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ABSTRACT

Do outside CEOs change firm strategy more (or less) than inside CEOs? This study aims
to investigate how and under what conditions outside versus inside CEOs impact innovative
strategic change. We begin by observing the fact that there is a commonly held belief in both
popular press and research that outside CEOs act as change agents and drive new strategies in
firms. Yet, the literature does not offer clear empirical results to support this belief. To close this
gap, we compared the change in innovation direction observed in firms lead by outside CEOs
versus inside CEOs. We measured the change in R&D direction by calculating the angle between
vectors representing the yearly patent portfolio in the technology space. This measure allows us to
separate the amount of innovation from the innovation direction. Results from panel data on
publicly traded firms in the United States from 1992 to 2017 suggest that outside CEOs are
associated with fewer changes in firms’ R&D strategic orientations than inside CEOs. These
results show that strategic decision-making is context-specific and that it takes some time for

outside CEOs to converge to inside CEOs’ levels of innovative strategic change.
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INTRODUCTION

[The initial foundation of the research questions]

Does the executives’ successor origin matter in explaining the changes in R&D direction?
This is a pressing issue since the share of CEOs hired from outside the organization has increased
from 1980 to 2000 by more than 100% (Cummings & Knott, 2018). The literature has recognized
the importance of the manager’s characteristics on the firm’s strategic direction (Hambrick &
Mason, 1984; Hambrick D. , 2007), highlighting the influence of CEOs' past experiences
(Crossland, Zyung, Hiller, & Hambrick, 2014). More specifically, several studies linked CEO
origin with innovation outcomes, generally finding that CEOs hired from outside the firm are
associated with less innovative behavior (Balsmeier & Buchwald, 2015) and lower R&D
productivity (Cummings & Knott, 2018). Despite finding differences in innovation output, the
literature does not show what external CEOs are doing differently than internal hires. This paper
aims to fill this gap by looking at the impact of CEO origin on the change in the firm’s R&D
direction. The results show that external CEOs keep the direction of innovation steadier than inside
CEOs. We also show that this effect lasts only in the early years of the CEO stint, suggesting that

outside CEOs operate the “innovation rudder” like an insider after a couple of learning years.

[Why this study’s research questions are important/interesting and why CEOs matter]

For instance, one interesting argument for why, in general, CEOs should matter in defining
new strategic orientations can be drawn from (Cummings & Knott, 2018), which argues the
following: “... if CEOs don’t matter, then (a) in equilibrium, firms wouldn’t have them; or (b)
CEOs wouldn’t enjoy their 262% wage premium over the next four most highly paid executives

in their firm as shown in an unreported analysis of Execucomp salary data.” More importantly,
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CEOs would matter because they play a critical economic and financial role due to the important
discretion that is conferred to them by the separation of ownership and control (Berle & Means,
1932; Williamson, 1964; Jensen & Meckling, 1976; Balsmeier & Buchwald, 2015). For example,
Schepker, et al., (2017) note that “... outside CEOs often prefer to bring their own executive teams
with whom they have past relationships. These ‘change teams’ in the upper echelons further
strengthen the relationship between outside succession and strategic change.” As this discretional
power can allow them to directly change the strategic direction of the firm (Schepker, Youngsang,
Pankaj, Sherry, & Michael, 2017), untangling the causes and consequences of CEOs’ successor
origin on certain innovation outcomes, such as the changes in R&D direction, grants a great deal

of interest/importance to this study’s research questions.

[What gaps is this study’s trying to fill?]

Several studies recognized the origin of CEOs as one of the most important top
management attributes that determine certain subsequent firm-level outcomes in terms of
innovation, performance, and strategic changes (Hambrick D. , 2007; Carpenter, Marta, & Wm,
2004; Balsmeier & Buchwald, 2015; Cummings & Knott, 2018). In their critical review of leader
succession, Giambatista, et al., (2005) observed that there is no general theory of the causes and
consequences of executives' succession on performance or strategy change. In this respect, they
argue that future research should investigate conditions under which different theoretical
mechanisms are applicable. Thus, as little is known about how and under what conditions the
origin of CEOs' successors (i.e., inside versus outside CEOs) influences the change in their firm’s

innovation direction, this study’s research attempts to fill that gap in the literature.

[Anecdotal evidence: Part 1]
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Arguably, CEOs’ ability to redefine the R&D orientation can be amplified by the fact that
“...outside CEOs often prefer to bring their own executive teams with whom they have past
relationships.” (Schepker, Youngsang, Pankaj, Sherry, & Michael, 2017). Indeed, some anecdotal
evidence supports the assumption that external CEOs affect the firm’s R&D direction. For
instance, in the early 1990s, IBM was experiencing a tremendous financial hardship and was on
the brink of bankruptcy when Lou Gerstner, an outside CEO, was appointed. To save the company
from an imminent failure, Gerstner implemented important cuts in the expenses and redeployed
resources especially by selling assets Part of IBM's problem was its lack of dynamic capability to
reallocate assets and make the organizational changes required to neutralize its threats and take
advantage of the opportunities available in its environment (Harreld, Charles, & Michael, 2007).
Accordingly, under Gerstner’s leadership, the Corporate Investment Fund was established to
redeploy resources from existing business units to new initiatives, where Gerstner observed: “We
worked very hard at the process of starving the losers and investing in the big bets...” (Harreld,

Charles, & Michael, 2007).

