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ABSTRACT
Are Young and Small Firms Hothouses for Nascent
Entrepreneurs? Evidence from German Micro Data∗
Using a large recent representative sample of the German population this paper contributes
to the entrepreneurship literature by empirically testing the hypothesis that young and small
firms are hothouses for nascent entrepreneurs. The empirical estimation takes the rare
events nature of becoming a nascent entrepreneur and the regional stratification of the
sample into account. Controlling for various individual characteristics and attitudes (sex, age,
risk aversion, presence of a role model in the family, and the width of professional
background) we illustrate both the statistical significance and the economic importance for
entrepreneurship of work experience in a firm that is both young and small.
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1.

Motivation

A stylised fact emerging from a vast number of empirical studies on the inter-regional
differences in new firm formation is that the start-up rate in a region tends to be
positively related to the share of employees working in small firms, or the proportion of
small firms among all firms in the region (see, e.g., Mason 1991, Audretsch and Fritsch
1994, Gerlach and Wagner 1994, Reynolds, Storey and Westhead 1994, Armington and
Acs 2002). A similar point has been made in studies dealing with inter-industry
differences in new firm formation (see, e.g., Beesley and Hamilton). A theoretical
explanation for this empirical regularity argues that working in a small firm tends to
provide employees with a much more relevant experience for starting a new business
(e.g., contacts with customers, and with the owner of the firm who therefore provides a
role model to follow) than working in a large firm (see, e.g., Johnson 1986 and Mason
1991).
If this arguments holds one should expect that people who are working in a small
firm (or did so in the past) should have a higher propensity to step into self-employment
than others who work(ed) for a large enterprise. A similar argument can be made for
those who work(ed) in young firms compared to those in old firms: Through a close
contact to a successful entrepreneur people in a young firm have the opportunity to
gather information about the transition from paid employment to self employment with
all its problems, and about possible solutions (see, e.g., Sorensen and Audia 2000). The
"employer-as-a-role-model" argument put forward in the context of the small firm
should be even more relevant here, because not all small firms are young (and,
therefore, not all owners of small firms are role models for potential starters of new
firms today), but most of the young firms are small. And we expect it to be most
relevant in the case of work experience gathered in a young and small firms.
Evidence on the ceteris paribus role played by the size and age of the firm a
person is or has been working in for the decision to start a new business is scarce. To
the best of my knowledge, Blanchflower and Meyer (1994) provide the only
econometric study looking at the ceteris paribus impact of firm size on the transition
into self-employment; for a sample of Australians, they find that the probability to step
into self-employment decreases with firm size. The role played by firm age, and by
young and small firms, for the individual decision to start a new business has not been
investigated econometrically before.
This paper attempts to fill this gap in the entrepreneurship literature by
empirically testing the hypothesis that young and small firms are hothouses for nascent
entrepreneurs, controlling for various individual characteristics and attitudes (sex, age,
risk aversion, presence of a role model in the family, and the width of professional
background).
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The rest of the paper is organised as follows: Section two introduces the data set
and provides evidence from descriptive statistics. Section 3 discusses the specification
of the empirical model and presents the results from the econometric investigation.
Section 4 concludes.
2.

Data and descriptive statistics

The data used in this paper are taken from a representative survey of the population
aged 18 to 64 in 11 (out of 97) so-called planning regions in Germany that was
conducted using computer assisted telephone interviewing by TNS EMNID, a leading
opinion research institute, between June and August 2003. This survey is part of the
research project Regional Entrepreneurship Monitor (REM) Germany 2003 which
focuses on the extent of the difference in entrepreneurial activities between regions in
Germany, its determinants, and its consequences for regional development.1 The data set
contains information on 12.000 people.2 The questionnaire asked for socio-demographic
characteristics (e.g., sex, age, employment status, education, fields of professional
experience) and a number of items related to entrepreneurial activities (e. g., whether
the interviewee is currently engaged in starting an own business).3
In the empirical model discussed in the next section we regress the observed
decision whether to start a new business or not on the age and size of the firm the
interviewee is currently working in or worked in before, and on a set of personal
characteristics and attitudes. Selection of the elements included in the empirical model
are, at least in part, data driven. Although we had full control over the design of the
questionnaire used in the REM survey, we were unable to collect information on all
individual characteristics that are important for the decision under consideration due to
budget constraints (that limited the time per interview and the number of items to be
included) and the willingness of the interviewees to report information on issues like the
amount of personal wealth. Effects of variables not included in the empirical model are
covered by the error term. Frankly, this might lead to an omitted variables bias - a
problem common to many (all?) econometric investigations.
That said, we will now turn to a discussion of the variables measured at the firm
level and at the individual that are included in our empirical model.

