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Technical Specialized Knowledge
and Founder Leadership at Initial
Public Offering
This study examines factors that influence the likelihood
that founders hold executive level positions in firms at
the point of Initial Public Offering (IPO). Our model is
conceptually more comprehensive than existing work,
as we develop theory that examines founder
involvement across executive positions beyond the
often-studied chief executive officer (CEO). We examine
our hypotheses using a database that contains virtually
all IPOs spanning an 11-year period when the IPO
market was active. Our empirical evidence indicates
that a surprising number of founders hold leadership
positions in firms at IPO. The research shows that
factors that predict founder succession differ across
executive positions. 

INTRODUCTION
Prior research indicates that differences often exist
between the human capital necessary to draw realistic
inferences about the existence of an entrepreneurial
opportunity to form a firm and the human capital that is
necessary to manage a firm once it has been formed
(Scott Shane 2000; Eckhardt and Shane 2003; G. S.
Becker 1994). Scholars have argued that this
separation in human capital between knowledge that
enables people to discover specific opportunities and
knowledge that is required to manage firms formed to
exploit them is a major influence in the separation
between firm ownership and professional management
as firms evolve (Chandler 1977; Wasserman 2003).

A growing literature has examined founder succession
as a special case of managerial succession, in part
because this is a setting where the human capital needs

of firms often outgrow the human capital provided by the
founding team. Therefore, we often observe the
situation when founding team members are replaced by
professional managers. While human capital theory
suggests that the fit between the skills of the top
management team and the needs of the firm are crucial
for better performance, the specifics about when
founding team members are replaced are not well
explored, and hence an opportunity to advance theory
remains.

We theorize that understanding the knowledge
requirements of firms helps to explain when founders
will hold specific executive positions in firms at the time
they seek equity investment from outsiders via an Initial
Public Offering (IPO). Our mechanism is driven by two
fundamentally different knowledge attributes of firms
that at times place different pressures on members of
the founding team depending on their role in at the firm.
The first, technical specialized knowledge (TSK),
captures the type of knowledge utilized by a firm
(Junkunc and Eckhardt 2009) while the second, R&D
expenditures, measures the search for new knowledge
of any form (Klevorick et al. 1995).

Our project advances the literature by integrating into
our model and analysis the fact that firms are often
founded by teams of individuals, and, hence, founder
succession often occurs across several quite different
executive positions beyond the often-studied founder-
CEO transition. In our analysis, we studied founder
transition in three positions across the executive team:
the CEO, the chief financial officer (CFO) and the chief
technology officer (CTO). Additionally, we are able to
control for contextual factors that are beyond the scope
of single industry work that is the context for much of the
research on founder transition. Our data crosses all
industries and virtually all IPOs in a 11-year period.
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Unlike prior research that samples from a single
industry, our multiple-industry study is likely to have
greater external validity. To foreshadow our inferences,
our empirical analysis indicates that the likelihood of
founder CEOs turnover was determined by the
knowledge embedded within the top management team
and the company. Specifically, when there is more
technical specialized knowledge embedded within the
top management team, founder CEOs are more likely to
be retained.

We also examined the paradox of success hypothesis
that has been investigated by Noam Wasserman
(Wasserman 2003) in the software industry. To the
extent that raising additional rounds of capital is a
success metric as treated in Wasserman’s analysis
(2003), our study supports the paradox of success. We
find that firms that have successfully completed more
rounds of financing are less likely to have founders in
executive positions. However, we do not find support for
Wasserman’s paradox of success when looking at more
widely used measures of success for startup
companies, such as sales growth (Graham 2010) that
were not used in his original work.

Using a historical sample consisting of firms that went
public between 1992 and 2002, we investigate how firm-
level factors such as sales growth, financing events,
and human capital influenced founder-executive
turnover or retention in these newly public firms. In
particular, in contrast to commonly held beliefs, we first
find clear evidence that executive positions are more
likely to be held by founders in ventures with high levels
of technical specialized knowledge. We further
demonstrated that R&D plays a different role in
determining the retention of founder-CEOs and founder-
CTOs. This paper is organized into three sections. We
first discuss our theory and hypotheses. Second, we
detail our data sources, measures, and analytical
techniques. Finally, we conclude by illustrating our
empirical findings, contributions and limitations.

