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Two Essays on Corporate Governance

Ruiyao Zhu

ABSTRACT

The first essay shows that academic directors significantly increase firms’ innovation. Fol-

lowing an academic director’s death and relative to a non-academic director’s death, the

average firm reduces the number of citation-weighted patent applications by 30.7%. The

number of patent applications also increases when an academic director becomes less busy

after another company she holds directorship is acquired. Consistent with an advising chan-

nel, academic directors in STEM disciplines are particularly pro-innovation. In line with

monitoring channels, firms with academic directors tend to dismiss CEOs who do not in-

novate and restrict real earnings management that waste financial resources. The relation

between academic directors and innovation is not driven by PhD CEOs or non-academic

PhD directors. Academic directors are associated with higher firm value at firms where

innovation is more important but not at other firms. Overall, our results highlight the vital

advising and monitoring roles academic directors play in corporate innovation.

The second essay finds that pre-existing professional ties with a firm’s board significantly

increase a CEO candidate’s probability of being hired by the firm. Considering all CEOs

hired this year as potential candidates, a board-connection corresponds to a 152% increase in

the probability the candidate is selected as CEO. Consistent with the hypothesis that boards

select connected candidates to increase shareholder value, we find significantly greater firm

performance improvement after CEO turnovers for firms hiring connected CEOs than those

hiring unconnected CEOs. Further, the performance increases are significant only among

firms with severe information asymmetry, large CEO termination risk, and high coordina-



tion costs. We also find that connected CEOs make better acquisitions than unconnected

CEOs. These results suggest connected hiring increases firm performance because it reduces

information asymmetry, CEO termination risk, and CEO-board coordination costs. Incon-

sistent with boards rendering favors to friends, connected CEOs are not awarded a larger

pay package when they assume office. Overall, our results suggest that it pays for a firm to

hire a CEO with pre-existing ties to the board.
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GENERAL AUDIENCE ABSTRACT

We see professors seating on corporate boards all the time. Why do firms hire them? Do they

make firms innovate more because they have strong research orientation? The first essay

finds that these directors enhance corporate innovation. They improve innovation with

their STEM expertise. Because STEM disciplines are particularly relevant to production

technology, they are able to advise the CEO about innovation. We also find that these

directors make firms innovate more by linking CEO termination decisions to innovation and

by preventing companies from wasting resources that could otherwise be used for innovation.

Lastly, these directors improve firm value at firms where innovation is important.

The board makes CEO recruiting decisions. We are interested in knowing (1) whether

candidates are more likely to be hired if they already had a connection with the board;

(2) whether these candidates outperform candidates without any connections. The second

essay finds that having an acquaintance on the board helps a CEO candidate land the CEO

position. We also find that these CEOs outperform CEOs without any connections. This

is because there is little information gap between the connected CEO and the board. Also,

the pre-existing connections allow the two parties to have better coordination.
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Chapter 1

Academic Directors and Corporate

Innovation

1.1 Introduction

Independent directors on corporate boards are known to play vital advising and monitoring

roles in firms. However, less is known about what skills independent directors possess are

important for them to perform such roles. Prior studies examine independent directors’

industry experience, financial expertise, or legal backgrounds (e.g., Dass et al. [31], Güner

et al. [55], Krishnan et al. [79]). In this paper, we study academic directors who we define

as independent directors with doctoral degrees whose primary career is in academia. Our

interest in academic directors stems from the research orientation of the academic profession

and its potential impacts on corporate innovation.

An academic director is inherently research-oriented. To earn a doctorate, a degree candidate

needs to complete and successfully defend a dissertation. After that, if the person pursues

an academic career in a research university, he will continue to conduct research and produce

novel research output worthy of publication. Thus, an academic director has an intrinsic

interest in research and development activities and will encourage and support the CEO to

engage in innovative endeavors. Due to the long-term nature of research and development,

intrinsic interest is especially effective for motivating innovation (Ryan and Deci [100], He and

1
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Hirshleifer [61]). An academic director can also advise the CEO about specific R&D projects,

especially if his research area overlaps with the scope of the projects. The introduction of

an academic director by Eli Lilly fits this description. In its 2011 proxy statement, Eli Lily

states that Alfred Gilman, Ph.D., ”is a Nobel Prize-winning pharmacologist, researcher, and

professor. He has deep expertise in basic science, including mechanisms of drug action, and

experience with pharmaceutical discovery research. As the former dean of a major medical

school, he brings to the board important perspectives of both the academic and practicing

medical communities.”1 In this paper, we empirically test the hypothesis that academic

directors enhance corporate innovation.

Academic directors on boards is a common phenomenon. In a sample of 2,120 public firms

from 2000 to 2017, we find that 31% firm-years have at least one academic director on the

board. These academic boards are also widely distributed across industries.2 Firms hiring

academic directors are larger, older, less leveraged, and more R&D-intensive. Controlling for

these potential determinants of academic boards and other firm and CEO characteristics,

we find that firms with academic boards consistently engage in significantly more R&D

activities. On average, total asset-scaled R&D expenditures are 0.9 to 1 percentage point

higher at firms with academic boards than firms with non-academic boards. Firms with

academic boards also produce more patents and patents with more citations. They generate

20.2% more patents and these patents attract 23.5% more citations than firms with non-

academic boards. These results are consistent with our hypothesis that academic directors

promote innovative activities by firms.

Naturally, a correlation between academic boards and innovations does not necessarily mean

that the existence of academic directors causes firms to innovate more. Reverse causation is
1https://www.sec.gov/Archives/edgar/data/0000059478/000119312512095544/d281086ddef14a.htm
2One might question whether one academic director can necessarily make a difference on the board. We

asked this question to a long-term director and learned that one director can make a difference by voicing a
dissenting opinion or proposing a new topic, which opens a board discussion.
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a concern. More innovative firms may want to elect academic directors for window-dressing

without such directors actually having an effect on firm policies. Omitted variables could

also be at work. For instance, He and Hirshleifer [61] document that CEOs with doctoral

degrees innovate more. If firms with PhD CEOs tend to hire academic directors, PhD CEOs

could be an omitted factor. We use three strategies to mitigate the endogeneity concerns.

First, we explicitly include PhD CEO as a control. While we confirm the result in He and

Hirshleifer [61] for PhD CEOs, we find that academic boards are positively and significantly

correlated with the various innovation measures after controlling for PhD CEOs.3 Second

and more importantly, we examine exogenous declines in the fraction of academic directors

on the boards resulting from academic director deaths. Compared with departure due to

other reasons, death-related director departures are more likely to be exogenous. We find

that, relative to control firms in the same industry and year with non-academic director

deaths, firms experiencing academic director deaths (and declines in the fraction of academic

directors) reduce their citation-weighted patent counts by 30.7% and total citations by 77.7%.

These results corroborate our results from the panel data regressions and lend further support

for our hypothesis. Third, we consider a shock that reduces an academic director’s busyness

resulting from the director’s other directorship being eliminated by a merger. We find

significant increases in patent applications and particularly the application of highly-cited

patents after the shock. These results further confirm our hypothesis that academic directors

promote innovation.

In our analysis, a director is defined as academic if he satisfies both conditions: (1) a doc-

toral degree, and (2) a primary career in academia. Some candidates, after earning doctoral

degrees, do not join a research university and pursue an academic career, but instead go to

3We also check whether the coexistence of academic directors and PhD CEOs could strengthen firms’
innovative efforts. We test this possibility by adding an interaction term between academic board and PhD
CEO. We do not find any evidence of an interaction effect.
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work in an industry position. We refer to directors with doctorates but who do not work in

academia as industry PhD directors. Because an academic job focuses on research activities

while an industry job does not, the effects on innovations are likely to be more pronounced

for academic directors than for industry PhD directors. To test this prediction, we define

a board as an industry PhD board if there is at least one industry PhD director (but no

academic director) on the board. We do not find a significantly positive association between

industry PhD boards and innovations, suggesting that the effect of academic directors on

innovation hinges on the academic career of the directors, not their doctoral degrees. We also

compare director characteristics across director types and find that industry PhD directors

have similar prior work experiences as non-PhD directors while academic directors are less

experienced than both. This result corroborates our differentiation between academic direc-

tors and industry PhD directors and highlights the importance of the directors’ academic

careers.

We next investigate the channels through which academic directors influence innovation.

In particular, we study an advising channel and a monitoring channel because these are

the main functions of corporate boards. On the advising channel, we examine academic

directors’ disciplines because their disciplinary expertise enables them to advise the CEO

about innovation. We posit that academic directors in STEM disciplines should be espe-

cially strongly associated with innovation because STEM expertise is particularly useful for

innovation. We classify academic directors’ disciplines into three categories: (1) science,

technology, engineering, and math (STEM), (2) business, economics, and law (BUS), and

(3) other (OTH). 62% of the 1,032 academic directors in our sample have a STEM back-

ground. Consistent with the advising channel, we find that academic directors with a STEM

background are significantly associated with greater innovation expenses and output while

directors with BUS and OTH backgrounds are not.
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For the monitoring channels, we first check whether forced CEO turnovers are tied to in-

novation when academic directors are present. Due to the risky and long-term nature of

innovation investment, CEOs are often reluctant to engage in innovative projects (e.g., Coles

et al. [23], Gopalan et al. [52]). If academic directors use forced turnover as a disciplinary

tool to motivate the CEO to innovate, we should find a more negative correlation between

innovation and forced CEO turnover at firms with academic directors than at firms without

academic directors. This is exactly what we find. By contrast, we should not and do not

find a similar result for voluntary CEO turnovers. These results are in line with a moni-

toring channel at work. We also consider a second monitoring channel, the curbing of real

earnings management. Real earnings management boosts earnings by reducing discretionary

expenses, manipulating sales at the cost of cash flow from operations (CFO), and overpro-

ducing to lower average production costs (Roychowdhury [99]). Therefore, we check whether

academic directors are associated with greater abnormal R&D expenses, higher abnormal

CFO, and lower abnormal production, i.e., less real earnings management. Such results

would be consistent with the notion that academic directors prevent managers from wasting

company resources that could otherwise be used for innovation.

In the last part of our empirical analysis, we investigate firm value implications of academic

directors. Greater corporate innovation facilitated by academic directors can lead to higher

firm value. However, while academic directors are research-oriented and promote innovation,

they also have limitations. In particular, academic directors generally lack industry experi-

ence, their areas of expertise may not match the firms’ operations, and their evidence-driven

approach may slow down decision making. Overall, the value effect of academic directors is

unclear for the average firm. However, we hypothesize that academic directors are particu-

larly valuable for innovative firms. Consistent with this prediction, we find that academic

boards are associated with 5.0% higher firm value (measured by Tobin’s Q) for high R&D
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firms. By comparison, academic directors are not significantly related to firm value for low

R&D firms. We also identify innovative firms using patent counts and the results are robust.

Because firms hiring academic directors are not only more R&D-intensive, but also larger,

older, and less leveraged than firms not hiring academic directors, we also consider whether

the association between academic directors and firm value differs along these other dimen-

sions. To do so, we construct an indicator variable for mature firms (i.e. larger, older, and

more leveraged firms) and check whether the link between academic directors and firm value

varies with firm maturity. We do not find a significant association between academic direc-

tors and firm value for mature firms. All these results are robust to explicitly controlling

for firms’ R&D expenditures. Hence, while innovative firms and mature firms both tend

to use academic directors, only innovative firms benefit from this policy. It is possible that

mature firms hire academic directors for reasons not necessarily related to shareholder value.

Lastly, we find that the academic director-firm value link at innovative firms is concentrated

in cases where the academic directors have a STEM background.

Our findings contribute to two broad strands of the literature. First, we contribute to the

literature on board member characteristics and firm outcomes. For example, Dass et al. [31],

Drobetz et al. [34], and Faleye et al. [42] find that independent directors help enhance firm

value with their industry experiences. Güner et al. [55] document that board members with

financial expertise significantly influence firm financing and investment decisions. Adams

and Ferreira [4] and Kim and Starks [75] show that female directors are associated with more

effective advising and more intense monitoring. Krishnan et al. [79] show that the presence

of directors with legal backgrounds on the audit committee is associated with higher financial

reporting quality.4 This paper complements previous studies by examining a very important

4Other related research documents the relevance of directors’ international experience, CEO status and
performance at another firm, and same industry experience to board monitoring and advising (e.g., Fich
[45], Fahlenbrach et al. [41], Kang et al. [71], Masulis et al. [85]).
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and previously understudied type of directors, academic directors. Our results on innovation

and firm value corroborate critical advising and monitoring roles of academic directors.

We also contribute to the body of studies about the impact of corporate governance on

innovation. Innovation investment is risky and takes a long time for potential gains to

realize (e.g., Manso [84]). Because executives are risk-averse and tend to focus on short-term

performance goals, they are often reluctant to invest in R&D (e.g., Coles et al. [23], Gopalan

et al. [52]). Therefore, it is an important task for boards to encourage the CEOs to engage

in innovative activities through contractual design and monitoring. There is substantial

evidence that boards offer top executives option-based compensation and equity awards

with long vesting periods to mitigate executives’ aversion to innovation (e.g., Bebchuk and

Fried [10], Coles et al. [23], Gopalan et al. [52], Manso [84]). It is also suggested that anti-

takeover protection can make executives more willing to invest in R&D by shielding them

from takeover threats before positive innovation outcomes manifest (Stein [103], Atanassov

[8]). In this paper, we propose and find evidence that academic directors, who have an

intrinsic interest in R&D, make executives innovate more through active monitoring.

Our paper is related to Adams et al. [3] who argue that director skills are multi-dimensional

and identify 20 important director skill categories including “Academic”. While Adams

et al. [3] provide summary statistics about academic directors, they do not conduct in-

depth analysis on this specific category of director skill. By contrast, we focus on academic

directors and analyze their determinants and impacts in detail. Also related to our paper

is He and Hirshleifer [61] who document a positive effect of PhD CEOs on innovation. We

find that, after controlling for PhD CEOs, academic directors remain significantly associated

with more innovation. Interestingly, our definition of “academic” is stricter than in Adams

et al. [3] and He and Hirshleifer [61] by requiring both a doctorate and an academic career.

This strict definition seems to be important for identifying academic directors because, as
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we show, directors with doctorates but not academic careers do not matter for innovation.

Our paper is also related to Francis et al. [47] who investigate how board members affiliated

with universities affect firm performance. While Francis et al. [47] focus on the value effect

of academic directors and only briefly touch upon innovation, we focus on and provide

causal evidence on academic directors’ impact on firms’ innovation activities including R&D

investment, patent quantity, quality and value. Additionally, Francis et al. [47] conclude that

the average firm benefits from hiring professors as directors while we contend and find that

academic directors are associated with higher firm value only at innovative firms. Lastly, part

of Francis et al. [47]’s results do not survive in our sample. This could be due to the noisy

definition of academic directors. They identify academic directors by searching keywords

(e.g., university, college, institute, school, academy) without requiring doctoral degrees. In

contrast, we ensure that an academic director has a doctoral degree and a primary career in

academia. This helps us exclude clinical professors and professors of practice who are not

research-oriented.

1.2 Data and Sample

1.2.1 Sample

Our sample begins with all firms that were in the S&P 1500 index at any time between

2000 and 2017.5 We obtain board information and director characteristics from BoardEx.

BoardEx records information about directors’ characteristics such as age, tenure, indepen-

dent status, retirement status, and the number of boards each director serves. Information

about directors’ education backgrounds (e.g., name of the school, type of degree, degree
5Our sample begins in 2000 because the BoardEx director characteristics file that we use to identify

directorships begins in 2000.
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award date) and employment histories (e.g., company name, position, starting date, ending

date) are also from BoardEx.

We collect CEO characteristics such as age, tenure, and stock ownership from ExecuComp.6

We extract financial information from Compustat North America Annual files, stock return

data from CRSP files, institutional holdings data from the Thomson Reuters 13F database,

and information about analyst coverage from I/B/E/S detail files. Patent issued, number

of citations, and patent value are from Prof. Noah Stoffman’s website (Kogan et al. [76]).

We remove financial (SIC between 6000-6999) and utility (SIC between 4900-4949) firms

and firms without a CRSP security code of 10 or 11. The final sample is an intersection of

the ExecuComp, BoardEx, Compustat, and CRSP, and consists of 221,475 directorships in

24,599 firm-years on 2,120 different firms.

1.2.2 Academic Director

We classify academic directors as independent directors who satisfies both conditions: (1)

a doctoral degree, and (2) a career in academia.7 To identify the board members with re-

search oriented doctoral degrees, we use the director education file in BoardEx and search the

following keywords in the qualifications of directors: “PhD”, “Doctor”, “Doctorate”, “Doc-

toral”, “Postdoctoral”, “DPhil”, “Dr”, “MD”, “DM”, “PharmD”, “DDS”, “DSc”, “DVM”,

“ScD”, “DMD”, “DEng”, “DPM”, “VMD”, “DMSc”, “DHA”, and “DDM”.8 To recognize

the directors whose primary career is in academia, we use the director employment file

6We merge ExecuComp and BoardEx using BoardEx-CRSP Compustat Link provided by Wharton Re-
search Data Services (WRDS).

7Our definition of academic director includes all directors with present or past academic experience.
Thus, PhDs who worked in academia for many years and moved to industry are classified as academic
directors. Nevertheless, the number of such directors is small in our sample. We acknowledge this potential
measurement error.

8He and Hirshleifer [61] identify CEOs with PhD degrees by searching for a very similar set of keywords
in the qualifications.
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and search both the word “Professor” in the role name and the following keywords in the

company name: “University”, “School of”, “Business School”, “Medical School”, “Institute

of”, “College”. We exclude “Acting Professor”, “Adjunct Professor”, “Guest Professor”, and

“Honorary Professor” because these are considered either temporary positions or honorary

titles granted for the contributions made to school or community.

To aggregate classifications from the director level to the firm level, we create a dummy

variable equals to one if a firm has at least one academic director in a given year, and zero

otherwise. We also calculate the fraction of independent directors who are academic directors

as an alternative measure in our analyses.

1.2.3 Descriptive Statistics

Table 1 summarizes the characteristics of the boards, directors, firms, and CEOs in our

sample. Panel A reports the characteristics of the boards. The mean of the Academic board

is 0.31, indicating that a non-trivial portion (31%) of S&P 1500 companies have at least one

academic director serving on their board. The mean fraction of independent directors who

are academic directors is 6%, which implies that the fraction of a board’s academic directors

is small. The average firm in our sample has 9 directors on the board, 76% of which are

independent directors. 51% of CEOs serve as chairman of the board. Panel B reports the

characteristics of the directors in our sample. Out of 221,475 director-firm-year observations,

5% are academic directors. This number coincides with the related statistics documented in

Adams et al. [3] over a shorter sample period.9 The average director holds about 2 corporate
9Adams et al. [3] study director skill sets by exploiting Regulation S-K’s 2009 requirement. The rule states

that U.S. firms must disclose the qualifications or skills of directors in the Proxy Statements. However, due
to data limitations, their sample spans three years whereas our sample spans seventeen years. Adams et al.
[3] find 8.1% of outside directors have “academic” skill. Directors from academia or has a higher degree
(such as a Ph.D.) are considered as “academic”. Their definition is not restrictive to both an academic career
and a PhD degree, while our definition requires both. We highlight the importance of the academic career
in addition to doctoral degree in our paper.
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directorships and is 61 years old. 17% of the directors reach the retirement age of 70.

Panel C reports firm characteristics. The average firm in our sample has about $8 billion

in book assets and more than 6 business segments, suggesting that our sample is composed

of medium to large firms with multiple divisions. An average firm has 19% of their assets

in cash, 22% in leverage, 4% in R&D expenditures, and 6% in capital expenditures. Lastly,

Panel D reports CEO characteristics. He and Hirshleifer [61] document that CEOs with

doctoral degrees innovate more. If the presence of a PhD CEO and that of an academic

director is correlated, PhD CEO could be an omitted variable that we should control for.

PhD CEO is defined as a dummy variable that equals one if a CEO has a doctoral degree,

and zero otherwise. In our sample, 8% of the firms employ PhD CEOs. An average CEO is

55.7 years old and remains in the job for about 8 years. A CEO owns, on average, 2.15% of

the company’s shares. Overall, our sample is comparable to samples used in the literature.

Table 2 reports the percentage of firm-year observations with academic directors in 10 of

the Fama-French 12 industries. There is a significant representation of academic directors

in the innovation industry. More than half of the firms (62%) in the health industry have

at least one academic director serving on the board.10 Similarly, He and Hirshleifer [61]

find that PhD CEOs are more common in the health sector. There is also a reasonable

representation of academic directors in other industries – firms with at least one academic

director constitute about 19% - 32% of the observations in other industries.

10As firms need to stay innovative to compete in the health industry, this result hints possible matching
between academic directors and firms. That is, firms with innovative needs are more likely to hire academic
directors.
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1.3 Determinants of Academic Directors

In this section we study the determinants of academic directors. Table 3 compares the char-

acteristics of firms with academic directors to the characteristics of firms without academic

directors. The first two columns present the number of observations and means of firm

characteristics for firms with academic directors, and the next two columns present the same

statistics for firms without. The last two columns report the differences between the means

of the two groups and the standard errors of the differences.

We begin by comparing innovation activities and growth options because we find that aca-

demic directors are more prevalent in innovative industries. We find that firms with academic

directors are associated with higher R&D expenditures (0.047 vs 0.032). The difference is

statistically significant and economically meaningful. He and Hirshleifer [61] show that firms

with PhD CEOs innovate more. We find that firms with academic directors are 6.8% more

likely to be led by PhD CEOs. Using Tobin’s Q to measure the value of growth options,

firms with academic directors tend to have more valuable growth options.

When comparing other firm characteristics, we find that firms with academic directors tend

to be more profitable (higher industry-adjusted ROA) but do not have significantly higher

stock returns. These firms are larger, older, and have more business segments. Firms

with academic directors use less debt than firms without. The difference is statistically

significantly but economically marginal (-1%). Firms with academic directors are less risky,

measured by monthly stock return volatility over the past three years. Firms with academic

directors are followed by more analysts, but have fewer shares held by institutional investors.

Nevertheless, the difference in institutional ownership is economically insignificant.

We then study the determinants of academic directors in a multivariate framework. In

Table 4, we report the results of panel Logit models. The dependent variable equals one if
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a firm has at least one academic board member serving on the board in a given year, and

zero otherwise. We separately include a lagged PhD CEO dummy, R&D, industry adjusted

ROA, and industry adjusted stock return in Columns (1) - (4), and include all four in the

same model in Column (5). We control for lagged firm size, number of segments, Tobin’s

Q, firm age, leverage, stock return volatility, analyst coverage, and institutional ownership

in all columns. Industry fixed effects are included to control for unobserved heterogeneities

across industries, as academic directors appear to be more common in the health industry.