1

For further information about the REM project see Bergmann et al. (2002). REM is closely related to
GEM, the Global Entrepreneurship Monitor, a multi-country study that investigates the same topics at a
national level (see Reynolds et al. 2000).
2
The data will be made available for public scientific use after the completion of the REM project.
3
An English version of the questionnaire is not yet available; a German version is available from the
author on request.
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In the survey the interviewee was asked whether she/he is (alone or with others)
actively involved in starting a new business that will (as a whole or in part) belong to
her/him, and whether this business did not pay full time wages or salaries for more than
three months to anybody (including the interviewee). Those who answered in the
affirmative are considered to be nascent entrepreneurs.4 Interviewees who are currently
working in a private sector firm and who are not nascent entrepreneurs are considered to
be employees. The empirical model considers the decision between these two
alternatives only; self-employed, public sector employees, and people out of the labor
force are excluded from the sample.
To start with the characteristics of the firm which are at the core of this
investigation we consider both firm size and firm age. Firm age is measured in years.
Given that we do not expect that it matters whether a firm is, say, 48, 83 or 145 years
old, we defined five age classes: 0 to 5 years, 6 to 10 years, 11 to 15 years, 16 to 20
years, and 21 years or older. Furthermore, we defined a young firm to be at most 10
years old. Firm size is measured by the number of employees working in a firm.5 We
defined size classes using a classification scheme common in German official statistics,
i.e. 1 to 20 employees, 21 to 49 employees, 50 to 99 employees, 100 to 249 employees,
250 to 499 employees, and 500 employees or more. Firms with less than or equal to 20
employees are considered to be small firms. Furthermore, we looked at the group of
firms that are both young and small according to our definition.
Descriptive statistics for these variables are given in the upper part of table I.
Nascent entrepreneurs are (or have been) more often employed in younger and smaller
firms than employees. Both the mean firm age and firm size is much smaller for the
group of nascents, and the shares of nascents which are from the lowest firm age and the
lowest firm size class are much higher than the respective shares of employees. The
same holds for the percentage of interviewees from young small firms: Nearly every
third nascent entrepreneur comes from a firm of this type compared to about every tenth
employee.
4

