported in the previous section) one would expect announcement returns 

to be higher the closer the bidder and target, Figure 6-1 presents the opposite. It appears 

the market is skeptical about the prospects for deals between close bidders and targets.  

A similar abnormal return plot is created to show the relation between bidder degree 

centrality and announcement returns, it is presented in Figure 6-2. Hypothesis 6a 

predicts a direct and positive relationship between bidder centrality measures and 

announcement returns. If such a relationship exists, the abnormal return plots should 

reveal that firms in the largest quintile according to each measure (quintile 5) 

experience consistently higher CARs that the other quintiles, especially the smallest 

category (quintile 1). Figure 6-2 reveals the average CAR over the five day window for 

three categories of bids. The first category includes the top quintile of bids based on 

bidder degree centrality, the second category includes the bottom quintile, and the third 

category includes the entire sample. As expected, the twenty percent of bidders with the 

higher degree centrality earn the highest CAR over the five day event window and the 
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lowest degree centrality quintile earns the lowest CAR. The difference between the 

highest and lowest quintiles is statistically significant at the ten percent level.  

 

Figure 6-2: Mean CARs and Bidder Degree Centrality 

This figure presents the mean cumulative abnormal return over a five day window. Sample 
bids are categorised into quintiles based on the bidders’ degree centrality. The three lines 
represent the top and bottom deciles and the entire sample. The sample consists of 290 bids 
made by and for ASX listed companies between 2000 and 2008. Merger data are extracted 
from SDC platinum, directorship data from Connect4, and price data are extracted from the 
Core Research Data database. 

 
 

Hypothesis 6b posited that information about a target could transmit from within the 

target company throughout the board network, so that bids involving less central targets 

might involve less uncertainty and thus outperform others. If this is the case, it is 

expected that bids for highly central companies will be received positively by the 

market. Figure 6-3 is an abnormal return plot with bids split into quintiles based on 

target firms’ degree centrality. As with Figure 6-2 above, the bids are split into three 

categories. The first is the top quintile of bids, the second is the bottom quintile, and the 

third is the entire sample. If target firm degree centrality can capture how much 

information the acquirer is believed by the market to have gathered about it, it is 

expected that the top quintile will lie above the others and the bottom quintile will lie at 

the bottom. In the first four event days the figure reveals the expected pattern, but the 

pattern does not hold over the full five day window. By day +2 the bottom quintile is 
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outperforming the top quintile, and both quintiles are outperformed by the average deal. 

None of the differences between categories are statistically significant. 

 

Figure 6-3: Mean CARs and Target Degree Centrality 

This figure presents the mean cumulative abnormal return over a five day window. Sample bids 
are categorised into quintiles based on the targets’ degree centrality. Sample consists of 290 bids 
made by and for ASX listed companies between 2000 and 2008.The three lines represent the top 
quintile, bottom quintile, and whole sample. Merger data are extracted from SDC platinum, 
directorship data from Connect4, and price data are extracted from the Core Research Data 
database. 

 
 

The final hypothesis investigated with announcement return plots is hypothesis 6d, that 

the relative centrality of bidder and target is related to their relative bargaining power. If 

relative centrality is indicative of relative bargaining power, then bidder announcement 

returns should be positively related to the extent to which the bidder is more central than 

the target. This is because acquiring shareholders are likely to be more confident of 

paying a fair price for the target as a result of being stronger negotiators. Figure 6-4 

presents an announcement return plot similar to those presented earlier, except that the 

data are categorised into quintiles based on the ratio of bidder centrality to target degree 

centrality. The figure supports the predictions of hypothesis 6d; the top relative degree 

centrality quintile experiences higher five day CARs than both the entire sample and the 

bottom quintile (differences are significant at the five percent level). 
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Figure 6-4: Mean CARs and Relative Degree Centrality 

This figure presents the mean cumulative abnormal return over a five day window. Sample 
bids are categorised into quintiles based on the ratio of the bidders to the targets degree 
centrality. Sample consists of 290 bids made by and for ASX listed companies between 2000 
and 2008. Merger data are extracted from SDC platinum, directorship data from Connect4, 
and price data are extracted from the Core Research Data database. 

 
 

 

Though regressions are required to provide a more holistic multivariate understanding 

of the relationship between target centrality and bidder announcement return, the initial 

conclusion to be drawn from the announcement return plots discussed above is that the 

board network measures that most affect announcement returns are bidder centrality and 

the relative centrality of bidder and target. To summarise the above findings and to 

reveal the relation between other board network measures and announcement returns, 

Table 6-11 presents the mean five day CARs for each quintile of each board network 

measure used in this thesis. The findings support those revealed in the abnormal return 

plots. The top quintile of two measures of bidder centrality experience significantly 

higher CARs than the bottom quintile, as do the top quintile of all measures of relative 

centrality.  
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Table 6-11: Board Network Measures and Announcement Returns 

This table presents the Cumulative Abnormal Returns experienced by bidding firms in the five 
days surrounding the bid announcement. The total sample of 290 bids is categorised into 
quintiles based on a series of board network measures. The definition and calculation of each of 
the board network measures is explained in Chapter 4. The p-value of differences tests the 
significance of the differences in mean CAR between the top and bottom quintile of each 
measure. Path distance is broken into three categories rather than five because of the lack of 
variability. Merger data are extracted from SDC platinum, directorship data from Connect4, and 
price data are extracted from the Core Research Data database. 
  Quintile  

Network Measure Furthest/ 
Smallest 2 3 4 Closest/ 

Largest 
p-value of 
difference 

Path Distance -0.004 NA -0.001 NA -0.008 0.997 
Aquirer Degree -0.013 -0.011 0.003 -0.004 0.005 0.086 
Aquirer Eigenvector -0.014 -0.011 -0.008 0.002 0.015 0.091 
Acquirer Betweenness -0.003 -0.011 0.009 -0.004 -0.004 0.796 
Target Degree -0.006 -0.004 -0.007 0.008 -0.010 0.460 
Target Eigenvector -0.004 -0.012 -0.010 0.008 0.001 0.851 
Target Betweenness -0.012 0.020 -0.020 -0.008 0.003 0.863 
Relative Degree -0.009 0.005 0.001 -0.020 0.005 0.049 
Relative Eigenvector -0.007 0.023 0.005 -0.005 0.002 0.004 
Relative Betweenness -0.006 -0.002 -0.005 -0.009 0.003 0.094 

 

 

Regression Analysis 

While abnormal return plots and univariate analysis provide valuable insight into the 

relationship between announcement returns and board networks, they are insufficient to 

determine whether a statistically significant result exists after controlling for other 

determinants of announcement returns. To test for a statistically significant relationship 

between the various board network measures and announcement returns linear 

regressions are estimated and presented in Table 6-12. 

Table 6-12 presents the regressions that test whether acquirer centrality or the distance 

between bidder and target affect announcement returns. Regressions 1 and regression 2 

test for a relation between the distance between bidder and target and the acquirer’s 

announcement returns using different measures of distance. Positive and significant 

coefficients on the tied and a negative and significant relationship on distance would 

indicate that proximity between bidder and target leads to superior bids, supporting 

hypothesis 6c. The first two columns of Table 6-12 reveal that the coefficients are 

consistent with expectations. However, the lack of statistical significance means the null 

hypothesis of no relationship between Distance and Tied and announcement returns 

cannot be rejected.  
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Table 6-12: Board Networks and 5 Day Announcement Returns 

This table presents the results of five linear regressions estimated to determine the effect 
that centrality has on the 5 day cumulative abnormal return around merger and acquisition 
bid announcement dates. Regression 1 includes distance as the key independent variable; 
it is the magnitude of the geodesic between bidder and target. Regressions 2 uses tied, a 
dummy variable taking the value 1 if bidder and target share at least one director. 
Regressions 3-5 include bidder degree centrality (BiDegree), bidder eigenvector (BidEig), 
and bidder betweenness (BidBet), respectively. In all cases the dependent variable is the 5 
day announcement Cumulative Abnormal Return. Definitions of all the other test 
variables can be found in the main text. Merger data are extracted from SDC Platinum 
and the primary data source of the centrality measures is Connect4. Price data are 
extracted from the Core Research Database. P-values of each coefficient are reported in 
parentheses, they are based on standard errors that have been adjusted for 
heteroskedasticity (White, 1980).  

