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Abstract According to the knowledge spillover
theory of entrepreneurship, knowledge created endog-
enously results in knowledge spillovers, which allow
independent entrepreneurs to identify and exploit
opportunities (Acs et al. in Small Bus Econ
32(1):15-30, 2009). The knowledge spillover theory
of entrepreneurship ignores entrepreneurial activities
of employees within established organizations. This
ignorance is largely empirical, because there has been
no large-scale study on the prevalence and nature of
entrepreneurial employee activities. This article pre-
sents the outcomes of the first large-scale international
study of entrepreneurial employee activities. In multi-
ple advanced capitalist economies, entrepreneurial
employee activity is more prevalent than independent
entrepreneurial activity. Innovation indicators are
positively correlated with the prevalence of entrepre-
neurial employee activities, but are not or even
negatively correlated with the prevalence of indepen-
dent entrepreneurial activities.
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1 Introduction

Where do entrepreneurial opportunities come from
and in which organizational setting are they recog-
nized and pursued? Investments in knowledge are seen
as a key source of entrepreneurial opportunities. This
has been studied on the individual level (Shane 2000),
the firm level (Cohen and Levinthal 1989), the
regional level (Audretsch and Lehmann 2005), and
the national level (Acs et al. 2009; Braunerhjelm et al.
2010). Most entrepreneurship studies on innovation
emphasize the role of new firms and independent
entrepreneurs (Shane 2000; Shane and Stuart 2002;
Hellmann 2007; Stam and Wennberg 2009; Qian and
Acs 2013). This is largely the legacy of Schumpeter
(1934; also known as Schumpeter Mark I) in which the
independent entrepreneur as innovator turns new ideas
into commercial products. In recent theorizing on
knowledge spillovers and entrepreneurship (Au-
dretsch et al. 2006; Audretsch and Keilbach 2007;
Acs et al. 2009; Braunerhjelm et al. 2010), the role of
the (independent) entrepreneur is to commercialize the
new ideas that are developed in established organiza-
tions, but exploited in newly created independent
firms. The Schumpeter Mark I legacy and the knowl-
edge spillover theory of entrepreneurship ignore
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entrepreneurial activities of employees within estab-
lished organizations. This ignorance has two roots.
The first one is empirical, because there has been no
large-scale study on the prevalence and nature of
entrepreneurial employee activities. There have been
many studies on corporate entrepreneurship, but these
never involve large-scale adult population surveys,
which simultaneously compare the prevalence of both
independent entrepreneurship and entrepreneurial
employee activity, in a large set of countries. The
second root of ignorance is conceptual, in the sense
that entrepreneurship has predominantly been seen as
either individual-level organization creation activity
(Gartner 1985; Gartner and Carter 2003) or as a firm-
level characteristic (Teece 2007; Wiklund and Shep-
herd 2003; even in studies on corporate entrepreneur-
ship, such as Zahra and Covin 1995; Ahuja and
Lampert 2001), but not as an individual-level activity
within an established organization that can be com-
pared to independent entrepreneurship.' Many corpo-
rate entrepreneurship studies deal with venturing
activities that are initiated by the top management of
an organization, not with venturing activities that
emerge bottom up by entrepreneurial employees.”
The key question in this article is whether innova-
tion indicators are more related to independent
entrepreneurship or entrepreneurial employee activi-
ties on the national level. The purpose of this study is
to reveal and explain why knowledge is related to
entrepreneurial employee activity on the national
level, to complement the knowledge spillover theory
of entrepreneurship with its focus on independent
entrepreneurship as the mechanism to turn new ideas
into new business activity. In order to answer the key
question, a new measure of entrepreneurial employee
activity on the national level is introduced. This
enables an analysis of the prevalence of entrepreneur-
ial employee activity in a large set of developed
economies. This measure provides insight into entre-
preneurial activity on the national level of aggrega-
tion, but is based on individual-level responses, doing

' With some exceptions, such as Hornsby et al. (2002) on
corporate entrepreneurship activities of middle managers,
Parker (2011) on individuals starting a new venture for an
employer, and Martiarena (2013), which is based on data from
one country (Spain) of our research sample.