THEORY AND HYPOTHESES
Firms are heterogeneous in their use of knowledge. This
means that firms differ in the types of knowledge that
they use and in the extent to which they search for new
knowledge. For example, Starbucks Corp (SBUX) is a
firm that went public in 1992. At IPO the firm reported
that it conducted no R&D and none of the members of
the founding team held a PhD degree. In contrast,
Watson Pharmaceuticals (WPI) is a firm that was

formed to develop and sell biologic pharmaceutical
products. Five members of the management team held
a PhD degree at the time the firm went public in 1993
and regulatory filings indicate that the firm was applying
science to develop advanced proprietary products.

We conceptualize the relationship between knowledge
and a firm’s activities along two dimensions. The first
dimension is the extent to which scientific knowledge is
important to the business. The second dimension is the
extent to which the firm is engaged in the search for new
knowledge. We theorize that the way in which
knowledge relates to firms’ activities is helpful in
understanding whether founders will continue to hold
specific executive positions at the time a firm sells
equity in an IPO. Firms that have reached a stage where
they are listed on public markets are fundamentally
different from seed stage organizations that were
staffed by the founding team. Listed firms have more
employees, formalized business processes, and must
respond to greater regulatory requirements than seed-
stage companies. This means that as firms mature,
founders in leadership roles are often replaced with
more experienced managers who are skilled at
managing complex enterprises (Wasserman 2003).

In this paper, we focus on three positions: the chief
executive officer (CEO), the chief financial officer
(CFO), and the chief technical officer (CTO). We focus
on these three positions due to concerns about
construct validity regarding other executive positions
where the responsibilities of positions with similar titles
cover different activities. In addition, not all firms have
the CTO position. We address this issue empirically
below.

We theorize that the management for the search for new
knowledge is in most cases a generic managerial skill.
Hence, founders are likely to be replaced in most
executive positions even in those firms that engage in
extensive R&D. However, we theorize that the
application of specific bodies of scientific knowledge to
specific business opportunities and problems is not a
generic business skill. Hence, as we explain in more
detail below, founders are more likely to hold specific
executive positions in firms that apply science to
business. 

Application of Scientific Knowledge
to Commercial Activities
The application of science to commercial activities
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occurs through the actions and knowledge of specific
people. Junkunc & Eckhardt (2009) describe the
technical specialized knowledge (TSK) of an individual
as the scarce technical skills combined with the
accumulated contextual knowledge derived from both
life experience and education. TSK explicitly includes
business and other work experiences, as well as related
intellectual endeavors, and the prior pursuit of specific
opportunities. The core idea of TSK is that direct
experience with a specific body of knowledge and the
accompanying technologies can be a prerequisite to
achieving a complete understanding of a particular
domain. For example, the productivity of specialists at
particular tasks depends on how much knowledge they
have (G. Becker and Murphy 1992).

For our theory, we assume that not all individuals have
the same education and life experiences, hence TSK is
not evenly distributed amongst individuals nor
organizations (Venkataraman 1997). This definition of
TSK is distinct from the concept of tacit knowledge
since the focus here is squarely on the differences in
knowledge stocks that influence an individual’s ability to
differently understand specific complex bodies of
information (Lindsay and Norman 1977; Michael 2012),
instead of on the properties of the knowledge itself
which may simply impede transfer (Winter 1990).

An uneven distribution of TSK amongst individuals
fosters information asymmetries and causal ambiguity.
However, asymmetries arising from TSK are unique in
the sense that the mere disclosure of complex
information will not eliminate them unless the party
receiving the information possesses the requisite TSK
to comprehend the complex information (Junkunc and
Eckhardt 2009). For example, Junkunc & Eckhardt
(2009) note that while mathematical models in the social
sciences are easily codifiable, and hence easily
disclosed, substantial investment in specialized
knowledge is necessary before certain other individuals
could readily understand such models and apply them.
In settings where TSK is important, the transfer of
complex information between individuals becomes
difficult, and hence asymmetries that arise as a result of
TSK are likely to persist. We argue that TSK is a type of
valuable and rare resource that can bring causal
ambiguity. This is a very important condition for firms to
achieve sustained competitive advantage (Barney
1991).