 
(1) (2) (3) (4) (5) 

Distance -0.020 
    

 
(0.741) 

    Tied 
 

0.003 
   

  
(0.958) 

   BiDegree  
 

0.076 
  

   
(0.205) 

  BidEig  
  

0.075 
 

    
(0.211) 

 BidBet 
    

0.055 

     
(0.359) 

Cash 0.031 0.030 0.021 0.024 0.025 

 
(0.619) (0.635) (0.725) (0.691) (0.685) 

Multiple -0.014 -0.017 -0.017 -0.018 -0.017 

 
(0.819) (0.780) (0.770) (0.765) (0.776) 

SameInd -0.159 -0.155 -0.157 -0.147 -0.152 

 
(0.008) (0.009) (0.008) (0.014) (0.011) 

RelSize 0.000 -0.009 -0.022 -0.017 -0.019 

 
(0.933) (0.885) (0.721) (0.786) (0.756) 

Toehold -0.063 -0.058 -0.050 -0.051 -0.052 

 
(0.291) (0.345) (0.398) (0.382) (0.379) 

Attitude -0.008 -0.012 -0.010 -0.012 -0.014 

 
(0.892) (0.842) (0.865) (0.835) (0.809) 

Premium -0.187 -0.179 -0.172 -0.171 -0.179 

 
(0.002) (0.003) (0.004) (0.005) (0.003) 

Intercept 0.030 0.035 0.039 0.040 0.042 

 
(0.600) (0.530) (0.486) (0.478) (0.455) 

N 290 290 290 290 290 
F-Stat 2.694 2.501 2.720 2.714 2.617 
Adj-R2 0.074 0.068 0.074 0.073 0.071 
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Table 6-12: Board Networks and 5 Day Announcement Returns (Continued) 

This table presents the results of six linear regressions estimated to determine the effect that 
centrality has on the 5 day cumulative abnormal return around merger and acquisition bid 
announcement dates. Regressions 6 to 8 include target degree (TargDeg), eigenvector (TargEig) 
and betweenness (TargBet) centrality as the key independent variables. Regressions 9 to11 include 
the relative degree, eigenvector, and betweenness, respectively of the bidder and target firm 
(RelDeg, RelEig, and RelBet). In all cases the dependent variable is the 5 day announcement 
Cumulative Abnormal Return. Definitions of all the other test variables can be found in the main 
text. Merger data are extracted from SDC Platinum and the primary data source of the centrality 
measures is Connect4. Price data are extracted from the Core Research Database. P-values of each 
coefficient are reported in parentheses, they are calculated from standard errors that have been 
adjusted for heteroskedasticity (White, 1980).  

 
(6) (7) (8) (9) (10) (11) 

TargDeg   0.019 
   

 
 

 
  (0.750) 

   
 

 TargEig 
 

  0.076 
  

 
 

  
  (0.199) 

  
 

 TargBet  
 

  0.012 
 

 
 

   
  (0.838) 

 
 

 RelDeg  
  

  0.040  
 

    
  (0.503)  

 RelEig 
    

 0.032 
 

     
 (0.583) 

 RelBet 
    

  0.113 

     
 (0.052) 

Cash   0.029   0.032   0.029   0.026  0.026  0.029 

 
  (0.632)   (0.597)   (0.634)   (0.673)  (0.671)  (0.632) 

Multiple  -0.018  -0.017  -0.017  -0.018 -0.017 -0.018 

 
  (0.765)   (0.767)   (0.774)   (0.761)  (0.779)  (0.755) 

SameInd  -0.157  -0.161  -0.156  -0.152 -0.157 -0.155 

 
  (0.009)   (0.007)   (0.009)   (0.011)  (0.009)  (0.009) 

RelSize -0.009  -0.005  -0.007  -0.014 -0.010 -0.011 

 
  (0.888)   (0.931)   (0.904)   (0.820)  (0.870)  (0.860) 

Toehold  -0.056 -0.053  -0.055  -0.053 -0.055 -0.065 

 
  (0.337)   (0.363)   (0.350)   (0.366)  (0.348)  (0.270) 

Attitude  -0.011  -0.011  -0.012  -0.012 -0.012 -0.011 

 
  (0.848)   (0.851)   (0.843)   (0.839)  (0.832)  (0.855) 

Premium  -0.177  -0.171  -0.179  -0.180 -0.179 -0.178 

 
  (0.004)   (0.005)  (0.003)   (0.003)  (0.003)  (0.003) 

Intercept   0.034    0.031  0.034   0.038  0.037  0.038 

 
  (0.551)   (0.582)  (0.553)   (0.501)  (0.511)  (0.498) 

N      290      290     290      290     290     290 
F-Stat   2.517  2.726  2.509  2.564  2.544  3.009 
Adj-R2   0.068  0.074  0.068  0.070  0.069  0.081 
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Regressions three to five include bidder degree, eigenvector, and betweenness centrality 

as key independent variables, respectively. Consistent with hypothesis 6a all three 

measures of bidding firm centrality have a positive coefficient, indicating a positive 

relationship between bidder centrality and announcement returns. However, as with 

Regressions one and two, none of the coefficients are statistically significant. 

Regressions six to eight investigate the influence that target centrality has on bidder 

announcement returns. Hypothesis 6b predicted a positive relationship between target 

centrality and bidder announcement returns because the information gathered by the 

bidder increases with target centrality. Consistent with expectations, the coefficients on 

each of the target centrality measures are positive. However, as none of the coefficients 

are statistically significant, the null hypothesis of no relationship between target 

centrality and bidder announcement returns cannot be rejected. The final hypothesis 

tested in Table 6-12 is hypothesis 6c; that the relative centrality of bidder and target is 

related to their relative bargaining hypothesis 4. Regressions eight to eleven reveal the 

relationship between relative centrality and announcement returns. In two cases the 

coefficients are positive as expected but statistically insignificant. The coefficient on 

relative betweenness is negative, against expectations, and significant at the ten percent 

level. Once again, none of these results support the hypothesis.  

The other test variables included in the regressions were motivated by findings in the 

extant literature, so Table 6-12 also serves as a test of the generalisability of these 

findings to the current sample. Consistent with much of the research (such as Bellany 

and Lewin, 1992, and da Silva Rosa, Izan, Steinbeck, and Walter, 2000), Table 6-12 

reveals positive coefficients on the cash dummy, revealing that cash bids outperform 

others. Notably, however, the coefficients lack statistically significance despite using a 

larger sample size than both Bellany and Lewin (1992) and da Silva Rosa et al (2000) 

which use 210 and 240 deals, respectively. This may because Bellany and Lewin (1992) 

do not control for other determinants of announcement returns, and da Silva Rosa 

control for fewer determinants than the present study43

                                                 
43 In particular, da Silva Rosa et al (2000) does not control for similarity or bid premium, which are the 
two strongest determinants of announcement returns in the present study. 

.  Evidence of the effect of target 

board attitude on announcement returns has been mixed. Sundarsanam and Mahate 

(2006) find that, in the UK, hostile bids generate higher returns to acquiring 
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shareholders than friendly deals44

Table 6-12

. In contrast, Lau, Proimos, and Wright (2008) find 

that, in Australia, friendly bids generate superior returns to acquiring shareholders.  

 reveals that premium and industry are the two major drivers of 

announcement returns. Bids with higher premiums experienced the worst abnormal 

returns. It was expected that mergers between companies in the same industry would 

create synergistic benefits, and be positively received by the market, as found by 

Megginson et al. (2004) in the U.S. The results reveal the opposite. Bids where the 

bidder and target operate in the same industry experience significantly lower 

announcement returns than others. This surprising result deserves further examination, 

especially since Duong’s (2009) thesis, which uses a similar sample to the present 

study, finds similar results to those presented in this chapter. Overall, the results 

presented in Table 6-12 provide minimal support for the hypotheses tested. Two 

additional sets of regressions were estimated to test for robustness. The first replicates 

the above analysis except it utilises seven day announcement returns, the second 

measures five day announcement returns using a 0/1 model. The estimations are 

presented in Appendix 4 and confirm the results of Table 6-12. For more discussion of 

these results, refer to the Discussion and Conclusions section below. 

 

Discussion and Conclusion 

Hypothesis 6a predicted that deals involving close bidders and targets would outperform 

others because of the relative lack of information asymmetry. This hypothesis was not 

supported in either univariate or multivariate tests. Some support was found for 

hypothesis 6b that bidders with high centrality are better able to gather information 

about prospective targets, and subsequently make superior bids. The abnormal return 

plots revealed that the most central quintile of bidders experience higher five-day 

abnormal returns than others and the least centrality bidders experience the most 

negative returns. This relationship was strongest for the degree and eigenvector 

measures of centrality. Regression analysis revealed the expected positive sign on the 

continuous bidder centrality measures, but lacked statistical significance. Hypothesis 6c, 

that target centrality leads to better bids because acquirers can more easily gather 

information about them, could not be supported. Hypothesis 6d, that the relative 

                                                 
44 This has also been documented by Tuch and O’Sullivan (2007) and Cosh and Guest (2001). 
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centrality of bidder and target affects their bargaining power and thus bid outcomes, 

received some support.  