2 The exception being the literature on dispersed corporate
entrepreneurship (e.g., Birkinshaw 1997; Belousova and Gailly
2013).
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justice to the choices made by individuals about how
they would like to pursue the opportunity that they
have discovered (Hayek 1937). This article presents
the outcomes of the first large-scale international study
into entrepreneurial employee activities. If this is a
marginal phenomenon there is no need to further
inquire into entrepreneurial employee activities. How-
ever, we find, quite in contrast, that entrepreneurial
employee activity is more prevalent than independent
entrepreneurial activity in multiple advanced capitalist
economies. Still, this would not be such a noteworthy
finding if this entrepreneurial employee activity would
just be an extended version of independent entrepre-
neurship, i.e., if its characteristics would not substan-
tially differ, especially with respect to the innovative
nature of the phenomenon. It is tested whether
knowledge at the national level is more related to
independent entrepreneurial activity or to entrepre-
neurial employee activity. This would provide further
evidence on the relevance of entrepreneurial activities
within established organizations and show why the
intra-organizational dimension has been a very impor-
tant area neglected in the debates on entrepreneurship
and innovation in general, and the knowledge spillover
theory of entrepreneurship in particular. The innova-
tion indicators turn out to be positively correlated with
the prevalence of entrepreneurial employee activities,
and are not or even negatively correlated to the
prevalence of independent entrepreneurial activities.

These findings are highly relevant for public policy.
Most policy attention until now has been focused on
stimulating individuals to become independent entre-
preneurs. However, if entrepreneurial employee activ-
ity is as prevalent as independent entrepreneurial
activity and if it is even more strongly related to
innovation, public policy should more explicitly take
into account entrepreneurial employee activity as a
possible conduit for knowledge to be turned in
economic value. Investments in innovation in estab-
lished organizations might as well be the source of
opportunity recognition and pursuit by entrepreneurial
employees.

2 Knowledge, entrepreneurship, and innovation
The founding father of the economics of innovation,

Joseph Schumpeter, is well known for his two models
of innovation. The first, also known as Schumpeter
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Mark I (Schumpeter 1934), emphasizes the role of new
entrants that introduce innovation into the market.
This has provided the starting point for a long tradition
in the economics of entrepreneurship, in which
entrepreneurs are seen as the individuals that create
new firms in order to exploit opportunities for
innovation. In the second model, also known as
Schumpeter Mark II (Schumpeter 1942), innovation is
the result of R&D investments of large incumbents.
This R&D is performed by groups of employees, with
interchangeable individuals, so without a distinctive
role for the individual entrepreneur (see also more
recent interpretations in Nelson and Winter 1982;
Baumol 2002). In empirical terms, Schumpeter Mark |
is measured with data on new (innovative) entrants in
the economy, while Schumpeter Mark II is measured
with data on R&D and/or the most straightforward
output indicator of R&D, namely patents. In interna-
tional comparisons on innovation, this comes down to
measuring new firm formation or rates of (new)
independent entrepreneurship, and the level of R&D
investments and/or the rate of patenting.

These two Schumpeterian models of innovation
and theorizing on economic growth, e.g., by Lucas
(1988), Romer (1990) and Aghion and Howitt (1992),
are brought together in the so-called knowledge
spillover theory of entrepreneurship (Audretsch et al.
2006; Audretsch and Keilbach 2007; Acs et al. 2009).
According to this theory, knowledge created in an
incumbent organization is an important source of
entrepreneurial opportunities. Not all this knowledge
is perceived to be valuable by the incumbent, and by
commercializing knowledge that otherwise would
remain uncommercialized through the start-up of a
new venture, independent entrepreneurship serves as a
conduit of knowledge spillovers. According to the
theory of knowledge spillover entrepreneurship, a
context with more knowledge will generate more
entrepreneurial opportunities. In contrast, a context
with less knowledge will generate fewer entrepre-
neurial opportunities. We thus expect the level of new
independent entrepreneurship to be positively related
to the level of knowledge investments, activities, and
outputs in a country.