Importantly for our work here, firms are not equally

dependent upon the use of TSK. For example, Cohen,
Nelson & Walsh (Cohen, Nelson, and Walsh 2002)
found that advances in specific academic disciplines
(e.g. physics) are relatively more important to firms
pursuing some opportunities (e.g. those related to
semiconductors or computers) than to others (e.g.
machine tools or food, in the case of physics). One
indication of this is the use of scientists and engineers in
the economy. Data from the National Science
Foundation (2009) indicates that scientists and
engineers comprised approximately 9.3 percent of the
workforce (8,470 employees) in industrial inorganic
chemicals while only 0.2 percent of the workforce (450
employees) in lumber and construction material.

In consideration of a typical lifecycle for firms, the
reliance on key insiders for commercial success may be
expected to dissipate over time (Churchill and Lewis
1983). Normally at the early stages of venture formation,
founders facilitate the recognition of an opportunity, as
well as the personal, idiosyncratic development of the
concept while working with early investors to realize the
opportunity, which is crucial to the venture’s early
success (S. Shane and Cable 2002; Kroll, Walters, and
Le 2007). As the venture begins to develop into a more
formalized organization, the importance of those
particular individuals may decline as the actual
introduction and marketing of products and services
reduces uncertainty about the business idea itself, and
as the firm develops its business model successfully,
implements administrative structures, and achieves
more well-defined positions (Sine, Mitsuhashi, and
Kirsch 2006). On the other hand, other authors have
illustrated the lasting imprint that founders make on both
the structure of top management teams as well as
outcomes (Beckman and Burton 2008). Regardless,
whether we consider the lifecycle theories of firm
development or the lasting importance of founder
imprinting events, ventures are not uniform in the extent
to which specific individuals are important to the
venture’s performance as the organization matures. For
some ventures, the knowledge founders hold remains
an important determinant of success beyond the startup
stage, and in some cases, founders may be less easily
replaced or substituted for as compared to other cases.

This study makes specific predictions regarding how the
use of TSK by a firm will influence the likelihood that
founders we hold specific positions at IPO. We start
with the CTO. The CTO has the most experience
applying TSK toward the development of the products
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and services of the firm’s portfolio. A non-founder, even
with formal training in the same technical domain, would
be less likely to have the same experience applying
TSK to address opportunities and challenges faced by
the firm, both for current products on the market as well
as others envisioned for the pipeline down the road. 

H1: A positive relationship will exist between the use of
technical specialized knowledge (TSK) in the firm and
the likelihood that the chief technology officer will be a
founder at IPO. 

In addition to the CTO, the CEO and CFO are also more
likely to be founders at IPO in ventures where the
application of TSK is important to commercial success.
This is the case as the CEO and CFO are acting as a
team in the IPO process, along with the CTO, to assure
capital providers that the firm can be managed well
through the planned growth phases, including further
technological development, from not only the capital
management and allocation perspectives, but also the
product market and business model perspectives as
well. The greater the amount of TSK involved in the
process at the firm, the more varied the potential
outcomes may be if those leading the overall strategic
direction and financial management of the firm do not
have a substantial grasp of the underlying technology.

The responsibilities of the CEO are generally to
formulate strategy and the implementation of strategy,
while the responsibilities of the CFO are generally to
assure ongoing financial viability, manage cash flow,
and guide budgeting decisions. To perform these
functions, CEOs and CFOs must develop an
understanding of various activities of the businesses
and how these activities relate to the performance of the
firm. In firms where TSK is important to commercial
success, CEOs and CFOs, as they perform these
functions over time, develop a unique understanding of
the interface between the technical capabilities of the
venture and commercial markets which can be difficult
to transfer to other parties. For example, as changes in
the marketplace render certain products less viable, the
CEO must understand how a firm's technology can be
utilized to target other product categories, consider
strategic alliances that will enhance success, or invest
more deeply in alternative or complementary activities.
These decisions must be made swiftly. In these
situations, the CFO must be able to navigate the
banking and other capital provider relationships to
articulate how the firm will succeed in the face of

adversity, and understand the capital budgeting
implications of a change in direction, based on the
current technological position. While any CEO or CFO
may acquire TSK as a result of these interactions, to the
extent they already have the TSK to interface between
the technical capabilities of the firm and commercial
markets, the more likely the firm will be to succeed.