There are at least four possible reasons for that the results presented above are weaker 

than expected. The reflects Fligstein and Brantley (1992) argument that interlocks “just 

do not predict much that is interesting in the strategic choices of firms”. This 

explanation is not a convincing one because many results presented earlier were found 

to be statistically significant. The second is that the centrality measures adopted in the 

regressions do not capture what they are designed to. The social network measures used 

throughout the thesis may not optimally capture the variation in board networks. The 

third reason is that while the social network measures do capture differences such as 

prestige and access to information, they simply are not related to bidder announcement 

returns. This explanation cannot be rejected but, at least for hypotheses 6b and 6d, there 

are reasons to question this explanation. In most cases the coefficients on the key 

explanatory variables had the expected sign and in some cases were marginally 

statistically significant. The final possible explanation for the weakness of results is 

simply that the sample size was too small, and the data too noisy, to find significant 

results. While it is impossible to confirm or discount this explanation without a large out 

of sample re-examination of the hypotheses, an examination of the control variables 

lends it some credence. Specifically, while the other test variables have the predicted 

sign, few are statistically significant at typical levels.  

Prior studies such da Silva Rosa, Izan, Steinbeck, and Walter (2000) show that cash bids 

typically outperform equity bids. As expected the coefficients on cash in Table 6-12 are 

positive in all cases, but never significant. The two strongest determinants of 

announcement returns are the bid premium (Premium) and whether the acquisition is a 

diversifying or focusing one (SamInd), coefficients on each are significant at the ten 

percent level or better. Acquisitions that involve bidders and targets from different 

industries experience greater announcement returns than those where the acquirer 

operates in the same industry as the target. This finding is inconsistent with extant U.S, 

research such as Megginson et al. (2004) that find focus increasing mergers outperform 

focus decreasing ones, with the former earning positive returns and the latter destroying 

value. It is, however, with prior Australian research (Lien, 2009). Future studies may 

explore the reasons for this difference between Australia and the U.S. Table 6-12 

reveals that announcement returns to bidding companies are negatively related to the 
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premium offered. For every ten percent increase in the premium offered there is 

approximately a 1.8 percent decrease in announcement returns to bidders. While this 

result can be explained intuitively with the observation that the higher the premium the 

greater the chance of overpaying, it is still surprising that such a clear systematic 

relationship exists. 

 

6.6.2 Long Term Stock Performance 

Hypotheses 6a to 6d can also be tested by examining the relationship between long term 

stock performance of completed bids and board network measures. Hypothesis 6a, 

predicts that the closer the bidder and target are, the less the information asymmetry and 

therefore the better bids perform. Hypothesis 6b predicts a positive relationship between 

bidder centrality and bid performance. If high centrality does facilitate information 

acquisition for bidders, then it may help bidders mitigate the long term 

underperformance that plagues many acquisitions, especially those that are equity based 

(Brown and da Silva Rosa, 1998; da Silva Rosa, Izan, Steinbeck and Walter, 2000). In 

that case it expected that when regressing long term stock performance against bidder 

centrality the coefficient on bidder centrality would be positive. Similar arguments can 

be made for hypothesis 6c which predict a positive relationship between long-term 

stock returns and target centrality respectively. Finally, hypothesis 6d predicts that the 

relative centrality of bidder and target affects their bargaining power. It naturally 

follows that if powerful bidders should be better able to extract relevant information 

from targets and face a lower risk of overpaying and therefore experiencing less 

negative surprises than other bidders in the months following the acquisition. This leads 

to a predication of a positive relationship between long term bidder stock returns and 

the relative centrality of the bidder and target. 

There are some difficulties associated with tests of long term stock returns. Where short 

term event studies are by design quite robust to differences in research design, the same 

cannot be said for tests of the long term share price performance post acquisition. 

Brown and da Silva Rosa (1998) discuss how tests of long-run returns to acquirers are 

vulnerable to research design bias as acquirers are typically large, have higher than 

usual survival characteristics, and have experienced exceptional performance in the pre-

bid period. To mitigate these biases, the analysis in this section follows the 
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methodology of Brown and da Silva Rosa (1998). As well as controlling for expected 

return based on the CAPM, this methodology controls for a series of ‘qualitative’ 

factors45.  To determine the significance of the long term return to acquirers they 

compare observed returns to an empirically generated distribution of returns to 1,001 

portfolios46

 

. Each portfolio consists of randomly selected firms matched on size and 

survival. The methodology is presented in more detail below. 

Constructing the Control Portfolios 

It is well established that selecting a sample on criteria correlated with firm survival can 

lead to the appearance of abnormal performance, referred to as survivorship bias (See, 

for example, Brown, Goetzmann and Ross 1995 and Kothari and Warner 1997). 

To mitigate survivorship bias, sample firms are matched with control firms on the basis 

of survival.  This control is not perfect, as ex post survival is unobservable ex ante. 

However, if investors’ survival expectations are unbiased, matching on actual survival 

should minimise the impact of survivorship bias. Brown and da Silva Rosa (1998) select 

control firms from the universe of companies that survived the period spanning [–36, 

+36] months relative to the respective sample firm’s bid announcement date. As the 

sample used in the present study includes bids made as recently as approximately 24 

months before the analysis was conducted, control firms are selected from the that 

survived the [–24,+24] month period as the minimum survival period because it 

encompasses the event period over performance is assessed.  

To control for survivorship bias and size the following steps are repeated for each 

sample acquirer: 

1. Identify the set of all listed firms that survived over the [–24, +24] month period 

around the sample firm’s bid announcement month. 

2. Calculate the size (measured as market capitalisation) of each firm in the set of 

survivors and use this to identify the size decile of the sample firms. 

                                                 
45 The factors are referred to as qualitative despite the fact they can be represented numerically to indicate 
that they do not have equilibrium bases 
46 If 1001 seems arbitrary, that is because it is. Brown and da Silva Rosa (1998) explain the choice as 
“1,000 plus one for good measure!” 
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3. Select a firm from the same size decile as the sample firm, drawing randomly and 

sampling with replacement, and allocate it to the first of the 1,001 control portfolios. 

4. Repeat step three one thousand times, each time moving on to the next control 

portfolio in the sequence of 1,001 control portfolios. This and the previous step are 

together referred to as bootstrap sampling. 

 

Returns to control portfolios are compared to sample firm returns to obtain an estimate 

of the long run buy and hold abnormal return of each bid (BHARi). To test for a 

relationship between announcement return and board networks the estimated abnormal 

returns are regressed against the social network measures used throughout this study 

and the control variables presented earlier, namely Multiple, SameInd, Cash, RelSize, 

Toehold, Premium, and Friendly.  

Unfortunately, due to data limitations only 135 successful deals are included in the final 

analysis. An overview of the data is presented in Table 6-13. 

 

 

Table 6-13: 36 Month BHARs Data Summary 

This table presents the mean and median 36 month size adjusted cumulative abnormal return of 
the sample of 135 bids made by and for ASX listed firms between 2000 and 2007 that is used 
throughout this chapter. The final row presents the statistical significance of the differences in 
means as estimated using the Mann-Whitney U test. Merger data are extracted from SDC 
platinum and price data are extracted from the Core Research Data database. 

BHAR  
 

Industry Payment Attitude 
 [0,+36] All Deals Same Different All Cash Some Equity Friendly Hostile 
Mean -0.7745 -0.7742 -0.7760 -0.7649 -0.7843 -0.8242 -0.5913 
Median -0.6120 -0.6670 -0.5220 -0.6790 -0.5505 -0.5930 -0.5270 
Obs 135 100 35 67 68 100 35 
Sign. 

 
0.562 0.185 0.268 

 

 

Many studies have documented negative returns to acquirers in the years following 

acquisitions (Asquith, 1983; Magenheim and Mueller, 1988; Agrawal et al., 1992), 

while others have found no significant underperformance (Malatesta, 1983; Bradley and 

Jarrel, 1988; Franks et al,. 1991).  Since the results of prior studies are so diverse no 

firm comparisons can be made between the negative post-merger returns presented in 

Table 6-13 and prior studies. 
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Regression Analysis 

Table 6-14 presents the results of linear regressions estimated to test for a relationship 

between the various board network measures and buy and hold abnormal return. 

Regressions one and two in Table 6-14 provide evidence in support of hypothesis 6a, 

that close proximity between bidder and target benefits acquiring shareholders. The 

coefficient on Distance is negative (but not significant) and the coefficient on Tied is 

positive and significant at the five percent level. Contrary to predictions of hypothesis 

6b, the coefficients on the three measures of acquirer centrality in regressions three to 

five are negative. In fact, acquirer degree centrality is significantly negatively related to 

36 month abnormal returns. Recall, degree centrality is the count of boards that a 

company shares directors with; so this finding may be reflective of the possible 

negatives of extensive board networks, namely that directors may become spread too 

thin. This is a common believe, leading to calls such as those made by the Council of 

Institutional Directors (1998) and the U.S. National Association of Corporate Directors 

(1996) to limit the number of directorships an individual should hold. Others, such as 

the Australian Institute of Company Directors (2005) disagree with calls for limits, and 

indeed the limited empirical evidence suggests such calls are unwarranted (Ferris, 

Jagannathan, and Pritchard, 1999).  