Year fixed effects are also included to control for common shocks each year. Standard errors

are clustered at the firm level.

In Column (1), the independent variable of interest is the PhD CEO dummy. We want to test

whether firms led by PhD CEOs are more likely to have academic directors after controlling

for firm characteristics. The estimated coefficient of the PhD CEO dummy is positive and

statistically significant. The marginal effect reported in the squared brackets indicates that

PhD CEO is an economically meaningful determinant of academic directors. Firms led by

PhD CEOs are 12.9% more likely to have at least one academic director serving on the board.

In Column (2), we replace the PhD CEO dummy with R&D. The estimated coefficient on

R&D is positive and significant. For a one standard deviation increase in R&D, firms are

4.7% more likely than the average firm to have academic directors. Results in both columns

suggest that innovative firms are more likely to be associated with academic directors.

In Columns (3) and (4), we investigate how a firm’s performance is associated with the

likelihood that there are academic directors on the board. We use industry median adjusted

ROA to measure accounting profitability of firms. The estimated coefficient is negative and

significant. This means that firms with low profitability are more likely to have academic

directors. When industry median adjusted stock return is used to measure stock market

performance, we do not find a significant relationship between stock market performance
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and the presence of academic directors.

It is possible that the negative and significant coefficient on industry adjusted ROA is caused

by omitted variables. For example, high R&D firms tend to have academic directors and

lower accounting profits. The positive coefficient on R&D may be driven by the correlation

between PhD CEO and R&D (He and Hirshleifer [61]). Hence, we include the PhD CEO

dummy, R&D, industry adjusted ROA, and industry adjusted stock return in the same

model, and report the results in Column (5). The results for PhD CEO and R&D investments

remain robust, but the estimated coefficient on industry adjusted ROA turns insignificant.

This indicates that the negative coefficient on industry adjusted ROA found in Column (3)

is driven by the correlation between R&D and accounting profits. The coefficients on size

and firm age are positive and significant, while the coefficient of leverage is negative and

significant. Overall, the results suggest that firms hiring academic directors are larger, older,

less leveraged, and more R&D intensive.

1.4 Academic Directors and Innovation Activities

Academic directors by definition are research-oriented. After earning a doctorate, academic

directors continue to conduct research and produce innovative research output. Such an

exploratory mindset is found to be associated with long-term oriented decisions such as higher

investment in R&D (Manso [84], Wulff et al. [109], He and Hirshleifer [61]). An academic

director can also advise the executives about specific R&D projects, especially if his research

area overlaps with the scope of the projects. Hence, the presence of academic directors

should improve firm innovation inputs and outputs. We provide evidence from pooled panel

regressions and exogenous director turnovers on the impact of academic directors on firm

innovation.
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1.4.1 Evidence from Panel Models

We begin by presenting evidence from panel models. We specify a linear panel model with

R&D expenditures as the dependent variable. The independent variable of interest is the

academic board dummy indicating whether a firm has an academic board member in a given

year. We select controls for firm and CEO characteristics following Manso [84], Bena and Li

[11] and He and Hirshleifer [61]. We also include the PhD CEO dummy in our model. He and

Hirshleifer [61] find that firms with PhD CEOs innovate more. If firms with PhD CEOs are

also more likely to hire academic directors, PhD CEOs could be an omitted variable. Thus,

it is important to control for PhD CEO in our model when studying academic director’s

impact on innovation activities. Including the PhD CEO dummy can also help us compare

the impact of an academic director to that of a PhD CEO. Lastly, we include an interaction

between the academic board dummy and the PhD CEO dummy to test if the co-existence

of academic directors and PhD CEOs could strengthen firms’ innovative efforts. Industry

and year dummies are included to control for unobserved heterogeneities. We report t-stats

based on standard errors clustered at firm level.

The results are presented in Table 5. In Column (1), the dependent variable is one-year

forward R&D expenses. The estimated coefficient on Academic Board is positive and sta-

tistically significant, which supports the hypothesis that academic directors are positively

associated with innovation inputs. The effect is economically meaningful. Controlling for

all the important determinants of R&D, firms with academic directors invest 0.9 percentage

points more of their assets in R&D (22.5% of the sample mean).11 The coefficient on PhD

CEO is also positive and significant, which confirms He and Hirshleifer [61]’s findings. All

else equal, firms with PhD CEOs spend 2.5% more in R&D. This effect more than doubles

the effect of academic directors, consistent with the fact that a CEO is more directly involved

11As reported in Table 1, mean R&D is 4% of book assets in our sample.
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in the operations of a firm. Lastly, we do not find that the presence of both a PhD CEO

and an academic director affect R&D spending, as the interaction between the two dummies

is statistically insignificant.

In Columns (2) and (3), the dependent variables are three-year and five-year forward R&D.

We find similar positive and significant coefficients on Academic Board. In Columns (4)

- (6), we repeat the analyses in Columns (1) - (3) but replace Academic Board with the

fraction of independent directors who are academic directors (% Academic). The results

remain robust. The estimated coefficients are positive and statistically significant in all

three columns. Overall, the results indicate that academic directors are positively associated

with both near-term and long-term innovation inputs.

High R&D expenditures do not necessarily lead to high innovation outputs (e.g., Bena and Li

[11]). We cannot conclude that academic directors have a positive impact on firm innovation

if they are only associated with high R&D expenditures. To study how academic directors

are associated with innovation output, we adopt the empirical methodology in Table 5 and

replace the dependent variables with proxies for innovation output.

Table 6 report the results. In Column (1), innovation output is measured by the logarithm of

total number of patents filed by a firm in a given year. The coefficient on Academic Board is

positive and statistically significant, indicating that firms with at least one academic director

are applying for more patents than firms without any academic directors. The coefficient on

PhD CEO is also positive and statistically significant, which is consistent with the findings

of He and Hirshleifer [61]. The impacts from academic directors and PhD CEOs are both

economically meaningful. Ceteris paribus, firms with academic directors on average apply

for 22.4% (= e0.202 − 1) more patents than firms without any academic directors, and firms

led by PhD CEOs apply for 48% (= e0.392 − 1) more patents than firms led by non-PhD

CEOs.
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In Column (2), the dependent variable is the logarithm of total number of citations. Aca-

demic Board is positively associated with the number of citations. Specifically, firms with at

least one academic director are associated with 26.5% (= e0.235−1) more citations than firms

without any academic directors. In Column (3), we use the logarithm of citation-weighted

patent counts to proxy for the output of innovation, following Hall et al. [56] and Kogan et al.

[76]. Intuitively, this measure is the “weighted count” of patents – patents that receive more

citations are given larger weights.12 This variable takes a higher value if the firm applies

for more patents and it’s patents receive more citations. Hence, this variable captures the

quality of patents. The positive and significant coefficient on Academic Board suggests that

firms with academic directors produce a greater number of important patents. In all three

columns, we obtain insignificant coefficients on the interaction between Academic Board and

PhD CEO.

In Columns (4) - (6), we replace Academic Board with the fraction of independent directors

who are academic directors. We obtain qualitatively similar results. In untabulated results,

we find the same relationship between academic directors and innovation after removing firms

in the health sector. Hence, our results are not concentrated in the most innovative firms.

Overall, the results suggest that academic directors are associated with more innovation

outputs. However, academic directors and PhD CEOs do not have an interaction effect on

innovation.

Because for firms that have academic directors, more than half have only one academic

director, one might question whether one director can make a significant impact on corporate

policies given the average board has 9 directors. We interviewed a long-term director and

were told that one director can make a difference by raising questions which open board

12A detailed definition of Ln(Tcw) is presented in the Appendix. This measure accounts for truncation in
citations, as we cannot observe citations received by patents granted during later years of the sample period.
The data on forward citations are from Prof. Noah Stoffman’s website.
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discussions. When a director raises a question, the board will start a discussion around that

question. Final decisions will not be carried out until any concerns are properly addressed.

Given one academic director can make a difference, we are interested in knowing whether

adding additional academic directors to the board brings extra value. We create two dummy

variables. Academic board–one academic director equals one if a firm has only one academic

director in a given year. Academic board–more than one academic director equals one if a

firm has two or more academic directors in a given year. We regress innovation input and

output measures on these two dummy variables. We follow the same specifications as in

Table 6, and report the results in Table B1. The estimated coefficients on Academic board–

one academic director are positive and significant in all columns. This is consistent with

the notion that one academic director is capable of making an impact on firm innovation.

The estimated coefficients on Academic board–more than one academic director are also

positive and significant suggesting that additional academic directors further strengthen

firms’ innovative efforts.

1.4.2 Evidence from Exogenous Director Turnover

The results so far are consistent with the notion that academic directors improve innovative

activities. However, the results are also consistent with innovative firms being more likely to

hire academic directors. Reverse causality is a concern. Also, while we control for observable

factors influencing both board characteristics and firm innovation such as PhD CEOs, there

could still be unobserved omitted variables at work.

To further address endogeneity concerns, we study how firms’ innovative activities change

following exogenous departures of academic directors. Following prior literature, we argue

that changes in the presence of academic directors on boards resulting from academic director
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deaths are exogenous, i.e., they are unlikely to be caused by firm policy or performance

changes (e.g., Nguyen and Nielsen [90], Drobetz et al. [33], Fee et al. [44]).13 We start by

collecting all director deaths during our sample period. We divide these death events into

a treatment group, academic director deaths, and a control group, deaths of non-academic

directors.

Out of the 24,599 firm-year observations in our panel dataset, we identify 697 death-related

director turnovers, 30 of which are turnovers of academic directors. We track any changes in

the composition of the board when an academic director departs due to death. Among the

30 academic director turnovers, in two cases a new academic director joins the board in the

same year. We drop these cases from the sample because the fraction of academic directors

on the board does not change. (There are no cases in which multiple academic directors

depart due to death in the same year or multiple academic directors are hired in the same

year.) In 13 cases no new director joins and in 15 cases one or more non-academic director

joins the board. In both types of cases the fraction of academic directors on the board

declines. These 28 cases are considered our treated firms. For each treated firm, we select

a close match from the control group of firms which experience a death-related departure of

a non-academic director. This is done by narrowing the sample down to control firms that

operate in the same industry as the treated firm, and then selecting the control firm that is

closest in size to the treated firm. We lose 9 treated firms due to the lack of control firms.

Our final sample consists of 19 treated firms and 19 control firms.

For each pair of treatment and control firms, we track their innovation activities three years
13One potential concern is that, while director deaths may be exogenous, whether a firm replaces the

departing director with an academic or non-academic director is an endogenous choice. We acknowledge
this limitation. However, as reported below, firms rarely hire an academic director as replacement following
a death-related academic director departure. Among the 30 firms experiencing death-induced academic
director turnovers, 2 (6.7%) hire a new academic director while 28 (93.3%) firms do not hire a new director
or hire a new non-academic director. For firms that replace the departing director with a non-academic
director, it is implausible that almost all firms experiencing an academic director death happen to want to
reduce innovation and, as a result, replace the departing director with a non-academic director.
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before and two years after the year of the director turnover. We run a difference-in-differences

model in which the dependent variable is a proxy for innovation. The independent variable of

interest is the interaction between Academic Director Departure and Post. Academic Director

Departure equals one for firms experiencing exogenous departures of academic directors,

and zero for firms experiencing non-academic director deaths (the treatment dummy). Post

equals one for the post-turnover years, and zero otherwise (the time dummy). The coefficient

on the interaction shows the effect of exogenous departures of academic directors on firms’

subsequent innovation activities. We incorporate firm controls in the model. We include

firm fixed effects to control for time-invariant firm characteristics and year fixed effects to

control for common shocks. The treatment dummy is omitted in the model because it is

subsumed by firm fixed effects. Our estimates are based on within firm variations before

and after director turnovers.

The results are reported in Table 7. In Columns (1) and (2), the dependent variables are R&D

and Ln(Patent). The coefficients on the interaction are negative but statistically insignifi-

cant. These suggest that the treatment firms and the control firms have similar changes in

R&D and patent counts around director departure. In Columns (3) and (4), the dependent

variables are Ln(Cite) and Ln(Tcw). The coefficients on the interaction are negative and

significant at the 10% level. These indicate that, relative to firms experiencing non-academic

director deaths, firms experiencing academic director deaths have larger reductions in the

number citations and the number of important patents. Overall, the results suggest that

academic directors do not make companies spend more on R&D, and may not significantly

increase patent filings. However, they seem to know which patents are important and guide

companies’ efforts toward important patents. The results corroborate our hypothesis that

academic directors improve firm innovation.

To confirm that our results are not driven by the differences in the pre-trends of the treat-
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ment and control firms, we repeat the analyses in Table 7 but interact Academic Director

Departure with two pre-turnover year dummies and two post-turnover year dummies. If the

pre-trends of the treatment firms and the control firms are similar, then the coefficients on

the interactions between Academic Director Departure and the pre-turnover year dummies

should be insignificant. The results are reported in Table C1. The insignificant coefficients

on the first two interactions suggest that the pre-trends of the treatment firms and the con-

trol firms are not statistically different. By construction, our results are unlikely to be driven

by macroeconomic factors because director deaths are happening at different points in time

for different firms.

1.4.3 Shocks to Academic Director Busyness: Evidence from Merg-

ers

In the previous section, we provide casual evidence that academic directors improve firm

innovation by examining exogenous declines in the fraction of academic directors resulting

from academic director deaths. Because death-related departures are rare, one might worry

about the small sample, which is being used in the diff-in-diff analysis. Hence, we follow

Hauser [60] and employ a quasi-natural experiment that uses board-eliminating mergers to

generate shocks to academic director busyness. Intuitively, an academic director becomes

less busy when he loses a seat on an acquired board. This would allow him to have more

time to fulfill board duties at other companies. If academic directors play important roles

in corporate innovation, we should observe an increase in innovation after they lose a board

seat on an acquired board.

To study the effect of shocks to academic director busyness on change in innovation, we

construct a sample of firms whose directors lose a seat from a board-eliminating merger. We
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start by searching public firms in BoardEx that are targets of successful mergers in SDC.14

We find 1461 mergers of target firms and these target firms employed 12,813 directors in

the year before the merger. These directors held a total of 8,059 board seats on our sample

firms’ boards, 4731 of which are on target firms’ boards. In the year after the merger, these

directors retained 2,195 board seats, and academic directors retained 125 board seats. These

directorships are “shocked” by mergers. We create a variable Shock To Academic Director

Busyness to represent these directorship-years. Lastly, we aggregate this variable from the

director level to the firm level so that Shock To Academic Director Busyness represents firm-

years in which at least one academic director on the board was on a different board that was

acquired and terminated.

We estimate a model in which the dependent variable is the change in innovation measures.

The independent variable of interest is Shock To Academic Director Busyness. This variable

equals zero if none of the academic directors on the board experienced board-eliminating

mergers. We control for changes in PhD CEO, firm size, firm age, sales growth, Tobin’s

Q, ROA, leverage, institutional ownership, CEO tenure, CEO age, CEO ownership, and

number of analysts. Industry and year fixed effects are included to control for unobserved

heterogeneities. T-stats reported are based on standard errors clustered at the firm level.

The results are reported in Table 8. The dependent variables in Column (1) to (4) are changes

in R&D, Ln(Patent), Ln(Cite), and Ln(Tcw), respectively. We find an insignificant coeffi-

cient on Shock To Academic Director Busyness in Column (1) and positive and significant

coefficients on Shock To Academic Director Busyness in Columns (2) - (4). These sug-

gest that relatively to firms whose academic directors do not experience a board-eliminating

merger, firms whose academic directors lose a board seat from a merger have similar change

in R&D, but larger increases in the number of patents, the number of citations, and citation-

14We exclude recapitalizations, exchange offers, repurchases, and privatizations.
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weighted patent counts. A shock to academic director busyness is associated with an increase

of 8.7% in Ln(Patent), 14% in Ln(Cite), and 10.5% in Ln(Tcw). The magnitude of the effects

is smaller than that in Table 7, which is expected because losing an academic director should

have a larger impact on innovation. Overall, the results are in line with those in Table 7 and

corroborate the hypothesis that academic directors improve firm innovation.

1.4.4 Industry PhD and Academic Directors

In our analyses, we define academic directors as independent directors who hold PhD de-

grees and pursue academic careers. Some directors pursue industry careers after earning

their doctoral degrees. We classify this type of director as an industry PhD director. We

hypothesize that industry PhDs are fundamentally different than academic directors and

more like other industry-oriented directors. They are hired not because of their degree but

because they have industry expertise. Thus, we expect that industry PhDs do not have the

same effects as academic directors on firm innovation.15

To show that industry PhDs are similar to other industry-oriented directors, we compare the

characteristics of industry PhDs to the characteristics of other industry-oriented directors

and report the results in Panel A of Table 9. The first two columns report the number

and mean of characteristics of industry PhD directors. The next two columns report the

same statistics for other independent, industry-oriented directors. In the last three columns,

we present the difference between the means of the two groups, the standard error of the

differences, and the percentage difference between the means.

A substantial number of industry PhDs have prior CEO or chairman experience. Out of

15Industry PhDs can be research-oriented. Ideally, we should separate these research-oriented industry
PhDs from other industry PhDs, but this requires substantial data collection. We acknowledge this potential
measurement error.
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more than 11,000 industry PhD directors, about 51% have already been the CEO, 41% have

been the senior executive (i.e., COO, CFO, and President), and 37% have already been the

chairman of another company. Only 28.7% of the industry PhD directors have not held an

executive or chairman position in the past. When compared with other industry-oriented

directors, industry PhD directors are 2.2% more likely to have prior CEO experience, 6.8%

less likely to have other executive experience, 4.4% more likely to have chairman experi-

ence, and 2.3% more likely to have no prior experience in the top executive or chairman

role. Relative to other industry-oriented directors, industry PhD directors are 5.2% less

likely to have public firm experience, have worked for about 0.05 fewer companies and sat

0.065 more boards. The average industry PhD director is slightly older than the average

industry-oriented director. Although the differences between the means of the two groups

are statistically significant, the economic magnitudes are negligible, as indicated by small

percentage differences. Overall, industry PhDs are like other industry-oriented directors,

having adequate industry experience.

A similar comparison is made between academic directors and industry-oriented directors.

Table 9 Panel B reports the results. We find that many academic directors lack industry

experience. Only 21% of the academic directors have prior CEO experience, 19% have prior

senior executive experience, and 23% have prior chairman experience, while over half (56%)

of the academic directors have not held an executive or chairman role. Only a small fraction

(15%) of the academic directors have public firm experience, and the average academic

director has worked for less than one firm. Academic directors’ experiences are in stark

contrast with industry-oriented directors’. The differences are both statistically significant

and economically large, as demonstrated by large percentage differences. A comparison

between the percentage differences in Panel A and those in Panel B indicates that industry

PhDs are similar to other industry-oriented directors while academic PhDs are significantly



1.4. ACADEMIC DIRECTORS AND INNOVATION ACTIVITIES 25

different than other industry-oriented directors. Overall, the results are consistent with the

hypothesis that industry PhDs are fundamentally different than academic directors and more

like other industry-oriented directors.

Next, we examine how the presence of industry PhD directors affects firm innovation. We

create a dummy variable, industry PhD board, which equals one if there is at least one

industry PhD director (but no academic director) on the board. We repeat the analyses

in Table 5 and Table 6 but substitute the academic board dummy with the industry PhD

board dummy. The dependent variables are one-year forward measures of innovation inputs

and outputs. The PhD CEO dummy, firm characteristics, industry fixed effects, and year

fixed effects are controlled.

Table 9 Panel C reports the results. In Column (1), the dependent variable is R&D expendi-

tures. The estimated coefficient on Industry PhD Board is statistically insignificant, indicat-

ing that industry PhD boards are not associated with higher R&D investments. In Column

(2), the dependent variable is the logarithm of total number of patents. The insignificant

coefficient on Industry PhD Board suggests that industry PhD boards are not significantly

associated with a greater number of patents. The dependent variables in Columns (3) and

(4) are the logarithm of total number of citations and the logarithm of citation-weighted

patent counts. The coefficients on Industry PhD Board are insignificant, which suggest that

industry PhD boards are not associated with higher citation counts and a greater number

of important patents. Overall, the findings are consistent with our hypothesis that industry

PhDs do not have the same effects as academic directors on innovation. The results highlight

the importance of the academic career of the directors on firm innovation.
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1.4.5 The Advising Channel: Disciplines of Academic Directors

In this and the next subsection we investigate how academic directors can impact corpo-

rate innovation. In general, boards exert influences by advising and monitoring corporate

executives. We thus examine potential advising and monitoring channels through which

academic directors affect innovation. This subsection studies the advising channel. Aca-

demic directors’ ability to advise the CEO stems from their field of study. Compared with

business, economics, law, and other disciplines, the science, technology, engineering, and

mathematics (STEM) disciplines are particularly relevant to production technology (White

et al. [108]). As such, academic directors in a STEM discipline is more able to advise the

CEO on innovative activities and the CEO is also more likely to respect the academic di-

rectors’ opinions about innovation. Therefore, we hypothesize that academic directors with

a STEM background are more likely to affect innovation activities than academic directors

with a business, economics, law, or other background.

To collect the information on the field of study of each academic director, we start with

BoardEx’s data and across check the education file and the employment file. When both

files clearly show the same discipline, our keyword-based computer algorithm picks up the

discipline directly. Sometimes the language is vague and we have to eyeball the records to

define the discipline. Also, because such data are often missing, we supplement by searching

the internet based on the director’s name and school. Using the collected discipline data,

we classify academic directors into three categories: (1) STEM, (2) BUS, and (3) OTH.

STEM includes science, technology, engineering, and mathematics. Academic directors with

a business, economics or law background are grouped into the BUS category. Those who do

not belong to the STEM or the BUS category are classified as OTH.16 Then, we aggregate

classifications from the academic director level to the firm-year level by creating three firm

16Some examples of OTH include communication, education, history, international affairs, political science.



1.4. ACADEMIC DIRECTORS AND INNOVATION ACTIVITIES 27

dummies. STEM equals one if a firm has at least one STEM academic director. BUS equals

one if a firm has at least one academic director with a BUS background. OTH equals one if

a firm has at least one academic director with a OTH background.