[Anecdotal evidence: Part 2]

Moreover, in early February of 2021, Intel ousts its CEO, Robert Swan, over investors’
pressure, in part because Intel lost its leadership in producing fast chips. Swan, who was an outsider
when he joined Intel in 2016, was replaced by an insider, Patrick Gelsinger, a tech specialist, who
has 30 years of work experience at Intel. According to a news report (Don & Steve, 2021), Intel’s
board likely fired Swan because of its detrimental impact on the firm innovation direction that
resulted in significant manufacturing problems which ultimately led to a deterioration of the

company’s technological competitive advantage. For instance, (Don & Steve, 2021) observed the
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following “Mr. Swan, 60, is credited with helping to ease internal squabbling at the company, and
spearhead changes aimed at taking Intel into other markets, such as gear for cellular base stations.
He also shed ailing businesses, selling a unit that designed wireless chips to Apple and another
making a variety of memory chips to SK Hynix.” The board estimated that replacing an outsider
with an insider would result in a leadership change that would reverse the detrimental changes that
occurred in the innovation direction under Swan’s leadership. Although these two examples are
anecdotal facts, they, however, appear to grant support for the leading mechanism conjectured in
this study that posits that outside CEOs can directly implement significant changes in the

innovation direction of their firms.

[Main contributions of this study]

Even though the core of the design of this investigation is phenomenon-based and primarily
empirical, we undertake this study with the hope to contribute to both theory and management
practice. To achieve this goal, we combine data from the Compustat, Execucomp, and USPTO
databases on 580 U.S. firms from 1992 to 2017. Our results show that compared to inside CEOs,
outside CEOs are associated with fewer changes in the innovation direction, all else equal. We
extend this baseline result in several ways. We investigate under what conditions one might expect
outside CEOs to have a lower influence in defining new strategic orientations for the firm R&D.
Our findings suggests that factors such as the lack of in-depth firm-specific R&D knowledge and
managerial power may play a role in weakening outside CEOs’ propensity toward innovative
strategic change. Other factors such as inventor turnover or the degree of the previous change in
strategy were not found to play a significant role in explaining the observed results. Finally, R&D

centralization seems to mitigate outside CEOs’ lack of innovative behavior toward change in
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strategy. Overall, we found evidence that innovative strategic change is context-specific and it

takes some time for outside CEOs to impact firms’ R&D orientation.

[Announcing the structure of the paper]

The rest of the paper is organized as follows: In the background section, we cover the
literature review, use insight from some previous research to make conjectures about how one
might expect CEO successor origin to influence the change in R&D direction. The method section
mainly describes the structure of the data that we used and how we constructed the dependent
variable of interest. The empirical approach section presents the different estimation techniques
that we applied and includes the baseline as well as the extended results. The last section concludes

the paper.

BACKGROUND: THE RELATIONSHIP BETWEEN CEOS’ SUCCESSOR ORIGIN

AND THE CHANGE IN INNOVATION DIRECTION

[Literature review: What explain the difference in CEO successor origin]

Evidence from previous studies suggests that CEOs’ successor origin influences firm
performance (Bailey & Helfat, 2003; Huson, Malatesta, & Parrino, 2004), and CEO attributes and
governance have a strong bearing on innovation (Dechow & Sloan, 1991; Lerner & Wulf, 2007;
Gormley, Matsa, & Milbourn, 2013). Indeed, Zhang & Rajagopalan, (2010) argue that “The origin
of the CEOs hence can affect their ability to formulate and implement strategic changes, and
therefore to influence the relationship between the level of strategic change and firm performance.”

Evidence from (Crossland, Zyung, Hiller, & Hambrick, 2014) suggests that CEOs with a high
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level of career variety are associated with more experimentation and strategic changes than CEO
with low-level career variety. The paper describes “CEQ career variety” as ... the array of distinct
professional and institutional experiences and executive has had before becoming CEO.”
Additionally, Datta & Guthrie, (1994) suggest that because outside CEOs are believed to have
broader perspectives, they are hired when changes are expected (Zhang & Rajagopalan, 2010), and
found evidence that the choice of outside CEOs appears to be more likely in light of low firm

performance and high growth.

[Extant Research showed how some CEO attributes influence certain R&D outcomes]

Moreover, several previous research investigated the relationship between certain
attributes of top managers and R&D. For instance, Barker 11l & Mueller, (2002) examined the
importance of CEO characteristics on R&D spending and found that young CEOs with greater
wealth and significant career experience in marketing and/or engineering/R&D are associated with
higher R&D spending. Additionally, Talke, et al., (2010) investigated the influence of corporate
governance issues, such as top management diversity, on innovation outcomes (i.e., new product
portfolio innovativeness) and performance. The empirical results suggest that idiosyncrasies of top
managers, measured by task-related top management teams’ diversity have a strong bearing on
strategic choices in the innovation context, proxied by a firm’s focus on innovation fields.
Furthermore, a few other studies provide evidence that overconfident CEOs are associated with
better innovation outcomes such as investments in R&D, patents and patent citations, and
innovative success (Galasso & Simcoe, 2011; Hirshleifer, Low, & Teoh, 2012). For example,
Galasso & Simcoe, (2011) studied the relationship between CEOs’ revealed beliefs about future

performance and standard measures of corporate innovation. The evidence indicates that
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overconfident CEQOs are associated with higher citation-weighted patents counts, meaning that
overconfident CEOs are more likely to change their firm R&D direction.
[Literature review: A nonlinear explanation of how CEO successor origin’s influence on
strategic change impact performance]

Furthermore, Zhang & Rajagopalan, (2010) analyzed how the relationship between the
level of strategic change in the pattern of resource allocation and firm performance differs between
outside and inside CEOs. On the one hand, the results suggest that the level of strategic change
exhibits an inverted U-shaped relationship with firm performance. On the other hand, both the
positive and negative effect of strategic change on firm performance is more important for outside
CEOs than for inside CEOs. These later results appear to indicate that compared to inside CEQOs,
outside CEOs’ propensity to implement relatively higher strategic changes has a greater negative
impact on firm performance.