Regressions six to eight in Table 6-14  presents weak evidence in support of hypothesis 

6b that target centrality facilitates the gathering of valuable information. The 

coefficients on the three measures of target centrality are all positive as expected, but 

none are statistically significant. Finally, regressions nine to eleven fail to provide 

evidence in support of hypothesis 6d. Against expectations the coefficients on the 

relative centrality measures are negative (though once again, not statistically 

significant).  

Overall, Table 6-14 does little to inform the hypotheses tested in this chapter. The 

regressions all have very low explanatory power (Adjusted R-squares are less than ten 

percent in all but one case), they all have an insignificant F statistic, significant intercept 

terms and none of the control variables are statistically significant. Once conclusion to 

be drawn from this analysis is that future research into long term BHARs following 
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Australian mergers and acquisitions would benefit from a substantially larger sample 

than that available for the present study. 

 

Table 6-14: Board Networks and 36 Month Buy-Hold Abnormal Returns 

This table presents the results of five linear regressions estimated to determine the effect that 
centrality has on the 36 month buy-and-hold size and market adjusted returns to acquiring 
shareholders following bid completion. Regression 1 includes Distance as the key independent 
variable, it is the magnitude of the geodesic between bidder and target. Regressions 2 uses Tied, 
a dummy variable taking the value 1 if bidder and target share at least one director. Regressions 
3-5 include bidder degree centrality, bidder eigenvector, and bidder betweenness, respectively. 
In all cases the dependent variable is the 36 month size and market adjusted return to acquiring 
shareholder following M&A deal completion. Definitions of all the other test variables can be 
found in the main text. Merger data are extracted from SDC Platinum and the primary data 
source of the centrality measures is Connect4. Price data are extracted from the Core Research 
Database. P-values of each coefficient are reported in parentheses, they are based on standard 
errors that have been adjusted for heteroskedasticity (White, 1980). 

 
(1) (2) (3) (4) (5) 

Distance  -0.017 
    

 
  (0.855) 

    Tied 
 

  0.185 
   

  
  (0.045) 

   BiDegree  
 

 -0.214 
  

   
  (0.046) 

  BidEig  
  

 -0.093 
 

    
  (0.296) 

 BidBetw 
    

 -0.120 

     
  (0.173) 

Cash   0.005   0.061   0.033   0.001   0.009 

 
  (0.955)   (0.514)   (0.713)   (0.894)   (0.817) 

Multiple   0.090   0.105   0.099   0.087   0.093 

 
  (0.323)   (0.242)   (0.266)   (0.336)   (0.300) 

SameInd  -0.052  -0.051  -0.047  -0.066  -0.060 

 
  (0.561)   (0.561)   (0.587)   (0.464)   (0.497) 

RelSize   0.136   0.135   0.161   0.141   0.151 

 
  (0.152)   (0.149)   (0.086)   (0.135)   (0.111) 

Toehold   0.068   0.022   0.0570   0.068   0.062 

 
  (0.455)   (0.813)   (0.510)   (0.443)   (0.480) 

Attitude  -0.102  -0.112  -0.124  -0.095  -0.098 

 
  (0.260)   (0.204)   (0.157)   (0.283)   (0.266) 

Premium  -0.059  -0.045  -0.078  -0.066  -0.056 

 
  (0.533)  (0.631)   (0.400)   (0.482)   (0.548) 

Intercept  -2.305  -2.474  -2.236  -2.348  -2.430 

 
  (0.071)  (0.049)   (0.072)   (0.064)   (0.055) 

N      135      135      135      135      135 
F-Stat   0.622   1.105   1.399   0.761   0.861 
Adj-R2   0.038   0.085   0.203   0.046   0.051 
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Table 6-14: Board Networks and 36 Month Buy-Hold Abnormal Returns 
(Continued) 

This table presents six linear regressions estimated to determine the effect that centrality has on 
the 36 month buy-and-hold size and market adjusted returns to acquiring shareholders following 
bid completion. Regressions 6 to 8 include target degree (TargDeg), eigenvector (TargEig) and 
betweenness (TargBet) centrality as the key independent variables. Regressions 9 to 11 include 
the relative degree, eigenvector, and betweenness, respectively of the bidder and target firm 
(RelDeg, RelEig, and RelBetw). In all cases the dependent variable is the 36 month size and 
market adjusted return to acquiring shareholders following M&A deal completion. Definitions 
of all the other test variables can be found in the main text. Merger data are extracted from SDC 
Platinum and the primary data source of the centrality measures is Connect4. Price data are 
extracted from the Core Research Database. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. P-
values of each coefficient are reported in parentheses, they are calculated from standard errors 
that have been adjusted for heteroskedasticity (White, 1980).  

 
(6) (7) (8) (9) (10) (11) 

TargDeg    0.051 
   

 
 

 
   (0.584) 

   
 

 TargEig 
 

  0.060 
  

 
 

  
  (0.504) 

  
 

 TargBetw  
 

   0.113 
 

 
 

   
   (0.224) 

 
 

 RelDeg  
  

  -0.148  
 

    
   (0.111)  

 RelEig 
    

  -0.080 
 

     
   (0.365) 

 RelBetw 
    

   -0.038 

     
    (0.663) 

Cash    0.000    0.004   -0.008    0.016    0.008   -0.003 

 
   (0.996)    (0.961)    (0.930)    (0.862)    (0.926)    (0.974) 

Multiple    0.090    0.087    0.094    0.111    0.087    0.088 

 
   (0.322)    (0.335)    (0.298)    (0.223)    (0.337)    (0.333) 

SameInd   -0.056  -0.058   -0.069   -0.077   -0.047   -0.051 

 
   (0.533)    (0.519)    (0.441)    (0.390)    (0.598)    (0.568) 

RelSize    0.149    0.144    0.172    0.170    0.129    0.135 

 
   (0.129)    (0.132)    (0.083)    (0.079)    (0.175)    (0.156) 

Toehold    0.064    0.073    0.072    0.053    0.065    0.069 

 
   (0.477)    (0.409)    (0.413)    (0.551)    (0.462)    (0.435) 

Attitude   -0.099    -0.107   -0.096   -0.106   -0.095   -0.097 

 
   (0.265)    (0.235)    (0.280)    (0.230)    (0.286)    (0.277) 

Premium   -0.053    -0.054   -0.057   -0.049   -0.049   -0.059 

 
   (0.574)     (0.570)    (0.547)    (0.598)    (0.603)    (0.531) 

Intercept  -2.576    -2.440   -2.874   -2.591   -2.245   -2.308 

 
   (0.058)     (0.058)    (0.033)    (0.042)    (0.077)    (0.070) 

N       135        135       135       135       135       135 
F-Stat    0.657    0.676    0.811    0.951    0.725    0.642 
Adj-R2    0.040    0.041    0.049    0.057    0.044    0.039 
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6.7  Discussion and Conclusion 

This chapter presents evidence that board networks can be used by bidders to mitigate 

information asymmetries surrounding mergers and acquisitions. Two of the most 

important measures of board networks for this purpose are also simple to measure. The 

first is the distance between bidder and target. In summary, the closer the bidder and 

target are the greater the likelihood of target board support and deal completion, the 

lower the probability of facing competition from other bidders, the lower the deal 

premium, and the more likely the bid is cash financed. Bidder degree centrality is also 

shown to increase the probability that a deal is completed and to be positively related to 

bid performance. This chapter adds to the sociological findings that power and network 

position are related. Relative centrality also affects merger and acquisition 

characteristics and performance. The greater the bidder’s centrality relative to the 

target’s, the greater the chance that the bid gains target board support and is completed 

and the greater the announcement returns. None of the hypotheses regarding target 

centrality were supported.  

Several controls were included in each test, motivated by the findings of extant 

international research. In many cases the results presented in this chapter confirm these 

findings. Consistent with Branch and Yang (2003), I find that the attitude of the target 

board is an important determinant of bid completion. Supporting Slusky and Caves 

(1991), it is revealed that the relative size of bidder and target influences the likelihood 

of bid completion. Prior research has shown that bidder toeholds increase the 

probability of deal completion (Walking, 1985; Hirshleifer and Titman, 1990; Betton 

and Eckbo, 2000). I present evidence that toeholds increase the probability of bid 

completion, but have little impact on other bid characteristics such as premium. In some 

cases this chapter fails to present evidence in support of the established international 

findings. For example, no evidence is found that the presence of competitive bids 

increases acquisitions premiums (Varaiya and Ferris, 1987; Varaiya, 1988; Slusky and 

Caves, 1991). 