Table 10, Panel A reports the summary of academic directors’ disciplines. Among the 1,032

academic directors in our sample, more than 60% have a background in STEM, 30% are in

the fields of business, economics or law, and 8% are from other fields. Thus, a substantial

fraction of the academic directors come from a STEM background. Among the 24,599 firm-

year observations, 19% have at least one STEM academic director, 14% have at least one

academic director with a BUS background, and only 3% have at least one academic director

with an OTH background. Thus, the overlaps among the three categories seem quite small

at the firm level. We check and verify that there are few occurrences in which a board has

academic directors of more than one type of backgrounds.

Next, we investigate how academic directors from different disciplines affect firm innovation.

We re-estimate the models in Table 5 and Table 6, replacing the academic board dummy

by three dummies each representing boards with at least one academic directors in the

STEM, BUS, or OTH disciplines. The dependent variables are one-year forward innovation

measures. We control for the PhD dummy, firm characteristics, and CEO characteristics.

Industry and year fixed effects are also included.

Table 10, Panel B reports the regression results. In Column (1), the dependent variable

is R&D expenses. We find a positive and significant coefficient on the STEM dummy and

insignificant coefficients on the BUS dummy and the OTH dummy. These results suggest

that STEM academic directors are associated with higher R&D investments but academic

directors with a business, economics, law or other background are not significantly associated

with higher R&D investments. In Column (2), the dependent variable is the logarithm of

total number of patents. The significant coefficient on the STEM dummy suggests that firms
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with at least one STEM academic director apply for and are later granted more patents than

firms without any STEM academic director. Academic directors with a business, economics,

law or other background are not significantly associated with more patents.

In Columns (3) and (4), the dependent variables are the logarithm of total number of citations

and the logarithm of citation-weighted patent counts. The coefficient estimates on the STEM

dummy are positive and significant at the 1% level. These results indicate that firms with at

least one STEM academic director are associated with more citations and a greater number

of important patents. We do not find academic directors with a business, economics, law

or other background to have the same effects, as evidenced by the insignificant coefficients

on the BUS dummy and the OTH dummy. Overall, the results suggest that innovation

improvements are concentrated in firms with STEM academic directors. The results are

consistent with our hypothesis that academic directors with a STEM background are more

likely than other directors to improve firm innovation. More importantly, the results suggest

that academic directors increase innovation by advising the CEO with their STEM expertise.

1.4.6 The Monitoring Channel

Forced CEO Turnovers

We examine the monitoring channel through which academic directors affect innovation in

this subsection. One monitoring channel we consider is whether forced CEO turnovers are

tied to innovation when academic directors are present. Due to the risky and long-term

nature of innovation investment, CEOs are often reluctant to engage in innovative projects

(e.g., Coles et al. [23], Gopalan et al. [52]). Because of this, academic directors may want to

use forced CEO turnover as a disciplinary tool to motivate the CEO to innovate. Prior liter-

ature suggests that CEO replacement is an important monitoring task of boards (Adams and
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Ferreira [4], Eisfeldt and Kuhnen [36], Parrino [92], Peters and Wagner [95], Weisbach [107]).

Therefore, we check whether forced CEO turnovers are associated with innovation when

academic directors are present. A more negative correlation between innovation and forced

CEO turnover at firms with academic directors than at firms without academic directors

would be consistent with the monitoring channel.

We obtain forced CEO turnover data from Peters and Wagner [95] and Jenter and Kanaan

[68]. Forced CEO turnovers occur in 2.45% of the sample firm-years. We run logit regres-

sions of the forced CEO turnover dummy on Academic board, R&D, and their interaction.

The results are presented in Table 11, Column (1). The control variables include firm

performance (industry-adjusted ROA and industry-adjusted stock return), firm size, asset

tangibility and other firm characteristics. We also control for CEO characteristics including

age, tenure, and ownership, as well as industry and year fixed effects. We find a significantly

negative coefficient on the interaction term Academic board×R&D; that is, the existence of

academic directors corresponds to a more negative correlation between R&D and forced CEO

turnovers. This result is in line with our hypothesis and suggests that academic directors

use CEO replacement as a disciplinary tool to motivate the CEO to innovate. Regarding

the control variables, forced CEO turnover is negatively associated with firm performance,

CEO age, CEO ownership, and CEO duality, as we would expect.

Because voluntary CEO turnovers are unlikely to result from boards’ disciplinary actions, the

monitoring channel does not predict a similar result on voluntary CEO turnovers. We check

whether this is the case and report the results in Column (2) of Table 11. As we expect, the

coefficient on the interaction term Academic board×R&D is statistically insignificant and

economically small. One might worry that R&D expenditures correlate with firm perfor-

mance and the observed link between CEO turnovers and R&D could be a manifestation of

the link between CEO turnovers and firm performance. First of all, we note that R&D is
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not a significant determinant of forced CEO turnovers on average, as is shown in Column

(1) of Table 11. To further alleviate this concern, we additionally control for the interaction

between Academic board and industry-adjusted ROA or industry-adjusted stock return and

report the results in Columns (3)-(5). Our coefficient on Academic board×R&D remains sta-

tistically significant and economically similar with these additional controls. Interestingly,

academic directors also correspond to a stronger forced CEO turnover-stock performance

sensitivity, suggesting that their monitoring influence perhaps goes beyond innovation pro-

motion.

Earnings Management

Another monitoring channel we consider is whether firms engage less in real earnings man-

agement when academic directors are present. Managers have incentives to manage earnings

to meet analysts’ earnings forecasts (Bartov et al. [9], Graham et al. [53]). Real earnings

management boosts earnings through reducing discretionary expenses, manipulating sales

at the cost of cash flows, and manipulating COGS expense by overproduction. Reducing

discretionary expenses could mean cutting R&D expenses. Manipulating sales at the ex-

pense of cash flows and overproducing to lower average production costs would reduce firms’

resources. Academic directors put much emphasis on promoting innovation, so they would

want to prevent managers from cutting R&D expenses and curb real earnings management

so as to conserve resources for innovation. Therefore, we check whether academic directors

are associated with greater abnormal R&D expenses, higher abnormal operating cash flows,

and lower abnormal production costs, i.e., less real earnings management.

We estimate linear regression models of real earnings management measures on Academic

Board while controlling for firm and CEO characteristics. We further include industry and

year dummies in all models. The results are reported in Table 12. The dependent variable
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in Columns (1) is abnormal R&D expenses (Abnormal R&D exp). We find that Academic

Board is positively associated with abnormal R&D expenses, which suggests that firms with

academic directors engage less in real earnings management through cutting R&D expenses.

This is consistent with the hypothesis that academic directors prevent managers from cutting

R&D expenses because they put a lot of emphasis on promoting innovation.

While non-R&D expenses can also be used to manage earnings, we do not expect academic

directors to pay much attention to them. Consistent with this conjecture, we find that

Academic Board is not significantly associated with abnormal discretionary expenses (Ab-

normal exp, column 2). In Column (3), the dependent variable is abnormal operating cash

flows (Abnormal CFO). The coefficient on Academic Board is positive and significant at

the 5% level. This indicates that firms with academic directors engage less in real earn-

ings management through manipulating sales at the expense of cash flows. In Column (4),

the dependent variable is abnormal production costs (Abnormal prod). Academic Board

is associated with lower abnormal production costs suggesting that academic directors are

associated with less real earnings management through lowering average production costs

by overproduction. Overall, the results are consistent with our hypothesis that academic

directors prevent managers from wasting company resources that could otherwise be used

for innovation.

Our prediction about the association between academic directors and real earnings manage-

ment does not apply to accrual based earnings management. In untabulated results, we do

not find a significant relationship between academic directors and accrual based earnings

management. The lack of result suggests that the relation between academic directors and

real earnings management is specific to earnings management practices that waste company

resources.
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1.5 Academic Directors and Firm Value

In this section, we study firm value implications of academic directors. Academic directors

are research-oriented and promote innovation. Greater innovation promoted by academic

directors can lead to higher firm value. However, academic directors have undesirable traits.

For example, academic directors in general lack industry experience, and less experienced

directors have a negative impact on firm value (Ahern and Dittmar [5], Bertrand et al. [12]).

Academic directors’ areas of specialty may not be directly related to the firms’ operations.

Additionally, academic directors may stall the decision-making process if they do not see

enough supporting evidence. Thus, for the average firm, the value effect of academic directors

is not clear. For innovative firms, however, we hypothesize that the value effect of academic

directors is positive because academic directors’ strength are especially valuable to these

firms.

To test our hypothesis, we specify a linear model with the one-year forward logarithm of

Tobin’s Q as the dependent variable. The independent variable of interest is Academic board

interacted with an indicator for above-median R&D (High R&D). We control for firm and

CEO characteristics. Industry and year dummies are included to control for unobserved

heterogeneities. Table 13 Column (1) reports the regression result. The coefficient on the

interaction term is positive and significant at the 5% level, suggesting that for high R&D

firms, the value effect of academic directors is positive. Specifically, academic directors are

associated with 5% (= e0.049 − 1) higher firm value for high R&D firms. In contrast, the

coefficient estimate on Academic board is negative and insignificant, indicating no value

effect of academic directors for low R&D firms. The result is consistent with our hypothesis

that academic directors are associated with higher value at firms where innovation is more

important.
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Next, we consider whether the association between academic directors and firm value differs

along other dimensions because as shown in Table 4, firms hiring academic directors are not

only more innovative but also larger, older, and less leveraged. We create an indicator for

firms that are larger, older, and less leveraged (Mature firm). Specifically, we sort firms into

deciles by size (ascending order), age (ascending order), and leverage (descending order),

assign scores 1 to 10 to each decile, and sum up the scores. A mature firm scored higher

than 15. We repeat the analysis in Column (1) but replace High R&D by Mature firm.

Column (2) reports the regression result. The coefficient on the interaction term Academic

board×Mature firm is insignificant. The result remains the same when we additionally

control for the innovation status of the firm in Column (3). The results in Columns (2)

and (3) indicate no value effect of academic directors for mature firms. Overall, the results

suggest that although both innovative firms and mature firms are likely to have academic

directors, only innovative firms benefit from having academic directors. It is plausible that

mature firms hire academic directors for reasons not related to shareholder value.

Lastly, we considers whether the association between academic directors and firm value

at innovative firms differs in academic directors’ disciplines. We re-estimate the model in

Column (1) replacing the academic board dummy by three dummies each representing boards

with at least one academic directors in the STEM, BUS, or OTH disciplines. Column (4)

reports the result. We find a positive and significant coefficient only on the interaction

between STEM and High R&D. The result indicates that the academic director-firm value

link at innovative firms is concentrated in cases where academic directors have a STEM

background.
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1.6 Conclusion

In this paper, we study how academic directors affect innovation and firm value. Academic

directors have a significant impact on firm innovation input and output. On average, total

asset-scaled R&D expenditures are 0.9 to 1 percentage point higher for firms with academic

boards than for firms with non-academic boards. Firms with academic boards also produce

more patents and patents with greater impacts. A test exploring academic director deaths

and another utilizing shocks to academic director busyness due to mergers suggest that the

relation between academic directors and patent applications is causal. We find evidence

that the impact of academic directors on innovation is exerted through both advising and

monitoring channels. Finally, academic directors are associated with higher firm value at

innovative firms where innovation is more valuable.

To the best of our knowledge, this paper is the first to offer a detailed analysis of the impacts

of academic directors on innovation. Despite the lack of attention on academic directors in

prior research and public media, we discover that they sit on the boards of a non-trivial num-

ber of companies and in almost all industries. Furthermore, we find that academic directors,

through advising and monitoring channels, help spur corporate innovation. Academic di-

rectors are also associated with higher firm value at innovative firms. Our paper makes

important contributions to both the literature on the real effects of board characteristics

and the literature about the impact of corporate governance on innovation.
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1.7 Tables

Table 1: Summary Statistics
This table reports summary statistics for board, director, firm, and CEO characteristics. Our sample is an unbalanced panel
consisting of 221,475 directorships in 24,599 firm-years on 2,120 unique firms from 2000 to 2017. All continuous variables are
winsorized at the 1st and 99th percentiles. Detailed variable definitions are reported in the Appendix.

Count Mean S.D. 25th Percentile Median 75th Percentile

Board Characteristics
Academic board 24599 0.31 0.46 0.00 0.00 1.00
% Academic 24573 0.06 0.10 0.00 0.00 0.13
Board size 24599 9.00 2.19 7.00 9.00 10.00
% Independent 24599 0.76 0.14 0.67 0.80 0.88
CEO duality 24121 0.51 0.50 0.00 1.00 1.00

Director Characteristics
Academic director 221475 0.05 0.21 0.00 0.00 0.00
# Directorships 221456 1.95 1.31 1.00 2.00 3.00
Director tenure 221475 8.43 7.83 2.70 6.30 11.80
Director age 215985 60.85 8.89 55.00 61.00 67.00
Retirement age 221475 0.17 0.38 0.00 0.00 0.00

Firm Characteristics
Assets ($mil) 24599 7915.61 19209.25 672.34 1832.96 5717.98
Age 24599 23.34 19.07 10.00 18.00 32.00
# Segments 24599 6.62 5.33 3.00 4.00 10.00
Tobin’s Q 24597 2.03 1.29 1.22 1.63 2.36
ROA 24590 0.05 0.11 0.02 0.06 0.10
Stock return 24569 0.16 0.49 -0.14 0.10 0.36
Volatility 24528 0.13 0.06 0.09 0.11 0.15
Sales growth 24572 0.10 0.24 -0.01 0.07 0.17
Cash 24599 0.19 0.21 0.04 0.11 0.26
Leverage 24599 0.22 0.19 0.04 0.20 0.34
R&D 24590 0.04 0.06 0.00 0.00 0.05
Ln(Patent) 24599 1.15 1.71 0.00 0.00 2.08
ln(Cite) 24599 1.63 2.46 0.00 0.00 3.14
ln(Tcw) 24599 1.04 1.71 0.00 0.00 1.70
CAPX 24541 0.06 0.06 0.02 0.04 0.07
Dividend 24590 0.01 0.02 0.00 0.00 0.02
Repurchase 24590 0.03 0.06 0.00 0.00 0.04
Stock issues 23916 0.03 0.08 0.00 0.01 0.02
Institutional ownership 24110 0.76 0.24 0.65 0.81 0.91
# Analyst 24599 10.01 7.60 4.00 8.00 14.00

CEO Characteristics
PhD CEO 23349 0.08 0.27 0.00 0.00 0.00
CEO tenure 23835 8.22 7.08 3.00 6.00 11.00
CEO age 23660 55.73 7.24 51.00 56.00 60.00
CEO ownership 23769 2.15 5.23 0.11 0.36 1.24
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Table 2: Industry Distribution of Academic Directors
This table reports the industry distribution of academic directors. For 10 of the Fama-French 12 industries, we report the
percentage of firm-year observations that have at least one academic director. The financial sector (SIC between 6000-6999)
and the utility sector (SIC between 4900-4949) are excluded from the sample.

Industry Percentage Industry Percentage

Health 61.89% Other 26.35%

Chemicals 31.80% Shops 25.25%

Consumer Nondurables 31.67% Telecommunication 24.42%

Business Equipment 30.11% Energy 18.64%

Manufacturing 28.92%

Consumer Durables 26.48%
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Table 3: Firms with Academic Directors vs. Firms without
This table compares the characteristics of firms that have at least one academic board member with those of firms that do
not have any for the sample of 24,599 firm-years over the period of 2000-2017. The first two columns present the number
of observations and means of firm characteristics for firms with academic directors, and the next two columns present the
same statistics for firms without. The last two columns report the differences between the means of the two groups and
the standard errors of the differences. All continuous variables are winsorized at 1st and 99th percentiles. Detailed vari-
able definitions are reported in the Appendix. *, **, *** indicate statistic significance at the 10%, 5%, and 1% level, respectively.

Academic board = 1 Academic board = 0
N Mean N Mean Diff. S.E.

R&D 7708 0.047 16882 0.032 0.015*** 0.001
PhD CEO 7364 0.124 15985 0.056 0.068*** 0.004
Ln(Tobin’s Q) 7710 1.067 16887 1.034 0.033*** 0.005
Ind-adj. ROA 7708 0.046 16882 0.032 0.014*** 0.002
Ind-adj. stock return 7705 0.106 16864 0.114 -0.008 0.006
Size 7710 7.953 16889 7.481 0.472*** 0.022
Age 7710 26.703 16889 21.793 4.910*** 0.260
# Segments 7710 7.038 16889 6.436 0.602*** 0.073
Leverage 7710 0.215 16889 0.225 -0.011*** 0.003
Volatility 7698 0.122 16829 0.130 -0.008*** 0.001
# Analyst 7710 10.974 16889 9.575 1.400*** 0.104
Institutional ownership 7581 0.750 16529 0.759 -0.008** 0.003
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Table 4: Determinants of Academic Board
This table reports the coefficient estimates of pooled panel Logistic regressions that examine the determinants of academic
directors. The dependent variable is a dummy variable that equals one if the firm has at least one academic director sitting
on the board in a given year, and zero otherwise. PhD CEO, R&D, Ind-adj. ROA, and Ind-adj. stock return are separately
included as independent variables in Columns (1) - (4), and are all included in Column (5). Additional firm characteristics,
industry fixed effects, and year fixed effects are controlled in all models. More detailed definitions of variables are reported in
the Appendix. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported in parentheses are
calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance at the 10%, 5%,
and 1% level, respectively.

Academic Academic Academic Academic Academic
dummy dummy dummy dummy dummy

(1) (2) (3) (4) (5)

PhD CEOt−1 0.676*** 0.572***
(4.57) (3.84)

R&Dt−1 4.089*** 3.756***
(5.44) (4.67)

Ind-adj. ROAt−1 -0.712*** 0.015
(-2.73) (0.06)

Ind-adj. stock returnt−1 -0.056 -0.031
(-1.45) (-0.79)

Sizet−1 0.279*** 0.299*** 0.284*** 0.280*** 0.303***
(6.30) (6.76) (6.43) (6.32) (6.73)

# Segmentst−1 -0.002 0.001 -0.001 -0.001 -0.000
(-0.21) (0.10) (-0.08) (-0.09) (-0.01)

Ln(Tobin’s Q)t−1 0.234* 0.084 0.357*** 0.293** 0.094
(1.79) (0.65) (2.68) (2.10) (0.63)

Ln(Age)t−1 0.181*** 0.170*** 0.165*** 0.167*** 0.184***
(3.23) (3.14) (3.05) (3.08) (3.28)

Leveraget−1 -0.769*** -0.667** -0.805*** -0.743*** -0.697***
(-2.97) (-2.57) (-3.15) (-2.94) (-2.62)

Volatilityt−1 0.283 -0.898 -0.116 0.258 -0.610
(0.37) (-1.19) (-0.16) (0.35) (-0.77)

# Analystt−1 0.004 -0.001 0.003 0.003 -0.001
(0.56) (-0.12) (0.36) (0.36) (-0.08)

Institutional ownershipt−1 -0.352** -0.357** -0.356** -0.394** -0.327*
(-2.05) (-2.10) (-2.10) (-2.34) (-1.87)

Industry & Year FE Yes Yes Yes Yes Yes
N 20744 21758 21758 21761 20733
pseudo R2 0.101 0.102 0.096 0.096 0.107
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Table 5: Academic Board and R&D Expenditures
This table reports the coefficient estimates of pooled panel regressions that examine the effect of academic directors on R&D
expenditures. The dependent variables are one-, three-, and five-year forward R&D expenses (XRD) scaled by book assets
(AT). The independent variable of interest is the academic board dummy in Columns (1) to (3) and the fraction of academic
directors in Columns (4) to (6). We control for PhD CEO, Size, Ln(Age), Sales growth, Ln(Tobin’s Q), ROA, Leverage,
Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO ownership, and Ln(# Analyst). More detailed definitions of
variables are reported in the Appendix. Industry and year fixed effects are included in all models. All continuous variables are
winsorized at 1st and 99th percentiles. The t-statistics reported in parentheses are calculated based on robust standard errors
clustered at the firm level. *, **, *** indicate statistic significance at the 10%, 5%, and 1% level, respectively.

R&Dt+1 R&Dt+3 R&Dt+5 R&Dt+1 R&Dt+3 R&Dt+5

(1) (2) (3) (4) (5) (6)

Academic board 0.009*** 0.009*** 0.010***
(4.64) (4.71) (4.75)

Academic board×PhD CEO 0.004 0.006 0.004
(0.50) (0.69) (0.38)

% Academic 0.047*** 0.046*** 0.049***
(4.49) (4.30) (4.26)

% Academic×PhD CEO 0.011 0.018 0.016
(0.32) (0.47) (0.39)

PhD CEO 0.025*** 0.023*** 0.026*** 0.024*** 0.023*** 0.025***
(4.25) (4.06) (4.05) (4.42) (4.21) (4.07)

Size -0.006*** -0.006*** -0.006*** -0.006*** -0.006*** -0.006***
(-7.70) (-6.92) (-6.57) (-7.62) (-6.80) (-6.43)

Ln(Age) -0.000 -0.000 -0.001 -0.000 -0.000 -0.001
(-0.33) (-0.49) (-0.74) (-0.20) (-0.32) (-0.57)

Sales growth 0.013*** 0.011*** 0.010*** 0.013*** 0.011*** 0.010***
(4.96) (4.15) (3.20) (5.14) (4.20) (3.25)

Ln(Tobin’s Q) 0.056*** 0.046*** 0.041*** 0.056*** 0.046*** 0.040***
(15.80) (12.74) (10.22) (15.75) (12.65) (10.09)

ROA -0.175*** -0.164*** -0.154*** -0.175*** -0.164*** -0.153***
(-15.39) (-13.81) (-11.01) (-15.55) (-13.90) (-11.04)

Leverage -0.033*** -0.030*** -0.027*** -0.032*** -0.029*** -0.026***
(-7.11) (-5.57) (-4.43) (-7.00) (-5.47) (-4.29)

Institutional ownership -0.006* -0.004 -0.003 -0.006 -0.004 -0.003
(-1.77) (-0.99) (-0.68) (-1.64) (-0.93) (-0.64)

Ln(CEO tenure) 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 0.003***
(3.45) (3.27) (2.69) (3.39) (3.25) (2.71)

Ln(CEO age) -0.033*** -0.036*** -0.038*** -0.033*** -0.036*** -0.038***
(-4.60) (-4.75) (-4.63) (-4.61) (-4.76) (-4.64)

CEO ownership -0.000* -0.000 -0.000 -0.000* -0.000 -0.000
(-1.75) (-0.99) (-0.43) (-1.83) (-1.09) (-0.53)

Ln(# Analyst) 0.009*** 0.009*** 0.010*** 0.009*** 0.009*** 0.010***
(6.96) (6.57) (6.80) (7.04) (6.64) (6.90)

Industry & Year FE Yes Yes Yes Yes Yes Yes
N 20791 16973 13494 20777 16961 13482
R2 0.506 0.488 0.470 0.509 0.490 0.473
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Table 6: Academic Board and Innovation Output
This table reports the coefficients estimates of pooled panel regressions that examine the effect of academic director on firms
innovation outputs. The dependent variables in Columns (1) and (4) are one-year forward logarithm of one plus total number
of patents (Ln(Patent)). The dependent variables in Columns (2) and (5) are one-year forward logarithm of one plus total
number of citations (Ln(Cite)). The dependent variables in Columns (3) and (6) are one-year forward citation-weighted
patent counts (Ln(Tcw)). The independent variable of interest is the academic board dummy in Columns (1) to (3) and the
fraction of academic directors in Columns (4) to (6). We control for PhD CEO, Size, Ln(Age), Sales growth, Ln(Tobin’s Q),
ROA, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO ownership, and Ln(# Analyst). More detailed
definitions of variables are reported in the Appendix. Industry and year fixed effects are included in all models. All continuous
variables are winsorized at 1st and 99th percentiles. The t-statistics reported in parentheses are calculated based on robust
standard errors clustered at the firm level. *, **, *** indicate statistic significance at the 10%, 5%, and 1% level, respectively.

