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We build on multiple theoretical perspectives to investigate the unique and joint effects
of individual- and opportunity-level factors affecting job creation in new firms. We
tested hypotheses using survey data from individuals who transitioned from unem-
ployment to self-employment under the auspices of a German public policy program.
Our findings reveal that an entrepreneur’s breadth of knowledge has a negative
influence on the firm’s job creation, whereas the entrepreur’s leadership experience
has a positive influence. However, as the sector-specific labor requirements of a
business opportunity increase, both breadth of knowledge and leadership experience
allow founders to operate their firms with fewer employees.

The creation of new jobs is the lynchpin of eco-
nomic growth and development. Over the past
three decades, scholarly work on job creation has
focused on understanding the contributions of dif-
ferent populations of firms—new and existing,
large and small—to the overall creation of new
employment (cf. Birch, 1979; Neumark, Zhang, &
Wall, 2006). This research has shown that newly
founded firms generate significant numbers of new
jobs. In fact, the average U.S. net employment
growth rate from 1980 to 2005 would have been
negative, if not for the jobs created by newly

founded firms (Haltiwanger, Jarmin, & Miranda,
2009).

Despite the critical role of new firms in contrib-
uting to macrolevel employment outcomes, there
exists little theoretical and empirical research at
the individual and organizational levels that can
help explain the specific factors that either enhance
or constrain a new firm’s ability to create jobs
(Shane, 2003). This lack of knowledge is fairly sur-
prising, because improved knowledge of the factors
influencing job creation in new firms would not
only be of key relevance for the organizational,
labor market, and entrepreneurship literatures (Da-
vidson, 2004; Ireland, Reutzel, & Webb, 2005), but
would also be of vital interest to policy makers as
governments seek to implement policies and pro-
grams to ensure that their citizens can find work
(Osterman, Kochan, Locke, & Piore, 2002).

In this study, we drew on human capital theory
and entrepreneurship theory to develop a frame-
work for investigating the unique and joint effects
of firm founders’ human capital and business op-
portunity characteristics on job creation. According
to human capital theory, individuals possessing
greater knowledge and experience will be more
successful than individuals possessing lower levels
of such human capital (Becker, 1964; Mincer,
1974). For instance, because the hiring of employ-
ees adds complexity, responsibility, and a host of
challenges to the role of firm founder (Blanch-
flower, 2000), founders with higher human capital
should be able to address these challenges more
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easily—and thus create more jobs—than founders
with less human capital (Burke, FitzRoy, & Nolan,
2000; Hinz & Jungbauer-Gans, 1999). Yet, given the
dearth of research in this area, little is known about
the types of human capital relevant for job creation
in new firms, let alone whether higher human cap-
ital endowments of firm founders actually lead to
more job creation.

We examined two human capital endowments
likely to be of key relevance for job creation: a firm
founder’s breadth of knowledge and her or his prior
leadership experience. We examined breadth of
knowledge because recent economic thinking on
entrepreneurship has highlighted its importance
(Lazear, 2005) and because findings would have
ramifications for contemporary labor market and
employment policies, particularly since individual
employment histories are more varied nowadays
than they were in the past (Osterman et al., 2002).
We examined leadership experience because it
should have a direct and substantial effect on job
creation outcomes and because findings would
help to increase the currently limited understand-
ing of this human capital characteristic in research
on entrepreneurship (Aldrich & Ruef, 2006; An-
tonakis & Autio, 2006).

Beyond founders’ human capital, however, a
framework seeking to explain job creation in new
firms should account for interaction between
founder characteristics and the characteristics of a
particular business opportunity—a concept termed
the “individual-opportunity nexus” in entrepre-
neurship theory. This concept highlights that “en-
trepreneurship cannot be only a fixed attribute of
certain people, but rather must involve their reac-
tion to the existence of opportunities for profit”
(Shane, 2003: 6–7). Hence, when two different in-
dividuals exploit the same opportunity, the out-
come may differ.

Although the individual-opportunity nexus con-
cept has been well received in the entrepreneur-
ship literature, little empirical research examining
it exists. In developing our framework, we therefore
considered interactions between a founder’s human
capital characteristics and one key opportunity char-
acteristic that seemed to be the most relevant in the
context of our research: the sector-specific labor
requirements of a newly founded firm. By investi-
gating this opportunity characteristic, our frame-
work incorporates the idea that firms created in
different sectors require different numbers of em-
ployees to staff and run (Shane, 2003).

We analyzed our predictions in 451 new firms
founded by unemployed individuals under the aus-
pices of a program administered by the German
Federal Employment Agency (FEA). Our sample

provided a particularly useful context for examin-
ing the unique and joint effects of human capital
and opportunity characteristics on job creation, as
it was diverse in terms of founder characteristics
and the types of businesses created. Moreover, for-
merly unemployed founders such as the ones in
our sample are responsible for generating a high
fraction of start-up activity, accounting for 62 per-
cent of new firm foundings in Germany, 30 percent
in Sweden, and 15 percent in Austria (Institut für
Mittelstandsforschung, 2005; SCB, 1994).

Our analysis uncovers several key results. In par-
ticular, our study supports the idea that founders’
human capital characteristics affect job creation.
However, we also found that more human capital is
not always better: founders possessing a greater
breadth of knowledge created fewer jobs, and those
possessing prior leadership experience created
more jobs. Moreover, as the sector-specific labor
requirements of a business opportunity increase,
both breadth of knowledge and leadership experi-
ence allow founders to run their firms with fewer
employees over time.

The findings of this study provide important ben-
efits to theory and policy. From a theoretical per-
spective, we expand understanding of the factors
that promote job creation in new firms, explicate
the effects of different types of founder human cap-
ital on job creation, and offer empirical support for
the individual-opportunity nexus. From a policy
perspective, our findings on the factors influencing
job creation will enable government officials to bet-
ter design, implement, and find public support for
job creation programs (Osterman et al., 2002).

HYPOTHESIS DEVELOPMENT

In this section, we examine the unique and joint
effects of founder characteristics and business op-
portunity characteristics on the job creation pro-
cess. We begin with a discussion of a firm founder’s
human capital characteristics.

Founder Characteristics

Breadth of knowledge. A key individual human
capital characteristic is breadth of knowledge. By
breadth of knowledge, we mean the extent to which
an individual possesses knowledge of a variety of
different business areas important for starting and
running a firm. Depending on their education, ca-
reer, and personal histories, some individuals ac-
quire knowledge in multiple areas. For example, a
general manager is likely to develop knowledge of a
specific industry, as well as knowledge of business
areas such as marketing and sales, finance, opera-
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tions, and information technology. Other individu-
als, such as specialists and entry-level employees
assigned to a single role or task, are instead likely to
acquire knowledge in only one or a small number
of areas.

Prior research indicates that a founder with a
broad base of knowledge (i.e., a generalist or a
jack-of-all-trades [cf. Lazear, 2005]) enjoys benefits
relative to a founder with a narrow base of knowl-
edge because establishing a business requires
founders to perform many different tasks well
(Lichtenstein, Dooley, & Lumpkin, 2006; Shane,
2003). For example, to establish a retail shop for
office furniture (as did one of the founders in our
study), an individual needs to accomplish tasks
such as choosing a location and décor, finding sup-
pliers, setting up an inventory management system,
keeping books, developing marketing campaigns,
selling the furniture in the store, arranging for de-
livery of the furniture to customers, and handling
service and support.

Given the need to perform many different tasks
when setting up a new venture, we argue that a
founder’s breadth of knowledge systematically af-
fects job creation. If a founder possesses a particu-
lar type of knowledge, he or she will have little
need to hire an employee possessing the same
knowledge, because employees are hired to fulfill
ongoing needs for certain skills and capabilities
that a firm requires (Davis-Blake & Uzzi, 1993).
Thus, founders with broad sets of skills, experi-
ence, and knowledge can and will do more types of
work themselves and will therefore hire fewer peo-
ple as they form and operate their businesses.

Hypothesis 1a. Founders’ breadth of knowl-
edge has a negative effect on job creation in
new firms.

Prior leadership experience. Scholars have de-
fined leadership in many ways, but at its core, it
involves the use of noncoercive influence to direct
and coordinate the activities of the members of an
organized group toward the accomplishment of
group objectives (Jago, 1982). In other words, the
goal of a leader is the satisfactory execution of an
employee’s assignments, and through that, the at-
tainment of organizational goals for which the em-
ployee is responsible (Mintzberg, 1973). Develop-
ing the ability to influence others is a critical skill,
perhaps best learned through practice and experi-
ence in leading others (Day, Harrison, & Halprin,
2008). Leadership experience is important in our
context because several arguments suggest that
founders with leadership experience may create
more jobs than founders without leadership
experience.