An unexpected result found in this chapter is that announcement returns are negative for 

focus increasing acquisitions. Prior research finds that focus decreasing acquisitions 

result in negative long run returns (Megginson et al. 2004). This may be an avenue for 

future research since Duong’s (2009) thesis using a sample of Australian mergers over a 

similar time period finds that focus increasing mergers experience negative returns 
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(though the coefficient on the focus variable is statistically insignificant). One possible 

explanation for these unexpected results is homophily theory. As explained in Chapter 

2, homophily theory states that humans prefer to interact with others similar to them. 

All else equal, this theory predicts that when looking for a target, directors and 

management are likely to feel more confident about the prospects of a takeover 

involving similar company. Similarly, target directors will be more open to the 

prospects of their company being acquired by a company they are familiar with. This 

mutual bias suggests that bids involving close companies will be more likely to be 

completed, independent of its likely performance. As the market as a whole does not 

share this homophily bias (at least with respect to this particular deal), they assess bids 

on their expected merit. If bids involving companies in the same industry are more 

likely to be completed independent of a rational expectation of success, it follows that 

they should experience negative returns. This seems a promising avenue for future 

research. 

This chapter has revealed that board networks do influence mergers and acquisitions, 

even after controlling for many other influences. Bids made by highly central 

companies are more likely to use cash and are more likely to be completed. Also, when 

the path distance between bidder and target is short the bid is more likely to be 

completed and less likely to face competition even though they offer smaller premiums 

on average.  This suggests the renewed public and academic interest in director 

interlocking is warranted. There is not, however, any strong evidence that director 

interlocks and board networks lead to negative outcomes, at least for bidding 

companies. In fact, this research suggests that those companies with extensive board 

networks are in a stronger position than those that do not, and that they benefit from 

these networks in tangible ways.  

This study is not without its limitations. Perhaps the most notable of the limitations is 

the small sample size used in the analyses. While the sample size compares favourably 

to prior Australian M&A studies47

                                                 
47 For example; da Silva Rosa et al. (2000) use a sample of 240 mergers, Sharman and Ho (2003) use a 
sample of 39 acquisitions, and Bugeja and Walter (2009) use a sample of 78. 

, it is much smaller than many U.S. studies. The 

sample size appears to be particularly problematic for long run studies since returns 

over several years are very noisy. Similar analysis conducted on a larger U.S. sample 

may be able to provide more insight into the relationship between board networks and 

M&A activity.  
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Chapter 7 – Conclusion 
 

7.1 Summary of Findings 
 
This chapter discusses how this thesis has answered its key research questions. It 

concludes with some limitations of the work and suggestions for future research. The 

key research questions addressed in this thesis are: 

1) What are the key characteristics of board networks amongst ASX listed firms? 

2) How do board networks affect firm actions and outcomes? 

3) What theories best inform board networks in contemporary Australia? 

4) How useful are social network analysis measures in the board network context? 

 

7.1.1 Key Characteristics of the ASX Board Network  

Chapter 4 made substantial progress toward answering this question, testing several 

empirical predictions regarding characteristics of board networks in Australia. In 

summary, support was found for the following empirical predictions regarding 

characteristics of the ASX board network: 

1) Companies in the financial industry are more interlocked than companies in all 

other industries. 

2) Companies tend to interlock with others in the same industry. 

3) Large companies are interlocked to a greater extent than small companies. 

4) Companies tend to interlock with similarly sized companies. 

5) Companies are more likely to interlock with others headquartered in the same 

geographic region.  

6) Board sizes and interlocking spiked with the introduction of the new corporate 

governance legislation in Australia. 

7) Board networks have become less connected in recent years. 

Chapter 4 revealed that many of the board network characteristics identified by Dooley 

(1969) in a U.S. sample from more than fifty years ago are shared in contemporary 

Australia. This is an important contribution to the literature because it reveals that many 

of the U.S. director interlocking findings may be relevant to academics and regulators in 

other countries. It is also important to policy setters because Australia and the U.S. have 

very similar board network characteristics even though Australia has virtually no 
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regulation limiting director interlocking and the U.S. limits interlocking through the 

Clayton Antitrust Act. 

Chapter 5 investigated the small-world properties of the ASX and the distribution of 

centrality across directors, companies, and sectors. In doing so it made several 

important contributions to the literature. First, it revealed that the ASX board network is 

distributed non-randomly and is much ‘clubbier’ than would be expected from a random 

network with similar numbers of actors and ties. It also revealed that the level of 

connectivity among Australian listed companies has been remarkably consistent over 

time. This is surprising for several reasons. During the 2000s, there was an upheaval in 

corporate governance following many well documented corporate scandals. Notable 

changes to the corporate governance landscape include the introduction of the ASX 

Corporate Governance Recommendations and Best Practice guidelines (ASX, 2003), 

debate over director independence requirements (AICD, 2005) and increasing director 

liability following scandals such as the Sons of Gwalia case and changes in legislation 

including CLERP 9. 

The small world properties of the ASX have even been robust to a virtually complete 

turnover in the identities of the most central firms. Acquisitions, a mining boom, strong 

bull market, and general demographic processes resulted in massive changes to the ASX 

in only 8 years.  In fact, just over one-third of the largest firms in 2000 were among the 

largest in 2007. Mills’ (1956) observation that members of the corporate elite ‘often 

seem to know one another . . . and share many organizations in common’ is as accurate 

today in Australia as it was in the U.S. more than fifty years ago, but the identities of 

those people who know each other change each year. 

Chapter 5 identified the most central companies and directors in the ASX board 

network. It is precisely these companies that most likely to demonstrate the positive or 

negative effects of extensive board networks, and thus it is hoped that the identification 

of these companies (and methods to identify them in the future) will assist others to 

further improve our understanding of the board interlocks. 
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7.1.2 How do Board Networks Affect Firm Actions and Outcomes? 

The initial analysis presented in Chapter 4 provided insight into the effects that board 

networks have on firm actions and outcomes, examining the effect that board networks 

have on financial performance and how board networks and corporate governance are 

related.  The tests presented in Chapter 4 utilise a large sample of ASX firms and fail to 

identify a clear relationship between board networks and accounting or market measures 

of financial performance. The relationship between corporate governance and board 

networks is complex. Consistent with the notion that interlocks can be used to entrench 

managers, companies with many direct ties are less likely to adopt a remuneration 

committee. However, companies with many indirect ties are more likely to adopt a 

remuneration committee. With the phenomenon of multiple directorships (and hence 

director interlocking ) coming under increasing scrutiny, these findings reveal that any 

simplistic regulation limiting director interlocks is likely to be ineffective. 

Chapter 6 investigated the effect that board networks can have on a specific strategic 

action, acquisitions. This chapter presents evidence that board networks can be used by 

bidders to mitigate information asymmetries surrounding mergers and acquisitions. The 

most important measure of board networks for this purpose is also a relatively simple 

one to measure, the distance between bidder and target. In summary, the closer the 

bidder and target are the greater the likelihood of target board support and deal 

completion, the lower the probability of facing competition from other bidders, the 

lower the deal premium, and the more likely the bid is cash financed. Bidder degree 

centrality is also shown to increase the probability that a deal is completed. This chapter 

adds to the sociological findings that power and network position are related. The 

greater the bidder’s centrality relative to the target’s the greater the chance that the bid 

gains target board support and is completed, none of the hypotheses regarding target 

centrality were supported.  

 

7.1.3 Which Theories Best Explain Director Interlocking in Australia? 

With almost no regulation limiting director interlocking, Australia is a good 

environment to examine the motivations for director interlocking.48

                                                 
48 Except for Section 61 of the Broadcasting Services Act (1992) which relates to cross-directorships in 
the media industry. 

 Chapters 4 and 5 

make a substantial contribution to the literature by providing insight into several of the 
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most prominent theories of director interlocking including resource dependence theory, 

finance control theory, cohesive elites theory, and homophily theory. The aggregate 

patterns of director interlocking presented in Chapter 4 support all of the theories, but 

the analysis presented in Chapter 5 reveals that the homophily and resource dependence 

theories are most applicable in the Australian context.  

Although banks are highly central, they do not appear to exert power over their 

interlock partners are predicted by finance control theory. The cohesive elites theory 

could not be supported because the individuals and companies that act as linchpins 

connected the largest companies change greatly over time. Resource dependence theory 

explains that director interlocks occur as a result of companies attempting to control 

resources they are dependent upon. This suggests that companies with extensive board 

networks should outperform others because they have many opportunities to access 

resources. Chapter 5 fails to reveal any direct relationship between board network and 

performance on aggregate, but Chapter 6 reveals how they can be beneficial to bidders 

during acquisitions. Homophily theory is built on the observation that most human 

communication occurs between people that are similar. The findings presented in 

Chapters 4 and 5 support the applicability of homophily theory to the ASX board 

networks. Specifically, most new directors are Anglo-Saxon males aged over fifty and 

interlocks are more likely to occur between companies that are similar in size, industry, 

or geographic location. 