This definition of a nascent entrepreneur is identical to the definition used in the multi-country GEM
project mentioned in footnote 1; see Reynolds et al. 2000, p.9.
5
In the survey some interviewees reported an incredibly high number of employees in their firm (up to
700.000!). From the raw data we get an average firm size of 6.774 employees. These figures are
nonsense. According to the Federal Statistical Office in 1999 there were only 749 firms in the industrial
sector that had 1.000 or more employees. These very large firms employed 2.6 million persons - or 3.471
on average. In 2000, the average number of employees in all industrial establishments was about 130.
Firms from private services and from building and construction tend to be much smaller on average (see
Statistisches Bundesamt 2002, p. 289ff.). I decided to drop all (195) cases with a firm size that exceeds
17.000 employees - about five times the average number of employees among the group of the largest
firms in the manufacturing sector. A comparison of the descriptive statistics from the whole sample and
the reduced sample reveals no differences apart from the average firm size; the table is available on
request.
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[Table I near here]
As regards the individual characteristics and attitudes, we include the following
variables:
- Sex (a dummy variable taking the value one if the interviewee is male).
Hypothesis: It is a stylised fact that men do have a higher propensity to step into selfemployment than women, at least in Germany. Sex is included in our empirical model
to control for this difference in behaviour between men and women, and we expect a
positive sign for the estimated coefficient of the dummy variable.
- Age (measured in years). Hypothesis: On the one hand, age is a proxy variable
for personal wealth - the older a person is, the longer is the potential period to
accumulate wealth. Given that young firms are often constrained by lack of credit
because banks usually demand collateral to finance investments, a certain amount of
wealth is crucial for starting a new business (see Evans and Jovanovic 1989). This leads
to the expectation of a positive sign of the estimated coefficient of the age variable. On
the other hand one has to acknowledge that starting a new business often leads to high
sunk costs - think of all the effort to set up a business plan, doing market research,
dealing with legal and administrative problems, etc. The shorter the expected life span
of the new business, the shorter is the period over which these sunk costs can be earned
back. To put it differently, setting up a new business with high sunk costs is more
attractive at the age of 45 than at the age of 60, ceteris paribus. This leads to the
expectation of a negative sign of the estimated coefficient of the age variable. Given
these two opposite influences of age on the propensity to become an entrepreneur it is
an empirical question whether one dominates the other, or whether both net out (see
Evans and Leighton 1989).
- Fear of failure a reason not to start (a dummy variable taking the value one if
the interviewee agreed that fear to fail would prevent him from founding a firm).
Hypothesis: If the interviewee answered this question in the affirmative we consider this
as an indicator of a high degree of risk aversion, and we expect a negative impact on the
probability of becoming a nascent entrepreneur (see Kihlstrom and Laffont 1979).
- Role model (a dummy variable taking the value one if there is or was at least one
self-employed in the family of the interviewee). We expect a positive impact of contact
with such a 'role model' (see Sternberg 2000, p. 60).q
In a recent paper Lazear (2002) proposed the jack-of-all-trades view of
entrepreneurship. Based on a coherent model of the choice between self-employment
and paid employment he shows that having a background in a large number of different
roles increases the probability of becoming an entrepreneur. The intuition behind this
proposition is that entrepreneurs must have sufficient knowledge in a variety of areas to
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put together the many ingredients needed for survival and success in a business, while
for paid employees it suffices and pays to be a specialist in the field demanded by the
job taken. The variety of professional experience of an interviewee that is at the heart of
Lazear's theory of entrepreneurship is measured by two variables:
- The survey includes a tailor-made question asking in how many different
professional fields the interviewee has been active in the past, explaining that this does
not mean the number of employers she/he worked for. The answer is included in the
empirical investigation as the number of fields of experience.
- The survey collects information about professional degrees completed after
school, i.e. whether or not the interviewee successfully passed apprenticeship, managed
to qualify formally as a master craftsperson, or received a degree from a polytech or
university. The number of professional degrees (ranging from zero to three) is included
as a variable in the empirical investigation.
Descriptive statistics for these variables are given in the lower part of table I.
Given that in this study all these variables act as control variables only, we will only
briefly comment on the figures reported. Compared to employees among the nascent
entrepreneurs we find more males, less people with a high degree of risk aversion, and
more persons which have at least one self-employed as a member of their family.
Furthermore, on average nascents tend to be younger, have more fields of experience,
and (but only slightly) a higher number of professional degrees. All these results are in
line with our priors.
3.