First, founders with leadership experience may
have more success in recruiting new employees.
Joining a small, new firm may seem risky to em-
ployees. Thus, a founder with leadership ability
may be better able to assuage concerns of future
employees and/or be able to create an atmosphere
in which the potential employees feel comfortable.
Although no direct evidence supports this asser-
tion in the context of small firms, research does
indicate that employees value leadership. For in-
stance, studies of CEOs suggest that leadership ex-
perience may even help founders to attract employ-
ees, as leaders may exhibit greater confidence and
charisma (House, 1977; Waldman, Ramirez, House,
& Puranam, 2001).

Second, having to perform in a leadership role
creates a number of responsibilities for firm
founders. For example, once founders hire others,
their role changes in important ways, because they
will bear responsibility for their staff and will have
to engage in organizational tasks such as employee
supervision, coordination, and delegation (Scase &
Goffee, 1982). Faced with these additional respon-
sibilities, founders with prior leadership experi-
ence may feel more comfortable hiring employees,
as they can draw on high levels of task-specific
knowledge (Walsh, 1995) and thus have confidence
in their ability to lead, coordinate, motivate, and
manage.

Third, as a result of their prior leadership roles,
founders may have developed a work style that
relies on the contributions of subordinates, leading
them to hire more employees than founders who
lack such experience (Brüderl, Preisendörfer, &
Ziegler, 1992). For example, founders with prior
leadership experience may not be willing to per-
form secretarial activities and thus may be more
inclined to hire other people for such tasks.

Hypothesis 1b. Founders’ prior leadership ex-
perience has a positive effect on job creation in
new firms.

Opportunity Characteristics: Sector-Specific
Labor Requirements

Firms can be characterized along a number of
dimensions, with extant research on entrepreneur-
ship suggesting that organizational characteristics
such as the size of the initial financial investment,
legal form, geographic market scope, and strategic
focus affect new firm performance outcomes (e.g.,
Audretsch & Mahmood, 1995; Brüderl et al., 1992;
Durand & Coeurderoy, 2001; Feeser & Willard,
1990). We focus here on one key influence on job
creation, sector-specific labor requirements, and
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control for the effects of other organization-level
characteristics.

Because different businesses have different tech-
nical and market characteristics, they require dif-
ferent numbers of employees to staff and run them
(Shane, 2003). Some business opportunities can be
effectively exploited by a founder working alone,
but others require founders to hire additional em-
ployees to become operational. For instance, a sin-
gle individual can run a start-up firm offering a
service such as consulting or tax preparation. By
contrast, running a restaurant is labor-intensive
and requires a founder to hire multiple employ-
ees—chefs, wait staff, busboys, and dishwash-
ers—to take on different tasks.

As the labor requirements of a given business
opportunity increase, we expect that founders, no
matter how knowledgeable and skilled, will hire
others owing to some combination of the overall
volume of labor required and the variety of knowl-
edge needed to complete tasks. That is, founders
will hire the necessary number of employees to
ensure that their business opportunities are ex-
ploited effectively. Although the test of this predic-
tion is unlikely to produce surprising results, the
effects of the interaction between labor require-
ments and opportunity characteristics on job cre-
ation have been important in recent research on
entrepreneurship. Hence, we treated sector-specific
labor requirements as a focal study variable.

Hypothesis 2. The labor requirements of the
sector in which a founder pursues a business
opportunity has a positive effect on job cre-
ation in new firms.

Examining the Individual-Opportunity Nexus

Shane (2003) introduced the concept of the indi-
vidual-opportunity nexus as a lens for viewing en-
trepreneurial activity. In this account, the expres-
sion of entrepreneurial activity depends on the
interaction between the characteristics of a partic-
ular opportunity and the characteristics of the en-
trepreneur who exploits the opportunity. Drawing
on this line of reasoning, we argue that the human
capital of a founder and sector-specific labor re-
quirements jointly affect rate of job creation in
ways that differ from the unique effects of human
capital or labor requirements alone.

Breadth of knowledge and sector-specific labor
requirements. As stated in Hypothesis 1a, we ex-
pect that founders possessing broad knowledge—
knowledge in a variety of different business areas—
will undertake many tasks themselves and
therefore hire fewer people than will founders with

more limited knowledge. However, as the labor
requirements of the sector in which a founder pur-
sues a business opportunity increase, even the most
knowledgeable and skilled individuals will have to
hire and manage others to undertake tasks. A num-
ber of arguments suggest that founders possessing
broad knowledge are more effective as they hire
and manage employees than founders with narrow
knowledge.

First, a founder who understands a business area
is better able to assess a potential employee’s qual-
ifications and therefore better able to hire qualified
(e.g., effective and efficient) employees than a
founder with limited understanding in this area.
For example, the founder of a restaurant with sig-
nificant experience working in and managing res-
taurants may be better able to identify and hire a
waiter who can work quickly and effectively and
do the work of one-and-a-half average waiters. The
benefits of founder knowledge on hiring decisions
are likely to increase as the labor requirements of a
business opportunity increase.

Second, founders with broad knowledge can
cross-train employees to take on multiple tasks and
thereby make efficient use of employee skills and
time (Campbell, 1999; McCune, 1994; Pfeffer,
1995). Moreover, the benefits of cross-training em-
ployees are likely to increase as the labor require-
ments of the opportunity being exploited increase.

Third, founders starting off with a greater breadth
of knowledge than others can generate second-or-
der benefits that reduce hiring needs. For example,
because founders with broad knowledge hire few if
any employees and take on many tasks initially,
they will increase their knowledge and expertise—
which in turn may improve their ability to select
and cross-train more effective employees. More-
over, because of the knowledge, selection, and
training factors associated with founders with
broad knowledge bases, they will also be able to
spend less time monitoring, motivating, and coor-
dinating the work of employees than will founders
with narrow knowledge bases.

Hypothesis 3a. The negative effect of founders’
knowledge breadth on job creation increases as
the sector-specific labor requirements of a
business opportunity increase.

Prior leadership experience and sector-specific
labor requirements. As the labor requirements of
the sector in which a founder pursues a business
opportunity increase, he or she needs to hire and
thus lead more employees. We expected founders
with prior leadership experience to accomplish the
same activities with fewer employees than those
without leadership experience. At least two argu-
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ments support this line of reasoning, and these
arguments should gain in relevance the larger the
labor requirements of the opportunity being
exploited.

First, compared to founders with no leadership
experience, founders with leadership experience
should have a better understanding of how to struc-
ture the work of multiple employees. Specifically,
they are likely to have superior knowledge regard-
ing how tasks can be efficiently divided among
employees and how relations among them can be
managed efficiently (Aldrich & Ruef, 2006; An-
tonakis & Autio, 2006).

Second, compared to founders with no leader-
ship experience, founders with leadership experi-
ence should be better able to motivate multiple
employees by engaging in activities such as articu-
lating vision, communicating values and goals, and
influencing employee behavior to accomplish
those goals in a concerted manner. For example,
they should have a better understanding of how to
engineer reward systems to improve employee per-
formance (Stinchcombe, 1965).

Both of these arguments suggest that as the chal-
lenges associated with managing employees in-
crease with labor requirements, founders with lead-
ership experience can, compared to those without
leadership experience, make better use of employ-
ees and thus make do with fewer employees.

Hypothesis 3b. The positive effect of founders’
prior leadership experience on job creation de-
clines as the sector-specific labor requirements
of a business opportunity increase.

DATA AND METHODS

We examined job creation in start-up firms using
data from a population of firms founded in 2001 by
unemployed individuals receiving government as-
sistance to support their transition to self-employ-
ment. We collected data through a survey distrib-
uted in early 2005 to the entire 2001 cohort of such
firm founders (that is, the survey was distributed to
founders still operating their businesses and to
those whose businesses had failed). Questions
asked in this survey allowed us to trace their entre-
preneurial experiences for three full business years.
Data from 451 completed surveys were analyzed.

We also acquired data from two external sources
to supplement our analysis. First, we obtained sta-
tistical data from the Centre for European Eco-
nomic Research (ZEW) on the average employment
size of newly founded firms in Germany for each
five-digit industry code and each of the three busi-
ness years covered in our analysis. As explained in

further detail below, these data allowed us to ex-
amine how the labor requirements of an opportu-
nity affected job creation (Hypothesis 2), and the
individual-opportunity nexus concept (Hypotheses
3a and 3b). Second, we obtained data on German
wage levels from the German Statistical Office for
each two-digit industry code in our sample. As
explained in further detail below, this allowed us
to control for the average wage level in the industry
in which each firm operated.