[Literature review: A linear explanation of how CEO successor origin’s influence on strategic
change explains performance]

Additionally, Schepker, et al., (2017) examined the relationship between CEO succession
and firm performance from a disruption and adaptation perspective. The study hypothesized «..
inside CEO succession will lead to less strategic change and be more positively related to both
short-and-long-term performance, while outside succession will lead to greater strategic change
and poorer short-and-long-term performance” and note that “Outside CEOs bring fresh strategic
perspectives and new ties to the environment.” The evidence from a meta-analysis suggests that
CEOs succession is negatively associated with short-run performance and has no impact on long-

run performance. However, long-run performance is influenced through strategic change and CEO
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successor origin. Results from the study also indicate that compared to inside CEOs, outside CEQOs

have a negative bearing on long-run performance and are associated with more strategic changes.

[ How CEO successor origin is likely to influence the change in R&D direction]

Thus, considering Datta & Guthrie, (1994), and Crossland, et al., (2014) we assume that
CEOs’ successor origin can be correlated with CEO career variety in the sense that outside CEOs
will tend to exhibit higher career variety whereas inside CEOs may exhibit low career verity.
Indeed, Zhang & Rajagopalan, (2010) posit the following: “Relative to inside CEOs, outside
CEQS can amplify the adaptive effect of strategic change...” and argues that this is because outside
CEOs are appointed when changes are expected and also because they come with new insights and
skills. Accordingly, consistent with Schepker et al., (2017), we argue that outside CEOs will be
associated with more experimentation and strategic changes in the R&D direction of the firm than
inside CEOs. Additionally, as outside CEOs may have a broader range of experiences and domains
of expertise and are hired when changes are expected (Zhang & Rajagopalan, 2010; Balsmeier &
Buchwald, 2015; Crossland, Zyung, Hiller, & Hambrick, 2014; Schepker, Youngsang, Pankaj,
Sherry, & Michael, 2017), we assume that they may also be appointed when changes are expected
in domains other than innovation (e.g., revenue, advertising, and sale expenses). Thus, we may

also expect outside CEOs to be associated with more changes in these areas than inside CEOs.

[Preliminary conclusion/summary]

Overall, we conjecture that compared to inside CEOs, outside CEOs will have a stronger
bearing on technology redeployment by changing the strategic orientation of the firm's R&D, all
else equal. The most implication of this view is that executive turnover may offer an opportunity
for firms to reposition their innovative strategy under certain conditions.
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METHODS

Data and Sample

[Describing the sources of the data]

We use data from Execucomp, Compustat, and the USPTO database from 1992 to 2017. To
identify CEO origin, we used the Execucomp database to identify CEOs’ career histories and
individual characteristics. We cross-checked-checked that data with data on the CEO dismissal
database made available by Gentry, et al., (Gentry, Harrison, Quigley, & Boivie, 2021) excluding
entries classified as mistakes. Furthermore, we performed manual checks on the dataset to ensure

its integrity. The final sample includes 944 CEOs and 580 firms.

Measures

Dependent variable

The dependent variable is the change in the firm’s yearly innovation direction. To calculate
that, we matched USPTO patent applications to firms, we used the link provided by Kogan, et al.,
(Kogan, Papanikolaou, Seru, & Stoffman, 2017). We then constructed a vector of technology by
aggregating the technology classifications in the firm’s patents each year. We use the Cooperative
Patent Classification technology classification at the subclass level, yielding 638 possible

technological classifications.

The change in innovation direction is measured as the soft cosine (Sidorov, Gelbukh,

Gbémez-Adorno, & Pinto, 2014) between the yearly technology vectors. The soft cosine measure
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calculates the angle between vectors!, aligning with the intuition behind the idea of change in
direction. By using this measure, we disentangle the change in innovation intensity (the number
of patents) from the directionality of the patent portfolio within each year. Figure 1 illustrates the
idea behind our measure. In that figure, there are only two possible technology classifications and
two years: T and T+1. The cosine measure captures the cosine of angle a in that figure. Note that
the measure is the same if the firm perfectly duplicates its patents on year T+1 (i.e., having a vector
(6,6) instead of (3,3) as shown in Figure 1). The soft cosine measure is a cosine measure that
accounts for the fact that some technological classifications are closer than others. Thus, the soft

cosine measure gives more weight for changes in technologies that are less likely to be observed.

More specifically, the soft cosine measure between vectors A and B is defined as equation (1).

N
ZijSi,jAiBj

N N
\/Zi_j Si,inAj\/Zi_jSi,jBiBj

Distance(4,B) = 1 — Q)

Where, s; ; is the similarity between technologies i and j. That similarity is using the proportion of

patents including technology classifications i that also contain patents with technology
classifications j, p; ;. To make the similarity measure symmetric (i.e., to have s; ; = s;;), we took

the average between p; ; and p;; so that % = S;j = Sj;.

Following, (Sidorov, Gelbukh, Gomez-Adorno, & Pinto, 2014), s; ; is the “soft similarity” that
captures the similarity between features of texts that goes beyond the perfect overlap in spellings.
This similarity is identified independently from the Vector Space Model that is traditionally used

to find the similarity between two objects displayed as vectors. For instance, in the paper, the

L1t calculated the angles’ cosine but, since the vectors are positive, we can interpret increases in cosine as increases
in angle between the vectors.
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authors use a simple example of two texts: (1) play, game, (2) player, gamer, where, if a and b are
the vectors representing these two texts, these two vectors will be such that a = [1,0,1,0] and b =
[0,1,0,1]. In this case, the traditional similarity will be zero. However, as the paper argues, these

two texts are quite similar.

A B are respectively the vectors of technology classifications in years t and t+1. For example, in

the technology classification of a given hypothetical firm, if we have:
Az001 = (Techciassaois = 20, Techgiassaoic = 5, Techclassaoip = 30, ..., Techgjassyior = 0),

B000 = (Techgjassaois = 8, Techgiassaoic = 50, Techgiassaoip = 35, ... , Techgjassyior =

10),

these will be represented by the vectors:
4,001 = (20, 5,30, ... ,0),

B,o00 = (8,50, 35, ..., 10)

where the coordinates represent the frequencies of the technology classifications Techcjassao1p »
Techciassaoic » Techglassao1p » > Te€Chelassyror Of €ach firm and A; and B; are respectively the

transposed of the matrices A; and B;.

