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Introduction

Similar to a number of fields, concern with women’s roles in the corporate boardroom has increased substantially in the recent past. In particular, research organizations (Catalyst, 1998, 1999; Spencer Stuart, 1998, 1999a, 2000, 2001) have emphasized annual surveys to examine female participation and recruitment in the United States and Canada. The results reveal an increasing involvement of females sitting on corporate boards. However, their presence still remains minimal when compared to their male counterparts.

While our understanding of female participation in the Canadian corporate boardroom has increased, the authors of this paper argue that additional consideration of these women is necessary. For example, women composed a hefty 50% of business and financial professionals in 2001. Nevertheless, only 35% of managers, 23% of senior managers (Statistics Canada, 2001b, pg. 8), and a nominal 7.1% (this study) of directors were women. Further research is necessary to understand this conflicting connection between corporate governance rank and female participation.

One avenue to explore this relationship is via interlocking directorates. This occurs when a director of one company sits on the board of directors of another company. Termed an interlocking directorate, this method is a way of determining the upper echelon of Canadian women directors.  These women must not only meet the demands of being a director of a single company, but are also sought after by additional ones. An examination of interlocking directorates in Canada necessitates a detailed study of whether women based interlocks are different from previous studies on female participation in corporate governance and if so how. The purpose of this paper is to provide a comparative look at the interlocking directorates by gender with a spatial perspective.

Women Directors Studies

Since female interlocking directorates can only occur if women are selected for board membership, it is instructive to summarize why they may succeed or fail to be chosen. Hughes (2000) and Marzolini (2002, pg 19) among others provide a comprehensive review of female directorship literature that need not be repeated here. Their studies succinctly list facilitating and inhibiting factors for female corporate board membership. These include:

Facilitating factors

· 
There is a growing pool of qualified women who possess the necessary experience and expertise (Burke and Kurucz, 1998; Business Week, 2001).
· 
The emergence of more objective and professional corporate board practices generated by calls for better corporate governance (Spencer Stuart, 2001; Brown and Brown, 1998, Leighton and Thain, 1997, Millstein et al., 1998). More objective criteria would favor the inclusion of women.
· 
Increased pressure for greater board diversity, by consumers and interest groups.
· 
A smaller pool of qualified men as candidates as corporations undertake more rigorous evaluation methods and expect more from board members.
Inhibiting factors

· 
Some recruiters and corporations believe there is still a shortage of qualified women. This may be due to women who are not interested because of work or family commitments, or are unwilling to serve as a token appointment (Quacquarelli, 2002; Banks and North, 1996, National Post, 2000)
· 
Embedded gender biases in the traditional profile and competencies required for a director.
· 
There is lack of mentoring and sponsorship for female candidates.
· 
Men are uncomfortable in dealing with women at such a professional level. This leads to a lack of acceptance into personal networks.
· 
Lack of previous women directors that have opened the way.
Many firms still rely on interpersonal networks and contacts for recruiting, and are unwilling to appoint what they perceive to be untested women (Leighton, 1999; Catalyst, 1995). This is mirrored in a lack of commitment by corporations to recruitment.


Facilitating and inhibiting factors can be anticipated to vary by both geographic location and industrial class. Consequently, it has been verified that female participation rates vary industrially (Chemical and Engineering News, 2001), internationally (CWDI, 2003), and regionally (CWDI, 2002; Wiles, 2003; BDN, 2002). Such variations imply that both industry and geographic location may play a role in the participation by women in corporate interlocks.
Models of Interlock Formation

As the business environment has changed over the last 100 years, so too have different paradigms as chief explanations of interlock formation. In general, the rationale has moved from interlocks as a controlling mechanism to interlocks as a transfer mechanism. Disagreement exists, however, over the nature and importance of those functions. The models used by researchers can be roughly divided into five categories: (l) management control, (2) class hegemony, (3) resource dependency, (4) bank or financial control and (5) knowledge networks.

Management control theory (Mace, 1971), the dominant paradigm until the 1970’s, argues that interlocking directorates are relatively unimportant to the corporation. It is assumed that managers appoint directors who offer few disruptions to the power structure of the company. Management control theorists look to the Enron and Bre-X scandals as examples, where directors did not practice due diligence. 

Since chief executive officers (CEOs) most often nominate the directors, and are seen as the preferred candidates (Daily and Dalton, 1999), women could expect broader admittance to the boardroom only when senior women executives became more common. This is a corollary of the ‘old boys’ network barrier, which women have yet to overcome on a large scale.

This view implies a random and chaotic network structure and argues the network of interlocking directorates occurs by chance. But Mintz and Schwartz (1985) contend that a highly integrated system of interlocking directorates contradicts the fundamental reasoning behind the management control. Furthermore, this theory is undermined by the number of studies that have found significant relationships between the interlock structure and firm financial characteristics and performance (Green, 1983; Pfeffer, 1972; Burt, Christman, and Kilburn, 1980; Allen, 1974, 1978).

Class hegemony theory (Sonquist and Koenig, 1976) contends that interlocks emphasize upper-class participation in business. The model argues that an upper class elite exists that has cohesiveness, self-consciousness, and a consensus on social issues. The unity of this class is promoted through common life experiences, of which membership to a corporate board is an example. Since the size of this elite class is small, a number of members must fill multiple positions, hence the interlocking directorate (Domhoff, 1967; Sonquist and Koenig, 1976; Stanworth and Giddens, 1975; Blumberg, 1975; Useem, 1980).

Similar to the management control theory, interlocks are viewed as an end in themselves (a controlling mechanism) rather than a means to an end. If elite individuals are always appointed to the board of directors, they will continually control corporate power. A dearth of female directors would be expected under such a model because women have traditionally found it difficult to gain acceptance into these inner circles. Historically, such elites tend to be conservative in outlook.  Women would be seen as homemakers rather than executives. Such a belief would be difficult to overcome.

Today, research generally acknowledges that resource dependency (Pfeffer and Salancik, 1978) is the best explanation for interlocking directorates. This paradigm contends that interlocks are established to reduce uncertainty. Through an interlock, a firm creates a relationship to ensure access to a resource not produced internally. Hence, interlocks are considered a transfer mechanism.

It could be argued that the fourth paradigm, financial control theory, although earlier in time, (Mintz and Schwartz, 1985), is simply a branch of the resource dependency model. Resource dependency fails to highlight the fact that financial institutions play a central role in the interlocking network. Resource dependency asserts that interlocks reduce uncertainty while financial control theorists argue that access to liquid currency raises the greatest concern. In a rapidly changing financial environment, a firm’s capital needs cannot always be met by recourse to bond or stock markets. Firms thus need ready access to the financial resources of banks, insurance companies, and other financial corporations. Access to these resources does not come without a cost. The bank can use a firm’s financial needs to forge a long-term borrowing and financial services arrangement and may come to influence or even control corporations through that dependency. The interlocking directorates derive from the practice of the bank requiring that one of its representatives serve on the dependent firm’s board of directors. Results (Kotz, 1979; Mariolis, 1975, 1976; Dooley, 1969; Mintz and Schwartz, 1981 ; Levine, 1972, 1976) suggest that financial institutions play a pivotal role in the interlock network.

While these paradigms warrant recognition, the latest branch of research (Useem, 1984; Lorsch and MacIver, 1989; Haunschild and Beckman, 1998; Carpenter and Westphal, 2001) argues that interlocks are an avenue for leaders to exchange knowledge and strategy between firms. This concept is a second derivative of resource dependency theory (Pfeffer and Salancik, 1978); viewing interlocks as a mechanism for reducing uncertainty by increasing the knowledge of top management decision-makers. Applied to the context of interlocking directorates, resource dependency views board directors as “important boundary spanners that link with the environment and extract resources for successful operations, and predicts that in an uncertain environment, firms will use interlocking directorates to achieve better coordination with other organizations and reduce uncertainty” (Au, Peng, and Wang, 2000, p. 31). The notion that board members and interlocking directorates provide useful information has been empirically verified by a number of researchers (Pennings 1980; Provan, 1980; Lorsch and MacIver, 1989; Boyd 1990; Useem, 1984).