Study Setting

We studied a cohort of firms founded with lim-
ited financial assistance from a branch of the Ger-
man FEA serving the Munich region. This program
is similar to programs administered at the state and
local level in many European countries and in the
United States (Blanchflower, 2004). All firms were
founded at some point in 2001 by unemployed
individuals living in Munich or its suburbs, a met-
ropolitan area characterized by a diverse and stable
mix of industries, with a total of 60,000 firms and
about 1.1 million employees. In 2001, the unemploy-
ment rate was 9.4 percent in Germany as a whole and
5.0 percent in the Munich metropolitan region (Agen-
tur für Arbeit München, 2003; Bundesministerium
für Arbeit und Soziales, 2002).

Founders participating in the program received a
monthly stipend equivalent to the unemployment
check they would have received had they not
founded firms to help offset their social security
and living expenses (Wiessner, 2000). These
“bridging allowances” averaged 1,000 euro per
month and were granted for six months. The funds
did not require repayment.

Individuals who had received unemployment
pay for at least four weeks were eligible to apply for
funding. The program was widely communicated
to unemployed individuals by the local employ-
ment agencies to which all these individuals had to
report at least quarterly. In addition, the program
received considerable press coverage. The applica-
tion process was straightforward and administered
by Munich’s FEA. Each prospective founder was
asked to submit a business plan outlining an idea
and a statement from an expert (such as a member
of a chamber of commerce, a banker, or a tax con-
sultant) attesting that the proposed firm was eco-
nomically viable and sustainable. The threshold for
economic viability was low; it was defined as pro-
viding firm founders with an adequate income with
which to support themselves (Wiessner, 2000).
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Survey Data

Survey design and response rate. We con-
ducted 15 in-depth qualitative interviews with firm
founders and staff members of Munich’s FEA to
develop a deeper understanding of the challenges
faced by founders coming from unemployment, the
resources to which they had access, and the process
by which they investigated and pursued their busi-
ness opportunities. We based an eight-page survey
instrument on insights gleaned from these inter-
views and an extensive review of the literature. The
survey instrument was pretested on 17 founders
and four FEA staff members. Minor modifications
were made to improve the clarity of some survey
items.

The FEA provided us with access to the complete
2001 cohort of funding recipients (1,892 individu-
als). Surveys were addressed and mailed to each of
these individuals by the FEA to protect the ano-
nymity of individuals in the cohort. A cover letter
and a stamped return envelope accompanied each
survey. Surveys sent to 456 individuals were re-
turned by the postal service; these individuals
could no longer be reached in 2005 using the 2001
home address data supplied to the agency. Given
that individuals in the Munich metropolitan area
move frequently, systematic bias in these returned
surveys is unlikely with respect to survivorship
(see below for an extended discussion). Individu-
ally addressed reminder postcards were sent to all
members of the cohort seven weeks after the initial
mailing. The total of 456 responses received con-
stituted a response rate of 24.1 percent, based on
the size of the full cohort, or 31.4 percent, based on
the number of individuals who received the survey.
Of these, only 5 responses were excluded from our
analyses owing to missing values, resulting in a
sample size of 451. The response rate of 24.1 per-
cent is generally in line with or even higher than
the rates reported in other empirical studies ad-
dressing business owners and top managers
(Sarkar, Echambadi, & Harrison, 2001; Simonin,
1997).

Response bias. A concern among survey re-
searchers is to limit response bias (e.g., survey non-
response) in order to ensure consistency between
samples and populations of interest. In our study,
the population of interest was the group of unem-
ployed individuals who received funding from the
Munich FEA. Two key issues related to response
bias might have arisen in our study. First, the de-
scriptive data from our sample might not match the
data for the population of interest. Second, and
more importantly for our purposes, statistical infer-
ences made from multivariate analyses drawn from

a biased sample might not generalize to the popu-
lation of interest. Several analyses indicated that
the founders who responded to our survey were
largely representative of the population of interest,
thus suggesting that response bias was not a key
concern in our study.

First, in terms of demographic characteristics, an
analysis of the address data used to contact the
entire 2001 cohort showed that 37.2 percent of
members of the population receiving funding were
female, and 39.9 percent of our sample members
were female. We do not have additional demo-
graphic information on the entire cohort of
founders, yet note that demographic data obtained
by the Founder’s Support Office at the FEA via a
random phone survey (n � 480) matched our data
on all dimensions we could assess (i.e., sex, age,
initial monetary investment in a firm, and the form
of the business activity).

Second, in terms of firm survival, the failure rate
in our sample ranged from 4 to 6 percent in a given
year (or a total of 14.5 percent after three years) and
thus corresponded to the official 2001 statistics
kept by the Founder’s Support Office in Munich
(Büro für Existenzgründungen, 2004). In addition,
the failure rates in our sample are generally in line
with those reported in other studies: the three-year
rate is a bit higher than the three-year failure rate of
12 percent reported by Hinz and Jungbauer-Gans
(1999) in their study of firms started by the unem-
ployed in the Munich region, and slightly lower
than those reported in other studies of new firms
formed by unemployed individuals in Germany
(Institut für Mittelstandsforschung, 2005; Wiess-
ner, 1998). Firms created by the unemployed thus
seem to have slightly higher survival chances than
other populations of newly created firms. For ex-
ample, in their broader sample of firms in the Mu-
nich area, Brüderl et al. (1992) indicated a 37 per-
cent failure rate after five years. Watson and Everett
(1996) provided a review of studies across coun-
tries to show that failure rates typically range be-
tween 30 and 60 percent after 5 years.

Third, we conducted a questionnaire nonre-
sponse test by comparing early and late respon-
dents—that is, respondents who filled in the ques-
tionnaire before receiving the reminder postcard,
and those who did so afterwards. The latter served
as a proxy group for nonresponding firms (Hen-
dricks, 1949). The analysis did not show any sig-
nificant difference between the groups. Taken to-
gether, these tests suggested that individuals
responding to our survey should be representative
of our population of interest.
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ZEW and German Statistical Office Data

We supplemented our survey data with informa-
tion on the average employment sizes of newly
founded firms in Germany for each of the five-digit
industries and business years covered in our study
(i.e., the first, second and third business years of
firms founded in 2001). These data were obtained
from the ZEW, which has established a panel study
on new firm creation based on information sup-
plied by CREDITREFORM, the largest German
credit rating agency. The ZEW panel study data are
considered a highly accurate source of statistical
information on newly founded firms (all legally
independent new firms founded in the private sec-
tor) in Germany over time (cf. Engel & Fryges,
2002). The ZEW collected data on roughly 240,000
new firms founded in Germany in 2001, the year in
which our study began (ZEW, 2002). Each year, the
ZEW updates its database with new information
that becomes available on the newly founded firms
of a particular vintage (cohort). This means that for
the purposes of our study, we not only had data on
the mean, median, and variance of employment
size of new firms founded in a particular five-digit
industry in the year 2001 (the first business year),
but also for this particular cohort of firms in 2002
(the second business year) and in 2003 (the third
business year); that is, the data from the ZEW
matched our time frame.

Furthermore, it is important to note that the em-
ployment size data from the ZEW are extremely
fine-grained, because they are based on five-digit
industry codes that represent the most detailed
level of the German industry classification code
(WZ93). For example, the five-digit industry codes
include industry groupings as refined as “retail
sales in photography” and “offices for editorial
services.”

Finally, we supplemented the data set with wage
data obtained from the German Statistical Office for
25 different two-digit industry codes represented in
our sample (Bundesministerium für Arbeit und So-
ziales, 2002; Statistisches Bundesamt, 2002). Be-
cause higher wage levels in some industries may
make it harder for founders to hire people, we used
the wage data as a control variable.

Measures

Dependent variable. Our dependent measure
captures the total employment count of a newly
founded firm in a given year. Respondents were
asked to state the number of full-time employees,
part-time employees, mini-job employees (i.e., em-
ployees with salaries lower than 400 euros per

month), and freelancers working for their firms in
each of the three years covered by our study. The
characteristics of these different job types were
common knowledge for founders in our sample, as
important legal and financial consequences (e.g.,
social charges) are associated with hiring in the
different categories. Our pilot study and discus-
sions with individuals in the FEA confirmed that
the founders were aware of the differences among
these job types. Using a procedure analogous to the
construction of the labor requirements measure
(see below), for each business year, we summed up
the different types of jobs (i.e., full-time, part-time,
mini, freelancer) to arrive at our total employment
count. For example, if a firm employed one full-
time employee and three freelancers in the first
year—and two full-time employees and one free-
lancer in the second year—the employment count
for that firm was four in the first year and three in
the second year.