Hence, the capabilities of the founder CEOs and CFOs
in developing an understanding of the interface between
TSK and the commercial markets targeted by the firm
makes them less likely to be replaced by non-founder
professional managers. While non-founder professional
managers may have greater general management
knowledge, in comparison to the founder CEO and the
founder CFO, they are less likely to understand the
interface between TSK and outcomes important to the
firm. While investors may attempt to recruit a new CEO
with TSK and management knowledge, we suspect this
will be difficult. Further, based on the complexity of TSK,
professional managers are unlikely to be able to acquire
this knowledge quickly. 

H2: A positive relationship will exist between the use of
technical specialized knowledge (TSK) in the firm and
the likelihood that the chief executive officer will be a
founder at IPO. 

H3: A positive relationship will exist between the use of
technical specialized knowledge (TSK) in the firm and
the likelihood that the chief financial officer will be a
founder at IPO. 

R&D Intensity, the search for new
knowledge
Conceptually, research and development (R&D) is the
planned search for new knowledge or the translation of
known knowledge for the purpose of creating a new
commercially relevant improved product, service,
process, or technique. Formally, the Statement of
Federal Accounting Standards Board (FASB) defines
R&D during the period of our study as the: 

...planned search or critical investigation aimed at
discovery of new knowledge that could result in a new
or improved product, service, process, or technique.
The development component of R&D is translating
“research findings or other knowledge into a plan or
design” for a new or improved product, service,
process, or technique. (FASB 1974) 

Copyright © 2018 Jon Eckhardt, Marc Junkunc, Mingxiang Li, Published by Entrepreneur &
Innovation Exchange

EIX.org (2018)
DOI: 10.17919/X9QX22



(Eckhardt, Junkunc & Li, 2018) Page 5

Research and development expenditures are different
from TSK in two fundamental ways. First, R&D
expenditures represent the extent that a firm is investing
in the search for new knowledge for a specific purpose,
but it does not capture all types of knowledge utilized by
the firm. A biotechnology firm for example, may utilize
TSK to search for a new product or service, while a
restaurant may also invest in the search of a new
product or service without utilizing TSK. Second, R&D
does not measure the extent to which the core
technology of a firm is based on TSK, especially if it is
not searching for new knowledge at a specific point in
time. For example, one or more products of a firm that
have been spun out of a university may be closely
based on the TSK of a scientific founder, even if the firm
incurs no additional R&D expenditures during some
periods.

Given these important differences, we postulate that a
different pattern will hold regarding the relationship
between R&D expenditures and the likelihood that a
founder will hold specific executive positions at IPO than
we proposed regarding the relationship between TSK
and the same dependent variables. For founders who
held the CTO position, because their job responsibilities
include working with other technicians to search for
knowledge, developing new products, and refining
service, a high level of R&D activity increases the
importance of the CTO position. Since founder CTOs
have worked for the firms since the founding date of the
firms, founder CTOs have built firm-specific knowledge
that is unique and valuable not only for future R&D
investment but also for future knowledge search. In
addition, achieving the milestone of approaching a
potential IPO shows that such CTOs have done an
excellent job in helping the firms make a successful
move. Consequently, the greater R&D expenditures, the
greater the likelihood of that founder CTOs are retained
through IPO. 

H4: A positive relationship will exist between R&D
expenditures and the likelihood that the chief
technology officer will be a founder at IPO. 

Unlike CTOs who are directly responsible and deeply
engaged in the process of searching for new knowledge
through R&D, CEOs and CFOs have different
responsibilities. When R&D investment increases, the
complexity of the job requirement for CEOs and CFOs
will also change. For example, when a company
increases the R&D investment, CEOs need to make a

number of strategic changes to maximize the value of
R&D investments. As one strategy for instance, to
protect the acquired new knowledge or newly developed
product, CEOs have to come up with plans to apply for
patents and other property protection procedures. When
the newly developed products are successful, the CEOs
also need to coordinate with other executives to design
appropriate incentive plans to keep and motivate
employees to contribute to the development of new
products.

