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ABSTRACT

Research Question/Issue: This paper studies corporate governance, board interlocks and
firms’ environmental performance in Canada.
Research Findings/Insights: Using a sample of firms listed on S&P/TSX Composite
Index in 2012, I first find a non-linear relationship between directors’ busyness
(measured by average number of boards per director) and firms’ environmental
performance. Using curve estimation regression statistics, I find the optimal number of
boards per director is about two. Second, I find a negative relationship between a firm
and its interlocking firms’ environmental performance both in aggregate form and in
pairs. These evidences indicate that firms with high and low environmental performance
are mingled together through board interlocks in Canada. Third, this paper also confirms
the findings in previous researches that firms with large board size, good corporate
governance, low demand for external funding, high risks and high takeover defenses have
high environmental performance.
Theoretical/Academic Implications: This paper provides empirical evidence of a
midrange, contingency-based, inverted U-shaped relationship between board interlocks
and firms’ environmental performance. It contributes to the debate whether there is a
positive or negative relationship between board interlocks and environmental
performance suggested by resource dependency theory and agency theory.
Practitioner/Policy Implications: For boards and individual directors, this paper
improves their understanding of board composition, which may lead to strategic decisions
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to improve corporate governance structure and practice, especially through succession
plans. For investors, this research demonstrates the values and impacts of board
interlocks. For policy makers, this paper provides empirical evidence that might suggest
the necessity to consider interlock regulations.