Independent variables. Our independent vari-
ables include measures of individual characteris-
tics (a founder’s breadth of knowledge and leader-
ship experience) and opportunity characteristics
(the sector-specific labor requirements of a busi-
ness opportunity) related to each newly founded
entity.

To measure breadth of knowledge, we assessed
founders’ knowledge of three different areas that
are relevant in new firms in different sectors: mar-
ket and industry, marketing and sales, and comput-
er/hardware/software. Respondents rated their
knowledge in each area on a scale ranging from 1,
“very little knowledge,” to 5, “very high knowl-
edge.”1 From these measures, we generated a
dummy variable for each of the three knowledge
areas denoting whether a founder possessed at least
a medium level of knowledge in that area (coded 1)
and created the linear sum of all three dummies to
obtain our measure for founder knowledge breadth.
For example, if a founder possessed at least me-
dium levels of knowledge in all three areas, he or
she would score 3; another founder who had at
least medium levels of knowledge in just two of the
three areas would score 2. Robustness checks
showed that this measure was robust to choosing
different cutoffs in the five-point scale.

We measured leadership experience as the high-
est position a respondent had attained. Response
categories were “technical employee, nonleader-

1 Although there could be a number of additional
knowledge areas in new firms in different sectors, the
length of our survey instrument precluded our conduct-
ing an exhaustive investigation of such areas.
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ship position,” “technical employee, leadership
position,” “management employee, nonleadership
position,” “management employee, leadership po-
sition,” and “other.” A respondent selecting the
“other” category was asked to describe the highest
previous position, and the authors and three organ-
izational scholars coded these responses into lead-
ership and nonleadership groups. Agreement
among these assessments was high (.91, .88, .93).
From these data, we created a dummy measure
coded 1 if a founder had obtained leadership expe-
rience in a previous work activity and 0 otherwise.

In terms of opportunity characteristics, our focal
variable was the sector-specific labor requirements
of a business opportunity. We created this measure
drawing on detailed panel data obtained from the
ZEW on the average employment size of new firms
founded in Germany in 2001 by 197 five-digit in-
dustry codes (see the description of the ZEW data
set above). It is important to note that the ZEW
tracked each firm founded in 2001 over the next
few years. Hence, we had data not only on the
average size of the firms founded in 2001 in 197
five-digit industry sectors, but also on their average
size in their second (2002) and third business year
(2003). For example, the ZEW data showed that
new firms created in the sector “retail sales in pho-
tography” (industry code 74.81.1) had an average
employment size of 1.8 people in their first busi-
ness year (2001). It also showed that these firms
that had been created in 2001 had an average em-
ployment size of 3.2 in their third business year
(2003).

As the ZEW data were based on the headcount in
a business regardless of type of employment, we
subtracted one person (i.e., the founder) from the
average employment size data to match the ZEW
data to our dependent measure (which only
captured jobs created for individuals besides
founders). Furthermore, we note that because of
the yearly updates, the ZEW data took into ac-
count that some of the firms in this 2001 cohort
failed over time.

Control variables. We controlled for a number of
factors that might influence yearly employment
counts in newly founded firms. At the individual
level, we considered several human capital mea-
sures: founders’ formal education, years of prior
work experience, duration unemployed, average
number of hours worked per week while self-em-
ployed, and prior self-employment experience. We
measured education as reported formal educational
attainment (in terms of degrees received in the Ger-
man school system) and vocational and occupa-
tional training received from first grade onward.
Dummy variables captured the highest educational

degree received. To measure prior work experi-
ence, we asked respondents to report the number of
years that they had worked prior to founding their
firms (i.e., prior to 2001). Following convention, we
counted an apprenticeship, which typically takes
three years, half as work experience and half as
education (Brüderl et al., 1992).

Because a founder’s human capital may depreci-
ate with increasing unemployment (Mincer & Ofek,
1982), we controlled for the duration of unemploy-
ment. Respondents selected one of nine categories:
“less than 1 month,” “1 to 2 months,” “3 to 4
months,” “5 to 6 months,” “7 to 9 months,” “10 to
12 months,” “13 to 24 months,” “25 to 36 months,”
and “more than 36 months.” For the measure of
hours worked per week, response categories (in
hours) were “less than 40,” “40 to 50,” “51 to 60,”
“61 to 70,” “71 to 80,” and “more than 80.” Prior
self-employment experience was a dummy variable
coded 1 if a founder reported that she or he had
been self-employed previously and 0 otherwise
(Brüderl et al., 1992).

An individual’s age and gender may also influ-
ence entrepreneurial behavior (Aldrich & Ruef,
2006; Lévesque & Minniti, 2006) and, in particular,
hiring decisions. Age was coded into one of six
categories: “below 25,” “25 to 29,” “30 to 34,” “35
to 39,” “40 to 44,” “45 to 49,” “50 to 54,” “55 to 59,”
and “over 60.” Gender was coded 1 for male and 0
for female.

Because entrepreneurship research suggests that
a founder’s personality traits influence new firm
creation processes and outcomes (e.g., Ciavarella,
Buchholtz, Riordan, Gatewood, & Stokes, 2004)—
and because extant studies suggest that hiring em-
ployees adds complexity, responsibility, and a host
of other (perhaps stressful) challenges to the
founder role (Blanchflower, 2000)—the personality
traits of firm founders may influence job creation.
We thus controlled for psychological characteris-
tics using the “Big 5” personality traits: conscien-
tiousness, agreeableness, emotional stability, open-
ness to experience, and extraversion. Following
prior research, we used a validated 20-item scale to
derive the five factors (mean-centered) with values
of coefficient alpha ranging between .73 and .86
(Barrick & Mount, 1991; McCrae & Costa, 1987).

Research has also shown that the hands-on and
emotional support that founders receive from their
families influence the founding process (Brüderl
& Preisendörfer, 1998; Sanders & Nee, 1996).
Hands-on support from relatives may reduce the
hiring needs of a new business (Brüderl & Preisen-
dörfer, 1998). Emotional support from family mem-
bers can be helpful in sustaining emotional stabil-
ity (Sanders & Nee, 1996) and thus in coping with
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the additional responsibilities that hiring and man-
aging other people entail. In our analysis, we thus
controlled for family factors by including measures
of hands-on support from relatives and emotional
support from relatives (Brüderl & Preisendörfer,
1998). Founders were asked to indicate the level of
each type of support on a scale ranging from 1,
“very weak support,” to 5, “extremely strong
support.”

We controlled for organization-level factors by
including measures of the number of founding
partners and whether a founder was engaged in a
follower business (coded 1 if a respondent stated
that he or she had purchased an existing firm).
Approximately 15 percent of firms were founded
by more than one individual, and approximately 4
percent of founders took over existing entities. Our
main findings held when we removed founders
who had partners or who took over firms.

We also controlled for the amount of capital in-
vested and the breadth of customer segments ad-
dressed (denoted as specialist business in the ta-
bles). We asked respondents to state the capital
they invested in their new businesses by checking
one of the following eight categories (measured in
euros; the exchange rate was at 0.90 euro/US$ dur-
ing 2001): “no investment,” “1 to 2,500,” “2,501 to
5,000,” “5,001 to 15,000,” “15,001 to 25,000,”
“25,001 to 37,500,” “37,501 to 50,000,” and
“greater than 50,000.” As did Brüderl et al. (1992),
we distinguished specialist firms, which focus on
one type of customer group, from generalist firms,
which offer products or services to different cus-
tomer groups. Accordingly, we used a dummy vari-
able (coded 1) to denote firms that focused on just
one of the following types of customer groups as
specialists: “small- and medium-sized firms (� 250
employees),” “large firms (� 250 employees),”
“public administration,” “private consumers/
households,” and “other.” Firms that catered to
more than one of these customer groups or that
indicated that their customer group was not de-
fined were coded as generalist businesses. Results
were robust when coding those firms that only
checked the “other” category as generalist rather
than specialist businesses.

We also controlled for average industry wage, ob-
taining official data from the German Statistical Of-
fice for 25 different two-digit industry codes repre-
sented in our sample (Bundesministerium für Arbeit
und Soziales, 2002; Statistisches Bundesamt, 2002).
The wage levels (in thousands of euros) in the found-
ing year 2001 were used for the analysis. We also
controlled for time period effects using dummies per-
taining to the different years in which firms could
create jobs (the second and third year of self-employ-

ment were included in the analyses and the first year
as the omitted reference category). Thus, for instance,
the first-, second-, and third-year variables are coded
1 for firms that survived until 2003.