However, this assumes that entrepreneurial activity
is most likely to be activity by independent entrepre-
neurs. Most studies on entrepreneurship, knowledge,
and innovation indeed only use independent entrepre-
neurship as an empirical indicator of entrepreneurship

(see, e.g., Shane 2000; Shane and Stuart 2002; Stam
and Wennberg 2009; Qian and Acs 2013). There are
many reasons to also consider entrepreneurial activity
within existing organizations next to entrepreneurship
embodied in new organizations (see Sgrensen and
Fassiotto 2011; Stam et al. 2012). There might be
many knowledge investments in established organi-
zations that lead to the recognition and pursuit of
entrepreneurial opportunities by employees of these
very same organizations. Two mechanisms make
entrepreneurial employee activity more likely than
independent entrepreneurship. First, highly educated
entrepreneurial employees in established organiza-
tions are more likely to recognize opportunities
because of their own high levels of absorptive
capacity.” Second, entrepreneurial employees are
more likely to pursue opportunities for innovation
because of their access to a larger knowledge base and
to more complementary assets within their employer
organization, which are needed to exploit these new
ideas on a sufficiently large scale (cf. Teece 1987).
Independent entrepreneurs in contrast often have a
more limited knowledge base and set of complemen-
tary assets. So we expect the level of entrepreneurial
employee activity to be positively related to the level
of knowledge investments, activities, and outputs in a
country.

3 Data and empirics
3.1 Dependent variables

The dependent variables are all based on the 2011 data
collection of the Global Entrepreneurship Monitor
(see GEM 2012). The Global Entrepreneurship Mon-
itor (GEM) assesses entrepreneurial activity at the
national level on an annual basis. This is based on data

3 Previous large-scale research on entrepreneurial employee
activity (Bosma et al. 2010) has shown that higher educated
individuals are more likely to be intrapreneurs than lower
educated individuals, and that lower educated individuals are
more likely to be independent entrepreneurs than higher
educated individuals. This has been confirmed in follow-up
research by Bosma et al. (2012). Research on intrapreneurship
has shown that higher educated employees are more likely to be
involved in intrapreneurship than lower educated employees
(Stam et al. 2012, chapter 3). So both within society and within
organizations, education seems to be positively correlated to
entrepreneurial employee activity.
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collection through telephone surveys of a randomly
selected adult sample. These surveys include a min-
imum number of 2,000 respondents in each partici-
pating country as to their attitudes toward
entrepreneurship, their participation in entrepreneurial
activity, and their entrepreneurial aspiration. See
Reynolds et al. (2005) for a detailed description of
the GEM methodology.

The GEM normally focuses on independent entre-
preneurship, and its central measure is the so-called
Total Entrepreneurial Activity (TEA) rate. The TEA
rate reflects the percentage of the adult population
(aged 18—64 years) that is actively preparing to set up
an independent business (nascent entrepreneurs) or
currently owns an independent business that is less
than 42 months old (owner-managers of new busi-
nesses). More in particular, a nascent entrepreneur is
an individual who is currently actively involved in
setting up a business he/she will own or co-own; this
business has not paid salaries, wages, or any other
payments to the owners for more than 3 months. An
owner-manager of a new business refers to an
individual who currently, alone or with others, owns
and manages an operating business that has paid
salaries, wages, or other payments to the owners for
more than 3 months, but not more than 42 months. We
also used a subset of the TEA rate, which reflects
independent entrepreneurship activities that have a
relatively strong emphasis on the pursuit of innovation
opportunities, namely independent entrepreneurial
activity that involves new products (TEA_NEWPRO).
TEA_NEWPRO reflects the percentage of the adult
population involved in entrepreneurial activities that
deliver products or services that are regarded as new
and unfamiliar by their (potential) customers.

Entrepreneurial employee activity (EEA) is a
completely new measure of entrepreneurship. The
data for this new measure were collected through a
special theme study on entrepreneurial employee
activity in the framework of the Global Entrepreneur-
ship Monitor in 2011. Fifty-two countries participated
in this study on entrepreneurial employee activity
using a set of specific questions targeted at all
employees—excluding those already identified as
owner-managers of businesses—aged between
18-64 years in the GEM samples (Bosma et al.
2012). This cumulates into a total of over 140,000
respondents, of which more than 70,000 are employ-
ees, of the GEM Adult Population Survey. A particular
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advantage of this methodology is the opportunity to
compare entrepreneurial employee activity with ‘reg-
ular’ entrepreneurial activity (i.e., individuals who
own and manage a business, or expect to own the
business they are setting up) at both the macro and
micro level.