Ln(Patent) Ln(Cite) Ln(Tcw) Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4) (5) (6)

Academic board 0.202*** 0.235*** 0.206***
(3.51) (3.14) (3.54)

Academic board×PhD CEO -0.007 0.030 -0.016
(-0.04) (0.13) (-0.09)

% Academic 0.982*** 1.286*** 1.097***
(3.41) (3.45) (3.78)

% Academic×PhD CEO -0.878 -0.969 -0.958
(-1.43) (-1.15) (-1.50)

PhD CEO 0.392*** 0.543*** 0.367*** 0.478*** 0.650*** 0.454***
(3.37) (3.20) (2.87) (4.23) (4.15) (3.72)

Size 0.469*** 0.548*** 0.444*** 0.471*** 0.550*** 0.446***
(15.37) (14.56) (14.36) (15.46) (14.63) (14.42)

Ln(Age) 0.165*** 0.142*** 0.107*** 0.170*** 0.148*** 0.112***
(5.50) (3.64) (3.56) (5.64) (3.81) (3.73)

Sales growth -0.023 0.017 0.011 -0.024 0.010 0.006
(-0.46) (0.23) (0.19) (-0.48) (0.14) (0.11)

Ln(Tobin’s Q) 0.906*** 1.235*** 0.972*** 0.910*** 1.239*** 0.975***
(11.27) (11.22) (11.06) (11.26) (11.23) (11.06)

ROA -1.096*** -1.746*** -1.119*** -1.099*** -1.728*** -1.110***
(-6.68) (-7.12) (-5.96) (-6.71) (-7.12) (-5.95)

Leverage -0.912*** -1.093*** -0.867*** -0.903*** -1.070*** -0.851***
(-6.90) (-6.21) (-6.30) (-6.79) (-6.06) (-6.15)

Institutional ownership -0.432*** -0.554*** -0.465*** -0.430*** -0.549*** -0.460***
(-4.41) (-4.54) (-4.83) (-4.38) (-4.51) (-4.78)

Ln(CEO tenure) 0.007 -0.003 0.020 0.007 -0.003 0.021
(0.24) (-0.09) (0.67) (0.26) (-0.07) (0.69)

Ln(CEO age) -0.877*** -0.966*** -0.841*** -0.884*** -0.984*** -0.852***
(-4.49) (-3.59) (-4.05) (-4.51) (-3.65) (-4.10)

CEO ownership 0.001 -0.001 0.001 0.000 -0.001 0.000
(0.12) (-0.16) (0.14) (0.08) (-0.19) (0.09)

Ln(# Analyst) 0.195*** 0.276*** 0.205*** 0.197*** 0.278*** 0.206***
(5.41) (5.93) (5.70) (5.46) (5.98) (5.76)

Industry & Year FE Yes Yes Yes Yes Yes Yes
N 21490 21490 21490 21472 21472 21472
R2 0.511 0.482 0.460 0.511 0.483 0.461
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Table 7: Evidence from Exogenous Director Turnovers
This table reports the coefficient estimates of pooled fixed effects regressions that examine the effect of exogenous declines in
the fraction of academic directors caused by academic director deaths on innovation. The dependent variables in Columns (1)
to (4) are one-year forward measures of R&D, the logarithm of one plus total number of patents (Ln(Patent)), the logarithm
of one plus total number of citations (Ln(Cite)), and the logarithm of one plus citation-weighted patent counts (Ln(Tcw)),
respectively. We specify diff-in-diff models by creating a time dummy and a treatment dummy. The time dummy equals one
for post-turnover years, and zero otherwise (Post). The treatment dummy equals one for firms experiencing academic director
deaths, and zero for firms experiencing non-academic director deaths (Academic Director Departure). The independent variable
of interest is Academic Director Departure×Post. We control for Size, Ln(Age), Sales growth, Ln(Tobin’s Q), ROA, Leverage,
Institutional ownership, and Ln(# Analyst), PhD CEO. More detailed definitions of variables are reported in the Appendix.
Firm and year fixed effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles.
The t-statistics reported in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, ***
indicate statistic significance at the 10%, 5%, and 1% level, respectively.

R&D Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4)

Academic Director Departure×Post -0.003 -0.094 -0.777* -0.307*
(-0.33) (-0.63) (-1.92) (-1.72)

Post 0.010 0.134 0.386 0.155
(0.72) (0.91) (1.33) (0.77)

Size -0.078 -0.024 -0.388 0.031
(-1.53) (-0.13) (-0.86) (0.13)

Ln(Age) 0.040 -0.376 0.830 0.129
(1.33) (-1.08) (0.88) (0.35)

Sales growth 0.005 -0.130 -0.358 -0.123
(0.24) (-0.63) (-0.91) (-0.52)

Ln(Tobin’s Q) 0.004 -0.271 0.240 0.101
(0.08) (-0.74) (0.37) (0.31)

ROA 0.033 -0.118 -0.450 -0.560
(0.35) (-0.22) (-0.67) (-1.43)

Leverage -0.027 -0.140 0.624 0.306
(-0.51) (-0.29) (0.68) (0.54)

Institutional ownership -0.033 0.296 1.867** 0.912*
(-0.54) (0.89) (2.33) (1.83)

Ln(# Analyst) -0.010 0.204 -0.031 0.132
(-0.73) (0.97) (-0.07) (0.59)

PhD CEO 0.042 -0.254 -0.600 -0.451
(0.90) (-0.57) (-0.90) (-1.01)

Firm & Year FE Yes Yes Yes Yes
N 168 168 168 168
R2 0.895 0.964 0.931 0.957
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Table 8: Shocks to Academic Director Busyness: Evidence from Mergers
This table reports the regression results examining the effect of shocks to academic director busyness on change in innovation.
The dependent variables in Columns (1) to (4) are changes in R&D, the logarithm of one plus total number of patents
(Ln(Patent)), the logarithm of one plus total number of citations (Ln(Cite)), and the logarithm of one plus citation-weighted
patent counts (Ln(Tcw)), respectively. Shock To Academic Director Busyness is the number of cases an academic director
on a board was on a different board that was acquired and terminated (Hauser [60]). We control for changes in PhD CEO,
Size, Ln(Age), Sales growth, Ln(Tobin’s Q), ROA, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO
ownership, and Ln(# Analyst). More detailed definitions of variables are reported in the Appendix. Industry and year fixed
effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported
in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance
at the 10%, 5%, and 1% level, respectively.

∆R&D ∆Ln(Patent) ∆Ln(Cite) ∆Ln(Tcw)
(1) (2) (3) (4)

Shock To Academic Director Busyness -0.004 0.087* 0.140* 0.105*
(-1.09) (1.77) (1.84) (1.76)

∆PhD CEO 0.009* -0.004 -0.121 -0.090
(1.77) (-0.08) (-1.45) (-1.50)

∆Size 0.016*** 0.083** 0.040 0.020
(3.74) (2.11) (0.65) (0.47)

∆Ln(Age) -0.007** 0.280** 0.321*** 0.192**
(-2.21) (2.22) (3.15) (2.16)

∆Sales growth 0.019*** -0.070** -0.032 -0.047
(6.15) (-2.36) (-0.54) (-1.17)

∆Ln(Tobin’s Q) 0.006 -0.014 -0.039 -0.032
(1.61) (-0.29) (-0.41) (-0.52)

∆ROA -0.056*** 0.071 0.151 0.069
(-4.29) (0.82) (0.83) (0.57)

∆Leverage 0.001 -0.173* -0.239 -0.187
(0.05) (-1.70) (-1.13) (-1.48)

∆Institutional ownership -0.003 -0.079 -0.066 -0.082
(-1.02) (-1.39) (-0.71) (-1.26)

∆Ln(CEO tenure) -0.001 -0.002 -0.036 -0.005
(-0.98) (-0.08) (-0.98) (-0.21)

∆Ln(CEO age) -0.005 0.067 0.321 0.123
(-0.68) (0.41) (1.16) (0.67)

∆Ln(CEO ownership) 0.000* -0.011** -0.008 -0.006
(1.72) (-1.98) (-0.97) (-1.03)

∆Ln(# Analyst) -0.002** 0.021 0.040 0.033*
(-2.15) (1.35) (1.35) (1.71)

Industry & Year FE Yes Yes Yes Yes
N 6289 6289 6289 6289
R2 0.086 0.024 0.029 0.018
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Table 9: Industry PhD Board and Firm Innovation
This table compares industry PhD directors vs other industry-oriented directors and academic directors vs other industry-
oriented directors to show that academic directors are different than industry directors. Panel (a) compares the characteristics
of industry PhD and those of other industry-oriented directors. Panel (b) compares the characteristics of academic directors
and those of other industry-oriented directors. For both panels, we report the number of observations (N), the mean of each
group (Mean), the differences between the means (Diff.), the standard errors of the differences (S.E.), and the percentage
differences (Diff. (%)). Panel (c) reports the coefficient estimates of pooled panel regressions that examine the effect of industry
PhD board on firm innovation. The dependent variables in Columns (1) to (4) are one-year forward measures of R&D, the
logarithm of one plus total number of patents (Ln(Patent)), the logarithm of one plus total number of citations (Ln(Cite)), and
the logarithm of one plus citation-weighted patent counts (Ln(Tcw)), respectively. Industry PhD board is a dummy variable
equal to one if there is at least one industry PhD director (but not academic director) on the board. We control for PhD
CEO, Size, Ln(Age), Sales growth, Ln(Tobin’s Q), ROA, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age),
CEO ownership, and Ln(# Analyst). More detailed definitions of variables are reported in the Appendix. Industry and year
fixed effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics
reported in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic
significance at the 10%, 5%, and 1% level, respectively.

(a) Comparison Between Industry PhD and Other Industry-Oriented Directors

Industry PhD Other Industry-
Oriented Directors

N Mean N Mean Diff. S.E. Diff.(%)

CEO experience 11049 0.512 164552 0.490 0.022*** 0.00 4.49%
Other exec experience 11049 0.407 164552 0.475 -0.068*** 0.00 -14.32%
Chairman experience 11049 0.366 164552 0.322 0.044*** 0.00 13.66%
No role 11049 0.287 164552 0.265 0.023*** 0.00 8.68%
Public experience 11049 0.394 164552 0.445 -0.052*** 0.00 -11.69%
# Company 11049 1.806 164552 1.859 -0.053*** 0.02 -2.85%
# Directorships 11049 2.096 164537 2.031 0.065*** 0.01 3.20%
Director tenure 11049 8.077 164552 8.036 0.041 0.07 0.51%
Director age 11046 63.440 159737 61.471 1.969*** 0.09 3.20%
Retirement age 11049 0.199 164552 0.171 0.029*** 0.00 16.96%

(b) Comparison Between Academic PhD and Other Industry-Oriented Directors

Academic PhD Other Industry-
Oriented Directors

N Mean N Mean Diff. S.E. Diff.(%)

CEO experience 10254 0.213 164552 0.490 -0.278*** 0.01 -56.73%
Other exec experience 10254 0.190 164552 0.475 -0.285*** 0.01 -60.00%
Chairman experience 10254 0.233 164552 0.322 -0.089*** 0.00 -27.64%
No role 10254 0.560 164552 0.265 0.295*** 0.00 111.32%
Public experience 10254 0.150 164552 0.445 -0.296*** 0.00 -66.52%
# Company 10254 0.831 164552 1.859 -1.028*** 0.02 -55.30%
# Directorships 10254 2.122 164537 2.031 0.092*** 0.01 4.53%
Director tenure 10254 8.224 164552 8.036 0.188** 0.07 2.34%
Director age 10253 63.829 159737 61.471 2.358*** 0.09 3.84%
Retirement age 10254 0.224 164552 0.171 0.053*** 0.00 30.99%
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(c) Panel Regressions

R&D Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4)

Industry PhD board 0.000 -0.065 -0.056 -0.068
(0.20) (-1.16) (-0.75) (-1.21)

PhD CEO 0.030*** 0.419*** 0.590*** 0.393***
(6.29) (3.96) (4.04) (3.47)

Industry PhD board×PhD CEO -0.005 -0.004 0.006 -0.017
(-0.55) (-0.02) (0.02) (-0.09)

Size -0.006*** 0.480*** 0.562*** 0.456***
(-7.22) (15.57) (14.73) (14.53)

Ln(Age) -0.000 0.173*** 0.151*** 0.115***
(-0.06) (5.74) (3.87) (3.83)

Sales growth 0.011*** -0.027 0.012 0.006
(4.49) (-0.54) (0.16) (0.11)

Ln(Tobin’s Q) 0.054*** 0.920*** 1.253*** 0.986***
(15.28) (11.29) (11.26) (11.10)

ROA -0.166*** -1.133*** -1.789*** -1.156***
(-15.06) (-6.89) (-7.30) (-6.15)

Leverage -0.034*** -0.944*** -1.131*** -0.898***
(-7.53) (-7.14) (-6.44) (-6.53)

Institutional ownership -0.008** -0.446*** -0.569*** -0.478***
(-2.17) (-4.52) (-4.64) (-4.94)

Ln(CEO tenure) 0.004*** 0.009 -0.000 0.023
(3.23) (0.33) (-0.01) (0.75)

Ln(CEO age) -0.032*** -0.857*** -0.942*** -0.820***
(-4.59) (-4.39) (-3.51) (-3.96)

CEO ownership -0.000* 0.000 -0.001 0.000
(-1.85) (0.05) (-0.20) (0.07)

Ln(# Analyst) 0.009*** 0.196*** 0.277*** 0.206***
(7.20) (5.40) (5.92) (5.68)

Industry & Year FE Yes Yes Yes Yes
N 21489 21490 21490 21490
R2 0.495 0.508 0.481 0.458
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Table 10: Academic Directors’ Disciplines and Firm Innovation
This table reports the coefficient estimates of pooled OLS regressions that examine how academic directors’ areas of expertise
affect firm innovation. We collect the information on the field of study of each academic director and classify academic
directors into three general groups based on their disciplines: STEM, BUS, OTH. Academic directors with a medicine, science,
technology, engineering or mathematics background are grouped into the STEM category. BUS includes business, economics,
and law. OTH includes disciplines that do not fall into either the STEM category or the BUS category. Then, we aggregate
director disciplines to the firm level by creating three firm dummies. STEM equals one if the firm has at least one academic
director with a STEM background. BUS equals one if the firm has at least one academic director with a BUS background.
Finally, OTH equals one if the firm has at least one academic director with an OTH background. In Panel A, we present
the summary statistics of director disciplines and firm dummies. In Panel B, we replicate Table 5 and Table 6, replacing the
academic board dummy with the STEM, BUS and OTH dummy. We control for PhD CEO, Size, Ln(Age), Sales growth,
Ln(Tobin’s Q), ROA, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO ownership, and Ln(# Analyst).
More detailed definitions of variables are reported in the Appendix. Industry and year fixed effects are included in all models.
All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported in parentheses are calculated
based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance at the 10%, 5%, and 1%
level, respectively.

Panel A: Summary of Disciplines
Count Mean S.D. 25th Percentile Median 75th Percentile

Academic Director Level
STEM 1032 0.62 0.48 0.00 1.00 1.00
BUS 1032 0.30 0.46 0.00 0.00 1.00
OTH 1032 0.08 0.27 0.00 0.00 0.00

Firm-Year Level
STEM 24599 0.19 0.40 0.00 0.00 0.00
BUS 24599 0.14 0.34 0.00 0.00 0.00
OTH 24599 0.03 0.17 0.00 0.00 0.00
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Table 10: Academic Directors’ Disciplines and Firm Innovation

Panel B: Panel Regressions

R&D Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4)

STEM 0.017*** 0.382*** 0.531*** 0.418***
(6.80) (5.01) (5.31) (5.29)

BUS -0.001 0.065 0.015 0.041
(-0.57) (0.87) (0.16) (0.56)

OTH 0.003 0.112 0.125 0.133
(0.65) (0.73) (0.61) (0.89)

PhD CEO 0.026*** 0.348*** 0.500*** 0.314***
(6.00) (3.57) (3.79) (3.06)

Size -0.007*** 0.458*** 0.534*** 0.433***
(-8.36) (15.15) (14.30) (14.12)

Ln(Age) -0.000 0.166*** 0.144*** 0.108***
(-0.23) (5.60) (3.75) (3.66)

Sales growth 0.011*** -0.025 0.013 0.008
(4.57) (-0.51) (0.18) (0.15)

Ln(Tobin’s Q) 0.052*** 0.875*** 1.187*** 0.936***
(15.22) (11.04) (11.03) (10.91)

ROA -0.162*** -1.040*** -1.660*** -1.055***
(-15.25) (-6.36) (-6.84) (-5.69)

Leverage -0.033*** -0.899*** -1.071*** -0.849***
(-7.20) (-6.80) (-6.09) (-6.18)

Institutional ownership -0.007** -0.426*** -0.547*** -0.458***
(-2.01) (-4.36) (-4.50) (-4.79)

Ln(CEO tenure) 0.003*** 0.004 -0.008 0.017
(3.03) (0.14) (-0.21) (0.55)

Ln(CEO age) -0.034*** -0.891*** -0.988*** -0.857***
(-4.85) (-4.57) (-3.68) (-4.15)

CEO ownership -0.000* 0.001 -0.000 0.001
(-1.75) (0.21) (-0.06) (0.24)

Ln(# Analyst) 0.009*** 0.195*** 0.275*** 0.204***
(7.30) (5.44) (5.96) (5.72)

Industry & Year FE Yes Yes Yes Yes
N 21489 21490 21490 21490
R2 0.504 0.514 0.487 0.465
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Table 11: CEO Turnover Sensitivity to Innovation
This table reports the coefficient estimates of pooled panel Logistic regressions that examine the effect of academic director
on CEO’s turnover sensitivity to innovation. The dependent variables in Columns (1), (3)-(5) equal one if there is a forced
CEO turnover in a given year, and zero otherwise. The dependent variable in Columns (2) equals one if there is a voluntary
CEO turnover in a given year, and zero otherwise. Forced CEO turnover data are from Peters and Wagner [95] and Jenter and
Kanaan [68] and are available from 1993 to 2016. The sample used in this table ranges from 2000 to 2016. We control for R&D,
Board size, % Independent, CEO duality, Size, Ln(Age), Tangibility, Ind-adj. ROA, Ind-adj. stock return, Leverage, Ln(CEO
age), Ln(CEO tenure), CEO ownership. More detailed definitions of variables are reported in the Appendix. Industry fixed
effects and year fixed effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles.
The t-statistics reported in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, ***
indicate statistic significance at the 10%, 5%, and 1% level, respectively.

Forced Voluntary Forced Forced Forced
(1) (2) (3) (4) (5)

Academic board×R&D -3.554** -0.971 -3.007* -4.033** -2.962*
(-2.26) (-0.94) (-1.81) (-2.55) (-1.77)

Academic board -0.021 -0.116 -0.023 -0.135 -0.174
(-0.17) (-1.58) (-0.18) (-0.96) (-1.20)

R&D -1.339 0.114 -1.466 -1.271 -1.549
(-1.21) (0.15) (-1.31) (-1.15) (-1.38)

Board size -0.022 0.050*** -0.022 -0.023 -0.024
(-0.64) (2.64) (-0.64) (-0.66) (-0.68)

% Independent 0.697 -0.999*** 0.700 0.682 0.688
(1.44) (-3.44) (1.45) (1.41) (1.43)

CEO duality -0.557*** 0.193*** -0.559*** -0.551*** -0.554***
(-4.55) (2.81) (-4.55) (-4.51) (-4.52)

Size 0.038 0.008 0.036 0.046 0.043
(0.72) (0.29) (0.68) (0.87) (0.82)

Ln(Age) 0.100 -0.115*** 0.100 0.100 0.102
(1.56) (-3.11) (1.57) (1.57) (1.60)

Tangibility -0.059 -0.079 -0.043 -0.067 -0.035
(-0.20) (-0.45) (-0.14) (-0.23) (-0.12)

Ind-adj. ROA -4.352*** -1.096*** -4.604*** -4.358*** -4.939***
(-9.06) (-3.34) (-8.75) (-9.08) (-9.21)

Academic board×Ind-adj. ROA 0.960 2.202**
(1.01) (2.19)

Ind-adj. stock return -1.337*** -0.334*** -1.333*** -1.071*** -0.990***
(-5.88) (-4.15) (-5.87) (-4.39) (-4.10)

Academic board×Ind-adj. stock return -1.222*** -1.582***
(-2.89) (-3.41)

Leverage -0.098 -0.080 -0.095 -0.129 -0.128
(-0.36) (-0.42) (-0.35) (-0.48) (-0.47)

Ln(CEO age) -0.851* 6.346*** -0.859** -0.901** -0.933**
(-1.94) (18.90) (-1.96) (-2.05) (-2.13)

Ln(CEO tenure) 0.114* 0.145*** 0.115* 0.120* 0.122*
(1.65) (3.35) (1.66) (1.74) (1.76)

CEO ownership -0.175*** -0.075*** -0.175*** -0.174*** -0.176***
(-3.39) (-7.22) (-3.42) (-3.38) (-3.42)

Industry & Year FE Yes Yes Yes Yes Yes
N 18737 19449 18737 18737 18737
pseudo R2 0.126 0.094 0.126 0.129 0.130



48 CHAPTER 1. ACADEMIC DIRECTORS AND CORPORATE INNOVATION

Table 12: Earnings Management
This table reports the coefficient estimates of pooled panel linear regressions that examine the effect of academic directors on
accrual based and real earnings management. The dependent variables in columns (1) to (4) are abnormal R&D expenses
(Abnormal R&D exp), abnormal discretionary expenses (Abnormal exp), abnormal operating cash flow (Abnormal CFO), and
abnormal production costs (Abnormal prod), respectively. We control for PhD CEO, Size, Ln(Age), sales growth, Ln(Tobin’s
Q), ROA, Leverage, Institutional Ownership Ln(CEO tenure), Ln(CEO age), CEO ownership, and Ln(# Analysts). More
detailed definitions of variables are reported in the Appendix. Industry fixed effects and year fixed effects are included in
all models. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported in parentheses are
calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance at the 10%, 5%,
and 1% level, respectively.