Johnson, Daily, and Ellstrand (1996, pg. 425) summarize a number of studies which prove knowledge of corporate strategy transferred via interlocking directorates can lead to a firm making better business decisions than they would have otherwise. Davis (1991), for example, found that poison pill anti-takeover provisions diffused through the interlocking directorate. Mizruchi (1989) demonstrated that proximity in the interlocking directorate accounted for similarities in political contributions by major corporations to political action committees. The diffusion of more fundamental managerial innovations and norms, such as adoption of multidivisional corporate structures (Palmer, Jennings, and Zhou, 1993) or general acquisition strategies (Haunschild, 1993), also provides evidence that directors not only advise, but may also initiate important strategic changes in corporate strategy. 

Although resource dependency is now the dominant paradigm it is not without its flaws. O'Hagan and Green (2002a) argue that a shortcoming of Pfeffer and Salancik’s resource dependency model is the heavy emphasis placed on the individual firm. Not only can knowledge be acquired from other firms, but by interacting with a variety of organizations over space, a firm exists in much broader environment. 

All of the proposed explanations of interlocking have merit.  It seems unnecessary to choose any one explanation as the sole one.  In fact, it is quite likely that all of the explanations are true for specific firms and circumstances.  It is more fruitful to adopt a more eclectic view.  Surely the main point is that interlocking directorates are not  random undirected phenomena, but rather they serve a variety of needs of firms and their corporate boards.  To fully understand the patterns of interlocking directorates, industry-to-industry and city-to-city knowledge linkages should be examined.

Geographical Research on Interlocking Directorates 

The paradigms presented in the previous section attempt to determine why interlocks occur. But geographers argue this answers only one component of interlocking research. By examining the problem spatially, geographers offer a different direction by attempting to determine where and why they occur. Green (1981, 1983) and Green and Semple (1981) were the first to examine the geography of interlocking directorates. They hypothesized that the US manufacturing belt was dominated by intraregional interlocking. This was advantageous when firms of the manufacturing belt were on the cutting edge of technological development. But over time other regions in the United States became increasingly important. By not interlocking with firms in these regions, the manufacturing belt was denied critical information.        

Rice and Semple (1993) examined interlocks spatially in support of a different purpose. Using interlocks to examine the distribution of corporate control in Canada, they found an increasing concentration of power in Toronto. On the other hand, Montreal decreased to become a regional center in Eastern Canada, and Calgary emerged to become a regional center in Western Canada. Furthermore, it was found that regional centers were important in certain industries.         

Some sociologists appreciate the spatial implications of interlocking directorates. Kono et al. (1998) suggest that determining why interlocks occur is more powerful when differentiating between local and non-local links. For example, when local and non-local interlocks were aggregated into the same sample, the independent variable “presence of exclusive upper-class social clubs in a corporation's headquarters city” did not influence corporate interlocking. However, an interesting result occurred when the sample was separated into local and non-local links. It was found that when corporations were headquartered in cities with exclusive upper class social clubs, they were more likely to maintain local interlocks. On the other hand, corporations not headquartered in cities with exclusive upper class social clubs were less likely to maintain local interlocks. Using a geographic approach, the authors were able to prove that these finding supported the class hegemony model.

In the most recent geographical studies, O'Hagan and Green (2002a; 2002b) explored the gap between previous resource dependency-knowledge transfer research and geographical findings. Three notable findings are worth mentioning here. First, a spatial component was added to the resource dependency paradigm. Second, components of a city that initiate and attract interlocking, and thus knowledge transfer, were identified. It was found that geography was more important in the American network than in the Canadian network. Third, it was found that the American knowledge network is increasingly dispersing while the Canadian network is converging into a few cities.


The purpose of this paper is to build upon past research by extending analyses to question the gender of interlocking directorates.  Specifically, this paper addresses whether gender differences exist. It is hypothesized that industry class and geographical location of a firm creates these gender differences. Such characteristics may also explain age differences in interlock selection.

Data

The electronic version of the Financial Post’s Directory of Directors, 2000 provides the data used in this paper. It is arguably the most comprehensive source on corporate directors for Canada. The Directory provides coverage for over 1800 Canadian firms and over 5,400 directors. Information is provided on names of the firms’ corporate boards on which the directors serve, the directors’ name, gender, date of birth, and job titles. The firms are classified into one of 31 industry classes and their headquarters locations are provided. Using this information as a base, analysis of gender related differences among Canadian corporate directors can be pursued. 

Plan of Analysis

The data available from the Financial Post dictates an analysis that is organized along the three classificatory variables provided. These occur at two levels, the firm and the individual director. Analysis proceeds for both of these levels. For the firms, the industrial class and headquarters location is provided. For the individual director gender and age is available. The gender variable is addressed concurrently within the industry and geographic analyses. Age is analyzed in a small final section.

Basic Information
The most prominent Canadian firms in terms of number of firms with which interlocks have been forged is displayed in Table 1. All five of the largest banks are found within the top six firms, headed by Canadian Imperial Bank of Commerce. BCE Inc. (Bell Canada Enterprises), the communications giant, is the only nonbank in the top five. In fact, financial services is the only industrial class with substantial representation with eleven of the top 25 firms. Such a distribution is consistent with previous studies emphasizing the importance of financial institutions in interlock behavior. Admittedly, Canada with its highly concentrated banking sector is an extreme case. 

Toronto is the most common headquarters city with sixteen of the top 25 firms as major interlockers. Montreal follows with six of the 25 and Calgary has four of the 25. If the list is expanded to include more firms the general pattern of dominance by Toronto, Montreal and Calgary is sustained for the top 45 firms. The next center to enter is Halifax, home of Aliant Incorporated, a telephone utility, which enters at number 46. In spite of its large population, Vancouver only enters at number 81.
 As the reader will discover later, this is consistent with these cities overall importance in the interlock networks.

The overall distribution of the number of interlocks held by an individual director is summarized in Table 2. Over 80% of directors serve on only one board and thus do not interlock. About nine percent serve on two boards thereby generating a single interlock. Very few directors (2.5%) serve on more than four boards. When taking gender into account, females are somewhat less likely to serve in an interlocking capacity. This true for all categories, except for four through six interlocks, where females have a slightly higher percentage.  The likely explanation for this higher percentage is the relative scarcity of experienced women directors.  They are highly sought after and with a small pool they will tend to serve on more boards on average (National Post, 2000). 

Industry Analysis
It is also possible to examine interlocking behavior by industry class. Each firm in the interlocks data is divided into one of 31 industry classes defined by the Financial Post. Table 3 shows the number of firms in each class for the corporate core of Canada. As noted later, different industries exhibit differing propensities to interlock, creating effects on the spatial structure of the national network.


Toronto is the most important city for half of the companies in the sample and is overwhelmingly dominant in Financial Services, Consumer Products and Computer Services. Montreal is dominant in seven classes, with Crown Corporations and Entertainment being the largest. As expected, Calgary dominates Oil and Gas and Pipelines. The Gold and Silver, Metals and Minerals classes are most often found in Vancouver.


Table 4 shows the number of firms within each class in the firm sample as well as the average number of interlocks per firm in each industry. The telephone utility class has the highest average number of interlocks with 7.21 per firm. This is the product of having only 14 firms in that industry. One of the 14, BCE has connections with 50 other firms, and 2 of BCE’s major subsidiaries together have 57 connections (see Table 1). Firms such as BCE are the exception however, not the rule.


The industrial class with the second highest average number of interlocks is media. This class has 10 of its 38 firms with more than 20 interlock connections to other firms. The largest is Rogers Communications Inc. with 39 linkages followed by Hollinger Inc with 35 and Southam Inc with 34. The linkages exist between a wider variety of other industrial classes. Rogers for example is connected to firms in 13 other industries. Hollinger shows a similar pattern with 17 and Southam has 15. None of these firms is directly linked to each other.

The third highest average number of interlocks is for the pipelines category with six per firm. This is a situation similar to that of the telephone utility class. Three firms, with above average number of interlocks greatly influence the average. These firms; TransCanada PipeLines Limited with 29 linkages, Trans Mountain Pipe Line Company Ltd with 25 linkages and Westcoast Energy Inc with 21 linkages. None of these firms is directly linked to each other.


