Discussion Papers on Entrepreneurship, Growth and
Public Policy

# 1306

Entrepreneurship, Growth and Restructuring
by
David B. Audretsch
Max Planck Institute of Economics and Indiana University
Max Keilbach
Max Planck Institute of Economics
Number of Pages: 54

The Papers on Entrepreneurship, Growth and Public Policy are edited by the
Group Entrepreneurship, Growth and Public Policy, MPI Jena.
For editorial correspondence,
please contact: egppapers@econ.mpg.de
ISSN 1613-8333
© by the author

Max Planck Institute of Economics
Group Entrepreneurship, Growth and
Public Policy
Kahlaische Str. 10
07745 Jena, Germany
Fax: ++49-3641-686710

Discussion Papers on Entrepreneurship, Growth and Public Policy

Entrepreneurship, Growth and Restructuring

David B. Audretsch and Max Keilbach

Max Planck Institute and Indiana University

1

Discussion Papers on Entrepreneurship, Growth and Public Policy

2

1. Introduction

Economic growth has been a major preoccupation of economists, dating back at least
to Adam Smith. William Stanley Jevons, for example, posited a growth theory based
on the activity of sunspots. Robert Solow took a less exotic approach to explaining
economic growth. Writing in the post-war era, Solow was awarded the Nobel Prize
for his model of economic growth based on what became termed as the neoclassical
production function. In the Solow model two key factors of production – physical
capital and (unskilled) labor were econometrically linked to explain economic
growth. 1
While economic growth policy seemingly fell squarely within the domain of
macroeconomics, the primacy of capital as a factor of production had implications at
the microeconomic level for the organization of both the enterprise and the industry or
market. There were both theoretical arguments and empirical insights suggesting that
the organization of economic activity to efficiently utilize the factor of physical
capital might, in fact, not be consistent with the assumptions needed for perfect
competition, and therefore economic welfare. In particular, capital seemed to be
deployed most efficiently in large organizations capable of exhausting significant
economies of scale, resulting in a concentrated industry or market, consisting of just a
few main producers. The emergence and ascendancy of the applied field of industrial
organization in economics reflected the importance of this concern.
During the post-war period a generation of scholars galvanized the field of
industrial organization by developing a research agenda dedicated to identifying the
issues involving this perceived trade-off between economic efficiency on the one hand
and political and economic decentralization on the other (Scherer, 1970). Scholarship
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in industrial organization generated a massive literature focusing on essentially three
issues: (i) What are the gains to size and large-scale production? (ii) What are the
economic welfare implications of having an oligopolistic or concentrated market
structure, i.e. is economic performance promoted or reduced in an industry with just a
handful of large-scale firms? and (iii) Given the overwhelming evidence that largescale production resulting in economic concentration is associated with increased
efficiency, what are the public policy implications?
A generation of scholars had systematically documented and supported the
conclusion of Joseph A. Schumpeter (1942, p. 106): ‘What we have got to accept is
that the large-scale establishment or unit of control has come to be the most powerful
engine of progress’ and in particular of Oliver Williamson’s classic 1968 article
‘Economies as an Antitrust Defense: The Welfare Tradeoffs’, published in the
American Economic Review, became something of a final statement demonstrating
what appeared to be an inevitable trade-off between the gains in productive efficiency
that could be obtained through increased concentration and gains in terms of
competition, and implicitly democracy, that could be achieved through decentralizing
policies. But it did not seem possible to have both, certainly not in Williamson’s
completely static model.
It would be a mistake to think that knowledge was not considered as a factor
influencing economic growth prior to the ‘new endogenous growth theory’. As
already explained, one of the main conclusions of the Solow model was that the
traditional factors of capital and labor were inadequate in accounting for variations in
growth performance. Indeed, it was the residual, attributed to reflect technological
change that typically accounted for most of the variations in economic growth.
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Still, the introduction of knowledge into macroeconomic growth models was
formalized by Romer (1986) and Lucas (1988). Romer’s (1986) critique of the Solow
approach was not with the basic model of the neoclassical production function, but
rather what he perceived to be omitted from that model – knowledge. Not only did
Romer (1986), along with Lucas (1988) and others argue that knowledge was an
important factor of production, along with the traditional factors of labor and capital,
but because it was endogenously determined as a result of externalities and spillovers,
it was particularly important.
That entrepreneurship in the form of new and small enterprises could play an
important role in a knowledge-based economy seems to be contrary to many of the
conventional theories of innovation. This conventional wisdom had been shaped
largely by scholars such as Alfred Chandler (1977), Joseph Schumpeter (1942) and
John Kenneth Galbraith (1962) who had convinced a generation of scholars and
policy makers that innovation and technological change lie in the domain of large
corporations and that small business would fade away as the victim of its own
inefficiencies.
At the heart of this conventional wisdom was the belief that monolithic
enterprises exploiting market power were the driving engine of innovative activity.
Galbraith (1956, p. 86) echoed Schumpeter's conclusion: ‘There is no more pleasant
fiction than that technological change is the product of the matchless ingenuity of the
small man forced by competition to employ his wits to better his neighbor. Unhappily,
it is a fiction.’
The conventional wisdom about small and new firms was that they were
burdened with a size inherent handicap in terms of innovative activity. Because they
had a deficit of resources required to generate and commercialize ideas, this
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conventional wisdom viewed small enterprises as being largely outside of the domain
of innovative activity and technological change. Thus, even after David Birch (1981)
revealed the startling findings from his study that small firms provided the engine of
job creation for in the U.S., most scholars still assumed that, while small businesses
may create the bulk of new jobs, innovation and technological change remained
beyond their sphere.
The purpose of this paper is to suggest that a more recent literature has
emerged which identifies how and why entrepreneurship in the form of new and small
firms is a driving engine of industrial restructuring and economic growth. The starting
point of this literature is the consideration of entrepreneurial opportunities and how
they relate to opportunities generated by incumbent corporations. Entrepreneurship is
distinguished from incumbent organizations with respect to both opportunity creation
and exploitation. According to the Knowledge Spillover Theory of Entrepreneurship
(Audretsch, Keilbach and Lehmann, 2006), entrepreneurial opportunities are not
exogenous to the economy, but rather systematically created by incumbent
organizations investing in new knowledge and ideas but unable to fully commercialize
that new knowledge.
Thus, while Romer and others in the endogenous growth literature assume the
spillover of knowledge to be automatic, the existence of the knowledge filter impedes
the spill over and commercialization of knowledge. By serving as a conduit of
knowledge spillovers, entrepreneurship not only triggers industrial restructuring but
also provides the missing link in models of economic growth.