Abnormal R&D exp Abnormal exp Abnormal CFO Abnormal prod
(1) (2) (3) (4)

Academic board 0.005** 0.011 0.006** -0.018**
(2.24) (1.28) (2.14) (-2.47)

PhD CEO 0.024*** 0.034* 0.001 -0.024
(3.39) (1.76) (0.12) (-1.58)

Academic board×PhD CEO -0.004 -0.007 0.015 -0.005
(-0.42) (-0.31) (1.49) (-0.23)

Size -0.008*** -0.034*** 0.003** 0.020***
(-8.32) (-9.47) (2.32) (6.35)

Ln(Age) 0.001 0.002 -0.004*** -0.002
(1.18) (0.40) (-3.03) (-0.53)

Sales growth 0.006* -0.005 -0.009* 0.065***
(1.72) (-0.57) (-1.67) (6.84)

Ln(Tobin’s Q) 0.054*** 0.228*** 0.067*** -0.219***
(11.72) (15.79) (9.23) (-14.58)

ROA -0.137*** -0.363*** 0.268*** -0.129***
(-9.97) (-8.32) (12.66) (-2.86)

Leverage -0.029*** -0.102*** -0.006 0.007
(-5.19) (-5.01) (-0.72) (0.36)

Institutional ownership -0.012** -0.033** 0.020*** 0.006
(-2.46) (-1.98) (3.41) (0.40)

Ln(CEO tenure) 0.002* 0.006 0.002 -0.000
(1.87) (1.28) (1.26) (-0.10)

Ln(CEO age) -0.035*** -0.124*** 0.008 0.041
(-4.15) (-4.36) (0.79) (1.52)

CEO ownership -0.000 0.000 -0.000 0.001
(-0.42) (0.13) (-1.37) (1.05)

Ln(# Analyst) 0.008*** 0.022*** 0.011*** -0.019***
(5.61) (4.27) (5.70) (-4.03)

Industry & Year FE Yes Yes Yes Yes
N 20406 20406 20385 20054
R2 0.238 0.239 0.295 0.199
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Table 13: Firm Performance
This table reports the coefficient estimates of pooled panel regressions that examine the effect of academic director on firm
value. The dependent variables are the logarithm of Tobin’s Q in all models. Academic board equals one if the firm has at
least one academic director in a given year, and zero otherwise. High R&D is a dummy variable equal to one if the firm’s
R&D is greater than the median R&D in our sample, and zero otherwise. Mature firm is a dummy variable equal to one if a
firm is classified as a mature firm based on age, size, and leverage ratio. STEM equals one if a firm has at least one STEM
academic director. BUS equals one if a firm has at least one academic director with a business, economics or law background.
OTH equals one if a firm has at least one academic director from other fields. We control for Size, Ln(Age), Tangibility, ROA,
Volatility, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO ownership, Board size, % Independence,
and CEO duality. More detailed definitions of variables are reported in the Appendix. Industry fixed effects and year fixed
effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported
in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance
at the 10%, 5%, and 1% level, respectively.
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Table 13: Firm Performance

Ln(Q) Ln(Q) Ln(Q) Ln(Q)
(1) (2) (3) (4)

Academic board×High R&D 0.049**
(2.54)

Academic board×Mature firm 0.013 0.019
(0.72) (1.22)

STEM×High R&D 0.050**
(2.09)

BUS×High R&D 0.007
(0.32)

OTH×High R&D 0.033
(0.74)

Academic board -0.003 0.018 -0.010
(-0.22) (1.14) (-0.72)

High R&D 0.151*** 0.150***
(8.69) (8.74)

Mature firm -0.022** -0.028***
(-2.02) (-2.73)

STEM 0.030*
(1.66)

BUS -0.014
(-0.89)

OTH -0.040*
(-1.75)

R&D 2.004***
(19.88)

Size -0.030*** -0.031***
(-6.37) (-6.57)

Ln(Age) -0.029*** -0.029***
(-4.83) (-4.74)

Tangibility 0.024 -0.006 -0.009 0.022
(0.82) (-0.18) (-0.32) (0.75)

ROA 0.886*** 0.900*** 1.035*** 0.890***
(14.23) (13.78) (19.55) (14.47)

Volatility -0.252*** 0.004 -0.369*** -0.258***
(-3.05) (0.05) (-4.65) (-3.12)

Leverage -0.032 -0.028
(-0.92) (-0.81)

Institutional ownership -0.039* -0.052** -0.045** -0.039*
(-1.82) (-2.38) (-2.33) (-1.85)

Ln(CEO tenure) 0.023*** 0.028*** 0.010* 0.022***
(3.58) (4.26) (1.78) (3.48)

Ln(CEO age) -0.165*** -0.212*** -0.125*** -0.168***
(-4.13) (-5.00) (-3.41) (-4.25)

CEO ownership 0.000 0.000 0.001 0.000
(0.06) (0.19) (0.65) (0.04)

Board size 0.003 -0.009*** -0.004** 0.003
(1.29) (-3.97) (-1.97) (1.22)

% Independent 0.012 0.001 -0.026 0.016
(0.29) (0.04) (-0.71) (0.40)

CEO duality -0.000 -0.014 0.004 0.001
(-0.05) (-1.55) (0.54) (0.08)

Industry & Year FE Yes Yes Yes Yes
N 22019 22019 22019 22019
R2 0.297 0.256 0.350 0.301



Chapter 2

Does It Pay To Hire A Friend?

2.1 Introduction

In recent years, professional and social connections between corporate CEOs and their boards

have attracted much academic attention. There is empirical evidence that corporate CEOs

benefit from social connections with their boards. For instance, Hwang and Kim [63] show

that board-connected CEOs receive higher pay with lower pay-performance sensitivities and

face weaker termination threats. Theoretically, if CEO-board connections bring the CEO

higher pay and a safer career without offering benefits to the firm, the shareholder wealth

effect will be negative. However, pre-existing ties between CEOs and their boards could

facilitate communication and coordination between the two vital parties of the firms and,

as a result, benefit the shareholders (Rogers and Bhowmik [96], Uzzi [105], Ingram and

Roberts [64]). In this paper, we study the net shareholder effect of CEO-board pre-existing

connections in the context of new CEO hiring. Specifically, we ask whether it is beneficial

for a board to hire a CEO with pre-existing professional ties with the board.

New CEO hiring provides an interesting empirical setting for studying the effects of CEO-

board connections. In common studies of the relation between CEO-board connections and

shareholder value, researchers are often challenged by potential omitted factors affecting both

CEO-board connections and shareholder value. For example, firms with large boards and

experienced directors tend to have both CEO-board connections and good firm performance.

51
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Endogeneity thus makes it difficult for researchers to draw a causal inference about the

effect of CEO-board connections. The issue is further complicated by the possibility that

a CEO can influence director appointments and capture the board (e.g., Fracassi and Tate

[46], Coles et al. [24], Khanna et al. [74]). To address these concerns, we focus on firm

performance changes around new CEO hiring and utilize a difference-in-differences testing

approach. Our empirical strategy mitigates the endogeneity concerns for two reasons. First,

our identification relies on within-firm changes around CEO turnovers and, as such, our

results are not driven by purely cross-sectional differences between firms with connected

CEOs and those without. Second, the staggered nature of CEO turnovers at different firms

and our concentration on the short time period around a CEO turnover help us attribute

the change in firm performance around the turnover to the change of CEOs. In addition, our

focus on new CEO hiring mitigates concerns about the confounding effects of CEO power

and allows us to concentrate on board decision-making.

We start our analysis by investigating whether it is a prevalent board strategy to hire a

CEO based on his pre-existing connections with the board. Such a test requires us to

compare the unconditional probability that a candidate is chosen as CEO by a hiring firm

with the probability of CEO hiring conditional on the candidate having pre-existing ties

with the hiring board. Thus, we conduct this test in a dataset consisting of not only new

CEOs hired by S&P1500 firms during 2000–2016, but also potential candidates for these

CEO positions. The event-candidate level data is more suited for studying this question

than a dataset consisting of only newly hired CEOs because the former provides less biased

reference groups. For instance, a finding in a new CEOs-only dataset that more than half

of new CEOs have pre-existing ties with their boards is difficult to interpret without a

comparison to the proportion of CEO candidates that have such ties. Because we study

pre-existing professional ties, we exclude cases in which a new CEO is internally promoted.
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Internally promoted CEOs, by definition, are all connected with the hiring boards.

We consider three sets of CEO candidates for each CEO hiring event: all external CEOs

hired in a given year by S&P1500 firms, all external top five executives hired in a given

year by the universe of public firms, and all external top five executives hired in a given

year by the universe of public firms in addition to external CEOs hired by private firms in

that year. Individuals in these sets are clearly on the job market before a CEO hiring event

and, therefore, are potential candidates for the CEO post.1 In all three event-candidate

level datasets, we find consistent evidence that pre-existing professional ties between a CEO

candidate and the hiring board are associated with a greater likelihood that the candidate is

chosen as CEO. As an example of the economic magnitude of the relation, in the candidate

pool consisting of external CEOs hired by S&P1500 firms, a candidate’s connection with a

hiring board corresponds to a 3.75 percentage points increase in the probability the candidate

is chosen by the hiring firm. This is a large effect given that the unconditional probability

of CEO hiring is 2.5%.

Theoretically, a board’s decision to hire a connected CEO could be driven by two distinct

sets of considerations. The first set of considerations reflects the board’s intention to max-

imize firm value. Firms and candidates do not have perfect information about each other

(Jovanovic [69], Gibbons and Murphy [50]). If a candidate has connections with the hiring

board prior to the search, the board can gain soft information about the candidate and

infer the quality of the candidate (Montgomery [87], Yonker [112]). The candidate can also

obtain information about the firm, which alleviates his concerns about the job. Therefore,

connections help the firm reduce search costs and achieve a high firm-CEO match quality. A

high quality firm-CEO match resulting from pre-existing board-CEO connections could also
1Ideally, we want to include only actual candidates considered by each hiring board. However, such data

is extremely difficult to come by. For this reason, we consider three sequentially larger candidate sets. As the
set gets larger, the probability of covering all actual candidates increases, although more pseudo candidates
are included as well.
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lead to smoother communication and coordination between the two parties after the new

CEO joins the firm, compared to an unconnected CEO (e.g., Ingram and Roberts [64]). The

second set of board considerations for hiring connected candidates is the board’s self-interest.

A board may hire a connected candidate to help a friend (Hwang and Kim [63]). Also, it

takes less effort for a board to hire someone they know (Yonker [112]). Our finding that

boards are more likely to choose CEO candidates that they are connected to could be the

result of either set of considerations.

However, the two reasons for hiring a connected CEO have opposite predictions about the

effect of connected CEO hires on firm performance. Connection-based hiring motivated by

firm value maximization should have a positive effect on firm performance, while connected

hiring motivated by boards’ self-interest should have a negative impact on firm performance.

Thus, in the second part of the paper, we compare changes in firm performance around CEO

turnovers between firms hiring connected CEOs and firms hiring unconnected CEOs. We

examine two aspects of firm performance: profitability (measured by return-on-assets) and

market value (measured by Tobin’s Q). We measure the change in firm performance over

the period beginning three years before and ending two years after the hiring event. We

find that, for both performance measures, firm performance increases significantly more for

firms that hire connected CEOs than for firms that hire unconnected CEOs. On average,

the change in return-on-assets is 1.5 percentage points higher and Tobin’s Q is 3.9% higher

for firms hiring connected CEOs than for firms hiring unconnected CEOs. We obtain these

results after controlling for firm fixed effects and year fixed effects and, therefore, these

estimates are not contaminated by purely cross-sectional variations or common time trends

in the data. Our parallel trend tests also suggest that, first, there are common pre-trends

in performance between firms hiring connected CEOs and firms hiring unconnected CEOs;

second, the divergence in performance starts after the hiring event, as we would expect. For
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market value, the effect occurs immediately upon the new CEO’s arrival; for accounting

profitability, the effect occurs two years after the new CEO joins. Overall, our baseline

results on firm performance changes suggest that it is valuable for a firm to hire a CEO

with pre-existing ties to its board, consistent with the hypothesis that connected hires are

motivated by firm value maximization.

We argue that the change in firm performance around CEO turnovers results from the change

in CEO because it is implausible that a confounding event occurs at the same time as the

CEO turnover for every firm, given the staggered nature of CEO turnovers.2 To further

attribute the performance improvement around CEO turnovers to CEO-board connections,

we need to rule out other factors influencing performance changes around CEO turnovers

that are also potentially correlated with CEO-board connections. Forced CEO turnover

could be such a factor. Because the outgoing CEO typically under-performs before a forced

turnover, the replacement is likely to result in performance improvement. If forced turnover

is somehow correlated with connected hiring, it could lead to a correlation between connected

hiring and performance improvement. CEO talent and CEO network centrality are two other

potential confounds. Talented CEOs or CEOs with a large social network tend to improve

firm performance. We would observe our results if talent or network centrality also affects

a candidate’s connections with the hiring board. To assess these possibilities, we control for

forced CEO turnover, CEO network centrality, or CEO talent interacted with the POST

dummy in the difference-in-differences regressions for robustness. We find that our results

remain robust both statistically and economically in spite of these additional controls.

Firms hiring connected CEOs could have different characteristics from firms hiring uncon-

nected CEOs. CEOs hired by connected boards could also differ from CEOs hired by uncon-

2There could be performance mean reversion around CEO turnovers. However, we check and find no
correlation between pre-turnover firm performance and connected CEO hiring. Thus, our difference-in-
differences methodology should control for the mean reversion of firm performance.
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nected boards. We compare connected hiring firms with unconnected hiring firms but find

no difference in firm size, profitability, investment, valuation, and other financial character-

istics. However, connected hiring firms have less busy boards and their previous CEOs are

more likely to be forced out. When we compare connected CEOs with unconnected CEOs,

we find no significant difference in CEO talent, network centrality, gender, education, etc.,

but connected CEOs are older, more likely to be the chairman, and have more experience

working in a public firm recently. To ensure the different board busyness and CEO charac-

teristics are not omitted factors driving our results, we conduct additional robustness tests

controlling for these characteristics interacted with POST. Our results remain statistically

and economically robust. Importantly, none of these governance and CEO characteristics are

significant determinants of the performance change around CEO turnovers. The results from

all these robustness tests lead us to conclude that the performance effect of connected CEO

hiring we find is not a manifestation of other confounds that both correlate with CEO-board

connections and affect firm performance.

After establishing the main empirical finding that it benefits a firm to hire a CEO candi-

date with pre-existing ties with the board, we turn to investigating the channels through

which connections matter. The firm value maximization hypothesis argues that firms hire

CEOs with pre-existing connections to their boards to mitigate both the board’s and the

candidate’s concerns due to information asymmetry, as well as to facilitate good firm-CEO

matches and board-CEO coordination. Under this argument, the benefit from hiring a con-

nected CEO should be particularly salient if there is large information asymmetry between

the firm and the candidate. The benefit should also be significant when the candidate is

worried about termination risk, in which case connections help reduce his/her concern of

termination. Finally, the benefit should be large when it is difficult for the board and the

CEO to coordinate. Using opacity and institutional ownership to measure information asym-
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metry, return volatility and R&D intensity to proxy for CEO termination risk, and board

size to measure coordination costs, we find that there is a greater increase in firm perfor-

mance for connected hires than unconnected hires in the subsample with higher information

asymmetry, CEO termination risk, and coordination costs, but not in the subsample with

lower information asymmetry, CEO termination risk and coordination costs. The effect is

both statistically significant and economically larger in the former subsample. These results

lend support to the idea that connected hiring benefits a firm because it helps mitigate in-

formation asymmetry, alleviate the CEO’s termination concern, and facilitates CEO-board

coordination.

Schmidt [102] argues that mergers and acquisitions are major corporate events that require

close cooperation between directors and executives, and both the monitoring role and the

advising role of the board are important for the success of a merger bid. Therefore, CEO-

board connections, through the facilitation of CEO-board coordination, are likely to increase

acquisition returns. Following Cai and Sevilir [19] and Schmidt [102], we collect the cumu-

lative abnormal announcement returns around M&A announcements for bidders, and test

whether connected CEOs are more likely to make value enhancing acquisitions. We find that

connected CEOs are associated with higher announcement returns. We find statistically in-

significant and economically small announcement return (-0.5%) on acquisitions made by

unconnected CEOs. By contrast, acquisitions made by connected CEOs earn a significant

positive announcement return of 2.2%. These results suggest that connected CEOs can en-

hance firm value by making better acquisitions and corroborate the CEO-board coordination

channel of the connection effect.

We conclude our empirical analyses by examining CEO compensation. If connected hires are

driven by boards rendering favors to their friends, then CEO compensation is likely to be

higher for connected hires than unconnected hires. By contrast, there is no clear prediction
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about the relation between connected hires and compensation if boards hire connected CEOs

to boost shareholder value. On the one hand, connections may enable boards to hire the most

talented CEOs and such CEOs should be paid more. On the other hand, connections mitigate

CEO candidates’ concerns about termination risk and, as a result, the CEOs do not demand

higher pay. We do not find evidence supporting the hypothesis that the boards render favors

to connected CEO candidates. More specifically, we find no significant difference in the first

full year’s CEO total pay between connected and unconnected CEOs. The same result holds

when we examine excess CEO pay, i.e., pay adjusted for firm size and industry effects. The

results on CEO pay further contradict the board’s self-interest hypothesis.

The main contribution of this paper is to enhance our understanding of the value effect

of personal connections between a firm’s CEO and its board of directors. Prior literature

finds evidence that CEO-board social ties are costly to investors (Hwang and Kim [63],

Fracassi and Tate [46], Coles et al. [24], Khanna et al. [74]).3 However, the literature either

focuses on ties built by the CEO through director appointments or does not differentiate

such ties from pre-existing ties. By examining CEO turnovers, we control for the effects of

CEO power and explicitly focus on the effects of the board’s hiring decision. We discover

that CEOs hired with pre-existing ties with firms’ boards improve the firms’ operating

performance and increase firm value. Our results suggest that board-candidate connections

mitigate information asymmetry and facilitate the hiring of talented CEOs. Our findings

are complementary to Schmidt [102], who shows that CEO-board social ties within merger

acquirers are associated with higher bidder announcement returns when the potential value

of board advice is high. However, our results are particularly important because we study

3Hwang and Kim [63] find that connected CEOs receive higher pay with lower performance sensitivities
and face lower termination threats. Fracassi and Tate [46] find that powerful CEOs are likely to appoint
directors with ties to the CEOs and that such firms make value-destroying acquisitions. Coles et al. [24] show
that more directors hired by the CEO are associated with lower board monitoring effectiveness. Khanna
et al. [74] argue that connections CEOs develop with top executives and directors through their appointment
decisions increase the risk of corporate fraud.
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new CEO hiring, a critical event with long-term effects on a firm. This setting also allows

us to focus on pre-existing connections established before a CEO gains power in a firm.

Furthermore, results from our difference-in-differences analyses around CEO replacement

are not subject to the concern that firms hiring connected CEOs are intrinsically different

from firms hiring unconnected CEOs.

Our paper also contributes to the literature on the advisory roles of boards of directors and,

in particular, advisory roles based on their professional and social networks. More connected

boards could possess greater general knowledge as advisors, improve information flow and

communications with other firms, or win business contracts using their relationships (Cai

and Sevilir [19], Goldman et al. [51], Larcker et al. [81]).4 However, boards’ connections

could also result in flawed decision making based on weaker critical analysis, a lowering of

standards, or missed opportunities (Ishii and Xuan [65]).5 We find that boards’ professional

networks help them do a vital job, i.e., identify and attract talented CEOs who are good fit

with their firms.

Last but not least, this paper contributes to our understanding of boards’ CEO selection

decisions. Much of the literature has searched for models of good matching quality between

a firm and its CEO (e.g. Rosen [97], Sattinger [101], Gabaix and Landier [49], Terviö [104],

Pan [91], Cziráki and Jenter [30], Wang [106]).6 We identify board-candidate connections as

an important hiring criterion as such connections significantly improve the information flow

4Cai and Sevilir [19] find that acquirers whose boards are connected with their target boards receive higher
announcement returns. Larcker et al. [81] show that firms with well-connected boards outperform. Goldman
et al. [51] provide evidence that politically-connected boards help their firms win government contracts.

5Ishii and Xuan [65] find that cross-firm social connections between directors and senior executives at the
acquiring and the target firms reduce announcement returns to the acquirer and the combined entity while
increasing the acquirer CEO’s pay and improving the target CEO and directors’ job retention.

6In the matching framework, firm and employee attributes are complementary to each other (Rosen [97],
Sattinger [101]). Gabaix and Landier [49] and Terviö [104] develop an equilibrium model based on the
complementarity between CEO talent and firm size. Extending their work to a multidimensional setting,
Pan [91] develop a matching model based on complementarities between firm size and CEO talent, firm
diversification and CEO conglomerate experience, and firm innovation and CEO technical expertise.
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between a hiring board and its new CEO. We further show that the improved information

transmission and CEO-board cooperation will benefit the firms by improving accounting

and stock market performance. As such, we also contribute to the literature that studies

the impact of CEO hiring decisions (e.g., Parrino and Srinivasan [93], Kaplan et al. [72],

Custódio and Metzger [29]).

Our paper is related to Cziráki and Jenter [30]. Cziráki and Jenter [30] show that 90%

of new CEOs are executives firms are familiar with. They are either insiders or former

colleagues of the hiring firm’s directors. However, they do not compare personal connections

with other determinants of CEO hiring decisions, nor do they study the consequences of the

connection-based hiring strategy. Wang [106] studies the determinants of CEO selection and

conducts some auxiliary analysis on post-succession operating firm performance. Different

from Cziráki and Jenter [30] and Wang [106], our paper aims at identifying the net benefit

of connection-based CEO hiring. We examine both operating and stock performance in a

difference-in-differences framework that controls for purely cross-firm variations and common

time trends; we control for alternative channels through which performance changes may

differ between connected and unconnected hires; and we find subsample results in support

of our information and coordination hypothesis.