The financial services sector has 4.5 interlocks per firm. Financial control theory and information transfer theory would suggest an important role for this sector. Canadian Imperial Bank of Commerce, a member of this sector, has the largest number of interlock connections with other firms at 68. Bank of Nova Scotia and Toronto Dominion Bank are second and third. In fact, as revealed in Table 1, nine of the top 20 firms with other firm connections are in this sector. This provides support for both theories.


At the other end of the spectrum professional services exhibit only .15 connections and advertising only .50 compared to the overall mean of 2.98. In the advertising class only 2 of the 10 firms in the sample exhibited any interlocks at all. The same is true for professional services with only 2 of the 39 firms in the sample having interlock connections. This unimportance may exist because firms in these industries tend to have small boards compared to other firms in the sample (based on revenues or assets). It is widely known in interlock research that the number of interlocks generally declines with firm size (Burt et al, 1980). The reasons for this are many but include; less visibility so they are less prestigious; they have smaller capital needs so they have less need for financial connections; their smaller board sizes means fewer candidates; and smaller firms possess less knowledge when compared to their large counterparts (Haunschild and Beckman, 1998).


When comparing the average interlock rates by gender the patterns are very similar, although the female rate is less than a tenth of the male rate. In total, there are only 355 female interlocks compared to 5062 male ones. The similarity of the pattern of the rates is borne out by a simple correlation coefficient of 0.81 between male and female averages.


It is also possible to determine the propensity of interlocking by industry class. This propensity is defined as the number of reported interlocks in an industry class divided by the total number of directors in that industry. This can be interpreted as the likelihood of an interlock occurring. Table 5 reveals that Holding Companies are the most likely to generate an interlock with the average board having .64 interlocks. This number needs to be interpreted with caution since many of the interlocks are with firms controlled by the holding company and do not represent real arms lengths connections. The average board sizes are consistent with the reported averages of 13.7 directors per board for Canadian firms with revenues above $5 billion and 11.2 for firms with revenues $1-$5 billion (Spencer Stuart, 2001, pg 15).


The media industry class appears again, with a propensity of 0.46. The financial sector with a value of 0.34 is barely above the overall mean likelihood of 0.31. The financial sectors importance in the interlock network of Canada is a function of both the importance of the top banks (see Table 1), their large board size (Spencer Spencer, 2001, pg 16), as well as the number of firms in the sample (see Tables 3 and 4).


An examination of the differences by gender in propensity to interlock shows general agreement in pattern. The simple correlation coefficient between the male and female propensity rates is r=0.68, lower than that for gender averages (Table 5). To objectively determine where the greatest difference occurs between the male and female patterns, a simple regression was calculated. The female rate was used as the dependent variable and the male rate was the independent. The regression should not be viewed as testing a causal relationship, but merely a convenient way to generate standardized residuals for comparison purposes. A positive standardized residual indicates an industry where the female propensity is under-predicted, while a negative standardized residual indicates an industry where the equation over-predicted the female propensity. 


The greatest difference between the two sets of propensities as measured by standardized residuals for a simple regression between the two sets of propensities is for Crown Corporations with a value of 2.15, followed by the Media sector with a value of 1.98. This not unexpected since governmentally controlled bodies are often progressive in their personnel policies. 


By contrast the mining sectors (the gold and silver sector [-1.47] as well as the metals and minerals sector [-1.54]), consumer and industrial products [-1.60] have a much lower than expected propensity for women interlocking directorates. This certainly coincides with the popular conception of the mining sectors being male dominated


The predictive ability of the gender and industries of interlocks variables is tested via a multiple regression model.  The approach is suggested by an appeal to regression based spatial interaction models where the logarithm of levels of interaction between places is influenced by the size or mass of those places. Here the places are represented by the industries, and the mass or size terms are represented by the number of firms in each of the industry classes. The concept behind the regression is the same as in a spatial interaction model.  Larger numbers in an industry class (or a place as in the traditional spatial interaction model) should generate more interlocks ceteris paribus. Table 6 provides the estimated equation as well as all the standardized residuals with values at or above 2.0 and below -2.0.In table 6, Industry 1 and Industry 2 are nondirectional. In other words, the Conglomerate to Media linkages is the same as Media to Conglomerate linkages. Each industry to industry linkage is counted only once. The regression has gender included as well to determine if it is a significant factor in the number of cross industry interlock linkages.


The results are reasonably strong with a multiple correlation coefficient of r=.70 (r2=0.49). The number of firms in the industry at each end of the linkage as well as gender are statistically significant at p=.001. An examination of the residuals from the regression equation reveals that of the twenty-four largest residuals (Table 6), five are between firms within the same industry class (bolded Table 6). In all of these cases, the equation greatly under-predicts (cases with positive residuals) the number of linkages. For the Media, Gas/Electrical, Gold and Silver, Metals and Minerals, and Telephone Utilities sectors there is a need for interconnections far beyond what the number of firms in each class would indicate. That is to say, the number of interlocks reported is substantially larger than one would expect given the number of firms in each industrial class. Several of the under predicted linkages mirror resource complementarities. Gas/Electric Utilities with Pipelines, Media with Paper and Forest Products and Gold and Silver with Metals and Minerals are examples. 


For some of the other large residuals cases such as the Advertising and Professional Services sectors (seven of the cases), the inhabitant firms tend to be small and relatively unattractive as candidates for linkage and would tend to generate few interlocks. The model thus over-estimates the number of interlocks. The residuals with Holding Companies can be understood as an administrative convenience for the firms and simply mirror ownership patterns.

The gender variable is an important variable in the regression equation, explaining about seventeen percent of the variance. Only three of the large residuals are associated with female director interlocks. In two of the three cases the residuals are positive indicating under-prediction, both being associated with holding companies and can be discounted. The third link between the Financial Service and Health Services classes is held by a faculty member in international business at the University of Toronto. She maintains a high corporate profile and substantial experience and was no doubt sought out because of it.

Network Analysis of Industrial Network
Network analysis also provides insights into the industrial interlock structure. Table 7 provides a summary of two network measures of the importance of each industrial class to overall interlock interconnection network between the sample Canadian firms. It provides the measures by the gender of the directors. The first measure, degree, is a measure of the number of Canadian firms that have a direct connection to at least one of the firms within a given industrial class (Freeman, 1979). In this case, the Financial Services sector is the most connected to itself and other industry classes. It accounts for about 21% of all of the connections for males and 22% for females. This is not surprising and is expected if one adheres to the financial control model or a resource dependency approach. It is also a reflection of the greater than average number of firms in the sample within this class. For both men and women the Oil and Gas class is second with about 7% of the total connections. At the other extreme the Professional services and Advertising classes have the least with only 0.1% of the connections for males, with no connections at all for females.

The core-periphery network identification model developed by Borgatti, and Everett  (2002) and available in UCINET (Borgatti, Everett and Freeman, 2002) is applied to the industry interlock data. The interlock matrix is symmetrisized to allow use of the model. The procedure begins by determing the ‘coreness’ of each actor (city or industry in the case of this analysis). ‘Coreness’ can be interpreted as the Euclidean distance from the centroid of a point cloud that represents the actors.  This cloud can be created using either multidimensional scaling or factor analysis applied to the interlock matrix (Borgatti and Everett, 1999).

The procedure iteratively finds a partition of the nodes of a network so that the correlation between the original data and the core-periphery structure being tested is at a maximum.  This is done by initially by assuming all actors are in the periphery and then take the actor with largest coreness value and placing it in the core.  Next the actor with the next highest coreness value that is in the periphery is added to the core.  This is done until all actors are in the core.  Each of these steps creates a possible core-periphery structure that can be compared to the original data. Thus a series of possible core-periphery partitions of the nodes are tested until the one that best describes the data is found. The procedure finds the set of coreness values of the nodes that maximize the correlation between the input data values and a core-periphery structure.  High correlation values would indicate that a core-periphery structure is an appropriate parsimonious description of the network.