BACKGROUND
Nominating an interlocking directorate is a dilemma. On the one hand, an
interlocking director provides valuable human, relational, and informational resources,
which could benefit the firm. On the other hand, having an overextended director who is
unable to devote sufficient time and commitment might reduce the effectiveness of
corporate governance.
Overboarded directors also concern the shareholders. Institutional Shareholder
Services (ISS) and Glass Lewis are two major proxy advisory firms whose voting
policies are widely accepted by institutional investors. ISS defined overboarded directors
as “sit on a number of boards which could result in excessive time commitments and an
inability to carry out their oversight duties”(ISS, 2013). ISS recommends investors to
vote against CEO directors that sit on more than two public companies outside their own
companies or an individual director that sits on more than six public company boards.
Similarly, Glass Lewis suggested investors to vote against certain director if, “a director
serves on an excessive number of boards” or “a director who has interlocking
directorships with one of the company’s executives.” (Glass Lewis & Co., 2013).
Numerous prior researches have studied the link between board characteristics
and firms’ environmental performance and/or quality of disclosure such as the board
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structure (e.g. the presence of an environmental committee and/or a chief sustainability
office) and theboard composition (e.g. independence, diversity, and expertise) (Peters &
Romi, 2013; Rupley, Brown, & Marshall, 2012; Zhang, Zhu, & Ding, 2013). However,
firms are not isolated in the business world and multiple board appointments are
common. In addition to the expertise of individual board members, their relational
resources are also important. This paper fills a gap in the research by investigating the
relational dimension of corporate governance (i.e. social network created by board
interlocks) and firms’ environmental performance. It hopes to shed some light on the
study of corporate governance, board interlocks, and environmental performance in
Canada.
I investigate the following questions: (1) Is there a relationship between directors’
busyness and firms’ environmental performance? Are the policies regarding overboarded
directors from ISS and Glass Lewis appropriate? (2) Do the firms benefit from board
interlocks? Is there a link between a firm and its interlocking firms’ environmental
performance?
LITERATURE REVIEW
An interlocking directorate refers to the situation in which a person affiliated with
one organization sits on the board of directors of another organization (Mizruchi, 1996).
When two organizations share a common director, it creates a board interlock
(Richardson, 1987). Boards of directors have two important functions: monitoring
management on behalf of shareholders to reduce agency cost (agency theory) (Jensen &
Meckling, 1976) and providing resources (resource dependence theory) (Hillman &
Dalziel, 2003).
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Board Interlocks and Financial Performance
Agency theory (Jensen & Meckling, 1976) deals with the separation of ownership
structure between shareholders and management. To control the firm effectively and
reduce agency costs, board of directors perform monitoring role on behalf of the
shareholders (Boyd, 1990; Johnson, Daily, & Ellstrand, 1996; Pearce & Zahra, 1992).
There is a long lasting debate on how multiple appointments affect firm’s financial
performance and the results are contradicting (Kaczmarek, Kimino, & Pye, 2012; Zahra
& Pearce, 1989). Ferris, Jagannathan, and Pritchard (2003) found that good firm
performance helped directors seeking multiple appointments using a sample of large
firms in 1995. Their evidences showed that sitting on multiple boards did not increase the
likelihood of shirking and fraud. However, things might be changed after the SarbanesOxley Act (SOX) took effect. Although there is no explicit rule about multiple board
appointments in SOX, the independence requirements in SOX and other corporate
governance reforms has made multiple appointments costly and there is a declining trend
of serving on multiple boards (Chu & Davis, 2011). Using a more recent sample between
1999 and 2008 in US, Cashman, Gillan, and Jun (2012) found a negative association
between busyness and firms’ performance. The result is consistent with Andres, van den
Bongard, and Lehmann (2013)’s finding using 133 German firms from 2003 to 2006 and
Kaczmarek et al. (2012)’s finding using financial and utility firms between 1999 and
2008. Busy boards (with a majority of outside directors hold three or more directorships)
are associated with weak corporate governance, low market-to-book ratios, and weak
profitability (Fich & Shivdasani, 2006). And market acts negatively when the CEO is
appointed as a director in an outside firm (Fich, 2005). When the CEO interlocks are
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reciprocal, it benefits the CEOs personally rather than the shareholders (Fich & White,
2005). However, it is unclear how multiple appointments affect firms’ environmental
performance.
Resource Dependency View
Resource dependency theory (Pfeffer & Salancik, 1978) uses social context and
power to explain strategies and organization behaviors (Davis & Cobb, 2010). It was
originally developed to provide alternative explanation for merger and board interlocks
(Pfeffer, 2003).
Hillman and Dalziel (2003) provided an explanation of a board’s role from the
resource dependency perspective. Resource dependence theory views the board as a
provider of resources, called board capital. Board capital has two elements: human capital
(experience, expertise, reputation) and relational capital (network of ties to other firms
and external contingency). Some authors offer a third element, structural, which provides
for development of communication lines and sharing of information (Nahapiet &
Ghoshal, 1998). Hillman, Withers, and Collins (2009) summarized Pfeffer and Salancik
(1978) thoughts and suggested that “directors bring four benefits to organization: a)
information in the form of advice and counsel, (b) access to channels of information
between the firm and environmental contingencies, (c) preferential access to resources,
and (d) legitimacy.” Board composition help “match the resources provided by the board
with the needs of the firm” (Hillman et al., 2009). Social capital is “the sum of the actual
and potential resources embedded within, available through, and derived from the
network of relationships possessed by an individual or social unit” (Nahapiet & Ghoshal,
1998, p. 243). Social capital results in the creation of knowledge, knowing and
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professional practices that brings advantage to firms (Nahapiet & Ghoshal, 1998). Board
interlocks is a type of social capital created by sharing common board members. Firm’s
economic outcome are affected by its network structure (Granovetter, 1985) and among
them, board interlocks are considered to be most influential (Mizruchi, 1996).
Directors’ human and social capitals are found to be linked with the effectiveness
of acquisition (McDonald, Westphal, & Graebner, 2008) and strategic decision making
(Mason & Westphal, 2001). Firms with interlocked boards are more likely to form joint
ventures (Gulati & Westphal, 1999). Stevenson and Radin (2009) conducted a survey of
all board members of 14 companies and found social capital (ties to others) made a
director more influential than his/her human capital.
Board interlocks provide information (Haunschild & Beckman, 1998) and
facilitate social learning and imitation of policies (Beckman & Haunschild, 2002;
Haunschild, 1993; Mizruchi, 1996; Westphal, Seidel, & Stewart, 2001). Social ties
between CEO and board members improve the level of collaboration trust and
information, and thus enhance the effectiveness of governing (Westphal, 1999). And
empirical evidence was found that the existence of social ties improved the quality of
financial reporting (Hoitash, 2011). Thus, there is a positive link between directors’
social ties and firms’ future performance (Horton, Millo, & Serafeim, 2012).
Embeddedness View
Granovetter (1985) studied how behavior and institutions are affected by social
relations, what he called as “structural embeddedness.” He argued that, similar to human
behavior, economic behavior is also socially embedded. The relations that exist between
different economic actors significantly influence their economic behavior.
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"Embeddedness refers to the fact that economic action and outcomes ... are affected by
actors' dyadic (pairwise) relations and by the structure of the overall network of relations"
(Granovetter, 1992, p. 33). From the firm level, economic sociologist Granovetter’s
network embeddedness paradigm indicates that a firm’s behavior could be affected by its
relation with other firms and interlocking directorates provide a logical site to test the
embeddedness model (Mizruchi, 1996).
Granovetter (2005) found three main reasons that a social network affects
economic outcomes (1) a social network affects the flow and the quality of information
(2) a social network is an important source of reward and punishment and (3) trust
emerges in the context of a social network. He explained that information is difficult to
verify, so actors rely on people they know to get information. And the impact of reward
and punishment are often magnified if they are coming from the people the actors
personally know.