2.2 Literature Review and Hypothesis Development

Social connections are important to CEO labor market outcomes. In a perfect labor market,

candidates and job positions are matched when marginal benefits equate marginal costs.

However, as argued by Granovetter [54] and Alan [6], social networks are crucial in real

world labor markets as imperfections (e.g., information asymmetry, costly searching, etc..)

exist. Such imperfections are present in executive labor markets. For example, Liu [83] argues
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that information on both job opportunities and potential candidates is hard to obtain and

hence market participants largely rely on the networks of directors and executives to find

potential matches. Yonker [112] also suggests that information asymmetry and searching

costs are important concerns to CEO-firm matches and lead to firms biasing toward local

candidates.7 This leads to our first testable hypothesis:

Hypothesis 1 (H1). Firms are more likely to hire a CEO candidate that has pre-existing

connections to the board of directors.

A board’s decision to hire a connected CEO can stem from value maximization considera-

tions. Under market imperfection, if a candidate is connected with board members of the

hiring company, the board can gain soft information on the candidate, and the candidate can

learn more about the current situation of the hiring company, the strategic plan of the com-

pany, his upcoming duty, and the expected outcomes (Montgomery [87], Yonker [112]). As

a result, connections reduce search costs and improve CEO-firm match quality. Pre-existing

connections also result in smooth communication and coordination between the directors

and the CEO, and such improvement is valuable to firms. In Adams et al. [2]’s model, a

board can execute its advising role better when executives are more willing to communicate

private information with the board. A similar argument is presented in Harris and Raviv

[59]. Empirically, Ingram and Roberts [64] find that board interlocks8 improve information

flow. Duchin et al. [35] find that when the cost of acquiring information is low, performance

increases when outsiders are added to the board, and when the cost of information is high,

performance worsens when outsiders are added to the board. Furthermore, Schmidt [102]

show that the a friendly board is associated higher M&A announcement returns, especially

7More work related to imperfections of the CEO labor market include Jovanovic [69] and Gibbons and
Murphy [50].

8Board interlocks refer to the cases in which two CEOs are members of the boards of directors of each
other’s companies.
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when cooporation between the CEO and board is appreciated.9

A second set of considerations for selecting a connected CEO is a board’s self-interest. Such

decisions may hurt firm value. For example, Hallock [57] shows that CEOs sitting on each

other’s boards receive more compensation. Hwang and Kim [63] find that CEOs that are

connected to the company board receive higher compensation, achieve lower pay-performance

sensitivity, and exhibit lower turnover-performance sensitivity. Fracassi and Tate [46] show

that CEOs connected to boards destroy firm value and are envolved in more value-destroying

acquisition deals. Kramarz and Thesmar [78], using French data, confirm that connected

CEOs are paid more, are less likely to be replaced when the firm under-performs, and are

less likely to engage in value-creating acquisitions.10

These two sets of contradicting arguments and evidence lead to our firm value maximization

hypotheses:

Hypothesis 2 (H2). Firms hiring connected CEOs have stronger performance improvement

than firms hiring unconnected CEOs.

Hypothesis 3 (H3). Firms hiring connected CEOs make more value enhancing acquisitions.

The firm value maximization hypothesis states that firms hire CEOs with pre-existing con-

nections to their boards to mitigate the concerns of both the boards and the candidates due

to information asymmetry, as well as to facilitate good firm-CEO matches and board-CEO
9In other fields, smooth information flow facilitated by networks is shown to be availing. See, for example,

Hochberg et al. [62], Cohen et al. [21] and Cohen et al. [22]. Hochberg et al. [62] find that better-networked
venture capital firms experience significantly better fund performance because networks promote the sharing
of information and resources among venture capital firms. Cohen et al. [21] find that portfolio managers
perform significantly better on their connected holdings because networks facilitate information transfer from
senior firm officers to portfolio managers. Cohen et al. [22] find that analysts perform significantly better
on their stock recommendations when they are connected to the company because networks facilitate the
transmission of information from corporate board members to sell-side analysts.

10More arguments and evidence on board independence improves firm performance include but is not
limited to Jensen and Meckling [67], Fama and Jensen [43], Weisbach [107], Jensen [66], Brickley et al. [16],
Cotter et al. [25], Mayers et al. [86], Larcker et al. [80], Paul [94], Nguyen [89], Ishii and Xuan [65] and
Khanna et al. [74].
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coordination. Hence, when there is strong information asymmetry between the hiring firm

and candidate, the benefit from hiring a connected CEO is greater. The benefit is also

greater when the candidate is more worried about the risk of termination, in which case con-

nections can help reduce such concerns. Additionally, the benefit should be larger when it

is more difficult for the board and the CEO to coordinate, and pre-existing connections can

smooth communication and enhance cooperation between the CEO and the board. These

arguments lead to our forth hypothesis:

Hypothesis 4 (H4). Stronger performance improvement is concentrated in firms with higher

information asymmetry, greater CEO termination risk, and larger coordination costs.

Last but not least, we investigate how connected CEOs are compensated. If a board hires a

connected CEO for personal interest, the CEO is likely to be paid more (e.g., Hallock [57],

Hwang and Kim [63]). By contrast, there is no clear prediction about the relation between

connected hires and compensation if boards hire connected CEOs to boost shareholder value.

Connections may enable boards to hire the most talented CEOs and such CEOs should be

paid more (e.g., Cremers and Grinstein [27], Gabaix and Landier [49], Albuquerque et al.

[7], Jung and Subramanian [70]). Alternatively, CEO candidates risk their reputations and

careers by joining unfamiliar companies, and hence requires a premium in their compensation

package (Gibbons and Murphy [50], Peters and Wagner [95]). If connections can mitigate

the uncertainty of matching and assist information flow between candidates and firms, then

connected CEOs will demand lower pay than unconnected CEOs. Hence, we would like to

test our final hypothesis:

Hypothesis 5 (H5). Connected CEOs receive higher total compensation and higher abnormal

compensation.
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2.3 Data and Sample

2.3.1 Data Sources

We use multiple data sources for our empirical analyses. We collect the name and pay

information of CEOs from the Execucomp database. The CEO names are used to define

CEO turnover events (see more detail in Section 2.3.2). We use BoardEx to obtain board

information, director characteristics, and CEO/candidate characteristics. BoardEx records

individual profiles such as education background and employment histories. Information

about individual network (e.g., overlapping organizations, overlapping starting year and

ending year, roles of individuals at overlapping firms) are also from Boardex. To identify

internal promotions and external hires, we use a combination of CEO replacement data from

Eisfeldt and Kuhnen [36], BoardEx employment history file, and Factiva data. Company

financial information and stock return data are from Compustat and CRSP.

2.3.2 CEO Appointments

To construct the sample of CEO appointments, we begin by identifying all new CEO ap-

pointments by S&P 1500 firms from 2000 to 2016. Prior to 2000, BoardEx’s coverage of

public firms is limited. Following Eisfeldt and Kuhnen [36], we identify a new CEO ap-

pointment by observing change in the name of the individual who has the CEO title (when

the CEOANN variable from Execucomp equals “CEO”) in two consecutive years. A total

of 3,612 CEO appointments are identified. We exclude 375 appointments of interim CEOs

and 220 appointments for which we cannot find information about the firm or the CEO in

BoardEx. Following Cremers and Grinstein [26], we define interim CEOs as those who have

been employed at the firm for one year or less.
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We then exclude 1,828 internal promotions. We define internally promoted CEOs as in-

dividuals who have been employed at the firm for more than one year before the CEO

appointment, following Parrino [92].11 We focus on external CEO appointments because all

internal candidates are, by definition, connected to the board of directors. There should be

relatively little information asymmetry and low coordination costs between a board and an

internally promoted CEO. Also, internal promotion events tend to involve mostly internal

candidates. Prior literature suggests that firms with specific characteristics are more likely

to select CEOs from internal candidates (e.g., Datta and Guthrie [32], Naveen [88], Cziráki

and Jenter [30]). As noted by Harrell [58], an internal promotion takes years to prepare and

costs less than external hirings. As a result, firms promoting internal candidates will likely

not consider external candidates and the internal promotion process is very different from

the external hiring process. The fact that all internal candidates are connected can thus

induce two potential biases for our analysis. First, including internal promotions would lead

to an upward bias in the estimated importance of connections in the CEO hiring decision.

Second, excluding internally promoted CEOs also helps us compare performance changes

around CEO turnovers between connected and unconnected CEOs without the confounding

effects of any differences between internally promoting firms and externally hiring firms. This

is because, if the decision between an internal and an external search is performance related,

including internal promotions could bias our conclusions about the effect of connections on

performance.

From the 1,189 external CEO appointments, we remove 124 appointments associated with

mergers and acquisitions and 137 appointments with missing board characteristics. We

require firms to have financial and stock return data in Compustat and CRSP for the three

years prior to new CEO appointments, which reduces our sample by 47 appointments. We

11Under this definition, an individual who is hired as a senior executive (e.g., COO) and then promoted
to CEO within a year is considered an external hire. Our results are robust to excluding such cases.
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also require firms to have data in Compustat and CRSP for the two years after new CEO

appointments, which further reduces the sample by 85 appointments.12 Finally, we remove

122 appointments in which the new CEO does not stay for more than two fiscal years. Our

final sample consists of 674 external CEO appointments.

One might worry about a selection/survival bias because we require a new CEO to stay with

the firm for at least two years. This restriction can bias our results when connected CEOs

are more likely than unconnected CEOs to be fired for bad performance in the first two

years. To alleviate this concern, we compare the propensity of performance-related turnover

between connected and unconnected CEOs among the 122 dropped appointments. We find

that out of 26 connected CEOs who leave in the first two years, 7 are fired for performance

reasons (26.9%). By contrast, out of 93 unconnected CEOs who leave in the first two years,

43 of them are forced out (46.2%).13 These statistics suggest that connected CEOs are less

likely than unconnected CEOs to be fired for poor performance in the first two years. Hence,

excluding CEOs that depart in less than two years should make it harder for us to find a

positive relation between connections and post-turnover performance increase.

2.3.3 CEO/Candidate-Board Connections

We create an indicator variable to capture the connections between CEOs/candidates and

the hiring firm’s board. The indicator variable, CONNECT, equals one if a CEO/candidate

shared employment experience with at least one board member of the hiring firm, and zero

otherwise. There are many types of shared experiences (e.g., education, clubs, societies, non-

12Nevertheless, 10% attrition rate is typical when compared with the sample attrition rate in the CRSP-
Compustat universe and the S&P 1500 subset. In untabulated results, we find that in an average fiscal
year between 1993 and 2018, after applying standard sample filters in the literature, more than 17% of the
CRSP-Compustat firms drop out of the sample in the next two years. The attrition rate is 11% for S&P
1500 firms.

13We cannot find the reasons of turnover for three of the dropped appointments.
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profit organizations) but we consider only shared employment experiences in public firms and

private firms. This is because shared experiences through other channels are not common

in our context.14 The connected parties must both be managers or both be directors at

overlapping firms (Khanna et al. [74], Cziráki and Jenter [30]). There is one exception, one

party is a CEO and the other party is a director. The reason we do not consider director-

non-CEO manager connections is that board members usually do not interact with non-CEO

managers. We exclude connections established within the hiring firms.15 Among the 674

turnover events in our sample, 190 new CEOs have pre-existing connections with the hiring

firm’s board (28.2%). The fraction of connected new CEOs is comparable to that in Khanna

et al. [74] and Cziráki and Jenter [30].

2.3.4 Potential CEO Candidates

To empirically test a board’s preference for connected candidates, we must obtain the pool

of potential candidates considered by each hiring firm. Unfortunately, the “true” candidate

pools are un-observable to researchers.16 Hence, we include in our candidate pool individuals

that change jobs during the year of a CEO turnover event. Such individuals are in the job

market that year and therefore, are more likely to be considered by the hiring firm for the

open CEO position. Initially, we consider all the newly hired CEOs in a given year in our

CEO turnover sample as potential candidates for each of the hiring firms in that year. This

is the smallest candidate pool.

14Among new CEOs who do not share employment experiences with the hiring firm’s board, only 6 of
them share experiences with the board through education and 11 of them share experiences with the board
through other channels. Our results are robust to including all types of shared experiences.

15There is one exception, an independent director on the hiring firm’s board is appointed CEO. This
independent director is an outsider but he is also on the hiring firm’s board, so he is “connected” to other
directors on the board.

16Exceptions are Kaplan et al. [72] and Kaplan and Sorensen [73] who use data provided by a consulting
firm that assesses job candidates for hiring firms.
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This candidate pool is potentially inaccurate for two reasons. First, a hiring firm proba-

bly considers candidates beyond the new CEOs hired by our sample firms this year. This

measurement error could lead to a biased estimate of the importance of connections in the

CEO hiring decision, although the direction of such bias is unclear. In an effort to capture

as many actual candidates as possible, we construct two alternative candidate pools by in-

cluding additional potential candidates. The first alternative candidate pool for each hiring

event consists of all the newly hired CEOs and top executives of all public firms. Thus, this

candidate pool encompasses the initial pool but additionally considers new top executives

in S&P1500 firms and new hires in non S&P1500 public firms. We also construct a second

alternative candidate pool that includes all newly hired CEOs and top executives from all

public firms, as well as all newly hired CEOs from private firms. We will refer to the result-

ing hiring event-candidate sample based on the initial candidate pool as the “small sample”,

and the samples based on the two alternative candidate pools as the “medium sample” and

the “large sample”, respectively. As we move from the small sample to the large sample, the

candidate pool is moving closer to the universe of talent supply and, therefore, it becomes

more likely for us to capture all actual candidates considered by the hiring firms.

The second potential problem is that our pools include individuals that are not considered

by the hiring firms (pseudo candidates). The larger the candidate pool we consider, the more

pseudo candidates there are. However, we argue that, because the CEO hiring decision is

essentially the combination of two decisions: (1) identifying candidates from the universe of

talent supply and then (2) selecting the one best fitting the firm, the strategy of considering

the universe of talent supply is economically meaningful. In other words, we believe that it

remains interesting to examine the effect of connections on the probability of CEO hiring in

the universe of talent supply.

Table 1 summarizes the three hiring event-candidate samples. Panel A of Table 1 sum-
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marizes the characteristics of the small sample. Out of more than 27,000 event-candidate

observations, about 2.5% are hired as CEOs and 18.8% of the candidates have pre-existing

connections with the hiring board. As of the year before the hiring year, an average candi-

date is 52 years old. The majority of the candidates (95.7%) are male and most of them have

been a CEO (73.4%) or other executive (40.9%). 70.8% have worked at a publicly traded

company and an average candidate has worked for approximately two firms. Panel B and

C present summary statistics for the medium and large set. The sample sizes differ vastly.

Nevertheless, we observe very similar characteristics across each sample, despite the extreme

variation in sample sizes.

2.4 Connections and CEO Hiring Decisions

In this section, we study the role of candidate-director connections on a board’s decision

to hire a CEO. We focus on the event-candidate samples and specify a Logit model to test

our hypothesis. The dependent variable, HIRED, is a dummy variable which equals one if a

CEO candidate is hired by a firm in a given year and zero otherwise. The key independent

variable is the connect dummy (CONNECT) indicating whether a candidate is connected

to at least one director of each hiring firm prior to the year of hiring. We also control for

candidate’s age, gender, education background, and work experience (i.e., previous positions,

public firm experience, and the number of employers). We include firm and year fixed effects

to control for unobserved heterogeneity. Standard errors are clustered at firm level.

The regression results are reported in Table 2. Column (1) presents the result of the Logit

model with all newly hired CEOs in our sample as potential candidates (small sample). We

only control for year and firm fixed effects and do not include proxies for firm or candidate
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characteristics.17 The estimated coefficient on the connect dummy is positive and statisti-

cally significant, indicating that pre-existing connections significantly increase a candidate’s

probability of being hired as a CEO. The impact is also economically meaningful. Connected

candidates are 3.75% more likely to be hired than unconnected candidates. Compared with

the unconditional probability (2.46%) of being hired, this effect is large and equals to a 152%

increase (i.e., 3.75/2.46).

Columns (2) and (3) report regression results with the medium and large samples, respec-

tively. After controlling for the firm and candidate characteristics, the connect dummy still

has a statistically and economically significant impact on boards’ CEO selection decisions.

Connected candidates are 0.09% (0.03%) more likely the be selected as CEOs in the medium

(large) sample, while the unconditional probability in this sample is only 0.034% (0.012%).

In addition to the significance of connection to hiring decisions, the results in Table 2 also

show that older male candidates with MBA degrees are more likely to be selected as CEOs.

Firms also prefer candidates with CEO experience and work experience in publicly traded

companies.18 Lastly, frequent job changes decrease the candidate’s likelihood of being hired

by the firm.

2.5 Firm Performance

In this section, we investigate the impact of connected CEOs on firm performance. In

Section 2.5.1, we conduct a univariate comparison of the characteristics of firms appointing

connected CEOs and firms appointing unconnected CEOs, as well as a comparison between

the characteristics of connected CEOs and unconnected CEOs, to demonstrate is there is
17The results are minimally affected when we include additional controls.
18Similarly, Cziráki and Jenter [30] show that there is a substantial demand for CEO experience among

hiring firms.
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any ex ante differences between the two groups. In Section 2.5.2, we present the results of a

difference-in-differences model where firm performance measures are the dependent variables.

In Section 2.5.4, we present subsample results to shed light on the channels through which

connected CEOs could impact firm performance.

2.5.1 Comparison Between Firms Hiring Connected and Uncon-

nected CEOs

We examine whether there are significant differences between firms hiring connected CEOs

and firms hiring unconnected CEOs by comparing their characteristics at the end of the

fiscal year prior to the CEO turnover events in Table 3. The first three columns present the

number of observations, means of characteristics, and standard deviations of characteristics

for firms hiring unconnected CEOs. The next three columns present the same statistics

for firms hiring connected CEOs. We report the differences between the means of the two

groups and the standard errors of the differences in the last two columns. A t-test of the

differences in means are conducted.

We find that the two groups are similar in size as measured by the logarithm of book value

of assets and the number of business segments. Firms hiring connected CEOs have similar

profitability (ROA). They have similar R&D expenses, capital expenditures and growth

prospects (sales growth and Tobin’s Q). They are also alike in their use of debt (leverage

ratio), payout (dividend and repurchase), and riskiness (stock return volatility). The two

groups of firms have similar board size and fraction of independent directors. Firms hiring

connected CEOs have smaller fraction of busy directors than firms hiring connected CEOs.

Firms hiring connected CEOs are significantly more likely to fire the previous CEO. 35.3% of

connected CEO hires occur after forced turnovers, whereas only 26.7% of unconnected CEO
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hires occur after forced turnovers. Overall, we do not find significant differences in firm

fundamentals but some significant differences in corporate governance attributes between

the two groups.

We also compare the characteristics of the newly appointed CEOs prior the year of hiring.

CEO TALENT is the age at which the new CEO began his first CEO position. We don’t

find a significant difference in talent between the connected and unconnected CEOs. They

also have similar number of connections. The connected CEOs are on average 2.25 years

older. The difference is statistically significant but economically small. They are equally

likely to be a male and have an MBA degree. They are also equally likely to have experience

in a CEO position before. The connected CEOs are less likely to have some other executive

experience, but more likely to have worked as a board’s chairman or have worked for a public

company. Both groups have also worked for the same number of firms before the year of

hiring. We note these differences in corporate governance and CEO characteristics between

connected and unconnected hiring events and will control for them in the upcoming firm

performance analysis for robust inferences.

2.5.2 Connected Hiring and Firm Performance

In this section we analyze how firm performance changes around CEO turnovers, focusing

a relatively short period around the turnover events and utilizing a difference-in-differences

model. More specifically, we construct a sample composed of each firm’s characteristics and

performance measures three years before and two years after the new appointment of each

CEO.19 We then estimate the following model.

Yi,t = β × CONNECTi × POSTi,t + γ × POSTi,t + ψ′Xi,t−1 + λi + αt + εi,t (2.1)
19The summary statistics of this sample are presented in the appendix.
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where i indexes firm and t indexes time. The dependent variable Yi,t is the performance

measure of interest, including ROA and Tobin’s Q. CONNECTi represents the treatment

dummy, which equals one for firms that hire connected CEOs and zero otherwise, and

POSTi,t represents the time dummy, which equals one in the year that the CEO is hired

and the two subsequent years, and zero otherwise. Xi,t−1 includes lagged firm and board

characteristics such as size, capital expenditures, R&D, dividend, stock return volatility,

board size, fraction of independent directors and fraction of busy directors. We also include

firm fixed effects (λi) and year fixed effects (αi) to control for time-invariant cross sectional

variations and common time trends.

This empirical strategy mitigates the endogeneity concerns for three reasons. Firm fixed

effects allow us to interpret our results as within-firm variations around CEO turnovers and

hence, our results are not driven by purely cross-sectional differences between firms with

connected CEOs and those without. Second, the staggered nature of CEO turnovers at

different firms and our concentration on the short time period around a CEO turnover help

us attribute the change in firm performance around the turnover to the new CEO’s influence.

Finally, our focus on new CEO hiring mitigates concerns about the confounding effects of

CEO power and concentrates on board decision-making.

The OLS estimates of Eq (2.1) are reported in Table 4 Panel A. In Column (1), the dependent

variable is ROA, calculated as income before extraordinary items (IB) divided by beginning

period total assets (ATt−1). We find a positive and significant coefficient on CONNECTi ×

POSTi,t. Relative to firms hiring unconnected CEOs, firms hiring connected CEOs improve

their ROA by an additional 1.5 percentage points. This effect is economically meaningful

compared with the mean (2%) and median (3.4%) ROA of the sample. The dependent

variable in Column (2) is the logarithm of Tobin’s Q. The coefficient on the interaction is

also positive and statistically significant. The improvement in Tobin’s Q after the new CEO
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joins the firm is 4% [= (e0.039 − 1)× 100%] higher for firms hiring connected CEOs than

firms hiring unconnected CEOs. Overall, these results suggest that connected hiring has a

positive impact on firm performance and support the value-maximizing hypothesis.