In addition to planning for potential success, the CEO
also needs to prepare for failure. For instance, if the
R&D activity does not generate expected profits, how
would the firm change the effort of R&D investment?
Many of these skills require years of experience in
executive positions. Because founder CEOs typically
have less experience to handle the complexity of the job
involving a high level of R&D activity, investors and
other shareholders will have the preference to recruit
outsiders with similar experience that can manage the
complexity caused by the increasing R&D activity.
Unlike the CTO’s responsibility, which is more firm-
specific, the responsibility of the CEO is more
generalized and less firm-specific knowledge is
required.

In addition, Heeley, Matusik and Jain’s (2007) study
documented that R&D spending increases the risk of
underpricing of shares offered by the firm at IPO. They
reasoned that the underpricing was largely due to
increased information asymmetry driven by R&D. Certo,
Covin, Daily, and Dalton (2001) found that founder
CEOs are believed to be less able to manage public
firms, which could lead to further underpricing.
Therefore, when a firm is pursuing a strategy of
increasing R&D expenditures, to avoid further
underpricing, the shareholders will push the firm to
replace founder CEOs with professional managers. This
approach is widely believed to be a good signal for
outside investors to build confidence in the newly public
firms. These professional CEOs can manage the firm
within the complicated situation. Thus, we expect that
R&D will decrease the likelihood of founders still being
CEOs at the time of IPO. 

H5: A negative relationship will exist between R&D
expenditures and the likelihood that the chief executive
officer will be a founder at IPO. 

Much different from the responsibility of the CTO, the
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primary responsibilities of the CFO are to standardize,
improve, and manage financial issues for a firm. As a
firm grows large and complex, the CFO is responsible
for managing financial risk. R&D spending can lead to
the discovery of new products, improvements to
processes, and the development of new
opportunities—all of which increase the complexity of
the firm including the financing needs of the firm.
Because a founder CFO typically has less experience
and knowledge to deal with financial complexity caused
by R&D expenditures than a professional manager, the
shareholders will search for professional CFOs to
replace founder CFOs if R&D expenditures increases. 

H6: A negative relationship will exist between R&D
expenditures and the likelihood that the chief financial
officer will be a founder at IPO. 

The Paradox of Success
Our data provides us the opportunity to examine in a
broad sample comprised of many industries and years a
driver of the paradox of success hypothesis that
Wasserman (2003) found using a single-industry cross-
sectional survey as well as an additional potential
mechanism. The paradox of success argument is that
founder CEOs are often replaced after successfully
achieving important business goals, such as completing
product development or successfully raising outside
funds. A benefit of Wasserman’s work is that his
analysis is based on a custom survey designed to
examine specific business events that might drive the
paradox of success. A limitation of his work is that the
findings are based on a sample of 202 internet
companies collected at a single point in time. Hence, the
results might be driven by the attributes of the specific
firms or industry he studied or by something unique
about the short period of time that he studied. Our data
provides us with the opportunity to examine two
potential paradoxes of success—the number of round of
outside funding achieved and the sales growth rate of
the firm—in a sample of over 2,000 firms representing
most industries over an 11 year period. A limitation of
our work when compared to Wasserman’s (2012) study
is that we are only able to investigate two potential
paradoxes—he examined five—that may be associated
with increased rates of founder CEO transition. 

DATA AND METHODS
Data
We manually constructed a sample of demographic and

transactional information on 2,217 firms that completed
an IPO spanning the period from 1992 through 2002.
We use this period due to data availability and because
this historical period captures a time when Initial Public
Offerings were sufficiently frequent to draw robust
inferences (J. Ritter 2017). Following prior literature, we
dropped unit offerings, ADRs, financial firms, closed-
end mutual funds, REITs, spinoffs, and reverse
leveraged buyouts from our analysis of firms that
achieved an IPO (J. R. Ritter and Welch 2002; Fischer
and Pollock 2004). Our sample includes information
extracted manually from paper filings that predates
electronic filings at the Security Exchange Committee
(SEC). We obtained information on the backgrounds of
executive positions at IPO, including their classification
as a founder of the firm. Initial public offering information
was calculated from the Global New Issues database
provided by Thomson Financial Securities Data
Company (SDC) during the period 1992-2002, and VC
information was collected from the same firm’s
VentureXpert database.