Giventhat —1 < cosine(a,,) < 1, and because the observations on the technology classification

are all nonnegative integers, the soft cosine distance measure used in this study will be such that

0 < Soft Cosine distance(4, B) < 1. We then scale this measure so that 100 is the maximum

distance between two vectors.
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[The dependent variable’s construct validity]

To assess the validity of the dependent variable at the construct level, we estimate the
following model Distance;; = [y + f1Knowledge_Stock; + f,HHI Y1 +
BsLow_Patent_Count; + f3LogR&D;;_1y + BaGrowth;_1y + Firm_age;; + a; + y¢ + Uy,
where a; and y, are respectively firm fixed effects and time fixed effects and Firm_age;; is a
fixed effect for firm age. Results from Table 1 show that distance is negatively related to firms’
knowledge stock and growth, positively related to low patent counts, and positively related to R&D
expenditure. This implies that firms with high levels of knowledge stock and growth tend to exhibit
fewer changes in innovation direction, whereas firms with fewer patents and high R&D
expenditure tend to exhibit more changes in innovation direction. The firm age fixed effects
(plotted in Figure 2) show that as the firms in our sample age, they tend to exhibit fewer changes

in R&D.

Independent variable of interest

The main independent variable, Outside CEO, is equal to one whenever the CEOs used to
be in a different firm at least two years within their appointment to the focal firm, and zero
otherwise. Our final sample includes 944 different CEOs, 287 of whom are outside CEOs. This

implies that in our sample, from 1992 to 2017, approximately 30% of the new CEQOs' appointments
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involved outside CEOs. This is consistent with coding from extant research which found that out
of the new CEOs appointed, outside CEOs represent between 23% and 32.4% (Murphy &
Zabojnik, 2007; Balsmeier & Buchwald, 2015; Cummings & Knott, 2018; Keil, Lavie, &

Pavicevi¢, 2021).

Control variables

We use data from the Compustat and USPTO databases to generate controls for Knowledge
stock (as measured by the cumulative number of patent citations), low patent counts (dummy equal
to one if the firm has less than 5 patents), R&D expenditures, and revenue growth. We also use
information from the CEO dismissal data made available by Gentry et al. (Gentry et al., 2021.) to
control for reasons for CEO departure, allowing us to proxy for the quality of the match between
CEO and firm. The CEO dismissal database provides us with useful information to control for the
following reasons for CEO departure: death; illness; dismissed for job performance; dismissed for

personal issues; retirement; new opportunity; and other.

The degree of R&D centralization, HHI_Yr;;, is based on the inventors' locations as shown
on patents' applications. For each patent, the location of all its inventors is plotted on a map. Then,
we apply a Hierarchical Density-Based Spatial Clustering of Applications with Noise
(HDBSCAN) to calculate the inventor's clusters. The inventors that are classified as noise are
deleted from the database. Then, we assigned patents to clusters by calculating the cluster
containing the most inventors. In the case of a tie, the cluster of the first inventor was used. Finally,

we calculated the yearly Herfindahl index by summing the square of patent shares produced in
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each cluster. Thus, higher HHI_Yr;; are associated with more centralized patent production each

year.

[Description of the final sample]
The final panel data are unbalanced and span over the years 1992-2017 and include 580
U.S. firms and 944 CEOs, 287 of which are outside CEOs. Thus, the sample contains
approximately 30% of outside CEOs. As mentioned in the IV section above, the proportion of
outside CEOs in our sample is consistent with findings from previous research (Murphy &
Zabojnik, 2007; Balsmeier & Buchwald, 2015; Cummings & Knott, 2018; Keil, Lavie, &

Pavicevi¢, 2021). The summary statistics of these data are presented in Table 2.

EMPIRICAL APPROACH

Results

[Baseline Results]

The baseline results from the fixed effects estimator presented in Table 3 suggest that on
average, outside CEOs are associated with fewer changes in the R&D direction than inside CEOs,
all else equal. The coefficient of the outside CEO variable in the full model is negative (-0.02) and
significant. This means that outside CEOs change innovation direction less than CEOs hired from
within the firm. If we include in this regression the CEO years of experience in the firm, we can
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calculate the change in innovation direction for insiders and outsiders during each year of their
tenure. The marginal analysis of this regression is shown in Figure 3. This figure shows that outside
CEOs tend to change the innovation direction less than insiders, but that the difference is greater
between the years 3 and 7. This should be expected during the earlier years of their terms because
CEOs may spend some time establishing new routines and policies to institute a new
administration. In the later years, outsiders may become insiders, and thus they should exhibit

similar innovative behavior.

[Alternative Explanations: Firm Experience and Long Term Impact ]

Another way to look at the impact of outside CEOs over time is to divide the CEO tenure
into periods and compare how CEOs’ origins differ in explaining the change in R&D direction.
We chose to divide the tenure into blocks of five years because that is the median firm experience
in the sample. In the first period, we excluded the first year of the CEO’s tenure to take out the
period where CEOs should have little ability to direct innovation. The result of the regression
including the blocks of five years periods instead of every year is captured in Figure 4, and it shows
that the difference between outsiders and insiders gradually became less important between the

fifth and tenth years, and insignificant between the tenth and fifteenth years. This appears to show
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that outside CEOs’ innovative behavior tends to converge to inside CEOs’ within ten to fifteen

years.