In Pane B, we examine how performance of connected CEOs and unconnected CEOs differ

over time. We estimate a similar model to Eq (2.1) replacing POSTi,t with Dumi,t,y, where

y ∈ {−2,−1, 0, 1, 2}. Dumi,t,y are indicator variables which equal one if an observation is in

year y relative to the year of CEO appointment.

Yi,t =
2∑

y=−2

βy × CONNECTi ×Dumi,t,y +
2∑

y=−2

γy ×Dumi,t,y + ψ′Xi,t−1 + λi + αt + εi,t

The dependent variable of Column (1) is ROA. The insignificant coefficients on CONNECT×

Dum−2 and CONNECT×Dum−1 indicate that the firms hiring connected CEOs and firms

hiring unconnected CEOs are indifferent in ROA in both years prior the year of CEO

turnover, and hence confirming parallel pre-event trends. The coefficients on CONNECT×

Dum0 and CONNECT×Dum1 are insignificant and the coefficient on CONNECT×Dum2

is positive and significant. The results indicate that the improvement in accounting perfor-

mance associated with connected CEOs tend to occur later. Such timing is foreseeable as

accounting performance is usually results of other firm policies and reacts slower.

Column (2) reports results with LN(Q) as the dependent variable. Similarly, we find in-

significant results on CONNECT × Dum−2 and CONNECT × Dum−1, which validate the

parallel trend assumption. The coefficient on CONNECT×Dum0 is significant at 10% level

and the coefficients on CONNECT × Dum1 and CONNECT × Dum2 are significant at 5%

level. The improvement in LN(Q) is recognized earlier as the market instantaneously reacts

to the news of CEO appoints.
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2.5.3 Robustness Tests

The observed difference in performance improvement between the two groups of firms could

be a confounding effect of forced turnovers. Firms experiencing poor performance tend to

force out CEOs and display better subsequent performance. The positive correlation between

forced CEO turnover and connected hiring presented in Table 3 means that it is important

to consider forced CEO turnovers in our empirical models. To alleviate this concern, we

repeat the analyses in Table 4, controlling for the interaction between the forced and post

dummy (FORCED× POST ). The forced dummy equals one for forced turnovers and zero

otherwise.20 The results are reported in Columns (1) and (2) Table 5 Panel A. The dependent

variables are ROA and LN(Q), respectively. We still find a positive and significant coefficient

on CONNECT × POST. The magnitude of the estimated coefficient is similar to what is

reported in Table 4. Similarly, we find robust results in Column (2) where LN(Q) is the

dependent variable. Overall, our results are robust to types of turnovers.

Columns (3) and (4) report results of the same models while controlling for the total number

of connections a CEO has. If a CEO is well connected to other professional managers

and directors, he/she can better improve firm performance through enhanced information

sharing or lower cost of capital (e.g., Hochberg et al. [62], Engelberg et al. [38], Fracassi

and Tate [46], El-Khatib et al. [37], Abernethy et al. [1]). To isolate our findings from

CEO network effect and emphasize the importance of CEO-board connection, we include

# CONNECTIONS and # CONNECTIONS × POST in our model. We see robust results

on CONNECTIONS× POST and the coefficients are barely affected.

We then control for talent of CEO and present results in Columns (5) and (6). The observed

difference between connected and unconnected CEOs can be a result of the difference between

their talent. A well connected board are more likely to know more about CEO candidates and
20Forced CEO turnover data are from Peters and Wagner [95] and Jenter and Kanaan [68].
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make better hiring decisions by acquiring more talented CEOs. Our results on CONNECT×

POST remain robust in Columns (5) and (6). Lastly, we control for all the aforementioned

variables in one model and present the results in Columns (7) and (8). Our results are

robust when we control for all the variables that can potentially overshadow the effect of

CEO-board connections.

In Panel B of 5, we explore additional robustness tests. In Table 3, we show that firms

hiring connected CEOs have less busy directors and hire older candidates who are less likely

to have other executive experiences, more likely to have board chairman experiences and

more likely to have worked for a public company. Following the same format as in Panel A,

we report results controlling for these variables one each time in Columns (1) - (10), and

we include all the additional controls in Columns (11) and (12). We find that the estimated

coefficients on CONNECT×POST is robust for both ROA and LN(Q) across all the models.

Overall, our results presented in this section shows that the effect of connected CEOs on

firm performance is robust to a series of extra controls.

2.5.4 Connected Hiring and Firm Performance, Subsample Evi-

dence

The firm value maximization hypothesis suggests that the benefit from hiring a board-

connected CEO should be concentrated in firms with greater information asymmetry, higher

CEO termination risk, and larger coordination costs. In this section, we test these predic-

tions. We form subsamples split on information asymmetry, CEO termination risk, or coor-

dination costs, re-estimate the model in Eq.(2.1) in each of the subsample, and compare the

coefficients on the interaction term Connect × Post between each pair of subsamples. The

results are reported in Table 6.
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Columns (1) - (2) of Panel A show the effects of connected CEO hires on the change in

ROA and Tobin’s Q around CEO turnovers, respectively, for firms with greater information

asymmetry measures. Columns (3) - (4) present the effects of connected hiring on the change

in the same performance measures around CEO turnovers for firms with less information

asymmetry. In section (a) of Panel A, we use accrual opacity to proxy for information

asymmetry (e.g., Billett and Yu [13], Xu and Yang [111]) and split the sample according

to the median value of accrual opacity at the end of the fiscal year before CEO turnover.21

We find that the effects of connected hiring on performance improvement following CEO

turnovers is concentrated in the firms with high information asymmetry. In particular, the

effects of hiring connected CEOs on the change in ROA and LN(Q) are statistically significant

in the above median opacity subsample. However, they are statistically insignificant and

economically small in magnitude in the below median opacity subsample. In section (b) of

Panel A, we use institutional ownership to measure information asymmetry (e.g., Boehme

et al. [15]). Lower institutional ownership indicates higher information asymmetry. The

results are consistent with what we observe in section (a). The improvement in performance

is concentrated in the firms with low institutional ownership. Our results are consistent

with an information asymmetry mitigation channel of connected CEO hiring: pre-existing

connections help the board attract talented CEO candidates particularly when information

asymmetry is high.

In Panel B, we split the sample according to the median of measures of termination risk. We

consider two proxies for high termination risk: high stock return volatility and high R&D

intensity (e.g., Bushman et al. [18]). We find that there is a significant improvement in firm

21To calculate opacity, we run five industry-year regressions for each FF-49 industry and year t-4 to year t.
The dependent variable is total accruals. Independent variables are lagged, contemporaneous, and forward
cash flows from operations, change in sales, and property, plant, and equipment. Opacity is the standard
deviation of the residuals from the five industry-year regressions. A detailed definition is presented in the
Appendix. A larger value implies higher information asymmetry.
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performance associated with connected CEO hiring in the high termination risk subsamples.

By contrast, such effects are not observed in the low termination risk subsamples. The

results suggest that the benefits of hiring a connected CEO are concentrated in firms with

high CEO termination risk, which lends support to a termination risk reduction channel of

connected CEO hiring.

Lastly, in Panel C, we create subsamples based on a proxy for coordination costs. It is

usually more complicated for executives and board members to cooperate when there are

more board members (Jensen [66]). When we split our sample by the median of board size,

we find statistically significant performance improvement in performance among firms with

larger boards. Such effects are not observed in the subsample with smaller boards. The

results are in harmony with a coordination cost reduction channel of connected CEO hiring:

hiring a connected CEO is particularly beneficial when coordination costs are high.

Admittedly, the difference in the coefficient estimates on the interaction term Connect×Post

between the two subsamples is only statistically significant in two of the 10 cases. However,

we note that the coefficients in the high asymmetry/risk/cost subsamples are always econom-

ically much greater than those in the low asymmetry/risk/cost subsamples. In fact, the high

subsample coefficient is two to 11 times the magnitude of the corresponding low subsample

coefficient in nine out of the 10 cases. Overall, our results indicate that the benefit from

hiring a board-connected CEO is concentrated in firms with greater information asymmetry,

higher termination risk, and higher coordination costs. Such results are consistent with the

notion that firms hire CEOs with pre-existing connections to their boards to mitigate the

concerns of both the boards and the candidates due to information asymmetry, as well as to

facilitate good firm-CEO matches and board-CEO coordination.
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2.5.5 Connected Hiring and M&A

Up to this point, our results are consistent with the notion that connected CEO hires are

valuable to shareholders when coordination between managers and directors is important. In

this section, we investigate whether hiring a connected CEO impacts the firm’s merger and

acquisition (M&A) outcomes. This is motivated by the notion that mergers and acquisitions

are major, complex corporate events that require the board’s approval, and coordination

between managers and directors is plausibly beneficial (Schmidt [102]).

We collect all M&A announcements with a US public target made by the CEOs in our sample.

We drop the deals smaller than $5 million. We focus on domestic acquisitions because cross-

border mergers are motivated by many considerations some of which unrelated to value

maximization such as economic condition of target country (Erel et al. [39]), geographic

proximity (Erel et al. [39]), corporate governance (Rossi and Volpin [98]), culture (Xu [110]),

market development (Boateng et al. [14]), investor protection (Bris and Cabolis [17]), and

corporate social responsibilities (Li et al. [82]). We also exclude acquisitions of private target

firms because these acquisitions are shown to be better acquisitions and likely be in less need

of board advising and monitoring (e.g., Chang [20], Fuller et al. [48], Faccio et al. [40]).22

We calculate the acquirers’ 5-day ([−2, 2]) cumulative abnormal returns around the an-

nouncement date following Cai and Sevilir [19]. The cumulative abnormal returns are cal-

culated relative to the market model estimated using the return data of 200 trading days

ending two months before the announcement date. In Panel A of Table 7 we summarize

and compare the cumulative abnormal announcement returns of M&A deals made by con-

nected CEOs and unconnected CEOs. In our sample, 77 (26.3%) announcements are made

by connected CEOs, and 216 (73.7%) are made by unconnected CEOs. The mean (median)

22We check private target acquisitions and find an insignificant difference in the bidder’s announcement
return between acquisitions made by connected and unconnected CEOs.
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abnormal returns is 2.2% (1.4%) for deals made by connected CEOs, and -0.5% (0.3%) by

unconnected CEOs. A t-test between the means indicate that connected CEOs make M&A

deals with cumulative abnormal announcement returns statistically significantly higher than

unconnected CEOs.

We then estimate a panel model

CARi,t = β × CONNECTi + ψ′Xi,t−1 + γj + αt + εi,t (2.2)

where i indexes M&A deals, j indexes the industry of each acquirer (2-digit SIC) and t indexes

time (calendar year). The dependent variable CAR represents the cumulative abnormal

return of each announced M&A deal in our sample. The independent variable of interest

CONNECTi is a dummy variable which takes value of one if an M&A deal is made during

the tenure of a connected CEO and zero otherwise. Xi,t−1 is a matrix for control variables

that plausibly relate to M&A announcement returns. Following Cai and Sevilir [19], we

include stock deal dummy, diversifying acquisition dummy, relative deal size, tender offer

dummy, hostile take over dummy, toehold, size of acquirer, Tobin’s Q of acquirer and target,

leverage ratio of acquirer and target, operating cash flow of acquirer and target, stock return

run-up of acquirer and target, board size of acquirer, board independence of acquirer, and

board busyness of acquirer. We also include talent of CEO and total number of connections

in Xi,t−1. A detailed definition of these variables is provided in the Appendix. γj represents

industry fixed effects, and αt represents calendar year fixed effects. All standard errors are

clustered at 2-digit SIC level. The results are presented in Table 7 Panel B.

The results presented in Column (1) includes only industry and year fixed effects as controls.

The estimated coefficient on CONNECT is positive and significant. Acquisitions made

by firms with connected CEOs exhibit superior performance relative to the acquisitions
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made by firms with unconnected CEOs. The difference is also economically meaningful.

CARs for mergers and acquisitions made by firms with connected CEOs are, on average,

2.2% larger than the CARs accrued to firms without connected CEOs. In Column (2), we

include deal characteristics as additional controls. The estimated coefficient on CONNECT

is also positive and significant. We include acquirer characteristics in Column (3) and target

characteristics in Column (4) as additional controls. The results remain robust. Overall,

our evidence supports the hypothesis that connected CEOs are associated with higher M&A

announcement returns.

2.6 CEO Compensation

In this section, we examine the effects of connections with directors on CEO pay. We specify

a similar panel model to model (2.2). More specifically, we estimate

Yi,t = β × CONNECTi + ψ′Xi,t−1 + γj + αt + εi,t (2.3)

The dependent variable is CEO’s total pay or excess pay. Total pay is simply the TDC1

variable reported in ExecuComp. Excess pay is the residual from a regression of the CEO’s

total compensation on firm size, industry fixed effects, and the interaction between firm

size and industry fixed effects. The independent variable of interest is the connect dummy,

CONNECTi,t. It indicates whether a CEO is connected to the board. Xi,t−1 represents

controls for firm and board characteristics, including firm size, ROA, past stock returns,

Tobin’s Q, capital expenditures, R&D, dividend payment, stock return volatility, board size,

board independence, and board busyness. Detailed definitions of the proxies are listed in

the Appendix. γj and αt represent industry and year fixed effects, respectively.
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To estimate this model, we focus on the sample that consists of the first full year of the

newly appointed CEOs.23 Table 8 reports the regression results. The dependent variable

in Column (1) is total pay. The insignificant coefficient on the connect dummy suggests

that there is no significant difference between the total pay of connected CEOs and that

of unconnected CEOs. Consistent with the literature on CEO pay (e.g., Custódio et al.

[28]), larger firms with more growth opportunities, higher R&D investments, and greater

stock return volatility award their CEOs higher pay. Firms with smaller boards and more

independent directors pay their CEOs more.

In Column (2), the dependent variable is excess pay. We find an insignificant coefficient

on the connect dummy, which means that connected CEOs and unconnected CEOs receive

similar excess pay. Overall, the results suggest that connected CEOs do not receive signifi-

cantly higher pay than unconnected CEOs, contradicting the hypothesis that boards render

favors to connected CEO candidates. The results are in contrast to Hwang and Kim [63]’s

results. Hwang and Kim [63] find that connected CEOs are associated with higher pay.

2.7 Conclusion

In this paper, we study the net benefit for a firm to hire a CEO with pre-existing professional

ties with its board of directors. We first show that a CEO candidate’s pre-existing board

connections are associated with a significant increase in the probability that the candidate

is selected by the firm. We then examine changes in firm operating performance and mar-

ket value around CEO turnovers, and find the performance improvements are significantly

higher when the new CEOs are connected with the boards than when they are unconnected.
23The fiscal years new CEOs join are usually not full years, and the recorded CEO compensation is thus

usually partial. We can extrapolate and standardize the partial year compensation, but may at the same
time introduce bias as we assume CEOs are compensated equally each day. Hence, we use the total pay
reported in the subsequent fiscal year in our analysis.
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These findings support the hypothesis that boards select CEO candidates that they are

acquainted with, and that this practice is in the best interest of the shareholders. More-

over, the performance effect of connected hiring is concentrated in the subsample of firms

with greater information asymmetry, higher CEO termination risk, or larger board-CEO

coordination costs. We also investigate CEO compensation but do not find evidence that

connected CEOs are given more generous pay packages upon hiring, a prediction by the

competing hypothesis that boards hire connected CEOs as favors to friends.

Our paper contributes to three strands of literature by providing novel evidence on how

social network could impact CEO labor market outcomes and firm performance. First, we

contribute to the discussion about the benefit and cost of professional and social connections

between corporate CEOs and boards (e.g., Hwang and Kim [63], Fracassi and Tate [46], Coles

et al. [24]). Second, we add to the literature studying boards’ advising roles based on social

connections (e.g., Cai and Sevilir [19], Goldman et al. [51], Ishii and Xuan [65]). Finally,

we contribute to research on the determinants and impacts of CEO selection decisions (e.g.,

Gabaix and Landier [49], Custódio and Metzger [29], Pan [91]).
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2.8 Tables

Table 1: Summary Statistics of the Event-Candidate Samples
This table presents summary statistics of candidate characteristics in three hiring event-candidate samples. Panel A reports
summary statistics of the smallest sample in which all the CEOs hired each year are selected as potential candidates for each
hiring company. Panel B reports summary statistics for the same variables in a sample where all the CEOs hired each year and
the prior year are considered as valid candidates for each hiring company. Panel C reports summary statistics for the sample
in which top 5 executives in office the previous year and this year are selected as potential candidates for each hiring company.
Detailed variable definitions appear in the Appendix.

#Obs Mean St. Dev. P25 P50 P75

Panel A
HIRED × 100 27,545 2.458 15.484 0.000 0.000 0.000
CONNECT 27,545 0.188 0.394 0.000 0.000 0.000
AGE 27,545 52.165 5.693 49.000 52.000 56.000
MISSING DOB 27,545 0.044 0.206 0.000 0.000 0.000
GENDER 27,545 0.957 0.204 1.000 1.000 1.000
MBA 26,792 0.478 0.500 0.000 0.000 1.000
CEO EXP 27,545 0.734 0.442 0.000 1.000 1.000
CHAIRMAN EXP 27,545 0.140 0.347 0.000 0.000 0.000
OTHER EXEC EXP 27,545 0.409 0.492 0.000 0.000 1.000
PUBLIC EXP 27,545 0.708 0.455 0.000 1.000 1.000
# COMPANIES 27,545 2.305 1.931 1.000 2.000 3.000

Panel B
HIRED × 100 2,011,715 0.034 1.830 0.000 0.000 0.000
CONNECT 2,011,715 0.007 0.083 0.000 0.000 0.000
AGE 2,011,716 51.503 9.001 45.000 51.503 57.000
MISSING DOB 2,011,716 0.067 0.250 0.000 0.000 0.000
GENDER 2,011,715 0.930 0.254 1.000 1.000 1.000
MBA 1,835,234 0.382 0.486 0.000 0.000 1.000
CEO EXP 2,011,715 0.318 0.466 0.000 0.000 1.000
CHAIRMAN EXP 2,011,715 0.179 0.384 0.000 0.000 0.000
OTHER EXEC EXP 2,011,715 0.569 0.495 0.000 1.000 1.000
PUBLIC EXP 2,011,715 0.671 0.470 0.000 1.000 1.000
# COMPANIES 2,011,715 2.208 2.399 1.000 2.000 3.000

Panel C
HIRED × 100 5,593,178 0.012 1.100 0.000 0.000 0.000
CONNECT 5,593,178 0.008 0.087 0.000 0.000 0.000
AGE 5,593,179 50.520 7.985 47.000 50.520 54.000
MISSING DOB 5,593,179 0.299 0.458 0.000 0.000 1.000
GENDER 5,593,178 0.913 0.281 1.000 1.000 1.000
MBA 5,030,904 0.341 0.474 0.000 0.000 1.000
CEO EXP 5,593,178 0.577 0.494 0.000 1.000 1.000
CHAIRMAN EXP 5,593,178 0.111 0.314 0.000 0.000 0.000
OTHER EXEC EXP 5,593,178 0.373 0.484 0.000 0.000 1.000
PUBLIC EXP 5,593,178 0.310 0.462 0.000 0.000 1.000
# COMPANIES 5,593,178 1.929 1.971 1.000 1.000 3.000
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Table 2: Propensity to Hire
This table presents regression results of a propensity to hired model. The dependent variable equals one if a candidate is newly
hired by a firm in a year, and zero otherwise. Columns (1) presents the regression results with the small sample, in which we
assume all the CEOs hired this year in our sample as potential candidates for each hiring company. Columns (2) report the
regression results of a similar model but in a medium sample constructed assuming all the newly appointed CEOs, chairmen,
and other chief executives of all public firms as potential candidates for each hiring company. Columns (3) reports the
regression results of similar models but in a large sample which considers all the candidates in the medium sample plus newly
hired CEOs of private firms as potential candidates for each hiring company each year. We do not include control variables in
models reported in Column (1). We control for key candidate characteristics including age, gender, MBA experience, public
firm experience, and number of companies worked for in columns (2) and (3). Detailed definitions of variables are listed in the
appendix. We further include hiring firm fixed effects and year fixed effects to further control for unobserved heterogeneity.
Standard errors are clustered at hiring firm level. T-stats are reported in parentheses. Average marginal effects are reported in
brackets below t-stats. *, **, and *** indicate statistical significance of the differences at the 10%, 5%, and 1% level, respectively.

Small Sample Medium Sample Large Sample
(1) (2) (3)

CONNECT 1.584*** 2.480*** 2.452***
(8.90) (12.33) (12.56)
[0.0375] [0.0009] [0.0003]

AGE 0.012*** 0.024***
(3.29) (7.14)

MISSING DOB -0.476** -2.119***
(-2.46) (-10.53)

GENDER 0.462** 0.633***
(2.27) (3.12)

MBA 0.428*** 0.518***
(5.38) (6.44)

CEO EXP 0.939*** -0.221**
(10.56) (-2.40)

CHAIRMAN EXP -0.197 -0.087
(-1.52) (-0.63)

OTHER EXEC EXP -0.061 -0.103
(-0.63) (-0.96)

PUBLIC EXP -1.107*** 0.372***
(-9.50) (3.52)

# COMPANIES -0.096*** -0.132***
(-3.31) (-4.02)

Year Fixed Effects Yes Yes Yes
Firm Fixed Effects Yes Yes Yes
Observations 27,545 1,798,607 4,945,779
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Table 3: Comparison between Connected and Unconnected CEOs
This table summarizes and compares the characteristics of the firms that hire connected CEO candidates to the characteristics
of the firms that hire unconnected CEO candidates. The columns labeled “N” reports the number of observations of the two
groups. The columns labeled “MEAN” and “S. D.” reports the means and standard deviations of the characteristics of the two
groups. The column labeled “DIFF” presents the differences between the means of the two groups, and the column labeled “S.
E.” reports the standard errors of the differences. *, **, and *** indicate statistical significance of the differences at the 10%,
5%, and 1% level, respectively.

CONNECTED UNCONNECTED COMPARISON

N MEAN S. D. N MEAN S. D. DIFF S. E.