Dependent variables
Dichotomous variables were created to capture whether
founders were still in the CEO, CFO, or CTO positions
at the time the firm went public. Founder CEO or CFO
was coded as one when the background information
from the SEC registration filing showed that the firm’s
CEO or CFO was also the firm’s founder. We coded
Founder CTO in a similar way as Founder CEO only
with regard to the highest ranking technology-related
officer. Because not all firms consistently identify
executives who are responsible for technology or
science as a CTO, we also included in our CTO other
positions such vice president (VP) of science, VP of
research, or VP of R&D.

Hypothesized Variables
Following prior literature (Junkunc and Eckhardt 2009),
we used the prevalence of individuals holding a PhD. in
the top management team as our measure of the
technical specialized knowledge (TSK) of the firm. Per
Hambrick and D’Aveni (1992), executives are classified
as top management team members if they hold a title of
vice president or higher. Specifically, we measured TSK
by calculating the number of executives who have PhD.
degrees. We follow Delios and Beamish (1999) by
calculating our R&D measure as the natural log of the
ratio of R&D expenditures for each firm in the year of
IPO divided by the number of employees at the firm.
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Control Variables
As venture capitalists often prefer to invest in technically
intensive firms (Gompers and Lerner 2001), we include
as a control the dichotomous variable venture backed,
which is set to 1 if the firm received financing from
venture capitalists and set to zero otherwise. We include
NASDAQ as a dummy variable to control for potential
differences in preferences by different exchanges
regarding founder management at IPO. Loughran and
Ritter’s (2004) underwriter prestige measure was
included to differentiate the reputation of underwriters
as more prestigious underwriters may have the ability to
force founder CEO succession. We also created a
dummy variable to capture whether the firm has
achieved profit at the year of IPO. Profit was set to 1 if
the firm’s income exceeded the total costs and was set
to 0 otherwise. We calculated natural log of company
sales in the year of the offering in millions of dollars to
account for firm size. Corporate governance literature
has documented the evidence that percentage of the
firm owned by insiders has an important effect on CEO
turnover (Finkelstein, Hambrick, and Cannella 2009).
We therefore controlled for insider percentage in the
year of offering (pre-IPO). An insider is defined as a
director or one who serves as an executive officer. We
also controlled for firm age and firm age squared to
account for the age effect on the likelihood of executive
turnover. We took a natural log transformation of age
and age squared to have a less skewed distribution of
these variables.

Finally, we controlled for industry and time by including
dummy variables for industry and years. For industry,
we included dummy variables to account for whether the
newly public firms were operating in the following
industries: medical equipment, pharmaceutical
products, business services, computer hardware,
computer software, and electronic equipment. We
include dummy variables for years between 1993 and
2002 with year 1992 as reference category. For
readability, we omit the year coefficients from our
regression tables. Lastly, to control for regional
differences in the propensity for executives to be
replaced, we coded regional dummies based on
whether the firms were started in the west coast or
norteast.

Measuring Wasserman’s Paradox of
Success
We include in our analysis two covariates to assess the

validity of Wasserman’s paradox of success in our
sample. The first, VC Rounds, is the count of the
number of rounds of investment which we compute from
data provided by VentureXpert database. This is
essentially the same construct that was included in
Wasserman’s (2003) paper. If raising rounds of outside
capital is deemed to be a successful outcome, the
paradox would be that firms that have successfully
completed more rounds of financing were less likely to
have founders in executive positions. The second
covariate we include to assess the paradox of success
is sales growth, which is measured as total sales at IPO
divided by firm age. Because of the skew of the sales
growth, we took a log transformation of the original sales
growth.

This measure was not included in Wasserman’s original
paper. The closest measure he used in his analysis was
a measure of product development. We include this
measure as rapidly growing firms are difficult to manage
in part because they require rapid decision making and
formalized management systems, and they provide less
time for founders to learn important managerial skills on
the job.

Analysis
Because our dependent variables are dichotomous
variables measuring whether the executives were
founders, we used the probit model to test our
hypotheses. Since every public firm has a CEO and a
CFO, we do not have a selection issue for founder CEO
and founder CFO hypotheses. However, because not all
firms have a CTO, we first model the existence of the
CTO, and we then investigate if the position is held by a
founder or not. In our sample, we identified that 1,142
companies had a CTO positions.