The measure coreness examines the structure of the network more deeply. It provides a measure of how central or core the industry is to the interlock network. The coreness values are very similar between men and women. The simple correlation coefficient between the gender based coreness values is r=0.95. The coreness measure for both sexes indicates that Financial Services is the overwhelming core of the gender specific interlock networks with values of .755 for men and .854 for women. The Canadian interlock network is dominated by this industry class. Finance has a larger coreness value indicating it is of greater importance in the female network than the male one. The reported correlation values for both sexes indicate that a core-periphery structure adequately describes the interlocking directorate network as defined by industry class.


Finally, the age of the directors forming the interlocks can be examined. Table 8 shows the mean age of interlocking directors by industry class. A word of caution is needed because the number of interlocking directors who reported their ages is only about 38% for men and 21% for women. The reported means are therefore based on small sample sizes, particularly for women. In most cases women are younger on average than their male counterparts.In an interlocking directorate a director is associated with two firms. In this study, each director was assigned to the firm where he or she held an executive post other than director to prevent double counting. A director who only serves as an outside director on boards is not included in the sample. Essentially, the sample is made up of what are typically called inside directors, hence the sample size is smaller. A one way analysis of variance indicates statistically significant differences between some industry classes. The youngest directors are found in the Entertainment class with a mean age of about 50 and statistically different from 19 of the other 30 classes. The oldest directors are found in the Pharmaceutical and Biotechnology class (different from 7 other classes) and the Construction and Engineering class (different form 17 other classes), with ages averaging about 63.5 years.

The overall mean of men’s ages versus the overall mean women’s ages is quite noticeable. Women’s five year younger age at about 54 years is statically significantly different from the men’s average of 59 years. Presumably this is a result of the more recent entry of women into the boardroom and pressure on firms to nominate more female directors. Comparisons between industries aren’t possible because of such small sample sizes. Some of the directors variation in age may be attributed to the age of industries, such as dot coms (Spencer Stuart, 1999b). Table 9 provides results of the two way analysis of variance that explains about eight percent. The industry variable accounts for about four percent of the variance and gender about one percent. The interaction term of industry with gender is also significant with three percent of the variance. So although industry class and gender have a statistically significant impact on the observed mean age, there are other unknown factors that represent the primary explanatory factors.

 The gender difference is dramatically illustrated in the age/sex pyramid in Figure 1. The female side is roughly normally distributed with a mean age 5 years less than the male side. Such a result is probably the result of more active recruiting by corporations to find women directors. The ages of male interlocking directors are more skewed toward the older age classes. This may be the result of longer service as directors, with women only more recently being recruited.

The Cities’ Network

Before investigating the gender disparities, some basic descriptive tables are provided to create a context for future discussion. Table 10 shows the geographic distribution of the headquarters of the 1815 firms with interlocking directorates. As study after study of the economic geography of Canada reveals, the firms are concentrated in four urban area; Toronto with 667 firms, Montreal with 274 firms, Calgary with 236 firms and finally Vancouver with 202 . It is interesting to note that although Vancouver is larger in population than Calgary it has fewer firms. After Vancouver the number of firms headquartered in urban areas falls off dramatically with Winnipeg only having one-fifth the number of Vancouver. Such a distribution of course implies that the nexus of any urban network described by interlocking directorates will be dominated by the top four cities. An analysis of variance of the mean number of interlocks generated by firms headquartered in the top four centers shows a statistically significant result. However, the explanatory power of the ANOVA was barely over one percent with r2=.014. Therefore these centers can be treated as equivalent in regards to interlock production.


Figure 2 provides a graphical representation of the inter and intra-city corporate interlock network for Canada in 2000. It is immediately apparent that the female network is much sparser than the male network.  This is not surprising since the number of interlocks in much smaller (Table 2). This is true both for the size of the linkages as well as the number of cities represented.


A second striking feature is the linear nature of the networks along the Canadian-US border. This is consistent with the pattern of population and general economic activity in Canada. Toronto’s dominance is illustrated by the heavy connections between it and the other major urban centers of Canada. Also apparent is the lack of participation by many of the intermediate size centers.  This is a function of the relatively few firms headquartered in them and the smaller size of those firms that exist there.  The Toronto region is the exception to this with minor centers such as Niagara Falls and Guelph playing a role. Other exceptions are cities associated with single large firms whose locations are an historical legacy.


The impact of the geographic distribution of the headquarters of the firms shown in Figure 2 can be addressed through an extension of the regression model outlined in the discussion on industry class. The number of firms headquartered in each city of the interlock connection can be used as additional mass variables. The observed dominance of Toronto in Tables 3 and 10 is incorporated via a binary dummy variable, where it equals one if Toronto occurs as at least one of the cities in the connection. In a sense, this variable measures the influence of the main member of the economic core of Canada.


The peculiar spatial structure of Canada with major cities widely separated suggests a traditional distance decay effect is unlikely. Such is the case as shown in Table 10. The large distances separating the major cities creates two competing geographies for directors; the local regional or urban area links, and the other more distant urban and regional non-local. A standard distance decay effect would not be observable at the national level, but might exist at the more regional level. This local effect is tested with the use of two dummy variables. 


The first possibility is to account for intra-city linkages by assigning a value of one when they occur and a zero otherwise. This variable emphasizes the importance of the local availability of directors but does not take the Toronto dominated corporate spatial structure of Canada into account. The second is recognize Toronto as the economic core of Canada and try to capture this effect in the model. Both can be used at the same time since the level of collinearity is low with a simple r=-.17, between the variables. The increased likelihood of interlocks within the same industry class is tested by the inclusion of a binary dummy variable with a value of one denoting the interlocks occurring within the same industry class.


Table 11 presents the results of the regression model and Table 12 the major residuals (those with standardized values over ± 3.0) The order of entry of the variables in the stepwise multiple regression shows that the intracity dummy variable is the most important with almost 8%, followed by the industry class explaining about 5% of the variance (when the two industry variables are added together). The gender variable adds about 3% in explanation. The regression equation indicates that knowledge of the number of firms in each urban area explains about 5% of the variance in the data when the explanatory power of the two independent variables CITYCNT1 and CITYCNT2 are combined. The TORONTO variable that measures the importance of Toronto as the economic core of Canada provides about a one percent increase in explanation. In total the equation accounts for about 28% of the variance, a good result given no firm based financial data measuring firm size was utilized. This means that substantial variation in interlock creation in left unexplained.


To further analyze the interlock patterns an analysis of the major residuals proves informative. Table 12 provides a listing of all standardized residuals in excess of 3.0. There were no large negative residuals. For the city variables it is apparent that the inclusion of the city dummy variables, the number of firms in each city and gender still leaves some large residuals. Three patterns are readily apparent. The first is the importance of Toronto as a member of the linkages. Of the 29 residuals, 16 are associated with Toronto. The Financial Services industrial class is often associated with these residuals. Toronto’s importance to the Canadian interlock network, particularly in finance, can not be over stated. The second is the number of intra-city linkages, with eighteen of the linkages being of this type (bolded in the table). For these, the same industry class is found in seven of the residuals (bolded and italicized). For the most commonly occurring industry classes (Financial Services, Media, Metals and Minerals, and Gold and Silver) have larger than average number of interlocks per industry (see Table 4). The only exception is Oil and Gas which is always associated with Calgary (see Table 3), so geographic concentration plays a role. Third, the regression equation only produces large residuals for male directors. Thus, all of the independent variables are statistically significant except for DIST (the spherical distance between the headquarters cities of the firms connected by the interlocking directorate). As previously suggested this is not unexpected because of the spatial arrangement of major cities in Canada. 


As an aside, the reader might find the Guelph to Guelph linkage curious. The linkages reported are those of Co-Operators General Insurance Company and its associated companies that have virtually identical board membership. Therefore this linkage can be considered anomalous.


As in the case of the industry class analysis, the city based interlock network can be analyzed by network analysis for the relative importance of each urban center to the total network. Table 13 provides the degree of each center by gender. The network analysis reveals that for both men and women based director networks, the core of the urban interlocking directorate network is Toronto and Montreal. Calgary, although not a core member, ranks third in coreness and degree. One might also make a case for the inclusion of Vancouver as well based on the degree measure but not the coreness value. These coreness measures include linkages within the same city. 