Firm Characteristics
SIZE 190 7.432 1.677 478 7.517 1.614 -0.085 0.140
# SEGMENTS 190 2.500 1.603 484 2.521 1.762 -0.021 0.147
ROA 190 0.007 0.144 478 0.007 0.135 -0.000 0.012
OROA 190 0.111 0.137 478 0.111 0.133 0.001 0.011
R&D 190 0.042 0.075 478 0.033 0.072 0.010∗ 0.006
CAPX 188 0.047 0.057 474 0.049 0.063 -0.002 0.005
SG 190 0.082 0.456 478 0.067 0.315 0.016 0.031
LN(Q) 190 0.939 0.307 478 0.954 0.305 -0.015 0.026
OPACITY 172 0.056 0.060 420 0.050 0.041 0.007 0.004
LEV 190 0.220 0.192 478 0.234 0.204 -0.014 0.017
DIV 190 0.009 0.021 478 0.012 0.022 -0.003 0.002
REP 190 0.021 0.041 478 0.026 0.050 -0.005 0.004
VOL 189 0.134 0.067 476 0.130 0.072 0.004 0.006
BOARD SIZE 190 9.079 2.251 484 8.992 2.349 0.087 0.199
BOARD IND 190 0.846 0.093 484 0.846 0.103 -0.000 0.009
BOARD BUSY 190 0.248 0.207 484 0.280 0.223 -0.032∗ 0.019
FORCE 190 0.353 0.479 484 0.267 0.443 0.086∗∗ 0.039

CEO Characteristics
CEO TALENT 190 44.984 11.631 484 44.895 11.450 0.090 0.985
# CONNECTIONS 190 758.900 979.922 484 661.523 873.677 97.377 77.463
AGE 189 54.143 6.122 481 51.894 5.671 2.249∗∗∗ 0.498
GENDER 190 0.968 0.175 484 0.955 0.209 0.014 0.017
MBA DEGREE 189 1.804 1.050 479 1.746 1.032 0.058 0.089
CEO EXP 190 0.500 0.501 484 0.469 0.500 0.031 0.043
OTHER EXECUTIVE EXP 190 0.368 0.484 484 0.444 0.497 -0.076∗ 0.042
CHAIRMAN EXP 190 0.242 0.429 484 0.107 0.310 0.135∗∗∗ 0.030
PUBLIC EXP 190 0.553 0.499 484 0.434 0.496 0.119∗∗∗ 0.043
# COMPANIES 190 1.495 1.172 484 1.421 1.524 0.073 0.123
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Table 4: Connected Hire and Firm Performance
This table presents diff-in-diff regression results using firm performance measures as dependent variables. We focus on a sample
of firms that hire new CEOs and track 3 years before and 2 years after the new CEO appointment. Panel A reports results of
estimating the following model.

Yi,t = β × CONNECTi × POSTi,t + γ × POSTi,t + ψ′Xi,t−1 + λi + αt + εi,t

where i indexes firm and t indexes time. Dependent variable Yi,t is the corporate performance measures of interest including
ROA and Tobin’s Q. CONNECT represents the treatment dummy, which equals one for firms that hire connected CEOs and
zero otherwise, and POST represents the time dummy, which equals one for the year in which the CEO joins and the two
subsequent years and zero otherwise. Xi,t−1 marks lagged firm and board characteristics as controls and includes SIZE, CAPX,
R&D, DIV, VOL, BOARD SIZE, BOARD IND and BOARD BUSY. Detailed definitions of variables are listed in the appendix.
λi represents firm fixed effects and αi represents year fixed effects. Panel B reports results of a similar model but replacing
POST dummy with relative year fixed effects. Namely, we estimate

Yi,t =
2∑

y=−2

βy × CONNECTi ×Dumi,t,y +

2∑
y=−2

γy ×Dumi,t,y + ψ′Xi,t−1 + λi + αt + εi,t

where y indexes year relative to event year and ranges from −2 to 2. Dumi,t,y is a dummy variable which equals one if an
observation is in relative year y, and zero otherwise. T-stats are reported in the parentheses. Standard errors are clustered at
2-digit SIC level. *, **, and *** indicate statistical significance of the estimated coefficients at the 10%, 5%, and 1% level,
respectively.

Panel A: Performance Improvement of Connected CEOs
ROA LN(Q)
(1) (2)

CONNECT × POST 0.015** 0.039**
(2.30) (2.22)

POST 0.004 0.002
(0.89) (0.13)

SIZE -0.066*** -0.156***
(-3.81) (-5.90)

CAPX 0.171*** 0.050
(2.70) (0.35)

R&D -0.238*** 0.386***
(-2.92) (3.43)

DIV 0.225 0.851**
(0.99) (2.23)

VOL 0.036 0.138
(0.71) (1.27)

BOARD SIZE -0.002 -0.006
(-1.00) (-1.55)

BOARD IND 0.027 -0.053
(0.71) (-0.64)

BOARD BUSY -0.001 -0.002
(-0.03) (-0.11)

Year Fixed Effects Yes Yes
Firm Fixed Effects Yes Yes
R2 0.560 0.791
Observations 3,517 3,515
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Panel B: Parallel Trend

ROA LN(Q)
(1) (2)

CONNECT × Dum−2 -0.017 0.010
(-1.17) (0.41)

CONNECT × Dum−1 0.003 0.017
(0.21) (0.87)

CONNECT × Dum0 0.013 0.041*
(1.15) (1.88)

CONNECT × Dum1 -0.001 0.041**
(-0.12) (2.02)

CONNECT × Dum2 0.023** 0.054**
(1.98) (2.13)

Dum−2 -0.001 -0.023***
(-0.13) (-2.97)

Dum−1 -0.019*** -0.046***
(-3.15) (-3.58)

Dum0 -0.011* -0.030
(-1.69) (-1.38)

Dum1 0.002 -0.021
(0.31) (-0.82)

Dum2 -0.002 -0.017
(-0.19) (-0.58)

SIZE -0.065*** -0.154***
(-3.79) (-5.82)

CAPX 0.175** 0.051
(2.65) (0.36)

R&D -0.241*** 0.384***
(-2.97) (3.42)

DIV 0.204 0.818**
(0.91) (2.15)

VOL 0.037 0.142
(0.74) (1.33)

BOARD SIZE -0.003 -0.006
(-1.05) (-1.66)

BOARD IND 0.032 -0.048
(0.82) (-0.60)

BOARD BUSY 0.000 -0.002
(0.00) (-0.10)

Year Fixed Effects Yes Yes
Firm Fixed Effects Yes Yes
R2 0.563 0.792
Observations 3,517 3,515
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Table 6: Connected Hire and Firm Performance, Subsample Comparisons
This table presents diff-in-diff regression results using firm performance measures as dependent variables while splitting firms
into subsamples based on proxies for information asymmetry, innate/termination risk, and coordination costs. We focus on a
sample of firms that hire new CEOs and track 3 years before and 2 years after the new CEO appointment. In panel A, we
split firms based on information asymmetry measures (OPACITY and IO). In panel B and C we split firms into subsamples
based on measures of termination risk (VOL and R&D) and coordination cost (BOARD SIZE) respectively. Columns (1) -
(2) of panel A section (a) utilize the subsample of firms whose accounting opacity in the year before new CEO appointment is
above the median of the sample. The dependent variables are ROA and logarithm of Q. Columns (3) - (4) replicate the tests in
columns (1) - (2) utilizing the subsample of firms whose accounting opacity is below the median. Columns (5) and (6) reports
the differences between the estimated coefficients using two subsamples. The results reported in the remaining sections (b) -
(e) follow similar rationale and formatting to section (a), and split firms based on value of institutional ownership (IO), stock
return volatility (VOL), R&D intensity (R&D), and board size (BOARD SIZE). We estimate Eq (2.1) using each subsample.
We control for key firm and board characteristics including SIZE, CAPX, R&D, DIV, VOL, BOARD SIZE, BOARD IND and
BOARD BUSY. Detailed definitions of variables are listed in the appendix. We include firm and year fixed effects to further
control for unobserved heterogeneity. T-stats reported in the parentheses. Standard errors are clustered at 2-digit SIC level.
*, **, and *** indicate statistical significance of the estimated coefficients at the 10%, 5%, and 1% level, respectively.
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Panel A: Subsamples by information asymmetry

ROA LN(Q) ROA LN(Q) ROA LN(Q)
(1) (2) (3) (4) (5) (6)

(a) OPACITY ≥ Median OPACITY < Median DIFF

CONNECT × POST 0.023** 0.041* 0.005 0.020 0.018 0.020
(1.98) (1.77) (0.66) (0.79) (1.29) (0.59)

R2 0.587 0.789 0.565 0.829
Observations 1,946 1,944 1,571 1,571

(b) IO < Median IO ≥ Median DIFF

CONNECT × POST 0.028* 0.063** 0.007 0.025 0.021 0.037
(1.66) (2.07) (0.61) (1.12) (1.05) (0.99)

R2 0.600 0.791 0.547 0.824
Observations 1,559 1,559 1,958 1,956

Panel B: Subsamples by termination risk

ROA LN(Q) ROA LN(Q) ROA LN(Q)
(1) (2) (3) (4) (5) (6)

(c) VOL ≥ Median VOL < Median DIFF

CONNECT × POST 0.022* 0.077*** 0.002 -0.008 0.019 0.085**
(1.95) (3.08) (0.28) (-0.30) (1.37) (2.29)

R2 0.567 0.773 0.556 0.855
Observations 1,686 1,685 1,831 1,830

(d) R&D ≥ Median R&D < Median DIFF

CONNECT × POST 0.027*** 0.040* -0.004 0.036 0.031* 0.004
(3.02) (1.80) (-0.26) (1.16) (1.81) (0.10)

R2 0.516 0.846 0.594 0.762
Observations 1,777 1,777 1,740 1,738

Panel C: Subsample by coordination costs

ROA LN(Q) ROA LN(Q) ROA LN(Q)
(1) (2) (3) (4) (5) (6)

(e) BOARD SIZE ≥ Median BOARD SIZE < Median DIFF

CONNECT × POST 0.022*** 0.050** 0.002 0.022 0.019 0.029
(4.03) (2.48) (0.12) (0.54) (1.00) (0.63)

R2 0.592 0.815 0.569 0.786
Observations 1,973 1,972 1,544 1,543
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Table 7: M&A Announcement CAR

This table presents regression results on cumulative abnormal returns of bidders over the 5 days around M&A announcements.
We collect all the M&A announcements during the tenures of the CEOs in our sample. The dependent variable is CAR, the
cumulative abnormal returns of the acquirers from two days before to two days after the deal announcement. The dummy
variable, CONNECT, equals one if an M&A announcement is made by a firm with a connected CEO, and zero otherwise. We
follow Cai and Sevilir [19] and Schmidt [102] in selecting control variables. Detailed definitions of variables are listed in the
appendix. All models include year and industry (2-digit SIC) fixed effects. T-stats reported in the parentheses are based on
standard errors clustered at industry level. *, **, and *** indicate statistical significance of the estimated coefficients at the
10%, 5%, and 1% level, respectively.

Panel A: Summary Statistics of CAR by Group

CAR #Obs Mean St. Dev. Median

Announcement by Connected CEO 77 0.022 0.066 0.014
Announcement by Unconnected CEO 216 -0.005 0.067 0.003

Difference between the Means 0.027***
(3.07)
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Panel B: Regression Results

CAR CAR CAR CAR
(1) (2) (3) (4)

CONNECT 0.023** 0.025** 0.020** 0.023**
(2.13) (2.34) (2.20) (2.09)

CEO TALENT 0.001 0.001 0.000
(0.73) (0.73) (0.45)

MISSING DOB 0.015 0.019 0.000
(0.31) (0.36) (0.00)

# CONNECTIONS 0.000 0.000 0.000
(1.24) (1.13) (1.33)

STOCK DEAL -0.035** -0.041** -0.045**
(-2.10) (-2.28) (-2.58)

DIVERSIFYING ACQUISITION -0.025** -0.026** -0.036***
(-2.44) (-2.26) (-3.26)

RELATIVE DEAL SIZE -0.014 -0.004 0.011
(-0.32) (-0.09) (0.20)

MISS RELATIVE DEAL SIZE -0.011 -0.016 -0.019
(-1.12) (-1.44) (-1.43)

TENDER OFFER 0.015 0.017* 0.016
(1.21) (1.71) (1.20)

HOSTILE 0.035 0.011 0.048
(1.24) (0.28) (0.74)

TOEHOLD 0.002 -0.004 -0.004
(0.18) (-0.31) (-0.33)

ACQUIRER SIZE 0.001 0.003
(0.19) (0.58)

ACQUIRER Q 0.003 0.009**
(0.69) (2.25)

ACQUIRER LEV -0.026 -0.038
(-0.76) (-0.81)

ACQUIRER OCF 0.009 0.004
(0.15) (0.06)

ACQUIRER RUN-UP -0.009** -0.007
(-2.41) (-1.69)

ACQUIRER BOARD SIZE 0.001 0.001
(0.26) (0.41)

ACQUIRER BOARD IND 0.068 0.054
(1.39) (1.07)

MISS ACQUIRER BOARD IND 0.060 0.048
(1.28) (1.10)

ACQUIRER BOARD BUSY 0.006 0.012
(0.50) (0.86)

TARGET Q -0.009**
(-2.45)

TARGET LEV 0.004
(0.09)

TARGET OCF 0.012
(0.36)

TARGET RUN-UP -0.000
(-0.62)

Year Fixed Effects YES YES YES YES
Industry Fixed Effects YES YES YES YES
R2 0.291 0.355 0.402 0.443
#Obs 293 293 277 250
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Table 8: Connection and CEO Compensation
This table presents regression results on CEO compensation. In columns (1) and (2), the dependent variables are CEO
total pay and excess CEO pay in the first full year of the new CEO, respectively. CEO total pay is the TDC1 variable
reported in ExecuComp. Excess CEO pay is computed as residual from a regression of CEO TOTAL PAY on firm size
(SIZE), industry fixed effects (3-digit SIC), and the interaction of the two, estimated using all CEOs in ExecuComp from
2000 to 2018. The independent variable of interest, CONNECT, is a dummy variable indicating whether a newly hired CEO
is connected to the board of the hiring company. We control for key firm and board characteristics including SIZE, ROA,
PAST RET, LN(Q), CAPX, R&D, DIV, VOL, BOARD SIZE, BOARD IND and BOARD BUSY for both models. Detailed
definitions of variables are listed in the appendix. We further include industry (2-digit SIC) and year fixed effects to control
for unobserved heterogeneity. T-stats reported in the parentheses are based on standard errors clustered at industry level (2-
digit SIC). *, **, and *** indicate statistical significance of the estimated coefficients at the 10%, 5%, and 1% level, respectively.

TOTAL PAY EXCESS PAY
(1) (2)

CONNECT -327.545 -431.704
(-0.74) (-0.98)

SIZE 2738.921*** -132.849
(13.74) (-0.55)

ROA -623.233 -1561.922
(-0.47) (-1.09)

PAST RET -443.132 -266.604
(-0.81) (-0.55)

LN(Q) 3080.712*** 1350.334
(2.92) (1.41)

CAPX -2320.979 -2955.119
(-1.09) (-1.35)

R&D 4934.144*** 3716.417**
(3.04) (2.31)

DIV -14036.593 -9260.481
(-1.32) (-0.82)

VOL 7569.857** 7163.139**
(2.46) (2.01)

BOARD SIZE -318.334** -305.237**
(-2.57) (-2.14)

BOARD BUSY 370.722 -296.040
(0.66) (-0.46)

BOARD IND 3963.350** 5007.978***
(2.58) (3.31)

Year Fixed Effects Yes Yes
Firm Fixed Effects Yes Yes
R2 0.518 0.293
Observations 633 631
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B Academic Board Heterogeneity and Innovation

Table B1: Academic Board Heterogeneity and Innovation
This table reports the panel regression results on the heterogeneous effect of different number of academic directors on firm
innovation. We re-estimate the models in Table 5 and Table 6 replacing the academic board dummy with a dummy indicating
the boards with exactly one academic director and a dummy indicating the boards with two or more academic directors. The
dependent variables are R&D, Ln(Patent), Ln(Cite), and Ln(Tcw) in Columns (1) - (4), respectively. We control for PhD CEO,
Size, Ln(Age), Sales growth, Ln(Tobin’s Q), ROA, Leverage, Institutional ownership, Ln(CEO tenure), Ln(CEO age), CEO
ownership, and Ln(# Analyst). More detailed definitions of variables are reported in the Appendix. Industry and year fixed
effects are included in all models. All continuous variables are winsorized at 1st and 99th percentiles. The t-statistics reported
in parentheses are calculated based on robust standard errors clustered at the firm level. *, **, *** indicate statistic significance
at the 10%, 5%, and 1% level, respectively.

R&D Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4)

Academic board – one academic director 0.006*** 0.132** 0.145** 0.128**
(3.08) (2.38) (1.97) (2.27)

Academic board – more than one academic director 0.019*** 0.431*** 0.542*** 0.458***
(5.35) (4.12) (4.04) (4.24)

PhD CEO 0.027*** 0.372*** 0.535*** 0.340***
(6.18) (3.82) (4.06) (3.33)

Size -0.007*** 0.461*** 0.538*** 0.436***
(-8.26) (15.15) (14.37) (14.16)

Ln(Age) -0.000 0.163*** 0.140*** 0.105***
(-0.47) (5.44) (3.59) (3.51)

Sales growth 0.011*** -0.028 0.010 0.005
(4.53) (-0.56) (0.14) (0.09)

Ln(Tobin’s Q) 0.053*** 0.892*** 1.217*** 0.957***
(15.21) (11.05) (11.05) (10.88)

ROA -0.163*** -1.073*** -1.716*** -1.093***
(-15.10) (-6.55) (-7.04) (-5.85)

Leverage -0.032*** -0.900*** -1.078*** -0.853***
(-7.10) (-6.77) (-6.10) (-6.16)

Institutional ownership -0.007* -0.426*** -0.545*** -0.458***
(-1.93) (-4.35) (-4.48) (-4.77)

Ln(CEO tenure) 0.003*** 0.005 -0.006 0.018
(3.08) (0.17) (-0.15) (0.59)

Ln(CEO age) -0.033*** -0.870*** -0.958*** -0.833***
(-4.66) (-4.44) (-3.55) (-4.00)

CEO ownership -0.000* 0.001 -0.001 0.001
(-1.79) (0.14) (-0.14) (0.16)

Ln(# Analyst) 0.009*** 0.196*** 0.277*** 0.205***
(7.34) (5.44) (5.97) (5.73)

Industry & Year FE Yes Yes Yes Yes
N 21489 21490 21490 21490
R2 0.501 0.512 0.484 0.462
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C DID Parallel Trend Assumption

Table C1: DID Parallel Trend Assumption
This table reports the results validating the parallel trend assumption underlying diff-in-diff models in Table 7. We define five
year dummies relative to the year of director departure (yeart−2 – yeart+2). We estimate the same diff-in-diff models but
replace Academic Director Departure×Post by the interactions between the Academic Director Departure dummy and each
year dummy. (We omit Academic Director Departure × yeart.) We control for Size, Ln(Age), Sales growth, Ln(Tobin’s Q),
ROA, Leverage, Institutional ownership, Ln(# Analyst), and PhD CEO. More detailed definitions of variables are reported in
the Appendix. Firm and year fixed effects are included in all models. All continuous variables are winsorized at 1st and 99th
percentiles. The t-statistics reported in parentheses are calculated based on robust standard errors clustered at the firm level.
*, **, *** indicate statistic significance at the 10%, 5%, and 1% level, respectively.

R&D Ln(Patent) Ln(Cite) Ln(Tcw)
(1) (2) (3) (4)

Academic Director Departure×Yeart−2 0.029 -0.227 -0.300 -0.302
(0.94) (-0.95) (-0.55) (-0.91)

Academic Director Departure×Yeart−1 -0.005 -0.184 -0.328 -0.292
(-0.41) (-0.95) (-1.05) (-1.28)

Academic Director Departure×Yeart+1 0.005 -0.165 -0.858** -0.496*
(0.46) (-0.93) (-2.04) (-1.87)

Academic Director Departure×Yeart+2 0.004 -0.301 -1.127* -0.503*
(0.26) (-1.45) (-1.89) (-1.81)

Yeart−2 -0.158 -2.121*** -0.197 -0.354
(-0.99) (-2.77) (-0.11) (-0.38)

Yeart−1 -0.081 -1.111*** -0.145 -0.213
(-1.06) (-3.27) (-0.17) (-0.47)

Yeart+1 0.075 1.274*** 0.576 0.480
(0.93) (3.19) (0.61) (0.99)

Yeart+2 0.143 2.712*** 0.999 0.874
(0.92) (3.45) (0.54) (0.91)

Size -0.080 0.005 -0.339 0.056
(-1.48) (0.03) (-0.72) (0.23)

Ln(Age) 0.054 -0.352 0.839 0.136
(1.35) (-1.05) (0.87) (0.37)

Sales growth 0.001 -0.200 -0.427 -0.166
(0.06) (-0.97) (-1.01) (-0.71)

Ln(Tobin’s Q) 0.005 -0.267 0.220 0.097
(0.09) (-0.74) (0.32) (0.28)

ROA 0.030 -0.187 -0.499 -0.569
(0.35) (-0.38) (-0.72) (-1.36)

Leverage -0.018 -0.197 0.696 0.288
(-0.33) (-0.41) (0.72) (0.49)

Institutional ownership -0.031 0.539 2.116** 1.052**
(-0.52) (1.44) (2.43) (2.09)

Ln(# Analyst) -0.014 0.187 -0.080 0.091
(-1.04) (0.84) (-0.17) (0.38)

PhD CEO 0.042 -0.236 -0.530 -0.418
(1.01) (-0.58) (-0.79) (-0.99)

Firm & Year FE Yes Yes Yes Yes
N 168 168 168 168
R2 0.901 0.966 0.932 0.958
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B Summary Statistics

Table B1: Summary Statistics

This table presents summary statistics of firm characteristics in the diff-in-diff sample for
the period 2000-2016. Namely, for each new CEO appointment event, we include 3 fiscal
years before and 2 fiscal years after the fiscal year of the NEW CEO joining the company.
We report available observations, mean (Mean), standard deviations (S. D.), 25 percentile
(P25), median (P50), and 75th percentile (P75). All statistics are based on pooled data.

#Obs Mean S. D. P25 P50 P75

ROA 3,996 0.020 0.141 -0.004 0.034 0.076
LN(Q) 3,995 0.980 0.326 0.741 0.892 1.118
SIZE 3,984 7.478 1.629 6.327 7.355 8.473
CAPX 3,937 0.051 0.066 0.016 0.032 0.062
R&D 3,985 0.038 0.076 0.000 0.002 0.045
DIV 3,985 0.012 0.023 0.000 0.000 0.014
VOL 3,986 0.030 0.020 0.020 0.027 0.036
BOARD SIZE 3,573 9.114 2.186 8.000 9.000 10.000
BOARD IND 3,573 0.774 0.148 0.714 0.818 0.889
BOARD BUSY 3,561 0.332 0.326 0.125 0.286 0.455
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