To address this potential selection bias, we employed
two-stage Heckman selection models using STATA’s
heckprobit procedure (Heckman 1979). The first-stage
probit model predicts whether the firm has a CTO
position; estimates of the parameters from the first stage
were then incorporated into the second-stage probit
model to predict whether a founder is currently the CTO
(Van de Ven and Van Praag 1981). A requirement of the
Heckman procedure is that at least one selection
variable should be included in the analysis that predicts
the likelihood of selection, but not the ultimate
dependent variable of interest. Otherwise, the Heckman
selection model tends to produce biased estimators
(Stolzenberg and Relles 1997). In our analysis, we
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found two measures that satisfied these requirements.
For the first-stage models, we used high technology
dummy and number of employees to predict the
likelihood of existence of a technological position.High
technology dummy was set to 1 if the company was a
high-tech company (determined by SDC) and set to 0 if
not. Number of employees was calculated as the
number of employees at the year of IPO.

RESULTS 
Table 1 reports our descriptive statistics and Table 2
reports bivariate correlations. Table 1 indicates that
approximately 47 percent of the firms had founders as
the CEO at IPO. Additionally, around 11 percent of the
CFOs and 18 percent of the CTOs were founders at the
time of IPO. Excepting the correlation between age and
age square and sales and sales growth, all the
correlation coefficients are under 0.5.

Founder CTO 
Table 3 reports two-stage Heckman selection models to
test our hypotheses related to CTO turnover. The first
column is the second stage regression and the second
column is the first stage regression for each paired
model. The likelihood-ratio test represents a test of the
joint likelihood of an independent probit model for the
selection equation and a standalone regression model
vs. the integrated two-step Heckman model we use
here. The test rejects the null hypothesis across all
models reported in Table 3, which supports the use of
the Heckman selection model that we use here. As for
controls, we found firm age has a concave downsloping
effect on the likelihood of founders being CTOs. Few
other control variables predict the likelihood that
founders will be CTO at the time of IPO. There is
evidence that some industries both predict the existence
of the CTO position and if the founder holds the position
at IPO. For example, a firm in the Medical Equipment
industry is more likely to have CTO position at IPO and
it is less likely that this position will be held by a founder
than a firm formed in the Computer Hardware industry.
Interestingly, insider percentage is positively associated
with a founder being the CTO at IPO.

The analysis in Table 3 demonstrates mixed evidence in
support of H1, which hypothesizes a positive relation
between TSK and the likelihood of founders being CTO.
After controlling for other hypothesized effects as shown
in columns 9 and 10, one more PhD in the top executive
team will increase the likelihood that founders will be
CTO by 5.4 percent. However the null hypothesis of no

effect is rejected in the base model shown in columns 1
and 2 of Table 2.

After modeling for the existence of the CTO position,
Models 3 and 9 report no evidence that supports our
prediction (H4) about the relation between R&D
intensity and likelihood of founders being CTO as we fail
to reject the null hypothesis of no effect in this case.
Founder-CEO

Table 4 summarizes our test of the founder CEO
retention hypotheses. As for control variables, we found
evidence that a higher percentage of insiders on the
board increases the likelihood of founders being CEOs.
Firm age is estimated as having a predominantly
positive, concave downward sloping relation to the
likelihood of founders being CEOs at IPO. We find that
CEOs are less likely to be founders at IPO in venture-
backed firms. Consistent with our H2 prediction , there
is a positive and significant relationship between TSK
and likelihood of founders being CEO. Model 1 of Table
4 demonstrates that one more PhD in the executive
team will increase the likelihood that founders will be
CEOs by 2.3 percent. As predicted in H5, Model 2
reports the evidence that R&D decreases the likelihood
of founders being CEO at IPO but the effect size is not
large. Overall, the analysis in Table 4 (See Appendix)
indicates that TSK and R&D play opposite roles in
determining whether founders will be CEOs at the time
of IPO.