Analyses

We relied on a number of analytic methods. The
employment count data structure was a (yearly)
pooled cross-sectional time series. Because the
number of observations varied by firm (some left
the sample earlier than others) our data were un-
balanced. Firms in existence for only one year con-
tributed only one observation to the data set and
firms surviving three years contributed three obser-
vations, as did those surviving beyond three years
(i.e., firms still alive at the time of the survey),
which are recorded as right-censored observations.
Thus, for example, firms that failed in the second
year contributed two observations (hence, the em-
ployment count in the second year includes infor-
mation on the number of employees both for those
firms surviving into the third year and those that
failed during the second year).

Data such as those we study are often modeled
using fixed-effects estimators, which analyze within-
firm and over-time variation. This method was ill
suited to our context since most of our independent
measures were constant over time, as were the values
of the dependent measure for some firms (e.g., not all
firms created jobs for individuals other than their
founders). Given that the dependent measures were
nonnegative event counts that exhibited overdisper-
sion (i.e., the variance of each variable was greater
than its mean), we chose to use the negative binomial
model, rather than the more commonly used Poisson
method (Hausman, Hall, & Griliches, 1984). Although
there were a nontrivial number of zero counts in our
data set, the results of zero-inflated negative binomial
models were very similar to those of standard nega-
tive binomial models.

We used Huber-White standard errors to correct
for potential nonindependence of observations
(Yamaguchi, 1991). That is, using the “cluster” sub-
command in STATA, we adjusted the standard er-
rors for intragroup correlation (Wooldridge, 2002).
In addition, to adjust for possible interdependence
of levels of analysis, we reran our models and clus-
tered by the five-digit and the two-digit industry of
each firm. Main results presented in this article
were robust to the different clustering procedures.

It is also important to consider that the likelihood
of firm failure may lead to differential rates of job
creation over time. For example, it could well be that
firms close to failure hire more employees in an effort
to prevent failure. To address potential biases arising
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from differential survival chances, our models took
the risk of failure into account (Castilla, 2008; Delmar
& Shane, 2006). We controlled for firm failure over
time by including the estimated hazard of failure in
our event count models, following Castilla (2007),
Lee (1979, 1983), and Lee and Maddala (1985). Spe-
cifically, we used a two-stage estimation procedure in
which our dependent employment counts model in-
cluded an estimated failure hazard from our estima-
tion of the following:

�(t, Zi, t) � exp���Zi, t�q(t).

In the equation, � is the instantaneous failure
rate of firms in our sample. This rate is typically
specified as an exponential function of covariates
that is multiplied by q(t), which is a time function.
Z, the vector of covariates that influences the haz-
ard of firm failure for a given founder, is indexed by
both i—to indicate individual heterogeneity—and
by t—to highlight that the values of the explanatory
variables may change over time. Like Castilla
(2008), we estimated Equation 1 using the Cox
model (Cox, 1972, 1975). A benefit of the Cox
model is that it does not require a particular as-
sumption about the functional form of q(t).

In estimating the likelihood of failure, we included
several exogenous measures, one of which signifi-
cantly influences firm failure but does not influence
employment counts (cf. Greene, 2000): namely, the
variance of credit risk obtained from the ZEW. This
measure, updated for each year covered in the anal-
ysis, provided a control for whether random external
shocks influenced the rate of failure. Additional ex-
ogenous measures were the labor requirements mea-
sure, provided by the ZEW, and the wage level mea-

sure for each of the 25 two-digit industries
represented in our sample, obtained from the German
Statistical Office. Thus, our first-stage estimation was
identical to our second-stage regression, with the im-
portant difference that we included the measure of
credit rating in the first stage but not in the second
stage of our estimation procedure.

Because of potential issues in incorporating pre-
dicted values of nonlinear models into the second-
stage model (Hausman, 2001), we also conducted a
number of robustness tests for firm failure (e.g., piece-
wise constant exponential models, probit models).
These different specification and functional form
tests all yielded results similar to those reported in
this article. Results from two-stage analyses, wherein
we included a sample selection variable (lambda)
generated from a piecewise constant event history
model of firm failure, left our main findings un-
changed (Delmar & Shane, 2003, 2006). In addition,
as we describe below, our results were robust when
we excluded the estimated failure hazard from the
analysis. Finally, results were robust to the inclusion
of a variable capturing the lagged values of our de-
pendent employment count measure (all results are
available from the authors upon request).

RESULTS

Descriptive Statistics

Our empirical analysis was based on data from
451 newly founded firms. As Table 1 shows, these
businesses were founded in a wide variety of fields.

Table 2 presents the descriptive statistics and
correlations for our variables. These statistics

TABLE 1
Examples of Businesses in the Sample

Advertising agency Flea market organizer Public relations consulting
African drums and dance instruction Florist Publishing agency
Auto body shop Gardening services Restaurant
Automobile repair shop Glazier’s shop Sales of baby supplies
Bookkeeping and typing service Graphic design Sales of lamps
Building construction Heating and sanitary services Sales of horseback riding equipment
Car dealership Housekeeping service Sales of office furniture
Carpentry Internet services Sound studio
Carpet installation Jewelry making (gold) Storage and shipping service
Catering services (sushi) Light design Stonecutting
Commercial cleaning service Management consulting Textile sales and tailor
Construction engineering Manufacture of custom glass components Translation services
Courier service Medical technology sales and distribution Travel agency
Editorial services Painter (homes and buildings) Travel photojournalism
Energy consulting Personal trainer Ventilation services
Event management Personnel consulting and services Video graphic design
Export services Physiotherapy Watchmen service
Farmer’s market stand Piano and harpsichord building Webdesign
Financial and investment consulting Plumbing Wholesale company (plastic products)
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pertain to the first year of the sample frame (that is,
we provide information on the 451 founders for the
year 2001). As can be seen in Table 2, the maximum
total employment count was 14 in the first year of
the sample, a figure reaching a high of 23 in any one
year over all three years of our study. Prior studies
of entrepreneurship might have led one to expect
that after three years some firms in the sample
would have more than 23 employees, but here it is
useful to remember that the firms in this study were
located in a variety of non-high-tech and non-high-
growth industries and were not backed by venture
capitalists. Moreover, this maximum number is
nonetheless impressive with respect to the primary
goal of the policy program of increasing employ-
ment—particularly given that German labor laws
are more restrictive with respect to hiring than are
those in a number of other countries.

Our employment count numbers also reflect the
size of most firms in the economy. In many coun-
tries, employment is distributed over a very large
number of small firms and a small number of large
firms. For example, in 2007, 32 percent of the ap-
proximately 336,000 firms (of any age) in Bavaria
(the state in which Munich is located) had no em-
ployee besides the owner, and about 50 percent
employed between 1 and 8 workers. Overall, 96
percent of all establishments in Bavaria employed
fewer than 50 people, accounting for 41 percent of
the workforce (Bundesagentur für Arbeit, 2007).
These statistics are similar to those found in the
United States. For instance, Osterman et al. noted
that “of the approximately 6 million establishments
in the U.S., nearly 92 percent employ fewer than 50
workers. These small firms employ 43 percent of
the work force and are a significant factor in any
discussion of employment policy” (2002: 17) Thus,
an important feature of our study is that our sample
may be more representative of the majority of firms
in the economy than are the samples in some other
entrepreneurship research, increasing the useful-
ness of this study for policy and application.

Coming back to our sample, we found that 20.2
percent of founders created jobs for others in their
first business year, a figure that corresponds well to
secondary data indicating that 20 percent of all new
firms created in 2005 in Germany generated em-
ployment for others in their first year of business
(Piorkowsky, 2006). With these numbers in mind, it
is not surprising that Blanchflower emphasized the
difference between “the most successful self-em-
ployed who have one or more employees—the job
makers—and the self-employed without any em-
ployed who have created a job only for themselves”
(2004: 3). Taking later years into consideration, we
saw a growing share of founders become job mak-

ers, as about 30 percent of all founders employed
other workers in their third business year. In effect,
the largest 10 percent of founders in our sample
employed an average of 7.9 individuals by their
third year of operation, which compares to an av-
erage of 4.8 individuals in the first business year.
Across all firms in our sample (including the self-
employed without any employees), the average em-
ployment count for all founders rose from 0.60
employees in the first business year to 1.15 in the
third (an annual increase of 24 percent).