 

7.1.4 How Useful are Social Network Analysis Measures in the Board Context? 

As the first the large scale study of board networks to utilise several social network 

measures this thesis provides future researchers with insight regarding the relative 

applicability of various social network measures to the corporate board context. Degree 

centrality was argued to be an overly simplistic measure of a company or director’s 

centrality, as it considers only direct ties, and it does not factor in the importance of the 

boards and directors one is connected with. For that reason it is not as useful as some 

other measures in terms of identifying powerful companies and cliques of companies. 

Despite its limitations, bidder degree centrality was found in Chapter 6 to be related to 

the likelihood of bid completion, the use of cash, and announcement returns. The 

relative centrality of bidder and target was also positively related to announcement 

returns. 
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Betweenness centrality overcomes one of the limitations of degree centrality by taking 

into account the indirect ties of a board or director. It is particularly useful for 

identifying ‘linchpins’ that hold cliques together. When applied to large board samples 

its usefulness diminishes as a small company who is connected to many small 

companies is considered as central as a large company connected to many large 

companies. While it is true that these companies are as central as each other in a strictly 

graph theoretic sense, if one were trying to identify a network’s most powerful nodes it 

would be preferable to be able to differentiate between these two companies. 

Empirically, betweenness centrality was marginally better at accurately identifying 

powerful companies and was not as related to M&A characteristics as degree centrality.  

Finally, closeness centrality did a remarkable job of yielding results that were consistent 

with anecdotal evidence regarding power and prestige, and it the most effective measure 

for identifying centres of power in a large board network. It also yielded interesting 

results in the M&A analysis. Bidder closeness centrality is negatively related to bid 

premiums and positively related to announcement returns. Also, the bidder’s closeness 

centrality relative to the target’s is positively related to announcement returns. In 

summary, for most purposes the simplest measure of centrality is at least as effective as 

any of the more complex measures. 

This thesis also revealed the importance of large samples for board research, 

particularly research related to organisational power or prestige. Results change 

dramatically if samples are limited to only the largest companies for at least two 

reasons. First, small companies are fundamentally different to large companies in many 

ways, including corporate governance and board structure. The results of network 

studies limited to large companies simply are not generalisable to this important 

segment of the economy. Second, a large body of research reveals the importance of 

indirect ties. This study revealed that many large companies are indirectly tied to one 

another via smaller companies. Thus, even if researchers are only interested in large 

companies, ignoring small companies in board network studies is likely to negatively 

affect the accuracy of their findings. Finally, regardless of researchers’ prior beliefs 

about the role of board networks, it is unambiguous that they are a social phenomenon. 

As such they are subject to a large degree of idiosyncratic variation. This study revealed 

how deeper investigation at a micro level can often cast doubt over causalities that 

appear well supported by macro level data. 
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7.3 Limitations and Suggestions for Future Research 
 
A key limitation of this research is that it is limited to the Australian corporate board 

network. Australia is, however, a unique environment with relatively scant regulation 

and litigation compared to the U.S. and U.K., and so is an interesting environment to 

study interlocks. It is also understudied; to the author’s knowledge the largest sample 

used in a previous published Australia consisted of the largest 250 companies in 1996 

(Kiel and Nicholson, 2003). A key limitation of the current study is that, for a study that 

sought to identify changes over time, data limitations restricted it to a rather short period 

of eight years. It will be interesting to see if the trends identified in this study continue 

over the coming decades. A final limitation of this chapter is its inability to conclusively 

prove that the companies the social networks identify as powerful are indeed powerful, 

since power itself is difficult to define. This concern is somewhat mitigated by the 

congruency of these results with anecdotal evidence regarding power on the ASX.  

Several avenues for future research already seem promising. This study showed that 

resource dependence theory explains the Australian evidence better than the other 

popular theories. Future research could identify situations where board networks are 

most likely to prove beneficial to firms. Some progress is made to this end in Chapter 6, 

but there are myriad other fruitful research questions. The evidence in this thesis reveals 

that women are under-represented in the ASX. It was also revealed that a large 

proportion of directors of major companies are already directors or executives of other 

major companies. Together, these results raise serious doubts about the diversity of 

Australian boards. Future research could examine whether this has implications for 

performance.
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Appendices 
 

Appendix 1: Small World Graph Simulation 

Erdős & Rényi (1959, 1960) are pioneers in the field of graph simulation and their work 

is introduced to give context to the discussion of this chapter’s methodology. In the 

Erdős & Rényi (1959, 1960) method of graph simulation, the number of nodes is fixed 

at N (with N being identical to the empirical network being simulated) and then 

randomly selecting, with fixed probability p, whether each of the graphs possible edges 

(it can be trivially shown that there are N(N-1)/2 possible edges). Each graph can have 

as many as N-1 edges but it is expected that only a fraction of these will  exist, so the 

graph has mean degree z=p(N-1), equal to the mean degree in the empirical network 

being simulated. Since each edge is being selected ranbdomly with fixed probability, 

the degree distribution is binomially distributed. 

11 (1 )k N k
k

Np p p
k

− −− = − 
 

 for { }0,1,..., 1k N∈ − and 0 otherwise 

Where pk is the probability of finding a node of degree k. In the limit, as the number of 

nodes increase with mean degree held constant, the degree of the nodes has a Poisson 

distribution. 

!

k z

k
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k

−

=  

This family of graphs has been used extensively as a benchmark to study social 

networks (e.g., Newman et al. (2003) and Davis et al. (2003)) 

The next major advance came when Newman, Strogatz and Watts (2001, 2002) 

developed a method to estimate the expected values of certain graph properties using 

generating functions. A key insight of Newman et al., 2001) is that they use two 

empirical degree distributions, namely the distribution of board size and the number of 

seats per director. They combine these distributions to predict degree sequences for the 

board and director projections. Conyon and Muldoon (2007) show that this family of 

graphs creates simulations that very closely represent the empirical data. 
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This research led to the more recent Chung and Lu (2005) approach to biapartite graph 

simulation, which modifies the Newman et al., (2002, 2003) methodology to create 

graphs that are better fit the empirical data on corporate networks where there are 

practical limitations to both board size and the number of boards a director can serve on. 

Using the Newman et al. (2002, 2003) methodology to represent large corporate 

networks will often result in some directors having multiple seats on the same board, a 

situation that is clearly impossible in reality. To illustrate the approach, imagine a 

director, A, with degree (dA in other words, they serve on dA boards) and that company 

1 has d1 directors. Director A therefore has probability pA,1 of serving on the board of 

company 1, where: 

 

                                                           
1

,1
A

A
d dp
ρ

=                                       (Equation 1) 

and  

 

                                       j kBoardsj Directorsk
d dρ = =∑ ∑                       (Equation 2)  

 

is the total number of boards on which they serve in the empirical network. 

Subsequently, it is expected that each director serves on the same number of boards and 

each board is the same size as in the empirical network. The director-board allocation 

process is outlined below for a small corporate network depicted in the figure below. 

In the upper panel of the hypothetical board network figure is a corporate board network 

with four boards, thirteen directors, and a total of sixteen edges (board seats). Consider 

director G. She serves on board 1 with probability 

 

,1 1/
2 5 10
16 16G Gp d d ρ
×

= = =  
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Hypothetical Board Network 

The top panel in this figure reveals a small hypothetical board network and the lower panel shows the 
stage in the construction of a Chung-Lu random graph where director G is allocated board seats. 
 

 
 

 

She serves on board 2 with probability pG,2 = 8/16, board 3 with pG,3 = 8/16 and board 4 

with pG,4 = 6/16  and hre expected degree is therefore  pG,1 + 0(1- pG,1) + pG,2+ 0(1- pG,2)  

+ pG,3+ 0(1- pG,3) + pG,4+ 0(1- p4,3) = 10/16 + 8/16 + 8/16 + 6/16 = 32/16 = 2, which is 

identical to her degree in the empirical distribution. Generally, if a director G serves on 

dG boards in the real corporate world then her expected degree  in a Chung-Lu random 

graph is: 

 

, , ,1 (1 ) G j
G j G j G j G

Boardsj Boardsj Boardsj

d d
p p p d

ρ
× + − = = =∑ ∑ ∑                    (Equation 3) 

 

This process applies for all directors, and a similar one works for any board so this 

process can be repeated to easily generate random graphs whose board and director 

degree distributions match the empirical distributions. 

 

Appendix 2: Conyon and Muldoon Small World Methodology 

 

   

         

 

    

1 2 3 4 

A B C D E F G H  I  J K L M 

   

         

 

    

1 2 3 4 

A B C D E F G H  I  J K L M 

dG = 2 

d1 = 5 d2 = 4 d3= 4 d4 = 3 
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The Conyon and Muldoon Small World methodology is an improvement over 

traditional methods used in small world research up until recently (including Kogut and 

Walker, 2001; Davis et al., 2003; and Schilling and Phelps, 2004). These studies 

compare empirical small-world measures to those expected from the Erdös-Rényi 

family of graphs. These are unstructured graphs that approach a Poisson distribution. 