Table 5 summarizes our findings for testing founder
CFO retention. None of the control variables, except for
the northeast dummy and underwriter prestige, predict
the likelihood of founder CFO retention. Model 1 and 5
of Table 5 confirms the prediction that TSK is positively
and significantly related to the likelihood of founder CFO
retention (H3). While Model 2 shows no support for our
prediction that R&D negatively affects the likelihood of
founder CFO retention (H6), there is support found for
this hypothesis in the full model in model 5.

Evidence on the Paradox of
Success
We find no relationship between Sales Growth and
founder retention across all models reported in Tables 3
through 5 for all executive positions studied. Hence,
based on our analysis one might infer that founders are
able to learn how to grow their skills even if firms grow
rapidly. In contrast, we do find a negative relationship
between the number of VC rounds raised and the
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likelihood that a founder will hold an executive position
for both the CEO and CFO positions. Specifically, one
more round invested by VCs will decrease the likelihood
that a founder is the CEO or CFO by 2.8 percent (Model
4 of Table 4) and 1.2 percent (Model 4 of Table 5),
respectively. This finding echoed the conclusion by
Hellmann and Puri (2002) who found that VCs helped
companies to professionalize by replacing founders with
professional managers. In terms of the CTO position,
we find that the number of VC rounds raised is positively
associated with the existence of the CTO position, but
we failed to find that it influences whether the position is
held by the founder or not. One inference from the
analysis of the VC rounds measure is that the need to
raise an additional round may reflect a failure to secure
sufficient revenue, and hence interpreting VC rounds as
a paradox of success may be inappropriate.

Limitations
This paper is not without limitations. First, the sample
we used to test our theory comes from newly public
firms from a historical database. Hence it may not be
possible to generalize our findings to non-public firms,
large firms such as those in the Fortune 500 which have
been publicly traded for many years, or to periods
outside the years we studied. Additionally, because our
sample comes from the U.S. market, our results might
not hold in countries other than the U.S. It would be
interesting to understand whether country culture and
legal system will affect the retention of founder
executives. Second, compared to incumbents, newly
public firms are relatively small, making it extremely
difficult to track down executive information before IPO.
It would be valuable for future research to investigate
the evolution of executives in new firms. Third, this
paper does not examine how the ability for investors and
founders to exit a firm may differ if a firm is acquired
instead of achieving an IPO. Given that more firms are
acquired than achieve IPO, this is an important issue
that warrants addition theoretical and empirical work. To
speculate, the characteristics of acquiring firms may
matter. For example, acquiring firms that already
possess relevant TSK may provide greater
opportunities for investors and founders to exit than
acquiring firms that lack relevant TSK. 

CONCLUSION
Our research makes several contributions to research in
entrepreneurship and strategy. First, we extended
Wasserman’s (2003) findings by including firms from

multiple industries over a period of 11 years. Our
empirical evidence showed that a potentially stable
characteristic of firms, technical specialized knowledge,
is a generally robust predictor of founder CEO transition
when compared to success measures such as sales
growth. Our findings are more general than
Wasserman’s results in that we focus on a broad range
of industries rather than just the Internet industry.
Furthermore, our multi-year study can also better
account for the factors correlated with time, such as the
first Internet bubble.

Second, rather than focusing on only CEOs, we
extended prior research to other crucial executive
positions, namely CTOs and CFOs, with distinct
theoretical motivators. Our results show that TSK of
firms predicted whether founders remained as CTOs
and CFOs as well at the time of IPO. In addition, TSK is
positively related to the likelihood of founder CEO
retention. By differentiating knowledge embedded within
executives (TSK) and search activity (R&D), we predict
and find that R&D plays a different role in determining
retention of founder CTOs, CFOs, and founder CEOs.

Third, we contributed to executive turnover literature by
using different explanatory variables. Finkelstein,
Hambrick, and Cannella (2009) summarized the
executive turnover literature by showing that firm
performance, agency conditions, environment, and
predecessor characteristics were potential antecedents
of executive turnover. Our empirical results indicate that
TSK, R&D intensity, and the number of VC rounds
invested in the company generally influence executive
succession. Finkelstein et al. (2009) also called for more
research on examining executive turnover beyond
CEOs. Moreover, they also suggested that additional
studies using representative samples other than Fortune
or S&P are needed to further explore executive turnover.
Our study contributes to executive turnover literature by
using a different sample to study succession of multiple
executive positions.
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