2. Where Does Opportunity Come From?
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Where do opportunities come from? Herbert and Link (1989) have identified three
distinct intellectual traditions in the development of the entrepreneurship literature
that addresses this question. These three traditions can be characterized as the German
Tradition, based on von Thuenen and Schumpeter, the Chicago Tradition, based on
Knight and Schultz, and the Austrian Tradition, based on von Mises, Kirzner and
Shackle. The general view in these contributions is that entrepreneurial opportunities
arise from a continuous stream of (exogenous) shocks due to changes in the physical
environment (e.g. due to changes in relative factor prices) or in the knowledge base
(e.g. due to innovation). However, this literature does not offer an endogenous view of
how these shocks are actually generated, i.e. the formation of new opportunities is
taken as exogenous.
The view taken by the contemporary literature on entrepreneurship is no
different. There, it is a virtual consensus that entrepreneurship revolves around the
recognition of opportunities and the pursuit of those opportunities (Venkataraman,
1997). But, in this literature, the existence of those opportunities is, in fact, taken as
given. The focus has been on the cognitive process by which individuals reach the
decision to start a new firm. This has resulted in a methodology focusing differences
across individuals in analyzing the entrepreneurial decision (Stevenson and Jarillo,
1990). Krueger (2003, p. 105) has pointed out that, ‘The heart of entrepreneurship is
an orientation toward seeing opportunities,’ which frames the research questions,
‘What is the nature of entrepreneurial thinking and What cognitive phenomena are
associated with seeing and acting on opportunities?’
Thus, the traditional approach to entrepreneurship essentially holds the
opportunities constant and then asks how the cognitive process inherent in the
entrepreneurial decision varies across different individual characteristics and
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attributes (Shaver, 2003; McClelland, 1961). As Shane and Eckhardt (2003, p 187)
summarize this literature in introducing the individual-opportunity nexus, ‘We
discussed the process of opportunity discovery and explained why some actors are
more likely to discover a given opportunity than others.’ Some of these differences
involve the willingness to incur risk; others involve the preference for autonomy and
self-direction, while still others involve differential access to scarce and expensive
resources, such as financial capital, human capital, social capital and experiential
capital.
Stevenson and Jarillo (1990) assume that entrepreneurship is an orientation
towards opportunity recognition. Central to this research agenda are the questions,
‘How do entrepreneurs perceive opportunities and how do these opportunities
manifest themselves as being credible versus being an illusion?’ Krueger (2003)
examines the nature of entrepreneurial thinking and the cognitive process associated
with opportunity identification and the decision to undertake entrepreneurial action.
To say that the literature has treated opportunities for entrepreneurs as being
exogenous does not mean that all opportunity for a broader range of economic actors
has been considered to be exogenous. For example, the most predominant theory of
the firm does not assume that opportunities are exogenous to the firm. Rather,
innovative opportunities are the result of systematic effort by firms and the result of
purposeful efforts to create knowledge and new ideas, and subsequently to appropriate
the returns of those investments through commercialization of such investments
(Chandler, 1990; Cohen and Levin 1989; and Griliches 1979). In what Griliches
formalized as the model of the knowledge production function, incumbent firms
engage in the pursuit of new economic knowledge as an input into the process of
generating the output of innovative activity. Such efforts to create opportunities
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involve investments in research and development (R&D) and the enhancement of
human capital through training and education.
Thus, according to the model of the knowledge production function (Griliches,
1979) opportunities are endogenously created by purposeful and dedicated
investments and efforts by firms. This is a stark contrast to the intellectual tradition in
the entrepreneurship literature where opportunities are taken as being exogenous, but
the decision to become an entrepreneur is endogenous.