Spillover Effect
Evidences show that investors believe in the contagion effects through board
interlocks. If one firm restates accounting earnings that reduce shareholder wealth,
investors are more likely to reduce the share price among non-restating firms in the same
industries due to the accounting quality concerns (Gleason, Jenkins, & Johnson, 2008).
When a firm is accused of financial reporting fraud, its interlocking firms immediately
suffer from reputational penalties in terms of decline in cumulative abnormal returns over
a two-day event window (Kang, 2008). If one firm is sued for financial fraud, the
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valuations of its interlocking firms also decline significantly since the possibility of fraud
increases (Fich & Shivdasani, 2007).
Board Interlocks and Diffusion of Practices
Board interlocks serves as a channel of diffusing practices (Shropshire, 2010).
Numerous researches have found evidences that corporate governance practices diffuse
through board interlocks, such as antitakeover tactics poison pills (shareholder rights
plan) and golden parachutes (change-in-control benefits) (Davis & Greve, 1997), and
board independence policies (Westphal & Zajac, 1997). And corporate governance
practices tend to converge because of the network effects (Bouwman, 2011). In terms of
accounting practices, Firms are more likely to expense stock option grants voluntarily if
they have insider director interlocks with other firms with similar practice (Kang & Tan,
2008). Firms are more likely to engage in earnings management if they are linked with a
manipulator through board interlocks (Chiu, Teoh, & Tian, 2012).
RESEARCH DESIGN AND DATA
Sample
This paper examines the relationship between board interlocks and environmental
performance using a sample of Canadian S&P/TSX composite index firms in 2012.
Following the work of Chiu et al. (2012) in the accounting literature, I define the
presence of a board interlock between firm M and N when director A sits on the boards
of M and N simultaneously. This paper does not distinguish the interlocks created by
inside and outside directors (directional and non-directional interlocks) but perhaps this
method might be fruitful for future research.
Board and financial information are collected from the S&P Capital IQ database
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for year 2012. Firms’ environmental and governance performance are collected from the
Sustainalytics database, which is a global leading company in environmental, social and
governance (ESG) performance ratings. Sustainalytics has 20 years experience in ESG
research. Its research teams are located in twelve major cities in North America, South
America, Europe and Asia. Sustainalytics uses Likert-type scales of 160 indicators and
groups them into four themes: governance (34 indicators), social (58 indicators),
environment (56 indicators) and product (12 indicators). Sustainalytics database has been
used in previous studies of academic research. For example, Surroca, Tribó, and
Waddock (2010) used Sustainalytics to study the relationship between a firm’s corporate
responsibility and financial performance.
To ensure Sustainalytics ratings are valid, I compared its ratings with another
commonly used environmental, social and governance performance database: MSCI
(formerly known as Kinder Lydenberg Domini (KLD)) and find similar dimensions.
According to a survey conducted by GlobalScan and SustainAbility among 850
sustainability professionals in June 2012, Sustainalytics was found to be more credible
than MSCI ESG indices by the experts from business, government, NGOs and academia
(GlobalScan & SustainAbility, 2012). Sustainalytics updates firm ratings on a monthly
basis and I use the year-end ratings of 2012 in this research.
I first start with all the firms that are listed in Canadian Stock Exchanges and find
3,721 firms. Table 1 shows that there are 14,432 directors that siting on the boards of
Canadian firms in 2012. The majority (75 percent or 10,887 directors) sits on the board of
one firm. Those sitting on only one board do not create board interlocks. About 14
percent of the directors (2,043 directors) sit on the boards of two firms, five percent (796
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directors) sit on the boards of three firms, two percent (342 directors) sit on the boards of
four firms and two percent (364 directors) sit on the boards of five firms or above.
Most of the firms are not rated by Sustainalytics database. Therefore, their
environmental performance is not observed. This reduces the sample size to 237 firms
and all are large firms listed on S&P/TSX composite index (largest firms listed on
Toronto Stock Exchange). Table 2 shows the descriptive statistics in the sample. Similar
to the statistics above, there are 2,028 directors in the sample and the majority (83.6
percent, 1,695 directors) sits on one board. Two hundred fifty-two directors (12.4
percent) sit on two boards, sixty-six directors (3.3 percent) sit on three boards, twelve
directors (0.6 percent) sit on four boards and three directors (0.1 percent) sit on five
boards.
Control Variables
Governance. To control for the possibility that environmental performance can be driven
by overall good corporate governance (Jamali, Safieddine, & Rabbath, 2008), I use the
governance score from Sustainalytics database as a control variable.
Leverage: Total debt to total assets is used as the measure of leverage. It is often
included in assessing overall financial performance of a firm or the relationship between
financial and environmental/social disclosures (e.g., Boulouta, 2012; Gul et al., 2011).
Growth: High growth companies are likely to enhance competitive advantage through
better environmental and financial performance generating prevention efforts (Russo &
Fouts, 1997). High growth companies often have organic, flexible and lean organizational
structures that can adapt to a dynamic context more quickly (Pfeffer, Hatano, &
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Santalainen, 1995). I measure growth as Market to Book (MTB) ratio and anticipate a
positive association between environmental performance and MTB ratio.