Several empirical studies have shown that this distribution is a poor fit for many large 

graphs, including some international board networks because the degree distribution is 

not unstructured, there are limitations to both board sizes and the number of 

directorships held by a director. The Conyon and Muldoon methods uses a generating 

function to replicate the empirical degree characteristics of directors and boards and 

uses that to determine the mean degree, mean geodesic, and clustering coefficient 

expected of a random graph sharing the emprical degree distribution. In the remainder 

of this section I present their methdology in detail. The discussion below borrows 

heavily from their work.  

 

Creating the Probability Generating Function 

In a board network there are two projections, the director network and the board 

network. The board network is the network of boards with shared directors acting as 

links whereas the director network is the network of directors linked by shared boards. 

In this section I use the same terminology as Conyon and Muldoon (2006), with degree 

to mean the number of directors on the board in the board projection, and the number of 

boards sat on in the director projection. 

For each projection the degree distribution assigns a probability pk to each possible 

value of the degree (k), from the empirical data. As there can be no ‘partial’ or negative 

board seats, k takes the value of a positive integer. From these degree distributions it is 

possible to construct probability generating functions, G(x), which is a function of one 

variable defined by the infinite sum: 

 

                                                         ( ) 0
k

x kk
G p x∞

=
=∑                                (Equation 1) 
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A property of generating functions is that G(1) = 1. From these generating functions the 

mean degree is calculated as: 

                                          0
'(1)kk

z k kp G∞

=
=< >= =∑                            (Equation 2) 

 

The angle brackets indicate expectations. Another property of generating functions such 

as these is that higher moments and generating functions for sums of independent 

samples from distribution can be determined simply from G(x). Because each projection 

has an actor with the highest degree (the most number of directorships in the director 

projection, the largest board in the board projection), the generating functions created 

from the empirical degree distributions are finite polynomials. As an example, the 

generating function coming from the hypothetical degree distribution presented in the 

table below is: 

 
2 3 4 5 6( ) 0.8001 0.1224 0.0435 0.0202 0.0071 0.0067G x x x x x x x= + + + + +  

 

Degree Distribution of Director Network 
 

Directorships Total % of Total 
1 5306 80.09 
2 811 12.24 
3 288 4.35 
4 134 2.02 
5 47 0.71 
6 13 0.67 

 

 

As mentioned earlier, a graph of the ASX board network has two empirical degree 

distributions, so there are two generating functions. One, call if f0(x), generates the 

degree distribution for directors which is the number of boards that each director sits on. 

If the probability of a director serving on j boards is pj then f0(x) is: 

                                                   0 ( ) j
jj

f x p x=∑                                       (Equation 3) 
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The second distribution is the distribution of directorships per board. If g0(x) generates 

the degree distribution for boards, where the probability of observing a board made up 

of k directors is qk then g0(x) is: 

                                               0 ( ) k
kk

g x p x=∑                                        (Equation 

4) 

 

At this stage it is worth highlighting again the benefit of the generating function 

approach. With this approach you can use the empirical generating functions f0(x) and 

g0(x) to derive the generating functions for the theoretical degree distributions. These 

distributions describe the characteristics of degrees one would find in random corporate 

worlds; these in turn allow the calculation of the expected values of the real-world 

statistics. Without the generating functions, the most appropriate approach is the 

computer power intensive simulation approach.  

 

Applying Generating Functions to Board Networks 

If the board network in the year we are modeling consists of N directors sitting on M 

boards. The mean number of seats on a board is v and the mean number of directorships 

per director is μ. Then it follows logically that vM = number of board seats = μN 

Call the generating function for the theoretical degree distribution of the director 

network G0(x).  Newman et al. (2001) show that it is given by: 

 

                             
0

0 0 0
0

' ( ) 1( ) ( ) ( ' ( ))
' (1)o

g xG x f f g x
g v

= =                             (Equation 5) 

 

Remember, f0(x) and g0(x), the empirical generating functions, are finite polynomials, 

so G0(x) is too. We can use the coefficients of G0(x) to calculate theoretical expectations 

for the frequencies with which directors with certain numbers of directorships will 
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appear in the projection. Importantly, we can also predict the expected degree, z, of a 

director in the projection (that is, the expected total number of co-directors for a 

randomly selected director). It is calculated simply: 

                                                       0' (1)z G=                                              (Equation 6) 

  

And the expected mean path length (geodesic), L, is: 

 

                                        0

0 0

0 0

ln( )
' (1)1 '' (1) '' (1)ln(( ).( ))

' (1) ' (1)

N
GL f g

f g

= +                                    (Equation 7) 

 

Further, the expected clustering coefficient, C, can be calculated as: 

 

                                                     
0

0

''' (1).
'' (1)

gMC
N G

=                                        (Equation 

8) 

 

The corresponding expressions for the projection whose vertices are boards may be 

obtained similarly and are: 

 

                                                   
0

0 0
0

' ( )( ) ( )
' (1)

f xF x g
f

=                                  (Equation 9) 

 

                                                          0' (1)z F=                                       (Equation 10) 

 

                                          0

0 0

0 0

ln( )
' (1)1 '' (1) '' (1)ln(( ).( ))

' (1) ' (1)

N
FL g f

g f

= +                                (Equation 11) 

 

                                                      0

0

''' (1).
'' (1)

fNC
M F

=                                        (Equation 12) 
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Equations 5, 7, and 8 are used to calculate expected values for the director projections, 

and equations 9, 11, and 12 are used for the board projection. These values are then 

compared to the actual mean geodesic and clustering coefficient of the ASX board 

network. The network is considered small if it has a smaller L than calculated from 

equations 7 and 11, and a higher clustering coefficient than calculated from equations 8 

and 12. 
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Appendix 3: Most Powerful 2-Clique Graphs 

Most Powerful Clique in 2000 

 

 

Most Powerful Clique in 2001 
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Most Powerful Clique in 2002 

 
 

 

Most Powerful Clique in 2003 
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Most Powerful Clique in 2004 

 
 

 

Most Powerful Clique in 2005 
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Most Powerful Clique in 2006 

 
 

 

Most Powerful Clique in 2007 
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Appendix 4: Announcement Returns Robustness Checks 

Centrality and 7 Day Announcement Returns 

This table presents the results of five linear regressions estimated to determine the effect that 
centrality has on the 7 day cumulative abnormal return around merger and acquisition bid 
announcement dates. Regression 1 includes Distance as the key independent variable; it is the 
magnitude of the geodesic between bidder and target. Regressions 2 uses Tied, a dummy 
variable taking the value 1 if bidder and target share at least one director. Regressions 3-5 
include bidder degree centrality, bidder eigenvector, and bidder betweenness, respectively. In all 
cases the dependent variable is the 7 day announcement Cumulative Abnormal Return. 
Definitions of all the other test variables can be found in the main text or Appendix 1. Merger 
data are extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. P-values of each coefficient are reported in parentheses, they are calculated from t-
values that are based on standard errors that have been adjusted for heteroskedasticity (White, 
1980).  

 
(1) (2) (3) (4) (5) 

Distance -0.038 
    

 
 (0.541) 

    Tied 
 

 0.041 
   

  
 (0.526) 

   BiDegree  
 

 0.015 
  

   
 (0.801) 

  BidEig  
  

 0.056 
 

    
 (0.356) 

 BidBetw 
    

-0.005 

     
 (0.941) 

Cash  0.026  0.030  0.021  0.023  0.019 

 
 (0.676)  (0.642)  (0.732)  (0.706)  (0.754) 

Multiple -0.033 -0.042 -0.035 -0.036 -0.035 

 
 (0.593)  (0.491)  (0.557)  (0.549)  (0.560) 

SameInd -0.106 -0.107 -0.108 -0.102 -0.108 

 
 (0.085)  (0.077)  (0.075)  (0.095)  (0.076) 

RelSize -0.041 -0.052 -0.054 -0.057 -0.050 

 
 (0.509)  (0.405)  (0.394)  (0.362)  (0.427) 

Toehold -0.042 -0.036 -0.045 -0.043 -0.047 

 
 (0.491)  (0.560)  (0.452)  (0.477)  (0.434) 

Attitude -0.058 -0.052 -0.050 -0.049 -0.050 

 
 (0.338)  (0.389)  (0.402)  (0.409)  (0.403) 

Premium -0.105 -0.092 -0.088 -0.084 -0.090 

 
 (0.091)  (0.134)  (0.153)  (0.175)  (0.144) 

Intercept  0.060  0.078  0.075  0.078  0.074 

 
 (0.353)  (0.225)  (0.239)  (0.222)  (0.251) 

N    290    290     290     290     290 
F-Stat 1.286  1.231  1.187  1.289  1.179 
Adj-R2 0.008  0.007  0.005  0.008  0.005 
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Centrality and 7 Day Announcement Returns (Continued) 

This table presents the results of six linear regressions estimated to determine the effect that 
centrality has on the 7 day cumulative abnormal return around merger and acquisition bid 
announcement dates. Regressions 1 to 3 include target degree (TargDeg), eigenvector (TargEig) 
and betweenness (TargBetw) centrality as the key independent variables. Regressions 4-6 
include the relative degree, eigenvector, and betweenness, respectively of the bidder and target 
firm (RelDeg, RelEig, and RelBetw). In all cases the dependent variable is the 7 day 
announcement Cumulative Abnormal Return. Definitions of all the other test variables can be 
found in the main text or Appendix 1. Merger data are extracted from SDC Platinum and the 
primary data source of the centrality measures is Connect4. P-values of each coefficient are 
reported in parentheses, they are calculated from t-values that are based on standard errors that 
have been adjusted for heteroskedasticity (White, 1980).  