Results of the econometric study

The ceteris paribus role played by firm age and firm size in determining the probability
of becoming a nascent entrepreneur when characteristics and attitudes of the
interviewee are controlled for is investigated in an econometric model with a dummy
endogenous variable taking the value one if a person is a nascent entrepreneur, zero
otherwise.
Starting a new business is a rare event; only 132 (or 3.6 percent) of all persons
included in the sample are nascent entrepreneurs. Application of standard textbook
probit or logit methods to estimate the empirical models is not appropriate here. Gary
King and Langche Zeng (2001a, 2001b) recently developed a version of the logit model
to compute unbiased estimates in a situation like this. This method – labelled Rare
Events Logistic Regression, or RELOGIT - is applied here. RELOGIT estimates the
same logit model as the standard logit procedure, but uses an estimator that gives lower
mean square error in the presence of rare events data for coefficients, probabilities, and
other quantities of interest. Furthermore, to take the survey design into account and to
allow that the observations might be dependent within a planning region, the variances
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of the estimated coefficients were estimated with the region as a cluster.6 Note that
spatial auto-correlation is not an issue in our study because the planning regions are
scattered all over Germany.
In the econometric investigation three different variants of the empirical model
were estimated. All variants include an identical set of control variables (for sex, age,
risk aversion, presence of a role model, and numbers of fields of experience and
professional degrees), but they differ in the way firm age and firm size is measured.
Model A includes both firm age (years) and firm size (number of employees) as a
continuous variable; furthermore, both variables are included in squares, too, to test for
non-linear relationships. Model B has dummy variables for the five age classes and six
size classes (using the highest age and size class as the reference group); Model C
includes dummy variables for young firms (up to ten years old) and small firms (up to
20 employees), and an interaction term indicating young and small firms. Results are
reported in table II.
[Table II near here]
In Model A firm size has no influence at all on the probability of being a nascent
entrepreneur, while the estimated coefficients for the firm age variables point to a ushaped relationship. Note, however, that some 95 percent of all observations included in
the regression lie before the estimated minimum of 112 years, so that the u-shaped
profile should be interpreted as pointing out that the probability of being a nascent
entrepreneur declines with increasing firm age at a decreasing rate.7 Model B gives a
similar picture. None of the firm size class dummies is statistically significantly
different from zero at any conventional level; compared to firms that are older than
twenty years, (former) employees from firms that are up to 5 years or between 6 and 10
years old have a higher probability of being a nascent entrepreneur ceteris paribus,
while this is not the case for employees from firms in age class 3 and 4.
Results for model C reveal that it is not firm age alone that matters but a low firm
age combined with a small firm size: While the estimated coefficient for the small firm
dummy is statistically insignificant, and the estimated coefficient for young firms is
6