3. Opportunity Exploitation
Who exploits, or takes advantage of opportunities? Different literatures have
undertaken different approaches to provide different answers to this question. The
entrepreneurship literature has not treated this as being exogenous, but rather as the
central question in the literature.
The focal point of this research is on the cognitive process identifying the
entrepreneurial opportunity along with the decision to start a new firm. Thus, a
perceived opportunity and intent to pursue that opportunity are the necessary and
sufficient conditions for entrepreneurial activity to take place. The perception of an
opportunity is shaped by a sense of the anticipated rewards accruing from and costs of
becoming an entrepreneur. Some of the research focuses on the role of personal
attitudes and characteristics, such as self efficacy (the individual’s sense of
competence), collective efficacy, and social norms. Shane (2000) has identified how
prior experience and the ability to apply specific skills influence the perception of
future opportunities.
The concept of the entrepreneurial decision resulting from the cognitive
processes of opportunity recognition and ensuing action is introduced by Shane and
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Eckhardt (2003) and Shane and Venkataraman (2001). They suggest that an
equilibrium view of entrepreneurship stems from the assumption of perfect
information. In contrast, imperfect information generates divergences in perceived
opportunities across different people. The sources of heterogeneity across individuals
include different access to information, as well cognitive abilities, psychological
differences, and access to financial and social capital.
This approach focusing on individual cognition in the entrepreneurial process
has generated a number of important and valuable insights, such as the contribution
made by social networks, education and training, and familial influence. The literature
certainly leaves the impression that entrepreneurship is a personal matter largely
determined by DNA, familial status and access to crucial resources. For example,
Sarasvathy, Dew, Velamuri and Venkataraman (2003, p. 142) explain the role of
entrepreneurial opportunity in the literature, ‘An entrepreneurial opportunity consists
of a set of ideas, beliefs and actions that enable the creation of future goods and
services in the absence of current markets for them’. Sarasvathy, Dew, Velamuri and
Venkataraman provide a typology of entrepreneurial opportunities as consisting of
opportunity recognition, opportunity discovery and opportunity creation.
In contrast, a very different literature, associated with the model of the
knowledge production function looked for opportunity exploitation for the unit of
observation of the firm. This literature implicitly assumed that opportunity
exploitation takes place within the same organizational unit creating those
opportunities in the first place – the firm. By explicitly modeling and specifying the
econometric estimation of the knowledge production function as linking firm
innovative output to firm investments in new knowledge (Griliches, 1984), such as
R&D and human capital, this literature assumed that the creation and exploitation of
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new opportunities occurred within the same organizational unit. Just as the firm as
viewed as providing the organizational unit for the creation of the opportunities,
through purposeful investments in R&D, it is also viewed as appropriating the returns
to those investments through innovative activity, such as patented inventions creating
new intellectual property.
However, the empirical evidence from systematic empirical testing of the
model of the knowledge production function contradicted the assumption of
singularity between the organization creating the opportunities and the organization
exploiting the opportunities. For example, Acs and Audretsch (1990) found that the
most innovative U.S. firms are large corporations that account for most of the
country’s private R&D investments. However, large firms did not account for the
greatest amount of innovative activity in all, or even most of the innovative industries.
For example, in the pharmaceutical preparation and aircraft industries the large firms
were much more innovative, while in computers and process control instruments
small firms contributed the bulk of the innovations.
Acs and Audretsch (1988 and 1990) found a small-firm innovation rate in
manufacturing of 0.309, compared to a large-firm innovation rate of 0.202. Their
findings, along with others, suggested an organizational discordance between the
creation and exploitation of opportunities.
A third literature concerning the exploitation of opportunity was provided by
evolutionary economics (Nelson and Winter, 1982). Nelson and Winter suggested that
opportunity exploitation was shaped by two distinct knowledge regimes underlying
each industry context. What they term as the routinized technological regime reflects
knowledge conditions where the large incumbent firms that have created the
opportunities through purposeful R&D and other knowledge creating efforts also are
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the firms that exploit the opportunities that they created. Thus, the routinized
technological regime essentially corresponded to the assumption implicit in the model
of the knowledge production function that the firm exploiting opportunities is the
same firm that created those opportunities in the first place. In contrast, in the
entrepreneurial technological regime the knowledge conditions bestow the capacity to
exploit the opportunities in a different organizational context, a small enterprise
(Winter, 1984). Thus, the empirical evidence from testing the model of the knowledge
production function actually seemed to support the evolutionary view more than the
assumption of organizational homogeneity for opportunity creation and exploitation.
There are, however, two important distinctions to emphasize. The first is the
view that, in the entrepreneurial regime, the small firms exist and will commercialize
the new knowledge or innovate. In the lens provided by the spillover theory of
entrepreneurship, the new firm is endogenously created via entrepreneurship or the
recognition of an opportunity and pursuit by an economic agent (or team of economic
agents) to appropriate the value of their knowledge. These knowledge bearing
economic agents use the organizational context of creating a new firm to attempt to
appropriate their endowments of knowledge.
The second distinction is that the knowledge will be commercialized, either by
large or small firms. In the lens provided by the Knowledge Spillover Theory of
Entrepreneurship, which is explained in the following section, the knowledge filter
will impede and pre-empt at least some of the spillover and commercialization of
knowledge. Only certain spillover mechanisms, such as entrepreneurship, can to some
extent permeate the knowledge filter. But this is not a forgone conclusion, but rather
will vary across specific contexts, and depends on a broad range of factors, spanning
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individual characteristics, institutions, culture, laws, and is characterized by what
Audretsch et al. (2006) denote as Entrepreneurship Capital.