[Resolving Endogeneity Concerns]

It is known that the choice of CEO is not random, raising endogeneity concerns. To
mitigate this issue, we used a propensity score matching estimator, as it is commonly used in
literature (Cummings & Knott, 2018). Using the propensity score matching (PSM) model allows
us to estimate the average treatment effect of executives who share the same propensity toward
exposure to treatment (i.e., Outside CEQO) conditional on the observed covariates or control
variables. The result for the full model is in Table 4, while the result for the first five-year period
is in Table 5. The full model and the first period indicate that the average treatment effect (ATE)
of outside CEO is negative (-0.02 and -0.04, respectively) and significant. The other periods show
non-significant average treatment effects. These results seem to not only grant support to the
baseline results but also, appear to indicate that the difference in executive innovative behavior is
slightly higher in the first five years following the turnover (i.e., ATE = -0.04) than the overall

difference considering the entire firm experience distribution in the sample (i.e., ATE =-0.02.)

Insert Table 5 about here
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[Alternative Explanations:: Inventor Quitting]

Many reasons can cause outside CEOs to change innovation direction less than insiders.
One possibility is the change in the composition of the R&D teams. Perhaps some inventors are
quitting to move to another company given the hiring of an outsider. To investigate this, we created
a proxy for the number of inventors that stopped collaborating within a particular firm each year.
For each inventor i listed in a patent belonging to the firm f, we tracked their last patent and
compared the year of their last patent yi with the year of their latest patent that belongs to the firm
f, yir. We classify inventor i as quitting collaboration with firm f in year yis if they show up in a
later patent that does not belong to the firm, i.e., yi > yir. Once we have the number of inventors
quitting, we regress it on outside CEO and the usual control variables. The results of the marginal
comparison between outsider and insider CEO are depicted in Figure 5. Although the point
estimation for the first period indicates that outside CEOs see more inventors quitting (around five
in the first period), the coefficient is not precise. Thus, there is no evidence that the outside CEOs

are associated with a decrease in inventors' collaboration over time.

[Alternative Explanations: Tech Expertise]

Another possible mechanism underlying the observed effect of outside CEO and
innovation direction is the lack of domain of expertise. Cummings & Knott, (2018) speculate that

outside CEOs may lack in-depth firm-specific knowledge. Thus, we conjecture that this may

18 | 51



weaken their ability to set an optimal innovation direction. One response to this uncertainty is to
keep the innovation orientation stable by maintaining the status quo (Samuelson & Zeckhauser,
1988). To test that, we use the current CEOs' historical titles from Execucomp and classify them
as having tech expertise if they had a title with “tech” on it. We then regress Distance on tech
expertise per firm experience and the other control variables. The marginal impact on the
innovative strategic change stemming from being an outsider vs insider is displayed in Figure 6.
These results show that compared to inside CEOs with no tech expertise, outside CEOs with no
tech expertise are slower to implement changes in firms” R&D orientation. However, compared to
inside CEOs with tech expertise, outside CEOs with tech expertise are much quicker to exhibit
stronger changes in innovation orientation. More specifically, we observe that among the
executives with no tech expertise, outside CEOs seem to converge to inside CEOs’ level strategic
change within fifteen years, whereas among the executives with tech expertise, outside CEOs tend
to converge to inside CEOs’ level of strategic change within ten years and then implement
subsequently stronger and increasing changes in innovation orientation. Overall, these results lend

credibility to the idea that the lack of innovative strategic change is due to a lack of R&D expertise.

[Alternative Explanations: Board Membership]

The low level of innovative strategic change associated with outside CEOs can also be
explained by their managerial ability to implement new strategies. To investigate this issue, we
identified which CEOs were also appointed as board chairman at some point in their career within

the focal firm. Such a board membership may carry some political power which may grant more
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managerial wherewithal to CEOs seeking to redefine the innovative strategic orientation of the
firm. The marginal impact of being a chairman is depicted in Figure 7 (again, the usual control
variables are included in the underlying regression). On the one hand, compared to inside CEQOs
without a chairman position, outside CEOs without a chairman position seem to be less capable of
implementing changes in strategy and never converge to inside CEOs’ level of strategic change
over time. On the other hand, outside CEOs with a chairman position tend to converge to inside
CEOs with a chairman position’s level of R&D behavior within fifteen years. This evidence
suggests that one plausible reason for the lack of innovative strategic change could be the low level

of managerial power conferred outside CEOs.

[Additional Explanations: R&D Centralization]

Another corroborating evidence for the link between the decrease in the change in
innovation direction and lack of power could be the impact of R&D centralization. Figure 8 shows
that the difference between the outside and inside CEOs’ innovative strategic change effect is less
important in firms with a centralized R&D structure. This result is expected because it should be
easier to redefine innovation direction when inventors are co-located. Thus, results from Figure 8

reinforce the results from Figure 7.

[Alternative Explanations: Course Correction]
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Another plausible explanation for the lack of strategic change is that too many changes
were made just before the new CEO appointment, and therefore, the observed results are just
evidence of course correction. To test for that, we computed the average rate of change during
three years before the CEO turnover (Prev_MeanLast3). The results from that regression are
shown in Table 6, showing that the coefficient of the interaction between inside and outside CEOs
and the previous change in direction is not significant. Thus, we conclude that there is no evidence

that outside CEOs are correcting for large swings in innovation direction made before their terms.

[Additional Explanations:: Tech abandonment]

Moreover, from Figures 9.a and 9.b, we observe that the marginal change in innovation
direction as a result of an increase in tech abandonment is lower for outside CEOs than for inside
CEOs. On the one hand, we note that although inside CEOs’ R&D behavior seems to be more
important, it is relatively constant over time when it comes to using the increase in tech
abandonment as a mechanism for changing innovation orientation. On the other hand, there is
more variance in outside CEOs’ impact on firms’ innovation orientation stemming from an
increase in tech abandonment, even though the marginal effect remains largely minimal over time.
Overall, these findings appear to suggest that the two types of CEOs appear to use the increase in

tech abandonment mechanism very differently to redefine their firms’ R&D orientation.