All computations were done with Stata 8.1 (see StataCorp 2003) using the relogit ado-file available from
Gary King's homepage at Harvard <http://gking.harvard.edu>.
7
We note in passing that all the control variables have the expected signs, and all but the number of
professional fields are statistically significant at the 10 percent error level or better; this holds for the
other two models estimated, too. Furthermore, all models were estimated with the age of the person and
the age of the person squared, too. Here we find evidence for a u-shaped profile; both estimated
coefficients, however, were never statistically different from zero at an error level of less than 13 percent
(details are available on request). Therefore, age of the person is included in levels in the emprical models
only.
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positive and statistically significant at an error level of 7.8 percent, the interaction term
indicating firms that are both young and small is positive and highly statistically
significant. To put it differently, while 55 percent of all young firms in our sample have
up 20 employees, 40 percent of all small firms are older than 20 years, and the
hothouse-function is performed (more) by the younger and smaller fraction of firms, not
by the smaller and older ones.
In a sensitivity analysis the empirical models were estimated without the firm age
variables. The estimated regression coefficients for firm size and firm size squared are
both statistically insignificant (with prob-values of 0.252 and 0.549, respectively) in a
version of model A without firm age and firm age squared. If the firm age class
dummies are dropped from model B the estimated coefficient of the firm size class 1
dummy variable is +0.562 with a prob-value of 0.012 (all other size class dummies are
insignificant with prob-values of 0.396 or higher). In model C without the young firm
dummy (and the interaction term of young and small firm) the small firm dummy has a
positive coefficient of 0.585 with a prob-value of 0.000. From this sensitivity analysis it
follows that ignoring firm age leads to the (wrong) conclusion that working in small
firms with up to 20 employees is positively related to the probability of becoming a
nascent entrepreneur. To put it differently, the firm size variable tends to pick up a part
of the influence of firm age in regression models where firm age is excluded.
Technically speaking, the positive effect of firm size is a textbook example for an
omitted variable bias.
Discussion of results hitherto was limited to the statistical significance of the
estimated coefficients and the direction of influence conducted by the variables.
Information on the extent of this influence, or on the economic importance, however, is
even more important. Evidently, a variable that has no statistically significant impact
can be ignored from an economic point of view, but the opposite is not true: A variable
that is highly significant statistically might not matter at all economically - if the
estimated probability for becoming a nascent entrepreneur diminishes by 0.00001
percent when a firm is, for example, 25 instead of 5 years old, we can ignore firm age in
any discussion on nascent entrepreneurs irrespective of any high level of statistically
significance indicated by the prob-value.
Unfortunately, the estimated coefficients from a rare events logit model (or for
any other non-linear model) can not easily be used for statements about the size of the
ceteris paribus effect of a change of the value of an exogenous variable (e.g., an increase
in firm age that leads to crossing the threshold from young to old firms) on the value of
the endogenous variable (e.g., the probability of becoming a nascent entrepreneur),
because the size of this effects depends on both the value of the exogenous variable
under consideration and on the values of all other variables in the model (see Long and
Freese, 2001, 87ff.).
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A way to ease interpretation of the estimation results is to compute the estimated
values of the endogenous variable (here: the probability of becoming a nascent
entrepreneur) for a person with certain characteristics and attitudes, and to show how a
change in the value of one exogenous variable at a time changes the estimated
probability.
For expository purposes, we define a reference person - call it person 1 - which is
male, 40 years old, has four fields of experience, holds one professional degree, is not
highly risk averse, has at least one self-employed in the family, and works (or worked)
neither in a small nor in a young firm. According to the results reported for model C in
table II the estimated probability for person 1 to become a nascent entrepreneur is 6.4
percent.
If we consider person 2 who is identical to person 1 but who works (or worked) in
a young but not small firm, the estimated probability is 8.5 percent. If we look at person
3 who is again identical to person 1 and person 2 but who works (or worked) in a young
and small firm, the estimated probability to become a nascent entrepreneur is much
higher - 19.9 percent. Note that the large differences between the estimated probabilities
for person 3 and both person 1 and person 2 are statistically significant at an error level
of 5 percent.
This small simulation exercise shows that it matters to work in a firm that is both
young and small - and that it matters both statistically and economically. We note in
passing that ignoring the firm age variable leads to the conclusion that the probability of
becoming a nascent entrepreneur increases from 6.6 percent to 11.2 percent for a person
(with the characteristics and attitudes detailed above) who works in a small firm
compared to an identical person who does not. This again illustrates the bias caused by
ignoring firm age in an empricial model of nascent entrepreneurship.
4. Conclusions
Using a large recent representative sample of the German population this paper
empirically tests the hypothesis that young and small firms are hothouses for nascent
entrepreneurs. Controlling for various individual characteristics and attitudes (sex, age,
risk aversion, presence of a role model in the family, and the width of professional
background) it demonstrates both the statistical significance and the economic
importance for entrepreneurship of work experience in a firm that is both young and
small.
An important implication of this result is that, given that entrepreneurs tend to
found their new business in the region they live in, regions with more young and small
firms today will have more young and small firms tomorrow (when the successfull
young and small firms of today will be old and many of them will be large, while the
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unsuccessful will be out of business) - and that regions without a large population of
these hothouses for nascent entrepreneurs will not have much of them in the future. In a
sense, therefore, this paper provides micro-econometric evidence for the thesis that
entrepreneurship breeds entrepreneurship both at the individual level (see the positive
impact of the presence of a role model in the family) and at the regional level.
Furthermore, this paper demonstrates that because firm age matters results from
empirical studies including firm size only give biased estimates regarding the role of
firm size. This once more illustrates the warning given by Brown, Hamilton and Medoff
(1990, p. 91): Do not judge firms by their size alone!
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Number of cases