Toronto has the largest coreness values of 0.840 for men and 0.791 for women. Toronto has about 42% of its interlocks within its metropolitan area for women compared to Montreal’s 35%.  For men Toronto has a rate of 48% for intracity linkages while Montreal has 40%. Montreal is a core city with a value of 0.393 for men directors and 0.522 for women directors respectively. This indicates that both Toronto and Montreal are less insular in the selection of women directors, probably from necessity. 


The importance of the Toronto intracity linkages stems from two factors. The first is the dominance of Toronto as a corporate center. Many corporate boards can easily find enough candidates for interlocks, particularly if they were looking for male directors. The second is one of geographic scale.  The physical area and population of the region encompassed by the Toronto (5900 sq km, population 4,682,00) is larger than that of Montreal (4047 sq km, population 3,426,000) or Calgary (5083 sq km, population 951,000) (Statistics Canada, 2001a). 


Toronto’s importance therefore lies in no small measure to linkages contained within its own metropolitan area. Of course, financial services with its concentration in Toronto and its importance in the industry based interlock network contributes heavily to Toronto’s preeminence.


In terms of differences between the men’s and women’s interlock networks there is little between both the degree measures and the coreness measures (correlation coefficients of 0.98 for degree and 0.95 for coreness). What is apparent from the table is that the female interlock network contains fewer urban centers. This particularly true for smaller urban centers, with the female network having thirteen fewer urban centers represented in the entire sample (not shown in table). Presumably this is a scale effect. The smaller number of female directors make coverage of minor urban centers less likely. Even for the male network these centers are lightly represented. 


For age differences between the four largest Canadian urban centers, Toronto, Montreal, Calgary and Vancouver, an analysis of variance revealed no significant difference. This was true for both men and women.

Conclusions
The preceding analyses have demonstrated that gender, industry and geography all matter in the selection of interlocking directorates by Canadian firms.  It is clear that women are under-represented as directors by any measure.  This under-representation varies by the industries of firms even when other factors such as geography are accounted for.


The interlock structures of Canada are clearly of a core-periphery type but when looking at industry and at the locations of firms.  The network analysis of centrality and coreness show that Toronto is the dominant urban center with a large intra-metropolitan bias for director selection.  This is supported by the core nature of the Financial Services industry which is predominately located in Toronto.


The multiple regression models show that there a substantial amount of the variation in corporate interlocks in Canada can be explained by knowing the industries and locations of the firms and gender of the directors.  However there is still considerable variation left to be explained.  Such a result indicates that the networks for women and men are somewhat different but the explanatory variables are the same for both.


There are several avenues for future research.  One is to more precisely pinpoint the locations of directors.  This would involve collecting data on home addresses to at least within postal codes.  The geography of local markets for interlock selection would rely on such data.  Another avenue might be to collect financial data on the firms to test previous conclusions about the interlock selection and firm size.  For example, there may be a relationship between gender for interlock selection and firm size.  Differences may exist for public versus privately held firms as well.  Of course a reexamination of the data for forthcoming years would prove to be fruitful.
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Figure 2: Canadian Interlocking Directorate City Based Network



Table 1: Top 25 Canadian Interlocking Firms by Number of Firms Linked
 
	Firm
	Number of Companies Accessed
	Industry
	Headquarters City

	Canadian Imperial Bank of Commerce
	68
	Financial Services
	Toronto

	The Bank of Nova Scotia
	57
	Financial Services
	Toronto

	The Toronto-Dominion Bank
	52
	Financial Services
	Toronto

	BCE Inc.
	50
	Telephone Utilities
	Montréal

	Royal Bank of Canada
	49
	Financial Services
	Toronto

	Bank of Montreal
	48
	Financial Services
	Toronto

	Imperial Tobacco Canada Limited
	48
	Consumer Products
	Montréal

	Noranda Inc.
	47
	Metals & Minerals
	Toronto

	Canadian Airlines Corporation
	45
	Transportation & Environmental Services
	Calgary

	EdperBrascan Corporation
	43
	Conglomerate
	Toronto

	Inco Limited
	41
	Metals & Minerals
	Toronto

	National Bank of Canada
	41
	Financial Services
	Montréal

	The Canada Trust Company
	41
	Financial Services
	Toronto

	Moore Corporation Limited
	40
	Business Services
	Toronto

	Canadian National Railway Company
	40
	Transportation & Environmental Services
	Montréal

	Canadian Pacific Limited
	39
	Conglomerate
	Calgary

	Rogers Communications Inc.
	39
	Media
	Toronto

	SNC-Lavalin Group Inc.
	38
	Construction & Engineering
	Montréal

	Petro-Canada
	37
	Oil & Gas
	Calgary

	The Manufacturers Life Insurance Company
	37
	Financial Services
	Toronto

	Ontario Power Generation Inc.
	36
	Gas/Electrical Utility
	Toronto

	Hollinger Inc.
	35
	Media
	Toronto

	Nortel Networks Corporation
	35
	Technology
	Toronto

	Alliance Atlantis Communications Inc.
	35
	Entertainment
	Toronto

	TransAlta Corporation
	33
	Gas/Electrical Utility
	Calgary


Table 2: Number of Boards Served on by Canadian Directors, 2000
	Number of interlocks by an individual director
	Gender
	

	
	female
	%
	male
	%
	Total
	%

	1
	566
	82.3
	7,181
	80.4
	7,800
	80.7

	2
	64
	9.3
	1,003
	11.2
	1,068
	11.0

	3
	25
	3.6
	352
	3.9
	378
	3.9

	4
	16
	2.3
	178
	2.0
	194
	2.0

	5
	11
	1.6
	84
	0.9
	95
	1.0

	6
	5
	0.7
	55
	0.6
	60
	0.6

	7
	1
	0.1
	33
	0.4
	34
	0.4

	8
	0
	0.0
	17
	0.2
	17
	0.2

	9
	0
	0.0
	8
	0.1
	8
	0.1

	10
	0
	0.0
	11
	0.1
	11
	0.1

	11
	0
	0.0
	4
	0.0
	4
	0.0

	12
	0
	0.0
	2
	0.0
	2
	0.0

	Missing
	
	
	
	
	55
	

	Total
	688
	100.0
	8,928
	100.0
	9,671
	

	
	100.0%
	
	100.0%
	
	100.0%
	


Table 3: Firms Headquarters by Industry for Selected Large Metropolitan Areas
	Industry
	Toronto
	Montreal
	Calgary
	Vancouver
	