Analyses of Firm Failure

Table 3 provides results from Cox analyses of
new firm failure and represents the model used to
estimate the control for hazard of firm failure for
our analyses of employment counts. Findings in
Table 3 are largely consistent with those of prior
studies of new firm failure (cf. Brüderl et al., 1992).
Our findings also reveal that previously unex-
plored factors have an important effect on the sur-
vival rates of newly founded firms; for example,
founders receiving greater emotional support from
relatives are shown to be less likely to go out of
business. As one would expect, the exogenous mea-
sure of average credit rating indicates that the risk-
ier the five-digit industry in which a firm is located,
the higher are its chances of failure.

Negative Binomial Analyses of Employment
Counts

Table 4 provides results from negative binomial
models predicting yearly employment counts in
the start-up firms over a three-year period begin-
ning at the time of founding. Model 1 provides
baseline results for the control variables. Model 2
introduces the main hypothesized variables of in-
terest. In keeping with Hypothesis 1a, we found
that founders with greater breadth of knowledge
were significantly less likely to generate employ-
ment than founders with less extensive knowledge.
In addition, supporting Hypothesis 1b, we find that
founders with leadership experience have higher
rates of job creation than founders who lacked such
experience. Model 2 also shows that opportunity
factors play a key role in job creation in new firms.
In particular, in keeping with Hypothesis 2, results
reveal that job creation increases significantly with
increasing sector-specific labor requirements of the
business opportunity that is being pursued.

In addition, it is important to note that, as the
coefficient for the labor requirement variable in
model 2 indicates, founders in our sample created
jobs at a 26 percent rate relative to the labor require-
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ments (exp [.23] � 1.26).2 The divergence between
predicted employment counts and labor require-
ments likely stems in no small part from the lower
investment levels of founders in our sample rela-
tive to other founders. For instance, increasing the
level of investment in our sample from the mean to
the maximum (a roughly 2 standard deviation in-
crease) increases the expected employment count
in model 2 from 0.39 to 1.61—a figure roughly
equivalent to the average labor requirements
measure.

Model 3 of Table 4 examines the interaction be-
tween breadth of knowledge and business opportu-
nity characteristics. In keeping with Hypothesis 3a,
we found that founders with greater breadth of
knowledge had significantly lower employment
counts as the labor requirements of the business
opportunities increased, relative to founders with-
out such knowledge—a result that holds in the full
model (model 5). Note that the change in signifi-
cance of the breadth of knowledge variable between
models with and without the interaction term re-
flects the fact that the coefficient has different
meanings when the interaction is added to the
model (cf. Aiken & West, 1991).

Model 4 provides support for Hypothesis 3b.
Compared to founders with no leadership experi-
ence, founders with leadership experience created
fewer jobs as the labor requirements of business
opportunities increased—a result that holds in the
full model (model 5). Finally, as we show in model
6, our results were robust when we examined only
firms founded by a single person (i.e., when we
excluded the 15 percent of firms founded by two or
more individuals from the analysis).

Figure 1 graphically depicts the effect of the in-
dividual opportunity nexus on job creation. Using
the SPost program (“prvalue” command) for Stata
(Long & Freese, 2001), we obtained predicted em-
ployment counts from the analyses in model 5. We
obtained the values separately for each of the two
interactions (breadth of knowledge � labor require-
ments, and leadership � labor requirements), hold-
ing the other measures at their means.

The top graph in Figure 1a shows important dif-
ferences in job creation rates for founders of differ-
ent knowledge breadth. In keeping with our theo-
retical development, we see that founders with a
low breadth of knowledge create a higher number
of jobs than founders with a high breadth of knowl-
edge, all else being equal. This effect becomes more

2 Note that in the case of count models such as nega-
tive binomial models, exponentiated coefficients are in-
cidence rate ratios (cf. Hardin & Hilbe, 2002).

TABLE 3
Results of Cox Model Predicting the Likelihood of New

Firm Failurea

Variable Model 1

General human capital
Secondary school degree

(Hauptschule)
�.01 (.02)

Secondary school degree
(Realschule)

�.01 (.01)

Vocational degree .03† (.02)
Master-craftsman certificate .02 (.02)
University degree .01 (.02)
Ph.D. �.00 (.02)
Years of prior work experience �.00 (.00)
Duration unemployed �.01 (.00)
Hours worked per week .01 (.01)
Prior self-employment experience .00 (.02)

Individual demographic characteristics
Age .01 (.01)
Gender �.02 (.01)

Individual personality characteristics
Conscientiousness �.01† (.01)
Agreeableness .00 (.01)
Emotional stability �.00 (.01)
Openness to experience .00 (.01)
Extraversion .00 (.01)

Support from family and relatives
Hands-on .00 (.00)
Emotional .02** (.01)

Organizational characteristics
Number of founding partners �.02† (.01)
Follower business �.04 (.03)
Specialist business �.03* (.01)
Amount of capital invested .00 (.00)

Period effects
Second year of self-employment �.03† (.01)
Third year of self-employment �.05** (.02)

Specific human capital
Breadth of knowledge �.00 (.01)
Leadership experience .02 (.01)

Organization- and industry-level
characteristics

Average industry wage �.01 (.02)
Labor requirements of average

industry firm
.02† (.01)

Average industry credit rating �.001* (.000)

�2 42.31
Probability � �2 .07
df 30
Log-likelihood �9,149.8

a Robust standard errors are in parentheses. n � 1,301 person
years (451 founders). Number of failures in year 1 (2001), 16;
number of failures in year 2 (2002), 20; number of failures in
year 3 (2003), 21.

† p � .10
* p � .05

** p � .01
Two-tailed tests.
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pronounced with increasing labor requirements of
the business opportunity that is pursued. The bot-
tom graph in Figure 1b indicates key differences in
job creation rates for founders with and without
leadership experience. Again, as our theoretical de-
velopment suggests, the positive effect of founders’
prior leadership experience on job creation de-
clines with increasing labor requirements of the
business opportunity.

In keeping with the results already discussed
above (cf. model 2 of Table 4), these graphs also
indicate that the formerly unemployed are rela-
tively weaker job creators than the general popula-
tion of firm founders (as captured in the ZEW mea-
sure for sector-specific labor requirements). In this
vein, recall that the level of financial resources
invested in new firm creation has a strong impact
on job creation outcomes and that founders in our

FIGURE 1
Predicted Employment Countsa
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a Predicted employment counts were generated from model 5 of Table 4 using the SPost program (“prvalue” command) for Stata (Long
& Freese, 2001). These counts reflect the expected level of employment of the average firm in a given year (i.e., averaged over all three years
of our sample), with all other variables held at mean levels. Predicted employment counts for interactions between breadth of knowledge
and labor requirements—and between leadership and labor requirements—were estimated separately (with the other interaction held at
its mean).
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sample made lower financial investments than
other founders. The implications of this finding for
public policy thus merit discussion in more detail
below.

Extensions and Robustness Tests

We conducted a number of robustness tests and
extensions to our analyses (results are available
upon request). We found that the factors influenc-
ing job creation were largely similar regardless of

the types of jobs that founders created. We also
assessed whether our main results were robust
when we examined patterns of employment counts
for each year of the data set (i.e., 2001, 2002, and
2003) in Table 5. These analyses (see models 1, 2,
and 3) indicate that effects of all hypotheses were
strong. In addition, patterns were strong when we
analyzed the entire sample—using only the last
observed record for each founder (e.g., employment
counts for firms failing in year one were for 2001,
whereas employment counts for censored firms

TABLE 5
Negative Binomial Estimates of Yearly Employment Counts in Different Yearsa

Variables
Model 1,

Year 2001
Model 2,

Year 2002
Model 3,

Year 2003
Model 4,

Entire Sample

Human capital
Secondary school degree 0.17 (0.37) �0.08 (0.34) �0.24 (0.33) �0.19 (0.30)
Secondary school degree 0.03 (0.31) �0.05 (0.27) �0.06 (0.26) �0.15 (0.26)
Vocational degree �0.07 (0.42) 0.23 (0.42) 0.28 (0.44) 0.10 (0.32)
Master-craftsman certificate �0.76 (0.53) �0.60 (0.54) �0.62 (0.52) �0.77* (0.37)
University degree �0.44 (0.30) �0.53 (0.32) �0.55 (0.34) �0.49† (0.27)
Ph.D. 0.60 (0.49) 0.30 (0.42) 0.51 (0.43) 0.13 (0.39)
Years of prior work experience �0.03 (0.03) �0.05† (0.03) �0.04 (0.03) �0.04† (0.02)
Duration unemployed �0.16* (0.08) �0.18* (0.08) �0.22* (0.09) �0.17* (0.07)
Hours worked per week 0.29* (0.13) 0.35** (0.11) 0.33** (0.11) 0.25** (0.10)
Prior self-employment experience �0.02 (0.32) �0.36 (0.27) �0.36 (0.27) �0.19 (0.29)