Demand for external financing. I defined the demand for external financing as free cash
flow (FCF) scaled by current assets following Dechow, Sloan, and Sweeney (1995) and
Bowen, Rajgopal, and Venkatachalam (2008). I measure FCF as the difference between
cash free from operations in year t-1 and the average of capital expenditures of year t-1, t2, t-3. If FCF is minus 0.5 then it indicates the current assets can fund a firm’s operating
and investing activities for about two year. If the demand for external financial is less
than minus 0.5, then the dummy variable CAP equals one, which indicates the firm needs
external financial and zero otherwise. Firms with external financing demand are less
likely to pursue high environment performance. Therefore, I anticipate a negative
association between environmental performance and CAP.

Risk. I use standard deviation of quarterly cash flow from operation from 2009 to 2011
as the proxy for risk following Minton and Schrand (1999) and Bowen et al. (2008).

Financial Performance: Many corporate governance studies use Tobin’s Q as the proxy
for firm performance (e.g. Surroca et al. (2010)). I do not use Tobin’s Q because it is also
a proxy for growth opportunities (Wintoki, Linck, & Netter, 2012), which duplicates the
sales growth control variable. I use return on assets (ROA) following Chiu et al. (2012).
ROA is calculated as income before extraordinary items divided by total assets.
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Firm Size, Institutional Holdings, Independent Directors and Board Size: I control
for firm size, institutional holdings, independent directors and board size following Chiu
et al. (2012). I measure board independence using number of the independent directors
divided by board size. More independent board structures improve the effectiveness of
monitoring (Klein, 2002). And firms with large boards have greater opportunities for
interlocks. I measure the firm size using natural log of total assets. Percentage of
institutional holdings and board size are collected from Capital IQ database.
Takeover Defense. I use takeover defense scores from Capital IQ. High scores indicate
strong anti-takeover defense, such as the existence of poison pills, classified boards,
super-majority provisions, and golden parachutes. Previous researches find that takeover
pressures are associated with managerial myopia (Stein, 1988). Takeover defense
mechanisms reduce the external pressures, provide some quiet life to managers (Zhao &
Chen, 2008) and reduce the incentive to pursue high environmental performance. I
anticipate a negative association between environmental performance and takeover
defense.

Environmental Sensitive Industries. Firms in environmental sensitive industries are
more committed to environmental disclosures (Kuo, Yeh, & Yu, 2012), so I anticipate
firms in environmental sensitive industries have higher environmental performance. US
small business administration (SBA) categorized Mining, Constructions, Manufactory,
Transportation, Communications, Electric, Gas & Sanitary Service as environmental
sensitive industries (SBA, 2012). I follow SBA’s classification and set variable EnvSen
to one if the firm is in environmental sensitive industry, and zero otherwise. Table 3
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shows the descriptive statistics of firms by industry. Table 4 and 5 provide descriptive
statistics of all variables in model 1, 2 and 3.
[Insert Table 3, 4 & 5 Here]

Environmental Performance and Board Interlocks
I use the following regression model (model 1) to test the link between directors’
busyness and firms’ environmental performance. The dependent variable is
environmental performance from Sustainalytics database. The independent variable is
average number of boards per director, which is calculated as following. The numerator
is the sum of all Canadian boards one firm’s directors sit on and the denominator is the
board size. If all directors in one firm only sit on the board of that firm, then the average
number of boards per director is one. The reason I use all Canadian boards (3,721 firms)
instead of the S&P/TSX sample (237 firms) to calculate the busyness is because sitting
on the boards of other Canadian firms occupies directors’ time regardless whether that
firm’s environmental performance is observable or not. As shown in Table 4, the average
busyness is 2.1 boards per director, the minimum is one board per director (no interlocks)
and the maximum is 5.8 boards per director.
𝐴𝑉𝐺!"#$%& =