	
	No. of Firms
	%
	No. Of Firms
	%
	No. Of firms
	%
	No. Of Firms
	%
	Total

	Advertising
	7
	53.8
	3
	23.1
	1
	7.7
	2
	15.4
	13

	Agricultural Products & Services
	2
	33.3
	1
	16.7
	
	0.0
	3
	50.0
	6

	Business Services
	16
	59.3
	9
	33.3
	
	0.0
	2
	7.4
	27

	Computer Services
	18
	81.8
	2
	9.1
	
	0.0
	2
	9.1
	22

	Conglomerate
	9
	47.4
	6
	31.6
	3
	15.8
	1
	5.3
	19

	Construction & Engineering
	15
	53.6
	7
	25.0
	4
	14.3
	2
	7.1
	28

	Consumer & Industrial Products
	15
	37.5
	21
	52.5
	3
	7.5
	1
	2.5
	40

	Consumer Products
	62
	83.8
	2
	2.7
	5
	6.8
	5
	6.8
	74

	Crown Corporation
	4
	36.4
	7
	63.6
	
	0.0
	
	0.0
	11

	Entertainment
	11
	21.6
	35
	68.6
	
	0.0
	5
	9.8
	51

	Financial Services
	167
	87.0
	3
	1.6
	6
	3.1
	16
	8.3
	192

	Gas/Electrical Utility
	7
	31.8
	6
	27.3
	7
	31.8
	2
	9.1
	22

	Gold & Silver
	22
	39.3
	1
	1.8
	1
	1.8
	32
	57.1
	56

	Health Services
	8
	44.4
	9
	50.0
	1
	5.6
	
	0.0
	18

	Holding Company
	21
	70.0
	3
	10.0
	2
	6.7
	4
	13.3
	30

	Hospitality
	14
	28.6
	30
	61.2
	1
	2.0
	4
	8.2
	49

	Industrial Products
	47
	59.5
	14
	17.7
	12
	15.2
	6
	7.6
	79

	Media
	15
	33.3
	27
	60.0
	1
	2.2
	2
	4.4
	45

	Merchandising
	27
	58.7
	4
	8.7
	6
	13.0
	9
	19.6
	46

	Metals & Minerals
	32
	41.0
	7
	9.0
	4
	5.1
	35
	44.9
	78

	Miscellaneous Services
	13
	50.0
	3
	11.5
	5
	19.2
	5
	19.2
	26

	Oil & Gas
	5
	3.0
	17
	10.2
	139
	83.2
	6
	3.6
	167

	Paper & Forest Products
	7
	20.0
	14
	40.0
	
	0.0
	14
	40.0
	35

	Pharmaceutical & Biotechnology
	17
	65.4
	1
	3.8
	1
	3.8
	7
	26.9
	26

	Pipelines
	
	0.0
	
	0.0
	6
	66.7
	3
	33.3
	9

	Professional Services
	24
	68.6
	5
	14.3
	2
	5.7
	4
	11.4
	35

	Real Estate
	26
	48.1
	3
	5.6
	12
	22.2
	13
	24.1
	54

	Technology
	38
	60.3
	14
	22.2
	3
	4.8
	8
	12.7
	63

	Telephone Services
	5
	41.7
	3
	25.0
	
	0.0
	4
	33.3
	12

	Telephone Utilities
	0
	0.0
	3
	60.0
	
	0.0
	2
	40.0
	5

	Transportation & Environmental Services
	11
	32.4
	13
	38.2
	8
	23.5
	2
	5.9
	34

	Total
	665
	48.5
	273
	19.9
	233
	19.9
	201
	17.0
	1372


Table 4: Average Number of Interlocking Directorates by Industry Class, 2000
	Industry
	Number of Firms
	Average Number of Interlocks
	Average Number of Male Interlocks
	Average Number of Female Interlocks

	Advertising
	10
	0.50
	0.50
	0.00

	Agricultural Products & Services
	25
	2.24
	2.24
	0.00

	Business Services
	22
	1.91
	1.77
	0.14

	Computer Services
	34
	1.24
	1.21
	0.03

	Conglomerate
	19
	4.53
	4.21
	0.32

	Construction & Engineering
	36
	2.00
	1.92
	0.08

	Consumer & Industrial Products
	31
	2.10
	2.06
	0.03

	Consumer Products
	141
	1.93
	1.84
	0.09

	Crown Corporation
	13
	1.62
	1.31
	0.31

	Entertainment
	25
	3.32
	3.16
	0.16

	Financial Services
	289
	4.50
	4.07
	0.44

	Gas/Electrical Utility
	35
	5.20
	4.69
	0.51

	Gold & Silver
	76
	3.07
	3.00
	0.07

	Health Services
	15
	2.13
	1.80
	0.33

	Holding Company
	49
	4.78
	4.39
	0.39

	Hospitality
	25
	2.08
	2.00
	0.08

	Industrial Products
	151
	2.26
	2.16
	0.10

	Media
	38
	6.21
	5.50
	0.71

	Merchandising
	83
	2.45
	2.28
	0.17

	Metals & Minerals
	100
	3.34
	3.22
	0.12

	Miscellaneous Services
	37
	1.81
	1.68
	0.14

	Oil & Gas
	160
	2.54
	2.41
	0.13

	Paper & Forest Products
	56
	3.13
	2.93
	0.20

	Pharmaceutical & Biotechnology
	45
	1.96
	1.87
	0.09

	Pipelines
	10
	6.00
	5.50
	0.50

	Professional Services
	39
	0.15
	0.15
	0.00

	Real Estate
	65
	2.75
	2.69
	0.06

	Technology
	91
	2.35
	2.23
	0.12

	Telephone Services
	16
	4.00
	3.81
	0.19

	Telephone Utilities
	14
	7.21
	6.71
	0.50

	Transportation & Environmental Services
	55
	2.78
	2.65
	0.13

	Missing
	10
	
	
	

	Total
	1815
	2.98
	2.79
	0.20


Table 5: Propensity to Interlock by Industry and Gender, 2000
	Industry
	avg board size
	propensity to interlock
	female propensity
	male propensity
	standardized residuals

	Advertising
	7.80
	0.06
	0.00
	0.06
	-0.10

	Agricultural Products & Services
	11.08
	0.20
	0.00
	0.20
	-1.10

	Business Services
	7.73
	0.25
	0.02
	0.23
	0.52

	Computer Services
	7.91
	0.16
	0.00
	0.15
	-0.74

	Conglomerate
	9.42
	0.48
	0.03
	0.45
	-0.14

	Construction & Engineering
	7.11
	0.28
	0.01
	0.27
	-0.68

	Consumer & Industrial Products
	7.77
	0.27
	0.00
	0.27
	-1.60

	Consumer Products
	8.28
	0.23
	0.01
	0.22
	-0.33

	Crown Corporation
	9.92
	0.16
	0.03
	0.13
	2.15

	Entertainment
	10.12
	0.33
	0.02
	0.31
	-0.05

	Financial Services
	13.26
	0.34
	0.03
	0.31
	0.86

	Gas/Electrical Utility
	12.14
	0.43
	0.04
	0.39
	1.21

	Gold & Silver
	7.96
	0.39
	0.01
	0.38
	-1.47

	Health Services
	10.27
	0.21
	0.03
	0.18
	1.79

	Holding Company
	7.43
	0.64
	0.05
	0.59
	0.70

	Hospitality
	8.84
	0.24
	0.01
	0.23
	-0.40

	Industrial Products
	7.85
	0.29
	0.01
	0.28
	-0.75

	Media
	13.39
	0.46
	0.05
	0.41
	1.98

	Merchandising
	9.77
	0.25
	0.02
	0.23
	0.52

	Metals & Minerals
	8.29
	0.40
	0.01
	0.39
	-1.54

	Miscellaneous Services
	8.03
	0.23
	0.02
	0.21
	0.66

	Oil & Gas
	8.07
	0.31
	0.02
	0.30
	0.02

	Paper & Forest Products
	10.48
	0.30
	0.02
	0.28
	0.16

	Pharmaceutical & Biotechnology
	8.24
	0.24
	0.01
	0.23
	-0.40

	Pipelines
	13.20
	0.45
	0.04
	0.42
	0.99

	Professional Services
	10.49
	0.01
	0.00
	0.01
	0.26

	Real Estate
	8.29
	0.33
	0.01
	0.32
	-1.04

	Technology
	9.41
	0.25
	0.01
	0.24
	-0.47

	Telephone Services
	11.94
	0.34
	0.02
	0.32
	-0.12

	Telephone Utilities
	12.07
	0.60
	0.04
	0.56
	-0.01

	Transportation & Environmental Services
	8.96
	0.31
	0.01
	0.30
	-0.90

	Total
	9.53
	0.31
	0.02
	0.29
	


propensity is the number of reported interlocks in an industry/total number of directors in an industry
r=.81 between male and female industry averages
simple regression equation is: female propensity = -.004 + 0.078*male propensity

Table 6: Cross Industry Interlock Regression Residuals with the Log(Number of Links) Dependent
	Industry 1
	Industry 2
	Gender
	Number of links
	Antilog of Predicted Links
	Standardized residuals