Regarding the scope of entrepreneurial employee
activity, GEM operationalized entrepreneurial
employee activity as employees developing new
business activities for their employer, including
establishing a new outlet or subsidiary and launching
new products or product-market combinations. Two
phases are distinguished in the entrepreneurial process
(comparable with the phases in TEA): idea develop-
ment for new business activities and preparation and
(emerging) exploitation of these new activities. For the
role of entrepreneurial employees in each of these
phases, we distinguish between leading and support-
ing roles. Based on these elements GEM distinguishes
between employees who, in the past 3 years, have
been actively involved in and have had a leading role
in at least one of these phases and who are also
currently involved in entrepreneurial employee activ-
ity.* All employees participating in the GEM Adult
Population Survey could be classified in terms of their
involvement in entrepreneurial employee activity.
Accordingly, the EEA rate measures the prevalence
(in the population of 18-64 years) of employees who,
in the past 3 years, have been actively involved in the
development of new activities for their main
employer, had a leading role in at least one phase of
the entrepreneurial process, and are also currently
involved in the development of such new activities.’
The differences (locus of entrepreneurial activity) and

4 This is a much more narrow definition than that of Martiarena
(2013), which includes all employees that have been involved in
the development of new business activities for their employer,
irrespective of whether they had a leading role in this.

5 As Morris et al. (1994, p- 84) mention, entrepreneurial
employee activity is unlikely to be a completely individual
exercise: ‘The key is to balance the need for individual initiative
with the spirit of cooperation and group ownership of innova-
tion. This balance occurs over the entrepreneurial process, not
all at once, and as micro-level innovation evolves into macro-
level organizational change. Individuals are needed to provide
the vision, unwavering commitment, and internal salesmanship
without which nothing would be accomplished. But as the
process unfolds, the entrepreneur requires teams of people with
unique skills and resources’ (cf. Bartlett and Ghoshal 1997).
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Fig. 1 Different types of entrepreneurial activity

similarities (phases in the entrepreneurial process)
between EEA and TEA are represented in Fig. 1.
This approach to entrepreneurial employee activity
is in many ways comparable to the measure of
independent early stage entrepreneurial activity, albeit
within the context of established organizations. In
practice, entrepreneurial employee activity can occur
in many different functions within organizations:
employees developing new products (in a new busi-
ness development function), launching new products
or launching existing products in new markets (in a
marketing function), setting up a new branch (in a
HRM function), introducing new technologies, or
outsourcing the production to external organizations
(in an operations function) (see Bosma et al. 2010).
The difference with ‘regular’ R&D and marketing
work is that only new business activities initiated by
the individual employee are included in entrepreneur-
ial employee activity, and this individual should be in
a leading role in the recognition of the opportunity or
the pursuit of the opportunity, emphasizing proactive-
ness, which has been acknowledged as a key element
of entrepreneurial behavior (Crant 2000; Frese and
Fay 2001; Parker and Collins 2010). In a similar vein,
EEA does not include corporate venturing activities by
employees that are initiated by the top management of
an organization. This however does not rule out that
aggregate measures, e.g., of R&D and marketing,
partly overlap with aggregate measures of entrepre-
neurial employee activity, since R&D workers might
take the initiative to develop a new product and

marketing workers might take the initiative to exploit
new markets.