Firm age (years)
Firm age class 1 (dummy; 0 - 5 years)
Firm age class 2 (dummy; 6 - 10 years)
Firm age class 3 (dummy; 11 - 15 years)
Firm age class 4 (dummy; 16 - 20 years)
Firm age class 5 (dummy; 21 years or older)
Young firm (dummy; 0 - 10 years)
Firm size (number of employees)
Firm size class 1 (dummy; 1 - 20 employees)
Firm size class 2 (dummy; 21 - 49 employees)
Firm size class 3 (dummy; 50 - 99 employees)
Firm size class 4 (dummy; 100 - 249 employees)
Firm size class 5 (dummy; 250 - 499 employees)
Firm size class 6 (dummy; 500 or more employees)
Small firm (dummy; 1 - 20 employees)
Young firm * small firm (interaction term)
Sex (dummy; 1 = Male)
Age (years)
Fear of failure a reason not to start
an own business (dummy; 1 = yes)
Role model (dummy; 1 = at least one
self-employed in the family
Number of fields of experience
Number of professional degrees
0.42
0.49
3.34
0.54

0.22
0.61
4.12
1.10
132

36.27
0.43
0.37
0.33
0.12
0.50
0.49
1326
0.50
0.27
0.32
0.27
0.25
0.42
0.50
0.46
0.46
9.30

Std. Dev.

30.89
0.24
0.17
0.12
0.02
0.46
0.41
503
0.44
0.08
0.11
0.08
0.07
0.23
0.44
0.31
0.69
37.31

Mean

Nascent entrepreneurs

Table I
Descriptive statistics

0.46
3.33
1.04

0.51

44.16
0.09
0.11
0.12
0.06
0.62
0.20
827
0.32
0.10
0.11
0.14
0.08
0.25
0.32
0.11
0.53
39.85

Mean

3516

0.50
2.52
0.54

0.50

41.14
0.29
0.31
0.33
0.24
0.49
0.40
2110
0.47
0.30
0.31
0.34
0.28
0.43
0.47
0.32
0.50
10.50

Std. Dev.

Employees

Table II
Rare events logit estimates for being a nascent entrepreneur
__________________________________________________________________
Model A
Firm age (years)
Firm age (squared)
Firm age class 1
(dummy; 0 - 5 years)
Firm age class 2
(dummy; 6 - 10 years)
Firm age class 3
(dummy; 11 - 15 years)
Firm age class 4
(dummy; 16 - 20 years)
Young firm
(dummy; 0 - 10 years)
Firm size
(number of employees)
Firm size (squared)
Firm size class 1
(dummy; 1 - 20 employees)
Firm size class 2
(dummy; 21 - 49 employees)
Firm size class 3
(dummy; 50 - 99 employees)
Firm size class 4
(dummy; 100 - 249 employees)
Firm size class 5
(dummy; 250 - 499 employees)
Small firm
(dummy; 1 - 20 employees)
Young firm * small firm
(interaction term)
Sex
(dummy; 1 = Male)
Age (years)
Fear of failure a reason not to start
an own business (dummy; 1 = yes)
Role model (dummy; 1 = at least one
self-employed in the family
Number of fields of experience
Number of professional degrees
Constant

Model B

Model C

-0.022
0.001
9.84e-5
0.043
1.095
0.000
0.626
0.001
0.291
0.200
-0.080
0.266
0.309
0.078
-1.88e-6
0.992
-4.42e-9
0.818
0.246
0.255
-0.264
0.640
0.211
0.602
-0.380
0.293
-0.018
0.962

0.658
0.000
-0.019
0.054
-1.118
0.000
0.415
0.089
0.076
0.000
0.166
0.236
-2.630
0.000

0.652
0.000
-0.018
0.069
-1.100
0.000
0.434
0.083
0.076
0.000
0.176
0.192
-3.567
0.000

-0.105
0.627
1.078
0.000
0.659
0.000
-0.018
0.076
-1.110
0.000
0.425
0.080
0.077
0.000
0.178
0.186
-3.522
0.000

Number of cases
3648
3648
3648
__________________________________________________________________
Note: Prob-values are reported below the estimated coefficients
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