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝐵𝑜𝑎𝑟𝑑𝑠  𝑖𝑛  𝐶𝑎𝑛𝑎𝑑𝑎
𝐵𝑜𝑎𝑟𝑑  𝑆𝑖𝑧𝑒

Model 1:
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𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝐴𝑉𝐺_𝐵𝑂𝐴𝑅𝐷𝑆! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! + 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸!
+ 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴! + 𝛽! 𝑆𝐼𝑍𝐸!
+ 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸! + 𝛽!" 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅!
+ 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁! + 𝜀!
where:
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇! =environmental performance at t
𝐴𝑉𝐺_𝐵𝑂𝐴𝑅𝐷𝑆! =average number of boards per director at t
𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! =governance performance at t
𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸! =leverage ratio, total debt to total assets at t
𝐺𝑅𝑂𝑊𝑇𝐻! =market to book ratio at t
𝐶𝐴𝑃! =demanding for external financing at t
𝑅𝐼𝑆𝐾! = standard deviation of quarterly cash flow from operation from previous three
years
𝑅𝑂𝐴! =net income divided by total assets at t
𝑆𝐼𝑍𝐸! =natural log of total assets at t
𝐼𝑁𝑇_𝑂𝑊𝑁! =institutional ownership at t
𝐼𝑁𝐷! =proportion of independent directors at t
𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅! = takeover defense score at t
𝐸𝑁𝑉𝑆𝐸𝑁! = 1 if in environmental sensitive industry, 0 otherwise

Environmental Performance and Interlocking Firms’ (Neighbors’) Average
Environmental Performance
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To test whether a firm’s environmental performance is linked with the average
performance of its interlocking firms (neighbors), I run the regression in model 2.
Twenty-seven firms in the sample are not linked to other firms (isolated), therefore their
interlocking firms’ environmental performance are not available. This reduces the sample
size from 237 firms to 210 firms.
Model 2:
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝐴𝑉𝐺_𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉  ! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸!
+ 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸! + 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴!
+ 𝛽! 𝑆𝐼𝑍𝐸! + 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅!
+ 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁! + 𝜀!
where:
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇! =environmental performance at t
𝐴𝑉𝐺_𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉! =average environmental performance of interlocking firms
𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! =governance performance at t
𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸! =leverage ratio, total debt to total assets at t
𝐺𝑅𝑂𝑊𝑇𝐻! =market to book ratio at t
𝐶𝐴𝑃! =demanding for external financing at t
𝑅𝐼𝑆𝐾! = standard deviation of quarterly cash flow from operation from previous three
years
𝑅𝑂𝐴! =net income divided by total assets at t
𝑆𝐼𝑍𝐸! =natural log of total assets at t
𝐼𝑁𝑇_𝑂𝑊𝑁! =institutional ownership at t
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𝐼𝑁𝐷! =proportion of independent directors at t
𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅! = takeover defense score at t
𝐸𝑁𝑉𝑆𝐸𝑁! = 1 if in environmental sensitive industry, 0 otherwise

Environmental Performance and Interlocking Firms’ Environmental Performance
(Paired Sample)
In addition to study the link between a firm and its neighbor’s environmental
performance on average, I look at the firm pairs. For each pair of the firms sharing one
director, I randomly assign one firm as information receiving and the other firm as
information sending firm following Shi (2011). I use the information receiving firm’s
environmental performance as dependent variable and sending firm’s environmental
performance as independent variable. All the control variables are related with
information receiving firms. There are 521 firm pairs in the sample. I use model 3 to test
whether a firm’s environmental performance is linked with its interlocking firm’s
performance.
Model 3:
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉  ! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! + 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸!
+ 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴! + 𝛽! 𝑆𝐼𝑍𝐸!
+ 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅! + 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁!
+ 𝛽!" 𝑆_𝐼𝑁𝐷𝑈𝑆𝑇𝑅𝑌! + 𝜀!
where:
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇! =environmental performance at t
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𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉! = environmental performance of interlocking firms
𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! =governance performance at t
𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸! =leverage ratio, total debt to total assets at t
𝐺𝑅𝑂𝑊𝑇𝐻! =market to book ratio at t
𝐶𝐴𝑃! =demanding for external financing at t
𝑅𝐼𝑆𝐾! = standard deviation of quarterly cash flow from operation from previous three
years
𝑅𝑂𝐴! =net income divided by total assets at t
𝑆𝐼𝑍𝐸! =natural log of total assets at t
𝐼𝑁𝑇_𝑂𝑊𝑁! =institutional ownership at t
𝐼𝑁𝐷! =proportion of independent directors at t
𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅! = takeover defense score at t
𝐸𝑁𝑉𝑆𝐸𝑁! = 1 if in environmental sensitive industry, 0 otherwise
𝑆_𝐼𝑁𝐷𝑈𝑆𝑇𝑅𝑌= 1 if the firm and its interlocking firm are in the same industry, 0
otherwise