	Advertising
	Financial Services
	male
	1
	18.94
	-3.11

	Gas/Electrical Utility
	Gas/Electrical Utility
	male
	59
	4.18
	2.80

	Media
	Media
	male
	60
	4.38
	2.77

	Financial Services
	Professional Services
	male
	3
	39.98
	-2.74

	Oil & Gas
	Professional Services
	male
	1
	12.88
	-2.71

	Holding Company
	Media
	male
	59
	4.83
	2.65

	Gold & Silver
	Metals & Minerals
	male
	108
	9.33
	2.59

	Gas/Electrical Utility
	Holding Company
	male
	53
	4.60
	2.59

	Consumer Products
	Professional Services
	male
	1
	10.90
	-2.53

	Telephone Utilities
	Telephone Utilities
	male
	31
	3.01
	2.47

	Metals & Minerals
	Metals & Minerals
	male
	116
	11.52
	2.45

	Consumer Products
	Crown Corporation
	male
	1
	9.13
	-2.34

	Gold & Silver
	Gold & Silver
	male
	69
	7.93
	2.29

	Crown Corporation
	Oil & Gas
	male
	1
	8.08
	-2.21

	Holding Company
	Media
	female
	8
	0.99
	2.21

	Metals & Minerals
	Professional Services
	male
	1
	7.60
	-2.15

	Media
	Paper & Forest Products
	male
	37
	4.95
	2.13

	Gas/Electrical Utility
	Holding Company
	female
	7
	0.94
	2.12

	Advertising
	Industrial Products
	male
	1
	7.40
	-2.12

	Gas/Electrical Utility
	Pipelines
	male
	26
	3.53
	2.12

	Conglomerate
	Media
	male
	26
	3.71
	2.06

	Financial Services
	Health Services
	female
	1
	6.97
	-2.06

	Advertising
	Consumer Products
	male
	1
	6.91
	-2.05

	Gas/Electrical Utility
	Paper & Forest Products
	male
	32
	4.82
	2.00


Equation is log(Links)=Constant + β1G + β2I1 + β3I2 + ε

Links - number of Interlocks between Industry 1and Industry 2




I1 - Numbers of firms in Industry 1 

I2 - Numbers of Firms in Industry 2

G - gender 

ε - error term

log(links) = -.303 + 0.688G + 0.004 I1 + 0.003I2

n= 546 , r=.700, r2=.490 all terms significant at p=.001

Table 7:  Connectiveness and Coreness for Canadian Industry 2000

	
Industry
	Male
	Female

	
	Degree
	Share
	Coreness
	Degree
	Share
	Coreness

	Financial Services
	 2549
	   0.209
	.755
	140
	.217
	.854

	Oil & Gas
	  863
	   0.071
	.255
	44
	.068
	.182

	Industrial Products
	  818
	   0.067
	.242
	33
	.051
	.139

	Metals & Minerals
	  783
	   0.064
	.232
	25
	.039
	.104

	Consumer Products
	  625
	   0.051
	.185
	22
	.034
	.085

	Media
	  608
	   0.050
	.180
	67
	.104
	.270

	Technology
	  536
	   0.044
	.159
	26
	.040
	.108

	Holding  Company
	  517
	   0.042
	.153
	39
	.060
	.162

	Gas/Electrical Utilities
	  500
	   0.041
	.148
	41
	.063
	.170

	Real Estate
	  459
	   0.038
	.136
	11
	.017
	.042

	Merchandising
	  439
	  0.036
	.130
	38
	.059
	.151

	Paper & Forest Products
	  438
	  0.036
	.130
	30
	.046
	.116

	Transportation & Environmental Services
	  400
	  0.033
	.118
	18
	.028
	.070

	Gold & Silver
	  394
	  0.032
	.117
	9
	.014
	.039

	Conglomerate
	  315
	  0.026
	.093
	13
	.020
	.050

	Telephone Utilities
	  266
	  0.022
	.079
	18
	.028
	.073

	Telephone Services
	  210
	  0.017
	.062
	11
	.017
	.042

	Entertainment
	  182
	  0.015
	.054
	11
	.017
	.042

	Construction & Engineering
	  165
	  0.014
	.049
	2
	.003
	.035

	Pharmaceutical & Biotechnology
	  155
	  0.013
	.046
	0
	.0
	.008

	Miscellaneous Services
	  149
	  0.012
	.044
	7
	.011
	.027

	Pipelines
	  141
	  0.012
	.042
	10
	.015
	.039

	Consumer & Industrial Products 
	  137
	  0.011
	.041
	2
	.003
	.008

	Business Services
	  116
	  0.010
	.034
	4
	.006
	.015

	Hospitality
	  114
	  0.009
	.034
	4
	.006
	.015

	Computer Services
	  112
	  0.009
	.033
	5
	.008
	.019

	Agricultural Products & Services
	   72
	  0.006
	.021
	none
	
	none

	Health Services
	   72
	  0.006
	.021
	6
	.009
	.027

	Crown Corporation
	   30
	  0.002
	.009
	3
	.005
	.015

	Professional Services
	   12
	  0.001
	.004
	none
	
	none

	Advertising
	    9
	  0.001
	.003
	none
	
	none


female (core=periphery correlation=0.955)

male (core-periphery correlation=0.911)

core industry is bolded

Table 8: Directors’ Mean Ages by Industry and Gender
	Industry
	Mean Age
	No. of Significantly Different Pairs
	No. of Males
	No. of Females
	Mean Age Males
	Mean Age Female

	Advertising
	51.0
	0
	1
	
	51.0
	

	Agricultural Products & Services
	57.0
	2
	11
	
	57.0
	

	Business Services
	54.3
	8
	22
	
	54.3
	

	Computer Services
	59.9
	8
	16
	
	59.9
	

	Conglomerate
	52.1
	15
	103
	4
	60.1
	44.0

	Construction & Engineering
	63.5
	17
	26
	
	63.5
	

	Consumer & Industrial Products
	58.3
	6
	25
	
	58.3
	

	Consumer Products
	56.1
	5
	120
	4
	60.6
	51.5

	Crown Corporation
	59.7
	2
	7
	
	59.7
	

	Entertainment
	49.8
	19
	30
	5
	52.5
	47.0

	Financial Services
	60.7
	11
	609
	25
	58.2
	63.3

	Gas/Electrical Utility
	53.2
	15
	119
	5
	60.9
	45.6

	Gold & Silver
	57.9
	10
	78
	
	57.9
	

	Health Services
	61.1
	8
	14
	3
	62.9
	59.3

	Holding Company
	51.5
	17
	164
	10
	59.6
	43.4

	Hospitality
	62.1
	13
	29
	
	62.1
	

	Industrial Products
	59.1
	8
	159
	
	59.1
	

	Media
	53.6
	15
	177
	10
	58.2
	49.0

	Merchandising
	57.5
	3
	98
	4
	58.0
	57.0

	Metals & Minerals
	52.7
	11
	208
	3
	58.4
	47.0

	Miscellaneous Services
	59.7
	8
	19
	6
	55.6
	63.8

	Oil & Gas
	57.5
	11
	169
	
	57.5
	

	Paper & Forest Products
	54.8
	2
	79
	2
	63.5
	46.0

	Pharmaceutical & Biotechnology
	63.5
	7
	36
	1
	61.0
	66.0

	Pipelines
	61.3
	9
	24
	
	61.3
	

	Professional Services
	56.0
	0
	5
	
	56.0
	

	Real Estate
	61.0
	9
	62
	
	61.0
	

	Technology
	53.5
	14
	69
	7
	56.3
	50.7

	Telephone Services
	58.3
	8
	55
	
	58.3
	

	Telephone Utilities
	58.0
	8
	58
	
	58.0
	

	Transportation & Environmental
	59.8
	1
	78
	1
	62.7
	57.0

	overall mean
	58.8
	
	2670
	90
	59.0
	53.9


Table 9:  Tests of Gender and Industry Class on Age of Directors 2000
	Dependent Variable: AGE 
	
	
	
	
	

	Source
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Model
	16,981.5
	45
	377.4
	5.0
	0.00

	Intercept
	499,493.0
	1
	499,493.0
	6,6661.1
	0.00

	Gender
	1,860.5
	1
	1,860.5
	24.8
	0.00

	Industry
	7,738.2
	30
	257.9
	3.4
	0.00

	Gender and Industry
	6,219.2
	14
	444.2
	5.9
	0.00

	Error
	203,513.7
	2,714
	75.0
	
	

	Total
	9,763,500.0
	2,760
	
	
	

	Corrected Total
	220,495.2
	2,759
	
	
	

	 r2 = .077 
	
	
	