Individual demographic characteristics
Age 0.22 (0.16) 0.22 (0.14) 0.19 (0.14) 0.11 (0.11)
Gender 0.20 (0.36) 0.14 (0.32) 0.18 (0.33) 0.18 (0.25)

Individual personality characteristics
Conscientiousness �0.11 (0.19) �0.07 (0.17) �0.06 (0.18) 0.05 (0.14)
Agreeableness 0.17 (0.16) �0.09 (0.15) �0.06 (0.15) �0.00 (0.15)
Emotional stability 0.05 (0.16) �0.03 (0.16) �0.01 (0.16) �0.23 (0.13)
Openness to experience 0.21 (0.15) �0.09 (0.14) �0.04 (0.14) �0.03 (0.12)
Extraversion �0.08 (0.16) �0.13 (0.14) �0.12 (0.14) �0.27* (0.13)

Support from family and relatives
Hands-on �0.12 (0.10) �0.08 (0.09) �0.12 (0.09) �0.04 (0.08)
Emotional 0.07 (0.18) 0.30 (0.19) 0.34† (0.19) 0.26† (0.15)

Organization- and industry-level
characteristics

Number of founding partners 0.38* (0.19) 0.44* (0.19) 0.29 (0.21) 0.32* (0.15)
Follower business 0.98† (0.55) 0.21 (0.51) 0.18 (0.53) �0.19 (0.51)
Specialist business �0.45 (0.37) �0.54 (0.35) �0.65† (0.37) �0.48 (0.29)
Amount of capital invested 0.39*** (0.07) 0.41*** (0.07) 0.43*** (0.06) 0.37*** (0.06)
Average industry wage �0.11 (0.38) �0.35 (0.35) �0.48 (0.35) �0.38 (0.29)

Failure hazard rate �0.08 (9.25) �7.33 (9.48) �10.43 (10.1) �2.97 (6.39)
Hypothesized measures

Breadth of knowledge �0.48* (0.22) �0.42* (0.17) �0.44* (0.17) �0.28† (0.17)
Leadership experience 0.84** (0.28) 1.02*** (0.27) 1.00*** (0.25) 0.88*** (0.24)
Labor requirements 0.71† (0.41) 0.47** (0.15) 0.27** (0.09) 0.34 (0.29)

Constant �3.55 (8.11) 4.89 (8.55) 8.42 (9.23) 0.62 (5.77)
�2 196.50 216.07 218.96 219.94
Probability � �2 0.00 0.00 0.00 0.00
df 28 28 28 28
Log-likelihood �334.3 �660.9 �642.8 �374.8
n (observations/firms) 451/451 435/435 415/415 451/451

a Robust standard errors are in parentheses. Model 4: The job creation dependent variable pertains to the year of failure, or censoring
if the firm survived is still in business at the end of the year 2003.
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were for 2003) (see model 4). Taken together, these
results suggest that sampling and selection issues
did not have a significant influence on our main
findings. For instance, the factors investigated in
this research are robust even as average firm size
increases and as firms fail.

We also examined the robustness of our findings
to different specifications of our labor requirements
measure. For example, we asked six experts (in-
cluding employees of the funding agency) to esti-
mate the minimum number of employees needed to
run each of the businesses in our sample. Correla-
tions between the expert estimates were very high
(� .90). We therefore created a measure that reflects
the average of these rankings as well as several
others to assess consistency. Results for all expert
ranking measures were similar to those presented
for the measure obtained from the ZEW. Moreover,
the average expert ranking had a stronger effect on
employment counts than the measure from the
ZEW. Our main results were also robust to the use
of the median employment size of the firms.

In unreported tests, we also assessed whether our
results changed when we excluded the estimated
failure hazard from our full model (model 5). Re-
sults indicated that our focal study variables were
robust to the exclusion of the estimated failure haz-
ard rate. For example, the coefficients for the
breadth of knowledge measure increased by 0.01
when the failure hazard measure was excluded
(from �0.05 to �0.04), and the coefficient for the
leadership experience measure decreased by 0.06
(from 1.38 to 1.32). Results also indicated that the
coefficients for the control variables changed only
slightly when the failure hazard was excluded from
model 5, with the main changes pertaining to the
follower business measure—which increased from
0.64 to 0.79 (becoming significant at the .05 level)—
and to the year dummies (with the coefficient for
year 2002 increasing from 0.26 to 0.31 (significant
at the .01 level), and the coefficient for year 2003
increasing from 0.39 to 0.52 (significant at the .01
level).

DISCUSSION

In this article, we investigated the individual-
and opportunity-level factors influencing job cre-
ation in new firms—a critical but little explored
topic in the extant literature—by refining, extend-
ing, and testing theories of human capital and en-
trepreneurship. Several key results emerge from
our analyses. Our findings support the idea that
founders’ human capital characteristics affect job
creation in new firms. However, our findings also
show that more human capital is not always better:

founders possessing a greater breadth of knowledge
create fewer jobs, and founders possessing prior
leadership experience create more jobs. Moreover,
as the sector-specific labor requirements of a busi-
ness opportunity increase, both breadth of knowl-
edge and leadership experience allow founders to
run their firms with fewer employees. As we dis-
cuss below, our findings have a number of key
implications for theory and public policy.

Theoretical Implications

The factors influencing job creation operate at a
number of different and often linked analytic lev-
els, doing so in ways that are not fully understood
conceptually or empirically. The systematic link-
ages that our analysis revealed indicate ways in
which we can better explain and predict job cre-
ation, providing future studies with critical infor-
mation on the trail to a more general theory of job
creation.

We contribute insights for human capital theory,
particularly with respect to the effects of two types
of human capital on a little explored outcome,
namely job creation in newly founded firms. Our
findings also reveal an intriguing pattern: although
one would expect that more human capital should
generally lead to “better” outcomes, and thus that
founders endowed with greater amounts of knowl-
edge and experience should create more jobs, our
results indicate that this general assertion is only
partly true. Our study therefore suggests a more
nuanced view of the effects of human capital on job
creation.

Our findings also provide several interesting con-
tributions to the entrepreneurship literature. We
offer one of the first studies using job creation as
a dependent variable, thereby improving under-
standing of how entrepreneurship influences
wealth creation at a societal level (MacMillan,
2005). We thus extend prior work that has mainly
focused on understanding the relationship between
(some of) the factors studied here and processes
and outcomes such as opportunity identification
(cf. Shane & Venkataraman, 2000), survival (cf.
Brüderl et al., 1992), and sales (cf. Delmar & Shane,
2006).

Furthermore, our findings provide direct empir-
ical support for the individual-opportunity nexus
concept (Shane, 2000, 2003). Specifically, our re-
sults indicate that the manner in which an oppor-
tunity is exploited is a function of the interaction of
characteristics at different levels of analysis: a
founder’s individual characteristics (breadth of
knowledge, leadership experience) and the charac-
teristics of the opportunity (labor requirements).
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Finally, we offer novel insights on the role of
pre-entry knowledge endowments in new firm cre-
ation. Although the importance of these pre-entry
endowments has been recognized and has been
subject to much theoretical and empirical research
(e.g., Baron, Hannan, & Burton, 1999; Dencker, Gru-
ber, & Shah, 2009; Helfat & Lieberman, 2002), we
are unaware of any study that highlights the key
effects of prior leadership experience and breadth
of knowledge in shaping firm creation outcomes.
Along these lines, Lazear’s (2005) study suggests
that entrepreneurs tend to have more varied back-
grounds (i.e., they are “jacks-of-all-trades”) than
individuals who work for others. Our findings en-
rich this picture by suggesting that the jacks-of-all-
trades create fewer jobs when setting up their firms.

Public Policy Implications

Bridging programs. Many postwar policies and
institutions were created with an underlying as-
sumption of lifetime employment, but employment
relationships have become more tenuous and less
certain in duration, with transient unemployment
and permanent job loss increasing considerably
(Osterman et al., 2002). Because labor market insti-
tutions are often no longer consistent with the re-
alities of contemporary economic and social life,
they may no longer be able to generate the results
that they were designed to achieve (Kochan, 2000).
Faced with these changing realities, local, state,
and national governments are struggling to create
programs to help unemployed individuals regain a
place in the workforce.

The policy program we examined is quite differ-
ent from many others in that it is rooted in entre-
preneurship, an area that has traditionally been left
in the hands of individuals. In taking this direction,
governments are promoting self-reliance and cre-
ativity among their citizens and decreasing their
reliance on large employers at a time when the
employment contract is disintegrating.