RESULTS AND DISCUSSIONS
Environmental Performance and Board Interlocks
Table 6 reports the regression result of environmental performance and average
number of boards per director (model 1). The coefficient of average number of boards per
director is not significant. It suggests that relationship between board interlocks and
environmental performance might be non-linear.
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To further reveal the non-linear relationship, I conduct curve estimation
regression between environmental performance and the average number of boards per
director for 35 different statistics models and find two curves (vapor pressure and
rational) that best fit the data. Figure 1 plots two best-fitting curves (red dots and black
line) together with the original data (blue pluses). Both best-fitting curves are inverted Ushaped. There is a positive relationship between average number of boards per director
and the environmental performance until the average number of boards per director
reaches two then it switches to a negative relationship. This indicates that before reaching
the optimal point (two boards per director), more board interlocks help directors build
experience and result in higher environmental performance. But after the optimal point,
more board interlocks make the directors too busy to stay focused and result in lower
environmental performance. This finding indicates that the optimal number is about two
boards per director on average.
This test also confirms a few previous findings. Environmental performance is
positively related with corporate governance (p<0.01), positively related with risk
(p<0.01), negatively related with demand for external funding (p<0.05), negatively
related with takeover defense (p<0.05), and positively related with board size (p<0.05).
Firms with high risks, low takeover defenses and low demand of external funding have
high environmental performance. This indicates that firms face external pressure to
pursue high environmental performance. And they use internally generated funds to
support such activities. However, I do not find the link between environmental
performance and leverage, growth, ROA, firm size, institutional holdings, independent
directors and whether firms are in environmental sensitive industries.
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[Insert Table 6 & Figure 1Here]

Environmental Performance and Interlocking Firms’ (Neighbors’) Average
Environmental Performance
Table 7 reports the regression result of environmental performance and
interlocking firms’ average environmental performance. I find a negative relationship
between the firm and its interlocking firms’ environmental performance on average
(p<0.05). The higher one firm’s environmental performance is, the lower its neighbors’
average environmental performance is. This implies that high performing firms are
surrounded by low performing firms and vice versa. In addition, similar to the result in
table 6, I also find that environmental performance is positively related with corporate
governance (p<0.01), positively related with risk (p<0.05), negatively related with
demand for external funding (p<0.05), positively related with board size (p<0.05) and
negatively related with takeover defense (p<0.1).
[Insert Table 7 Here]
Environmental Performance and Interlocking Firms’ Environmental Performance
(Paired Sample)
Consistent with the result of model 2 in Table 7, I find a negative relationship
(p<0.1) between a firm and its interlocking firm’s environment performance in paired
sample (Table 8). This again indicates that high performing firms and low performing
firms are mingled with each other through board interlocks. There are two possible
explanations depending on the direction of causality. The first possibility could be high
performance leads to board interlocks. A firm with low environmental performance wants
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to improve its performance, so it deliberately creates board interlocks with the high
performing firms (such as appointing someone from a high performing firm’s board). The
second possibility could be boards interlocks lead to high performance. Getting different
lessons from its low performing neighbors makes one firm better. Unfortunately, limited
by one year of data, the direction of causality could not be answered in this study.
In addition, I find same industry interlocks are negatively related with
environmental performance in the paired sample (p<0.01). This shows that interlocking
with firms in different industries brings in new information and improves a firm’s
environmental performance.
[Insert Table 8 Here]
CONCLUSIONS AND CONTRIBUTIONS
From agency point of view (Jensen & Meckling, 1976), busy boards reduce the
effectiveness of monitoring and thus result in low environmental performance. From
resource dependency point of view (Hillman & Dalziel, 2003), board interlocks bring in
new resources, improve diversity and improve environmental performance. Similar to
Geletkanycz and Boyd (2011) who studied the link between CEO outside directorships
and financial performance, this paper finds a midrange, contingency-based result that
there is a inverted U-shaped relationship between board interlocks and environmental
performance. It contributes to the debate whether there is a positive or negative
relationship between board interlocks and environmental performance. In addition, this
paper finds a negative relationship between a firm and its neighbors’ environmental
performance both in aggregate form and in pairs. It shows that in Canada firms with high
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and low environmental performance are mingled together through board interlocks. This
is an interesting phenomenon that requires further investigation.
For boards, individual directors and policy makers, this paper provides empirical
evidence that the optimal number is two public boards per director on average. It
improves the understanding of the link between busyness and environmental
performance, which may lead to strategic decisions to improve corporate governance
structure and practice, especially through succession plans. For investors, this research
demonstrates the values and impacts of board interlocks and find that firms with good
corporate governance, high risks, low demand of external funding, low takeover defenses
and large board size have high environmental performance.