 
(1) (2) (3) (4) (5) (6) 

TargDeg  0.006 
   

 
 

 
 (0.951) 

   
 

 TargEig 
 

 0.024 
  

 
 

  
 (0.695) 

  
 

 TargBetwe  
 

 0.028 
 

 
 

   
 (0.650) 

 
 

 RelDeg  
  

 0.001  
 

    
 (0.986)  

 RelEig 
    

 0.045 
 

     
 (0.457) 

 RelBetwe 
    

 -0.041 

     
  (0.495) 

Cash  0.020  0.021  0.020  0.020  0.024  0.020 

 
 (0.748)  (0.737)  (0.748)  (0.751)  (0.6990  (0.749) 

Multiple -0.035 -0.035 -0.036 -0.035 -0.034 -0.036 

 
 (0.562)  (0.562)  (0.554)  (0.561)  (0.573)  (0.555) 

SameInd -0.108 -0.106 -0.107 -0.108 -0.110 -0.108 

 
 (0.078)  (0.081)  (0.077)  (0.077)  (0.070)  (0.076) 

RelSize -0.051 -0.052 -0.054 -0.051 -0.053 -0.052 

 
 (0.411)  (0.402)  (0.385)  (0.417)  (0.397)  (0.405) 

Toehold -0.047 -0.048 -0.050 -0.047 -0.045 -0.050 

 
 (0.435)  (0.427)  (0.408)  (0.437)  (0.459)  (0.410) 

Attitude -0.050 -0.050 -0.050 -0.050 -0.049 -0.050 

 
 (0.406)  (0.406)  (0.403)  (0.405)  (0.416)  (0.401) 

Premium -0.091 -0.092 -0.091 -0.090 -0.089 -0.089 

 
 (0.143)  (0.135)  (0.140)  (0.144)  (0.148)  (0.146) 

Intercept  0.075  0.076  0.079  0.074  0.076  0.075 

 
 (0.241)  (0.233)  (0.219)  (0.244)  (0.232)  (0.238) 

N     290     290     290     290     290     290 
F-Stat  1.180  1.199  1.205  1.179  1.250  1.239 
Adj-R2  0.005  0.006  0.006  0.005  0.007  0.007 
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Centrality and 5 Day Announcement Returns (0/1 Model) 

This table presents the results of five linear regressions estimated to determine the effect that 
centrality has on the 5 day cumulative abnormal return around merger and acquisition bid 
announcement dates. Regression 1 includes Distance as the key independent variable; it is the 
magnitude of the geodesic between bidder and target. Regressions 2 uses Tied, a dummy 
variable taking the value 1 if bidder and target share at least one director. Regressions 3-5 
include bidder degree centrality, bidder eigenvector, and bidder betweenness, respectively. In all 
cases the dependent variable is the 5 day announcement Cumulative Abnormal Return. 
Definitions of all the other test variables can be found in the main text or Appendix 1. Merger 
data are extracted from SDC Platinum and the primary data source of the centrality measures is 
Connect4. P-values of each coefficient are reported in parentheses, they are calculated from t-
values that are based on standard errors that have been adjusted for heteroskedasticity (White, 
1980). 

 
(1) (2) (3) (4) (5) 

Distance -0.016 
    

 
 (0.600) 

    Tied 
 

 0.002 
   

  
 (0.776) 

   BiDegree  
 

 0.062 
  

   
 (0.166) 

  BidEig  
  

 0.061 
 

    
 (0.171) 

 BidBet 
    

 0.045 

     
 (0.291) 

Cash  0.025  0.024  0.017  0.019  0.020 

 
 (0.501)  (0.514)  (0.587)  (0.560)  (0.555) 

Multiple -0.011 -0.014 -0.014 -0.015 -0.014 

 
 (0.663)  (0.632)  (0.624)  (0.620)  (0.629) 

SameInd -0.129 -0.126 -0.127 -0.119 -0.123 

 
 (0.011)  (0.012)  (0.009)  (0.029)  (0.018) 

RelSize  0.000 -0.007 -0.018 -0.014 -0.015 

 
 (0.756)  (0.717)  (0.584)  (0.637)  (0.612) 

Toehold -0.051 -0.047 -0.041 -0.041 -0.042 

 
 (0.236)  (0.279)  (0.322)  (0.309)  (0.307) 

Attitude -0.006 -0.010 -0.008 -0.010 -0.011 

 
 (0.723)  (0.682)  (0.701)  (0.676)  (0.655) 

Premium -0.151 -0.145 -0.139 -0.142 -0.145 

 
 (0.004)  (0.005)  (0.007)  (0.008)  (0.005) 

Intercept  0.035  0.028  0.032  0.032  0.034 

 
 (0.486()  (0.429)  (0.394)  (0.387)  (0.369) 

N     290     290     290     290     290 
F-Stat  2.424  2.351  2.619  2.642  2.601 
Adj-R2  0.060  0.055  0.060  0.059  0.058 
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Centrality and 5 Day Announcement Returns (0/1 Model Continued) 

This table presents the results of six linear regressions estimated to determine the effect that 
centrality has on the 5 day cumulative abnormal return around merger and acquisition bid 
announcement dates. Regressions 1 to 3 include target degree (TargDeg), eigenvector (TargEig) 
and betweenness (TargBet) centrality as the key independent variables. Regressions 4-6 include 
the relative degree, eigenvector, and betweenness, respectively of the bidder and target firm 
(RelDeg, RelEig, and RelBetw). In all cases the dependent variable is the 5 day announcement 
Cumulative Abnormal Return. Definitions of all the other test variables can be found in the 
main text or Appendix 1. Merger data are extracted from SDC Platinum and the primary data 
source of the centrality measures is Connect4. Adj-R2 is Nagelkerke R2, a pseudo R2 measure. 
P-values of each coefficient are reported in parentheses, they are calculated from t-values that 
are based on standard errors that have been adjusted for heteroskedasticity (White, 1980).  

 
(1) (2) (3) (4) (5) (6) 

TargDeg  0.021 
   

 
 

 
 (0.660) 

   
 

 TargEig 
 

 0.074 
  

 
 

  
 (0.193) 

  
 

 TargBet  
 

 0.010 
 

 
 

   
 (0.813) 

 
 

 RelDeg  
  

 0.039  
 

    
 (0.488)  

 RelEig 
    

 0.031 
 

     
 (0.566) 

 RelBetw 
    

 -0.110 

     
 (0.047) 

Cash  0.028  0.031  0.028  0.025  0.025  0.028 

 
 (0.613)  (0.579)  (0.615)  (0.653)  (0.651)  (0.613) 

Multiple -0.017 -0.016 -0.016 -0.017 -0.016 -0.017 

 
 (0.742)  (0.744)  (0.751)  (0.738)  (0.756)  (0.732) 

SameInd -0.157 -0.156 -0.151 -0.147 -0.152 -0.150 

 
 (0.012)  (0.009)  (0.011)  (0.013)  (0.012)  (0.009) 

RelSize -0.009 -0.005 -0.007 -0.014 -0.010 -0.011 

 
 (0.861)  (0.903)  (0.877)  (0.795)  (0.844)  (0.834) 

Toehold -0.054 -0.051 -0.053 -0.051 -0.053 -0.063 

 
 (0.327)  (0.352)  (0.350)  (0.355)  (0.338)  (0.262) 

Attitude -0.011 -0.011 -0.012 -0.012 -0.012 -0.011 

 
 (0.823)  (0.825)  (0.818)  (0.814)  (0.807)  (0.829) 

Premium -0.172 -0.166 -0.174 -0.175 -0.174 -0.173 

 
 (0.005)  (0.005)  (0.004)  (0.007)  (0.005)  (0.006) 

Intercept  0.033  0.030  0.034  0.037  0.036  0.037 

 
 (0.534)  (0.565)  (0.536)  (0.486)  (0.496)  (0.483) 

N     290     290     290     290     290     290 
F-Stat  2.511  2.625  2.511  2.771  2.542  2.917 
Adj-R2  0.066  0.072  0.066  0.068  0.067  0.074 
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