Our findings regarding the effect of individual and
opportunity characteristics on job creation outcomes
have implications for improving the administration
and structure of programs designed to support the
transition of the unemployed to self-employment.
Moreover, our results provide important insights into
how governments can attempt to meet challenges in
contemporary labor markets. In the following subsec-
tions, we discuss in more detail a number of specific
policy implications of our study.

Job creation. Like other policy programs aimed
at unemployed people, the program we investi-
gated has the primary goal of putting people back to
work. Yet our results show that these programs

have a secondary effect: not only do they help
individuals transition from unemployment to self-
employment, but also, under the right circum-
stances, they create jobs for others. In total, the 451
founders in our sample created jobs for 498 other
individuals, namely, 150 full-time positions, 44
part-time positions, 98 mini-jobs, and 206 freelance
jobs. Although our study design did not allow us to
perform an overall cost-benefit analysis, prior work
investigating first-order employment effects (that
is, employment created for a founder) has con-
cluded that the program studied here is cost-effec-
tive from the perspective of the program adminis-
trator (Caliendo, 2008; Caliendo, Steiner, &
Baumgartner, 2007). To the extent that government
officials designing and implementing such a pro-
gram want to broaden their goals, our empirical
findings point to a number of factors on the indi-
vidual and organizational levels that policy design-
ers and program administrators should consider.

Sector-specific labor requirements. The labor
requirements construct highlights the fact that
businesses in different sectors require different
numbers of employees. Program administrators can
use this insight to better understand the challenges
associated with the creation of particular types of
firms and better assist firm founders. In particular,
this insight is of high importance when the finan-
cial resources available for new firm creation are
taken into account. As our analysis has revealed,
founders coming from unemployment create fewer
jobs than the general population of founders—in no
small part because of low levels of financial invest-
ment into their businesses. Thus, if access to finan-
cial capital is indeed a key factor limiting job cre-
ation in this population, program offices might
want to consider offering a variable component in
the financial support scheme according to the sec-
tor-specific labor requirements being exploited.

From a nonfinancial perspective, program offices
could help new businesses fill required positions.
For example, agencies could create a searchable
database of unemployed individuals that allows
founders to identify employees with required skill
sets. Given a more efficient and effective search for
employees, founders could devote more time to
other tasks required in the new firm creation pro-
cess. Agencies could also train founders starting
larger firms on hiring processes, payroll and bene-
fits administration, and government requirements
related to hiring. Such assistance would be valu-
able since the management of these activities is
likely to be new to most founders and could signif-
icantly distract them from revenue-creating activi-
ties (Cook, 1999; Klaas, McClendon, & Gainey,
2000; Terpstra & Olson, 1993). Administrators
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could also provide motivational support to
founders. For instance, because hiring other people
leads to additional responsibilities, the agency
might provide encouragement by pointing founders
to research such as ours highlighting that people
like them were able to cope with the pressures of
firm creation and successfully generate employ-
ment for others.

Breadth of knowledge and leadership experi-
ence. Government agencies can use our insights on
the individual-level factors influencing job creation
(and their interaction with a business opportunity’s
labor requirements) to go one step further in tailor-
ing their assistance to the human capital of the
unemployed. Such tailoring is particularly critical
given the varied employment and educational his-
tories possessed by individuals in the 21st century.
For example, assessing the breadth of a founder’s
knowledge might be a critical first step in providing
guidance for the firm creation and employment
process (e.g., in defining which types of work the
founder can do on his or her own). Program offices
might provide additional guidance to founders who
lack leadership experience so that they become
more comfortable with managing employees. For
instance, the program’s administrators could orga-
nize evening classes or encourage founders to seek
out existing educational programs that address
leadership issues.

Limitations and Directions for Future Research

There are limitations to be considered when in-
terpreting and using the results of our study. As
with all survey-based studies, the quality of our
data depended on survey responses. We addressed
the issue of response bias with respect to our pop-
ulation of interest in the methods section. On the
basis of a number of comparisons and tests, we
maintain that the results of our study should not be
strongly affected by response bias.

Yet our data source also raises questions regard-
ing generalizability. One particularly important
concern is whether the relationships identified in
this study generalize beyond our population of for-
merly unemployed people who received funding
from the FEA to (1) the overall group of people who
had been unemployed and became founders and (2)
all firm founders.

To address the first issue, we investigated
whether formerly unemployed founders who re-
ceived funding differed systematically from unem-
ployed individuals who started new firms without
such funding. Unfortunately, secondary statistical
material is too coarsely grained to provide a basis
for a detailed comparison of founders’ breadth of

knowledge, leadership experience, and labor re-
quirements in the two groups of formerly unem-
ployed founders. However, the available data pro-
vided a basis for a preliminary assessment, as they
include information on founder characteristics that
likely link to our key predictors. In particular, ex-
tant secondary data covering 1,443 firms founded
between 2003 and 2006 (Sandner, Block, & Lutz,
2008) indicate that the two groups of formerly un-
employed founders are similar along many dimen-
sions (e.g., age, education, proportion of founding
partners, and one-digit industry sector of firm)
yet significantly different in gender (19 percent
female representation among formerly unem-
ployed founders without funding versus 40 per-
cent in our sample).3

The age and education similarities between the
two groups of unemployed founders suggest that
mean levels of breadth of knowledge and leader-
ship experience should be similar in the groups.
The similarities in terms of general industry sectors
also provide initial evidence of fairly similar labor
requirements of the firms in both samples. Never-
theless, given a lack of specific, detailed informa-
tion on the different predictors, a full assessment of
the generalizability of our results to the overall
group of people who had been unemployed and
became founders requires further research.

In terms of whether our results generalize to all
firm founders, we again face the challenge of a lack
of secondary data upon which we can draw. Per-
haps the most relevant study is Niefert and
Tchouvakhina (2006), which provides data on a
more general population of founders obtained from
a sample of 877 firms founded in Germany in 2003–
04. We found that our formerly unemployed
founders were highly similar to their founders
along dimensions such as age, education, and gen-
der. We also found strong similarities in the indus-
try sectors in which formerly unemployed founders
created businesses, except for the manufacturing
sector, where the founders in our sample are
slightly underrepresented.

Demographic similarities between our sample
and the population of founders might suggest fairly
similar levels of breadth of knowledge and leader-
ship experience for the two groups, whereas the
broad similarity in general business sectors could
indicate fairly similar labor requirements for the
two groups. The available secondary data appear to
indicate that the effects of our key predictors on job

3 We thank Joern Block for running the additional
analysis based on German data described in Sandner
et al. (2008).
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creation should be strong in the more general pop-
ulation of founders.

As our focal study variables seem to be important
predictors of job creation in new firms, we encour-
age researchers to assess the generalizability of our
findings to the general population in more detail. In
turn, such research could be informative for policy
makers designing programs such as the ones of-
fered by the Small Business Administration (SBA)
in the United States. For instance, policy makers
might seek to ensure that job creation is part of the
SBA mandate when founders create firms. Further-
more, the SBA might wish to search for the charac-
teristics among founders that we identify as leading
to higher rates of job creation.

Looking beyond key predictor variables to our
dependent variable, the available secondary evi-
dence suggests that founders coming out of unem-
ployment are weaker job creators than founders in
the more general population. In this regard, the
comparison provided by Niefert and Tchouvakhina
(2006) indicates more specific differences in job
creation activity: (1) about 27 percent of formerly
unemployed founders have created jobs for others
within the first business year, while 53 percent of
all other founders have done so, and (2) on average,
formerly unemployed founders create one addi-
tional job for others within their first business year,
while other founders create 2.9 additional jobs in
their first year. To a large extent, these differences
can be attributed to the different levels of financial
investment available for new firm creation: for-
merly unemployed founders have significantly
lower financial resource endowments and find it
significantly more challenging to finance their
start-ups (Niefert & Tchouvakhina, 2006).

Conclusion

Stimulating and supporting job creation is a high
priority for almost any government around the
world. In this article, we shed light on the job
creation challenge by showing how founder and
opportunity characteristics influence job creation
in newly founded firms. The policy program stud-
ied here should be attractive to governments in
many countries, and specifically to policy makers
in the United States, because it is coherent with a
set of values that emphasize freedom of personal
expression and equality of opportunity to achieve
individual goals.
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Brüderl, J., Preisendörfer, P., & Ziegler, R. 1992. Survival
chances of newly founded business organizations.
American Sociological Review, 57: 227–242.
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