3.2 Independent variables

In this study, we regard innovation indicators as
precursors of entrepreneurial activity and thus treat
them here as independent variables. In practice, this
distinction might not always hold as entrepreneurial
activity might be more simultaneously related to
innovation, for example, when entrepreneurial
employees are funded by the R&D budget of their
employer or when their entrepreneurial activity also
results in patents during the process. R&D and the
resulting patents might however also be the raw
material (inventions) that entrepreneurial employees
or independent entrepreneurs use as input for their new
business activities. We used the most general national-
level indicators of innovation, namely gross expendi-
ture on R&D investments (as percentage of GDP),
patents (per resident), (percentage of the population
with) tertiary education, and knowledge-intensive
employment (as percentage of total employment).
Table 1 shows the source (year) of the innovation
indicators. There is a time lag between the innovation
indicators (measured in 2007-2009) and the entrepre-
neurship indicators (measured in 2011), taking into
account that it may take several years for the
innovation indicators to affect the entrepreneurship
indicators.
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Table 1 Innovation indicators

Innovation
indicator

Description

Source (year)

EXPRD-gross
expenditure on
R&D (% of
GDP)

KNOEMP-
employment in
knowledge-
intensive services
(% of workforce)

PCTPAT—patent
applications filed
at national office
(per billion GDP,
2005 PPP$)

TEREDU-Tertiary
school
enrollment (%
gross)

Total domestic
intramural
spending on
R&D as a
percentage of
GDP

Sum of people in
categories
‘professional,
technical and
related workers;
administrative
and managerial
workers; clerical
and related
workers’ and
‘legislators,
senior officials
and managers;
professionals;
technicians and
associate
professionals’, as
a percentage of
total people
employed

Number of patent
applications filed
by residents at
the national
patent office

Ratio of tertiary
enrollment,
regardless of age,
to the population
of the age group
that officially
corresponds to
the tertiary level
of education

UNESCO Institute
for Statistics
(2007) http://
stats.uis.unesco.
org

International
Labour
Organization,
LABORSTA
Database of
Labor Statistics
(2008) http://
laborsta.ilo.org

World intellectual
Property
Organization,
WIPO Statistics
Database (2009)
http://www.wipo.
int/ipstats

UNESCO Institute
for Statistics
(2008) http://
stats.uis.unesco.
org

4 Results

We analyze a subsample of the total set of countries
that is taken into account in the Global Entrepreneur-
ship Monitor: this subsample of 25 countries includes
all OECD countries in the total GEM sample, which
allows us to take into account all innovation indica-
tors, and a relatively homogenous set of countries with
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respect to the level of economic development.® In
Table 2 we show the descriptive statistics and corre-
lations between the country-level variables. Two sets
of variables are highly positively correlated: the two
TEA measures and the four innovation indicators. The
most striking correlations are the strongly positive
correlations between EEA and all four innovation
indicators. In contrast, the TEA measures are nega-
tively (but mostly not statistically significantly)
related to innovation. This disconfirms our expectation
that the level of new independent entrepreneurship is
positively related to the level of knowledge invest-
ments, activities, and outputs in a country—and con-
firms our expectation that the level of entrepreneurial
employee activity is positively related to the level of
knowledge investments, activities, and outputs in a
country.

When we focus on two of the key drivers of
economic growth—R&D and education (see, e.g.,
Helpman 2004)—and visually inspect the data (see
Fig. 2, 3), a clear pattern arises: a positive correlation
of tertiary education and R&D with EEA, and a
negative correlation of tertiary education and R&D
with TEA. The values of the innovation indicators are
rather equally distributed. Several outliers with respect
to entrepreneurial activity rates stand out: Chile with a
TEA rate of 23.7 percent, Sweden with an EEA rate of
13.5 percent, and Turkey, Mexico, and Greece with
very low EEA rates (respectively 0.6, 0.8, and 1.3
percent).

If we take a more country-specific approach and
focus on the countries that are innovation leaders, how
do these countries rank on EEA and TEA? Out of the
25 countries we analyzed, four countries ranked in the
top three of the innovation indicators at least two
times: Finland, Japan, Sweden, and Switzerland.
These countries have also been classified as innova-
tion leaders in prior OECD, World Economic Forum,
Global Innovation Index, and Innovation Barometer
studies. All four of these countries rank relatively low
on the TEA index, but two out of four (Finland and
Sweden; both ranking very high on R&D and patents)
perform very well on the EEA index as well.