[Additional Explanations: How Does Executives’ Focus on Other Strategic Dimensions Differ? ]

Considering (Crossland, Zyung, Hiller, & Hambrick, 2014), one can establish that a firm’s

strategic profile includes the following distinct dimensions: (1) advertising intensity (advertising

21|51



expenditure/sales); (2) R&D intensity (R&D expenditure/sales); (3) overhead efficiency (selling,
general, and administrative expenses/sales); (4) capital intensity (fixed assets/total employees); (5)
plant and equipment newness (net plant and equipment/gross plant and equipment); (6) financial
leverage (total debt/shareholder’s equity); and (7) corporate strategic change as the year-on-year
change in diversification. Indeed, Finkelstein, and Hambrick, (1990) posits the following about
the first six strategic dimensions “These dimensions were chosen because (a) they are potentially
controllable by top managers; (b) they may have an important effect on firm performance; (c) they
are complementary, each focusing on an important but specific aspect of the firm’s strategic
profile; and (d) they are amenable to data collection and have relatively reliable comparability
across firms within and industry” At the conceptual level, these dimensions represent patterns in
firms’ resource reallocation choices (Crossland et al., 2014.) Additionally, considering Wiersema,
and Bantel, (1992), we include the corporate diversification strategy dimension of strategic change
that captures changes in firms’ diversification positions induced by top management choices
(Jacquemin, and Berry, 1979; Palepu, 1985.) The measure of diversification was calculated by
applying the entropy measure (Palepu, 1985), which reflects the number, importance, and

relatedness of a firm’s business units.

We speculate that the observed lack of change in innovation direction may be explained by
the fact that outside CEOs’ strategic change behavior is more tilted toward these other key
dimensions of strategic change. To investigate this alternative explanation, we replicated the
aforementioned dimensions of strategic change using the individual dimensions as dependent
variables instead of the composite index. Results from these analyses are presented in Tables 7
through 12. Overall, our findings reveal that compared to inside CEQs, as their firm experience
increase, outside CEOs tend to make more significant changes in advertising intensity in Time
T+6 (Table 7), R&D intensity in Time T, T+1, and T+2 (Table 8), and firms’ corporate strategies
within seven years of the turnover, i.e., Time T+7 (Table 12.) The results on the other strategic
dimensions appear to suggest that outside CEOs still exhibit fewer changes when it comes to
inventory levels in Time T+1 and T+3 (Table 11), while the effects on the remaining strategic
dimensions, i.e., overhead efficiency (Table 9) and financial leverage (Table 10) are not

significant.
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Insert Table 7 through 12 about here

[Robuness Check]

Considering the counterintuitive nature of our baseline results, we conducted various
robustness checks. First, we examine whether the observed effects will differ between CEOs with
short-term tenure (i.e., less than six years) and long-term tenure (i.e., greater than five years.)
Results from Figures 10 and 11 suggest that outside CEOs who stayed in office for less than 5
years exhibit significantly more changes than inside CEOs, especially in their fifth year, whereas
outside CEOs who stayed for more than five years tend to make fewer changes than inside CEOs.
Second, we conducted the same analyses using the other strategic dimensions and except for the
R&D intensity and overhead efficiency dimensions, our findings show the same patterns, i.e.,
short-term outside CEOs are associated with more changes, whereas long-term outside CEOs are
associated with inertia (Figures 11 through 20.) Third, we also examine the long-term effect of the
changes that occur over time as compared to the first-year level of strategic change in the other
dimensions. Our results (not pesented here, but, available upon request) are generally consistent
with the results presented in the previous paragraph and support the idea that outside CEOs tend
to focus more on making changes in advertising intensity and corporate strategy in Time T+6.

CONCLUSION

In this study, we examined how CEOQOs' successor origin explains the change in the R&D
direction. From the baseline result, we were able to improve our understanding of how CEOs’

successor origin influences innovative strategic orientations in the firm. Inconsistent with previous
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theoretical arguments, our results indicate that on average, compared to inside CEOs, outside
CEOs tend to make fewer strategic changes in the innovation direction of the firm, all else equal.
Meanwhile, consistent with previous research (Argyres & Silverman, 2004; Argyres, Rios, &
Silverman, 2020), we find evidence that firms with centralized R&D organizations exhibit more

innovative behavior.

Due to the lack of a comprehensive theory on the relationship between CEOs’ successor
origin and strategic change (Giambatista, W, & Suhaib, 2005), we investigate the conditions under
which this finding may be justified. Overall, our findings reveal that change in firm innovative
strategy is context-specific and it takes time for outside CEOs to impact firm innovative strategy
at the level of inside CEOs. In particular, our findings are consistent with the idea that the lack of
in-depth firm-specific R&D knowledge may weaken outside CEOs’ ability to redefine the R&D
strategic orientations. Additionally, we found evidence that the lack of managerial power could
also be one of the reasons why outside CEOs may exhibit lower innovative behavior. Finally, as
expected, our results suggest that centralized R&D organizations tend to mitigate the negative

effect of outside CEQOs on change in strategy.

DISCUSSION

Considering the findings from the multiarmed bandit model of exploration and exploitation
(Posen & Levinthal, 2012), Posen & Levinthal argued the following: “... under some conditions,
the appropriate response to environmental change is a renewed focus on exploiting existing

knowledge and opportunities.” Arguably, balancing exploitation and exploration is critical for firm
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performance. However, findings from their bandit model of organizational choice suggest that the
appropriate response to environmental change is not necessarily a change in strategy toward
exploration, but instead, under certain conditions, a change toward exploitation is the best course
of action. According, considering the baseline findings from our study, we speculate that the
outside CEOs’ lack of in-depth firm-specific R&D knowledge combined with the lack of
managerial power and potentially other unobserved factors may lead outside CEOs to engage in
the exploitation of existing innovation opportunities rather than exploring new opportunities and

markets through experimentation or radical shift in strategic orientation.