	
	


Table 10: Top Canadian Cities for Firm Headquarters, 2000
	Census Metropolitan Area
	Number of Firms Headquartered 2000

	Toronto
	665

	Montreal
	273

	Calgary
	233

	Vancouver
	201

	Winnipeg
	40

	Ottawa
	35

	Edmonton
	31

	Quebec
	30

	Kitchener
	19

	Regina
	14

	Guelph
	12

	Halifax
	12

	Saskatoon
	12


	St_Johns
	11

	22 other CMAs
	63

	United States
	39

	nonCMA
	95

	Foreign
	32

	Total
	1815


Table 11: Multiple Regression Model of Canadian Interlocks, 2000
Model:    Log(count)= constant + β1INTCTY + β2INDCNT1 + β3SEX + β4INDCNT2 + β5CTYCNT1 + β6CTYCNT2 + β7TORONTO + β8INTIND

Variables in order of entry in stepwise regression

Count - Number of interlocks by industries, cities and gender

INTCTY - binary variable 1=links within same city, 0 if linkage between different cities

INDCNT1 - number of firms within industry of first industry of linkage pair

SEX - binary variable 0=male 1= female

INDCNT2 - number of firms within industry of second industry of linkage pair

CTYCNT1 - number of firms within first city of linkage pair

CTYCNT2 - number of firms within second city of linkage pair

TORONTO - binary variable, 0 if Toronto not one of the cities in the linkage pair, 1 if Toronto is one of the cities in the linkage pair

INTIND - binary variable 1=links within same industry class, 0 between different industries

DIST - distance between cities in the linkage pair, not statistically significant

r=.526 r2=.276

n= 2192

	
	
β
	Standardized  β
	
	Model Step
	r
	
r2

	(Constant)
	-0.493
	
	
	1
	0.281
	0.079

	INTCTY
	0.337
	0.194
	
	2
	0.364
	0.133

	INDCNT1
	0.002
	0.279
	
	3
	0.405
	0.164

	SEX
	-0.534
	-0.208
	
	4
	0.442
	0.195

	INDCNT2
	0.002
	0.176
	
	5
	0.476
	0.226

	CTYCNT1
	0.001
	0.343
	
	6
	0.499
	0.249

	CTYCNT2
	0.001
	0.304
	
	7
	0.513
	0.263

	TORONTO
	-0.396
	-0.243
	
	8
	0.526
	0.276

	INTIND
	0.311
	0.119
	
	
	
	

	all βs significant at p=.01



	
	
	
	


Table 12: Major Residuals of the City, Industry Class and Gender Regression Model
	Gender
	Links
	Standardized Residual
	Antilog of count Predicted
	City 1
	City 2
	Industry 1
	Industry 2

	m
	33
	3.74
	2.47
	Calgary
	Calgary
	Gas/Electrical Utility
	Gas/Electrical Utility

	m
	160
	5.20
	4.36
	Calgary
	Calgary
	Oil & Gas
	Oil & Gas

	m
	103
	4.53
	4.47
	Guelph
	Guelph
	Financial Services
	Financial Services

	m
	9
	3.08
	1.06
	Halifax
	Halifax
	Gas/Electrical Utility
	Holding Company

	m
	21
	3.38
	2.02
	Montreal
	Montreal
	Media
	Holding Company

	m
	19
	3.22
	2.04
	Montreal
	Montreal
	Media
	Paper & Forest Products

	m
	26
	3.94
	1.69
	Montreal
	Winnipeg
	Financial Services
	Conglomerate

	m
	18
	3.21
	1.94
	Montreal
	Winnipeg
	Financial Services
	Media

	m
	21
	3.08
	2.49
	Toronto
	Calgary
	Financial Services
	Gas/Electrical Utility

	m
	52
	4.01
	3.23
	Toronto
	Calgary
	Financial Services
	Oil & Gas

	m
	25
	3.44
	2.31
	Toronto
	Calgary
	Industrial Products
	Oil & Gas

	m
	36
	4.14
	2.04
	Toronto
	Calgary
	Metals & Minerals
	Oil & Gas

	m
	40
	3.20
	4.36
	Toronto
	Kingston
	Financial Services
	Financial Services

	m
	51
	3.09
	5.98
	Toronto
	Montreal
	Financial Services
	Financial Services

	m
	12
	3.04
	1.46
	Toronto
	Montreal
	Media
	Paper & Forest Products

	m
	21
	3.46
	1.91
	Toronto
	Montreal
	Media
	Media

	m
	19
	3.36
	1.85
	Toronto
	Sault Ste. Marie
	Financial Services
	Transportation & Environmental

	m
	52
	3.09
	6.12
	Toronto
	Toronto
	Financial Services
	Consumer Products

	m
	65
	3.61
	5.33
	Toronto
	Toronto
	Financial Services
	Holding Company

	m
	15
	3.26
	5.93
	Toronto
	Toronto
	Financial Services
	Metals & Minerals

	m
	53
	3.27
	5.51
	Toronto
	Toronto
	Financial Services
	Real Estate

	m
	331
	4.79
	12.00
	Toronto
	Toronto
	Financial Services
	Financial Services

	m
	27
	3.22
	2.89
	Toronto
	Toronto
	Media
	Holding Company

	m
	15
	3.26
	1.56
	Toronto
	Vancouver
	Gold & Silver
	Metals & Minerals

	m
	31
	4.04
	1.88
	Vancouver
	Calgary
	Metals & Minerals
	Oil & Gas

	m
	29
	3.41
	2.73
	Vancouver
	Vancouver
	Gold & Silver
	Gold & Silver

	m
	34
	4.02
	2.10
	Vancouver
	Vancouver
	Gold & Silver
	Metals & Minerals

	m
	48
	3.98
	3.04
	Vancouver
	Vancouver
	Metals & Minerals
	Metals & Minerals

	m
	54
	3.49
	4.79
	Winnipeg
	Winnipeg
	Financial Services
	Financial Services


Table 13: Connectiveness and Coreness of Selected Major Canadian Cities 2000 

	
	
Male
	

Female

	City
	Degree
	Share

	
Coreness
	Degree
	Share

	Coreness

	Toronto
	 3643
	   0.395
	.840
	220
	.370
	.791

	Montreal
	 1705
	   0.185
	.393
	145
	.244
	.522

	Calgary
	 1241
	   0.134
	.286
	72
	.121
	.259

	Vancouver
	 936
	   0.101
	.216
	31
	.052
	.111

	Winnipeg
	 283
	   0.031
	.065
	25
	.042
	.090

	Ottawa
	 114
	   0.012
	.026
	15
	.025
	.054

	Quebec
	 115
	   0.012
	.027
	7
	.012
	.025

	Edmonton
	 112
	   0.012
	.026
	8
	.013
	.029

	Halifax
	 96
	   0.010
	.022
	9
	.015
	.032

	Regina
	 85
	   0.020
	.019
	1
	.002
	.004

	Kitchener
	 77
	   0.018
	.022
	9
	.015
	.032

	Sault Ste. Marie
	 69
	   0.007
	.016
	none
	
	

	Kingston
	 64
	   0.007
	.015
	3
	.005
	.011

	St. Johns
	 80
	   0.009
	.018
	5
	.008
	.018

	Saskatoon
	 56
	   0.006
	.013
	1
	.002
	.004

	Saint John
	 36
	   0.004
	.008
	none
	
	

	Kelowna
	 26
	   0.003
	.006
	none
	
	

	Hamilton
	 22
	   0.002
	.005
	none
	
	

	Oshawa
	 18
	   0.002
	.004
	7
	.012
	.025

	Niagara Falls
	 18
	   0.002
	.004
	3
	.005
	.011

	Trois-Rivieres
	 15
	   0.002
	.003
	2
	.003
	.007

	Brantford
	 14
	   0.002
	.003
	1
	.002
	.004


bolded cities are the core

for males (correlation =0.953)

for females (correlation = 0.964)
�


�





� A complete list of all Canadian cities is available from the authors


�.  Four subsidiaries were removed from the firm column, two for Canada Trust, one for BCE and one for Rogers