LIMITATIONS AND FUTURE RESEARCH
First, this paper does not distinguish board interlocks created by CEO/top
executive ties and outside directors. Future research could be expanded to study the
difference of directional and non-directional ties (Richardson, 1987).
Second, the overlapping of CEO’s and board of directors’ human and social
capital results in positive and negative synergies (Sundaramurthy, Pukthuanthong, & Kor,
2013). Expanding the interactions of CEO’s and board of directors’ human and social
capital to earnings management could be another future direction.
Third, this research does not test the direction of causality between environmental
performance and board interlocks. Limited by the one year data, it is unknown whether a
high performing firm attracts the interlocks of low performing firms or lessons from
poorly performing neighbors help improve one firm’s environmental performance.
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Fourth, this research only uses Canadian public firms to calculate directors’
busyness. It does not consider the interlocks with private, non-profit organizations, and
firms in the US.
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Table 1 Descriptive statistics of board of directors (all Canadian firms)
Number of
Boards
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
18
19
28
Total

Number of
Directors
Percentage
10887
75.44%
2043
14.16%
796
5.52%
342
2.37%
166
1.15%
78
0.54%
44
0.30%
24
0.17%
9
0.06%
7
0.05%
9
0.06%
13
0.09%
2
0.01%
2
0.01%
2
0.01%
2
0.01%
1
0.01%
3
0.02%
2
0.01%
14432
100.00%

Table 2 Descriptive statistics of board of directors (S&P/TSX Composite Index)
Number of Number of
Boards
Directors
Percentage
1
1695
83.6%
2
252
12.4%
3
66
3.3%
4
12
0.6%
5
3
0.1%
Total
2028
100%
Table 3 Descriptive statistics of sample firms by industry (S&P/TSX Composite
Index)
Industry

	
  

Number
of firms

23

Average Total
Assets (CAD

Average
Board

Environmental
Sensitive

Million)
Agriculture, Forestry & Fishing
Mining
Construction
Manufactory
Transportation, Communications,
Electric, Gas & Sanitary Service
Wholesale trade
Retail trade
Finance, insurance, real estate
Services
Public administration
Total

0
91
2
39

N/A
5021
2321
8567

29
8
13
46
8
1
237

12593
2141
6663
116520
4291
8847

Size
N/A
8.9
8.0
10.1
11.1
9.8
12.4
12.7
10.1
11.0
10.4

Table 4 Descriptive statistics of variables (aggregate form, model 1 & 2)
Variable
ENVIRONMENT
AVG_BOARDS
AVG_NEIGHBOUR_ENV
GOVERNANCE
LEVERAGE
GROWTH
CAP
RISK
ROA
SIZE (NATURAL LOG)
INT_OWN
IND
BOARD_SIZE
TAKEOVER
ENVSEN

Obs.
237
237
210
237
237
237
237
237
237
237
237
237
237
237
237

Mean
41.43
2.10
43.85
59.22
0.22
2.12
0.29
272.55
3.84
8.29
42.91
0.83
10.38
0.18
0.68

Std. Dev.
13.06
0.76
8.93
11.94
0.16
1.57
0.46
1139.74
5.99
1.67
19.77
0.09
4.37
0.04
0.47

Min
17.71
1.00
22.65
26.79
0.00
-2.64
0.00
0.62
-43.50
4.84
8.00
0.50
4.00
0.10
0.00

Max
81.94
5.80
77.78
87.00
0.75
12.03
1.00
9872.30
30.10
13.62
99.28
1.00
49.00
0.31
1.00

Table 5 Descriptive statistics of variables (paired sample, model 3)
Variable
Obs. Mean
Std. Dev. Min
Max
ENVIRONMENT
551
44.08
14.42 17.71
81.94
NEIGHBOUR_ENV 551
43.83
14.32 17.71
81.94
GOVERNANCE
551
60.52
12.52 26.79
87.00
LEVERAGE
551
0.22
0.16
0.00
0.75
GROWTH
551
2.09
1.46
-2.64
8.97
CAP
551
0.26
0.44
0.00
1.00
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Industry
N/A
Yes
Yes
Yes
Yes
No
No
No
No
No