Moreover, the seminal work by (Penrose, 1959) on the theory of the growth of the firm
established the idea that managerial experience represents one of the key determinants of the rate
of firm growth. Indeed, Penrose explains that managerial level factors such as their heterogeneity,
subjective perception, and learning effect can influence firms’ growth strategies. First, from her
view of managerial heterogeneity, Penrose observed the following: “there are many examples of
firms with vigorous and creative management which have substantially altered their range of
products... but there are also many examples of other firms which have not been able to make the
required adjustments. In such cases, failure to grow is often incorrectly attributed to demand
conditions rather than to the limited nature of entrepreneurial resources.” Second, the managerial
subjective perception is also believed to play a role in influencing firms’ growth strategies. Penrose
(1959) suggests that such a subjective perception can influence firm growth and exploration of
market opportunities that follow a dynamic process and therefore require a certain sense of

managerial imagination and interpretation which can be subjective.
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Third, according to the managerial learning effect, Penrose posits firm-specific experiences
as critical for identifying growth opportunities as well as implementing growth projects. As a
result, she views the process of decision-making and coordination as an outcome of a managerial
firm-specific experience. As such, due to the complexity of codifying such a process for newly
appointed managers for them to implement, managerial learning is considered “the best way of
doing things” dependent on the context (Kor, Mahoney, Siemsen, & Tan, 2016). For example,
Kor, et al., (Kor, Mahoney, Siemsen, & Tan, 2016) notes the following: “Executive growth
projects also require the knowledge of team members at various management levels (top
executives, middle-management, and front-line managers), which are the champions and/or
implementers of growth initiatives. Managers with such knowledge can better match employee
skills to projects and employees to each other in team settings.” This view is consistent with our
results which suggest that as outside CEOs’ firm-experience increases, so does their impact on
advertising intensity, R&D intensity, and corporate strategic change. More importantly, this view
also supports one of our main findings which indicates that outside CEOs' ability to make
significant changes in innovation direction is greater when they have firm-specific R&D

experience.

Furthermore, the notion of time compression diseconomies derived from the theory of
capital investment also appears to support our conclusion that firm-specific experience is vital for
significant strategic changes to occur. For instance, Dierickx & Cool (Dierickx, & Cool, 1989),
observed the following: “... MBA students may not accumulate the same stock of knowledge in a
one-year program as in a two-year program, even if all inputs other than time are doubled. In the

case of R&D, the presence of time compression diseconomies implies that maintaining a given
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rate of R&D spending over a particular time interval produces a larger increment to the stock of
R&D know-how than maintaining twice this rate of R&D spending over half the time interval.”
Accordingly, we posit that the conditions under which outside CEOs are capable of making
significant changes in firms’ innovation orientation not only depends on R&D specific knowledge
and the circumstances in which they are working, but also on Penrose’s (1959) managerial level

factors (i.e., heterogeneity, subjective perception, and learning effect.)
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TABLE 1

Dependent Variable Construct Validity Test

Change in innovation direction

M
Distance
Knowledge_stock -0.05%**
(0.01)
R&D centralization 0.02
(0.02)
Less than 5 patents 0.12%%¢
(0.02)
Llog_xrd 0.02%*
(0.01)
L.growth -0.0005%**
(0.0001)
_cons (.39
(0.06)
Obs. 4376
R-squared 0.60
Firm FE YES
Firm age FE YES

Standard errors are in parenthesis
% p<0.01, ** p<0.05, * p<0.1

TABLE 2
Summary Statistics

N Mean SD Min Max
Distance 4854 .20 .24 0 1
OutsideCEO 4854 27 44 0 1
departure code 4854 4.62 1.13 1 7
Knowledge stock cit 4854 7.60 2.05 0 13.55
R&D centralization 4854 .67 42 0 1
Less than 5 patents 4854 18 .38 0 1
log xrd 4854 4.50 1.87 -4.61 9.41
Growth 4854 .20 4.95 -1 343.32
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TABLE 3
Fixed Effect Estimation

Change in Innovation Direction

M @)
Distance Distance
Departure Code
Death Ref Group  Ref Group
Illness -0.06* -0.06*
(0.03) (0.04)
Performance -0.03 -0.02
(0.03) (0.03)
Personal 0.04 0.04
(0.04) (0.04)
Retired -0.02 -0.02
(0.03) (0.03)
New Opportunity -0.01 -0.0027
(0.03) (0.04)
Other -0.01 -0.0013
(0.04) (0.04)
Llog xrd 0.02* 0.02*
(0.01) (0.0094)
L.growth -0.0001 -0.0001
(0.0001) (0.0001)
Executive's Age 0.0015* 0.0015%*
(0.0008) (0.0008)
Knowledge_sto~t -0.048% -0.04+**
(0.01) (0.01)
R&D centralization 0.03 0.03
(0.02) (0.02)
Less than 5 patents 0.11%%* 0.17#*
(0.02) (0.02)
OutsideCEO -0.02*
(0.01)
_cons 0.32%%x 0.33%xx
(0.07) (0.07)
Obs. 3873 3873
R-squared 0.61 0.61
Firm FE YES YES
Year FE YES YES