% The 25 countries are: Australia, Belgium, Chile, Czech
Republic, Denmark, Finland, France, Germany, Greece, Hun-
gary, Ireland, Japan, Korea (Rep.), Mexico, The Netherlands,
Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzer-
land, Turkey, UK, and USA.
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Table 2 Descriptive statistics and correlation matrix
Min Max Mean SD 1 2 3 4 5 6 7
1. EEA 0.60 13.50 422 293 1
2. TEA 370 2370 824 4.08 —0.307 1
3. TEA_NEWPRO 190 2130 435 387 —-0.250 0.928%** 1
4. EXPRD 0.37 384 195 1.07 0.621***  —0.502* —0.463* 1
5. KNOEMP 18.44 4720 36.74 8.09 0.649%**  —0.3667 —0.288  0.502* 1
6. PCTPAT 0.14 11.73 349 3.55 0.531**  —0.3957 —0.331  0.879%** 0.515%* 1
7. TEREDU 13 44 28.48 9.16 0.480%* —0.254 —0.241  0.749%*%% 0.514** 0.660%** 1
Correlation significant at the *** 0.001 level, ** 0.01 level, * 0.05 level, and 0.10 level
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Table 3 Regression results

TEA TEA_NEWPRO  EEA
EXPRD —3.402 —3.405 1.811
(1.655)* (1.629)* (0.970)*
KNOEMP  —0.124 —0.080 0.179
0.111) (0.110) (0.065)*
PCTPAT 0.327 0.426 —0.188
(0.449) (0.442) (0.263)
TEREDU 0.158 0.124 —0.039
0.127) (0.125) 0.074)
Constant 13.793 8.904 —4.140
(3.987)* (3.924)% (2.338)*
R? 0.336 0.285 0.556

Standard errors are in parentheses

Asterisks indicate the significance level where * p <O0.1,
** p < 0.05, ¥* p <0.01

We also performed a linear regression to discover
which of the innovation indicators is most strongly
related to TEA, TEA_NEWPRO, and EEA, controlling
for the other innovation indicators. The results are
shown in Table 3. This reveals that especially R&D is
strongly related to both types of entrepreneurial activity,
albeit in completely contrasting ways: negatively
related with TEA and positively related with EEA.
Employment in knowledge-intensive services is only
positively related to EEA, while patents and educational
level seem to become insignificant once the effects of
other innovation indicators are controlled for.

5 Discussion

The results of the very first large-scale international
analysis of the relation between knowledge and two
types of entrepreneurship—independent new entre-
preneurship and entrepreneurial employee activity—
show some very clear patterns, disconfirming the
received wisdom that independent new entrepreneur-
ship is highly related to the level of knowledge
investments, activities, and outputs in a country, and

7 Given that the dependent variables are positive, we also ran
Tobit regressions as a robustness check. This delivered the same
outcomes. We also performed a linear regression with new
technology based TEA: this type of independent entrepreneur-
ship is not (statistically significantly) related to the innovation
indicators. Results are available upon request.
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revealing that entrepreneurial employee activity is
both very prevalent and positively related to innova-
tion on the country level. Two explanations might be
relevant. First, a lot of knowledge developed by
incumbents is still exploited by employees of these
incumbents, or even spurred by entrepreneurial activ-
ity of employees. This does not leave many opportu-
nities to pursue for independent entrepreneurs (in
contrast to what the narrow version of the knowledge
spillover theory of entrepreneurship would hypothe-
size). A second explanation might be that entrepre-
neurial employees on average have a better absorptive
capacity and access to more complementary assets to
pursue opportunities arising from knowledge creation
in other (public and private) organizations than
independent entrepreneurs, with on average lower
levels of education (see Bosma et al. 2010) and less
access to complementary assets. We will discuss our
findings on the macro and micro levels, and finally
discuss their relation to high-impact entrepreneurship
and radical innovation.

5.1 Macro level

There has been no empirical study on the country-level
relations between knowledge and entrepreneurship in
incumbent organizations, what we label here as entre-
preneurial employee activity. Our findings suggest that
on average, knowledge investments, activities, and
outputs in a country are more related to entrepreneurial
employee activity than to independent entrepreneurship
in developed economies. The implications of our
analyses are primarily relevant for developed countries
and not for developing countries. However, we expect
our results to be even stronger when developing
countries are included in the analyses, because these
countries on average perform rather poorly on the
traditional innovation indicators, and have high inde-
pendent entrepreneurship rates and low intrapreneur-
ship rates (see Bosma et al. 2010; 2012).