RISK
ROA
SIZE
INT_OWN
IND
BOARD_SIZE
TAKEOVER
ENVSEN
S_INDUSTRY

551
551
551
551
551
551
551
551
551

758.11
3.42
9.24
42.05
0.85
12.96
0.18
0.58
0.23

2105.77
5.72
2.06
20.59
0.09
7.24
0.04
0.49
0.42

0.67
-43.50
4.84
8.00
0.56
5.00
0.10
0.00
0.00

9872.30
20.10
13.62
93.69
1.00
49.00
0.31
1.00
1.00

Table 6 Environmental Performance and Board Interlocks (Ordinary Least Square)
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝐴𝑉𝐺_𝐵𝑂𝐴𝑅𝐷𝑆! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! + 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸!
+ 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴! + 𝛽! 𝑆𝐼𝑍𝐸!
+ 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸! + 𝛽!" 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅!
+ 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁! + 𝜀!
Environment
Coef.
AVG_BOARDS 0.87
GOVERNANCE 0.41
LEVERAGE
4.09
GROWTH
-0.88
CAP
-3.95
RISK
0.00
ROA
0.02
SIZE
0.20
INT_OWN
0.01
IND
9.72
BOARD_SIZE
0.47
TAKEOVER
-47.07
ENVSEN
0.51
Adj. R-square
32.40%
F
9.08
No. of OBS
237
***p<0.01, **p<0.05, *p<0.1

t
0.85
5.61***
0.77
-1.74*
-2.08**
2.87***
0.18
0.31
0.31
1.19
2.07**
-2.47**
0.26

Table	
  7	
  Environmental Performance and Interlocking Firms’ (Neighbors’) Average
Environmental Performance (Ordinary Least Square)
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𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝐴𝑉𝐺_𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉  ! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸!
+ 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸! + 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴!
+ 𝛽! 𝑆𝐼𝑍𝐸! + 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅!
+ 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁! + 𝜀!
Environment
AVG_NEIGHBOUR_ENV
GOVERNANCE
LEVERAGE
GROWTH
CAP
RISK
ROA
SIZE
INT_OWN
IND
BOARD_SIZE
TAKEOVER
ENVSEN
Adj. R-square
F
No. of Observations
***p<0.01, **p<0.05, *p<0.1

Coef.
-0.19
0.43
-0.16
-0.71
-5.11
0.00
0.05
0.31
0.01
12.35
0.51
-38.20
0.75
32.61%
8.41
210

t
-1.98**
5.51***
-0.03
-1.32
-2.49**
2.47**
0.34
0.45
0.29
1.38
2.12**
-1.83*
0.36

	
  
Table	
  8	
  Environmental Performance and Average Interlocking Firms’
Environmental Performance (Paired Sample, Ordinary Least Square)
	
  
𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇!
= 𝛽! + 𝛽! 𝑁𝐸𝐼𝐺𝐻𝐵𝑂𝑈𝑅_𝐸𝑁𝑉  ! + 𝛽! 𝐺𝑂𝑉𝐸𝑅𝑁𝐴𝑁𝐶𝐸! + 𝛽! 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸!
+ 𝛽! 𝐺𝑅𝑂𝑊𝑇𝐻! + 𝛽! 𝐶𝐴𝑃! + 𝛽! 𝑅𝐼𝑆𝐾! + 𝛽! 𝑅𝑂𝐴! + 𝛽! 𝑆𝐼𝑍𝐸!
+ 𝛽! 𝐼𝑁𝑇_𝑂𝑊𝑁! + 𝛽!" 𝐼𝑁𝐷! + 𝛽!! 𝑇𝐴𝐾𝐸𝑂𝑉𝐸𝑅! + 𝛽!" 𝐸𝑁𝑉𝑆𝐸𝑁!
+ 𝛽!" 𝑆_𝐼𝑁𝐷𝑈𝑆𝑇𝑅𝑌! + 𝜀!
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Environment
Coef.
NEIGHBOUR_ENV -0.05
GOVERNANCE
0.56
LEVERAGE
0.49
GROWTH
-7.23
CAP
-0.65
RISK
-3.39
ROA
0.32
SIZE
0.00
INT_OWN
0.00
IND
0.00
BOARD_SIZE
3.88
TAKEOVER
-19.18
ENVSEN
2.50
S_INDUSTRY
-3.28
Adj. R-square
54%
F
45
No. of OBS
521
***p<0.01, **p<0.05, *p<0.1

t
-1.77*
6.37***
11.3***
-2.31**
-1.92*
-2.86***
1.04
5.83***
0.01
0.14
0.72
-1.67*
1.94*
-2.89***

	
  
Figure	
  1	
  Best-‐Fitting	
  Curves	
  between	
  environmental	
  performance	
  and	
  
average	
  number	
  of	
  boards	
  per	
  director	
  

	
  
Vapor	
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