Standard errors are in parenthesis ***p<0.01, **p<0.05, *p<0.1

TABLE 4
Propensity Score Matching, Full Model
OutsideCEO Coefficient  Std. err. z P>z [95% conf. interval]
Departure_code
Death Ref Group 0
Illness 0.02 0.16 .62 0.54 -0.21 0.41
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Performance 0.14 0.10 1.52 0.13 -0.04 0.32
Personal 0.13 0.14 94 0.35 -0.14 0.39
Retired -0.23 0.08 -2.72 0.01 -0.39 -0.06
New 0.46 0.16 2.77 0.01 0.13 0.78
Opportunity
Log_revt -0.24 0.01 -16.03 0.00 -0.26 -0.21
HHI_Yr 0.10 0.05 1.94 0.05 -0.0013 0.21
Log_xrd 0.10 0.02 6.23 0.00 0.07 0.14
Growth -0.01 0.03 -0.38 0.70 -0.08 0.05
_cons 0.72 0.12 5.76 0.00 0.48 0.97
Variable Sample Treated Controls Difference  S.E. T-stat
Unmatched 0.19 0.21 -0.02 0.01 -2.04
ATT 0.19 0.18 0.01 0.01 77
ATU 0.21 0.17 -0.04 0.01 -3.13
ATE .02 0.01 -2.40
Off support On support Total
Untreated 53 3,433 3,486
Treated 0 1,287 1,287
Total 53 4,720 4,773
TABLE 5
Propensity Score Matching, First Five Years as a CEO

OutsideCEO Coefficient  Std. err. Z P>z [95% conf. interval]
Departure_code
Death Ref Group 0
Illness 0.05 0.28 17 0.86 -0.50 0.59
Performance 0.24 0.16 1.52 0.13 -0.07 0.54
Personal 0.0048 0.23 .02 0.98 -0.45 0.46
Retired -0.18 0.15 -1.26 0.21 -0.47 0.10
New 0.34 0.24 1.44 0.15 -0.12 0.81
Opportunity
Log_revt -0.26 0.02 -11.06 0.00 -0.31 -0.22
HHI_Yr 0.21 0.08 2.48 0.01 0.04 0.38
Log_xrd 0.11 0.03 4.09 0.00 0.06 0.16
Growth -0.07 0.07 -1.11 0.27 -0.21 0.06
_cons 0.95 0.21 4.43 0.00 0.53 1.37
Variable Sample Treated Controls Difference  S.E. T-stat
Unmatched 0.18 0.21 -0.03 0.01 -2.17
ATT 0.18 0.20 -0.02 0.02 -1.32
ATU 0.21 0.16 -0.05 0.02 -2.98
ATE -0.04 0.01 -2.84

Off support On support Total
Untreated 24 1,203 1,227
Treated 0 565 565
Total 24 1,768 1,792
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TABLE 6

Course Correction

Variable Model 1 Model 2
OutsideCEO -0.026

Previous innovation ch~e 0.13 0.22
Departure Code

Death

Tllness -0.08%* -0.07*
Performance -0.05%* -0.05%**
Personal -0.09%* -0.09%*
Retired -0.04%* -0.04+*
New opportunity -0.04 -0.07*
Other -0.03 -0.04
Executive's Age 0.00 0.00
Knowledge_stock_cit -0.04 2%k -0.04%kx
R&D centralization 0.03 0.03
Less than 5 patents 0.12%%* 0.12%%*
L1. 0.01 0.01
Growth

L1. -0.01 -0.01
Outsider 0.01

OutsideCEO#

c.Prev_Meanlast3

Outsider -0.20

Constant 0.404¢ 0.37#%%

Legend: * p<.1; ** p<.05; *** p<.01
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FIGURE 1

Change in Innovation Vector Direction
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FIGURE 2

The Effect of Firm Age

Change in innovation direction by firm's age
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Marginal Innovation Change per Year

Impact of outside CEO on innovation direction change
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FIGURE 4
Marginal Innovation Change per Year
s The Effects of Executives' Age
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FIGURE 5
Inventors Do Not Stop Collaborating More Often Under Outside CEOs

Number of inventors quitting
(outside vs inside CEOs)

Outside CEOs are not associated with more inventors quitting
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FIGURE 6

Tech Expertise and Innovation Direction

Change in innovation direction
(outside vs inside CEOs)

Change in innovation direction
(outside vs inside CEOs)
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FIGURE 8

R&D Centralization and Innovation Direction

Change in innovation direction
(outside vs inside CEOs)

R&D centralization
Descentralized R&D Centralized R&D

Firm experience (5 years periods)
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FIGURES 9

Marginal Innovation Change Stemming from Tech Abandonment

Change in Innovation Direction When Firm
Abandon One More Tech Class

Change in innovation direction when firm
abandon one more tech class

Change in Distance Given an Increase in Abandoned Tech
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FIGURE 10

The Effect of Short-Term CEOs on Innovation Direction

CEOs with tenure of more than 5 years

Years in the firm
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FIGURE 11
The Effect of Long-Term CEOs on Innovation Direction
CEOs with tenure of 5 years or less
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FIGURE 11

The Effect of Short-Term CEOs on Advertising Intensity

CEOs with tenure of less than 5 years

Years in the firm
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FIGURE 12
The Effect of Long-Term CEOs on Advertising Intensity
CEOs with tenure of more than 5 years
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FIGURE 13

The Effect of Short-Term CEOs on R&D Intensity

Change in R&D Intensity
(outside vs inside CEOs)

CEOs with tenure of less than 5 years
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FIGURE 14

The Effect of Long-Term CEOs on R&D Intensity

Change in R&D Intensity
(outside vs inside CEOs)

CEOs with tenure of more than 5 years
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Years in the firm




FIGURE 15

The Effect of Short-Term CEOs on Overhead Efficiency

Change in Overhead Efficiency
(outside vs inside CEOs)
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FIGURE 16

The Effect of Long-Term CEOs on Overhead Efficiency

Change in Overhead Efficiency
(outside vs inside CEOs)

CEOs with tenure of more than 5 years
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FIGURE 17

The Effect of Short-Term CEOs on Overhead Efficiency

Change in Inventory Levels
(outside vs inside CEOs)
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FIGURE 18

The Effect of Long-Term CEOs on Overhead Efficiency
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FIGURE 19

The Effect of Short-Term CEOs on Corporate Strategic Change
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FIGURE 20

The Effect of Long-Term CEOs on Corporate Strategic Change
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