5.2 Micro level

Correlations do not necessarily indicate causalities.
We should be very careful with making inferences
about causal relations and should also provide proper
micro foundations. On the micro level, the relation
between innovation and entrepreneurship in incum-
bent organizations is not a completely novel insight:
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the classical work by Edith Penrose (1959) already
emphasized the entrepreneurial function of individual
managers in incumbent organizations, which com-
prised the recognition and pursuit of productive
opportunities. Also more recent work on intrapreneur-
ship emphasizes the importance of entrepreneurial
activity within incumbent organizations (Lumpkin
2007; Parker 2011). Our findings on the macro level
confirm recent findings on the micro level, which
reveal that intrapreneurship involves new products
more often than independent entrepreneurship (Bosma
et al. 2010; Parker 2011). However, these empirical
findings do not provide much insight into the relevant
organizational and institutional mechanisms that
explain why certain opportunities are recognized and
pursued in established organizations or with new
independent firms.

It is an empirical question to what extent incumbent
firms efficiently exploit knowledge flows. The original
formulation of the knowledge spillover theory of
entrepreneurship also leaves this option open: “(t)he
more efficiently incumbents exploit knowledge flows,
the smaller the effect of new knowledge on entrepre-
neurship” (Acs et al. 2009, p. 17). Acs et al. (2009)
suggest that this efficiency can be measured with the
number of patents per capita, a measure that can also
be seen as an indicator of general knowledge produc-
tion (the way this variable is treated in this article).
They indeed find a statistically significant negative
relation between patents per capita and their measure
of entrepreneurship (share of self-employed as a
percentage of the labor force). In contrast to our
findings, their results show a positive relation between
knowledge stock (also measured with R&D expenses)
and independent entrepreneurship. Further research
should show whether these contrasting findings are
contingent on the time period, set of countries, and/or
type of data (longitudinal or cross-sectional).

5.3 High-impact entrepreneurship and radical
innovation

From an empirical point of view, it has been suggested
that many individuals that start new independent
businesses are only marginally innovative and do not
apply novel (scientific and technological) knowledge
at all in their commercial offerings (Santarelli and
Vivarelli 2007). Most of these founders of new
independent businesses might fill small niches of

product markets that have not yet been served
adequately by large incumbents (Penrose 1959) or
adapt goods and services to local contexts (Kirzner
1973). These entrepreneurs make a living with these
activities and might even be relatively happy with this
(Benz and Frey 2008; Lange 2012). Entrepreneurial
employees not only have to make a living with their
activities, or become happy themselves, but have to
convince their colleagues and superiors that investing
resources in their ideas is really worthwhile. Their
ventures need to have much more potential impact
than the average independent new business. This is
confirmed by the previous finding that entrepreneurial
employees have high expectations of their new
business much more often than independent entrepre-
neurs (Bosma et al. 2010). They can also have more
impact, because they have better access to comple-
mentary assets within their employer’s organization
(Teece 1987), which are needed to exploit these new
ideas on a sufficiently large scale.

However, radical high-impact innovations will not
come from the ‘average’ independent entrepreneur
and will probably also not be realized by the ‘average’
entrepreneurial employee. Radical high-impact inno-
vations are likely to be recognized by employees (or
other members, like students) of knowledge-intensive
organizations that are not able (e.g., universities) or
willing (e.g., large companies) to pursue those high-
risk activities (see Hellmann 2007; Klepper 2007;
Klepper and Thompson 2010). In the end, it may be a
very small subset of entrepreneurial employees that
leave their employer to found a spinoff firm in order to
pursue a high-risk, (potentially) high-gain opportunity
and an even smaller subset of this group that is
successful in realizing these high impact opportuni-
ties. These are independent entrepreneurs turned
entrepreneurial employees. In practice, these (poten-
tially) high-impact independent ventures might be
acquired by established organizations, stimulating
entrepreneurship within their boundaries or killing
these ventures if the acquiring firm is insufficiently
entrepreneurial. This interpretation does justice to the
original formulation of the knowledge spillover theory
of entrepreneurship, which stated that “(s)tart-ups
with access to entrepreneurial talent and intra-tempo-
ral spillovers from the stock of knowledge are more
likely to engage in radical innovation leading to new
industries or replacing existing products” (Acs et al.
2009, p. 16). However, neither their empirical test nor
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ours is able to pick the proper empirical indicator for
this type of radical innovation and the actors involved
in pursuing such high-risk, high-gain opportunities.

6 Conclusions

In this study we presented the results of the first large-
scale international study into knowledge and the
relation with two types of entrepreneurship: indepen-
dent new entrepreneurship and entrepreneurial
employee activity. We expected positive relations of
knowledge with both types of entrepreneurship on the
country level. Our key findings disconfirm the
expected positive relation among the level of knowl-
edge investments, activities, and outputs in a country
on the one hand and the level of new independent
entrepreneurship on the other. The level of entrepre-
neurial employee activity was revealed to be posi-
tively related to the level of knowledge investments,
activities, and outputs in a country. These findings turn
most current research on the relation between entre-
preneurship and knowledge on its head and reveal that
when we talk about knowledge, innovation, and
entrepreneurship, we should be talking predominantly
about knowledge, innovation, and entrepreneurial
employee activity.

This has profound implications for research in that
the omission of entrepreneurial employee activity has
been a major shortcoming for international studies on
entrepreneurship (see Marcotte 2013 for a recent
review), not only because entreprencurial employee
activity is equally prevalent as independent new
entrepreneurship in many developed economies, but
also because entrepreneurial employee activity is
much more strongly related to knowledge than inde-
pendent new entrepreneurship. It also redirects atten-
tion from the narrow version of the knowledge
spillover theory of entrepreneurship to the original
‘broad’ version of the knowledge spillover theory of
entrepreneurship (Acs et al. 2009), in which the
knowledge exploitation efficiency of incumbents is
one of the central variables. This includes the possi-
bility that societies with high levels of investment in
knowledge and human capital have relatively many
organizations that fuel entrepreneurial activity of their
employees and do not trigger independent new
entrepreneurship on a large scale. An interesting
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avenue for future research would be to disentangle the
effects of private and public R&D on the prevalence of
(innovative) independent entrepreneurship and entre-
preneurial employee activity. One would expect a
stronger relation between private R&D and entrepre-
neurial employee activity than between public R&D
and entrepreneurial employee activity (cf. Acs et al.
1994).

Our findings also have substantial implications for
entrepreneurship and innovation policy, which used to
focus on independent new entrepreneurship as a driver
of innovation—mainly derived from the Schumpeter
Mark I heritage—and that tended to stimulate R&D as
a source of routinized innovation—mainly derived
from the Schumpeter Mark II heritage. This study
reveals that a significant relation exists between
investments in new knowledge and human capital
and entrepreneurial employee activity, which neither
reflects Schumpeter Mark I nor Schumpeter Mark II
inspired twentieth-century innovation policy. It redi-
rects attention to creating the institutional context and
organizational conditions that enable productive
entrepreneurial employee activity in the twenty-first
century. The last century has seen an enormous
increase in individual rights in most countries (Ac-
emoglu 2012) and an increase in the knowledge
intensity of their economic activities (Thurik et al.
2013). Combined, this means that firms are increas-
ingly communities in which individuals share and
create knowledge (Kogut and Zander 1992). Firms
should be seen as value-creating institutions that
inspire and enable individual initiative (Ghoshal and
Bartlett 1997), and public policy should create, adopt,
and abolish institutions in order to enable productive
entrepreneurship in society (Stam and Nooteboom
2011). Two examples of public policy that might
foster entrepreneurial activity by employees are first
stimulating the provision of entrepreneurship courses
that do not narrowly focus on independent entrepre-
neurship as the only mode of opportunity pursuit and
second abolishing non-compete agreements. The latter
policy intervention could cut both ways: employers
would be more inclined to invest in their employees in
order to retain them, and employees who want to
pursue radical innovations that might cannibalize their
employer’s product markets cannot be withheld,
enabling high-risk, high-gain opportunities to be
pursued by spinoffs.
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