4. The Knowledge Spillover Theory of Entrepreneurship

The discrepancy in organizational context between the organization creating
opportunities and those exploiting the opportunities that seemingly contradicted
Griliches’ model of the firm knowledge production function was resolved by
Audretsch (1995), who introduced The Knowledge Spillover Theory of
Entrepreneurship, ‘The findings challenge an assumption implicit to the knowledge
production function – that firms exist exogenously and then endogenously seek out
and apply knowledge inputs to generate innovative output... It is the knowledge in the
possession of economic agents that is exogenous, and in an effort to appropriate the
returns from that knowledge, the spillover of knowledge from its producing entity
involves endogenously creating a new firm’ (pp. 179-180).
What is the source of this entrepreneurial opportunity that endogenously
generated the startup of new firms? The answer seemed to be through the spillover of
knowledge that created the opportunities for the startup of a new firm, ‘How are these
small and frequently new firms able to generate innovative output when undertaken a
generally negligible amount of investment into knowledge-generating inputs, such as
R&D? One answer is apparently through exploiting knowledge created by
expenditures on research in universities and on R&D in large corporations’ (p. 179).
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The empirical evidence supporting the Knowledge Spillover Theory of
Entrepreneurship was provided from analyzing variations in startup rates across
different industries reflecting different underlying knowledge contexts. In particular,
those industries with a greater investment in new knowledge also exhibited higher
startup rates than those with less investment in new knowledge. This evidence
suggests one conduit for transmission of knowledge spillovers.
Thus, compelling evidence was provided suggesting that entrepreneurship
is an endogenous response to opportunities created but not exploited by the incumbent
firms. This involved an organizational dimension involving the mechanism
transmitting knowledge spillovers – the startup of new firms. In addition, Jaffe (1989),
Audretsch and Feldman (1996) and Audretsch and Stephan (1996) provided evidence
concerning the spatial dimension of knowledge spillovers. In particular their findings
suggested that knowledge spillovers are geographically bounded and localized within
spatial proximity to the knowledge source. None of these studies, however, identified
the actual mechanisms which actually transmit the knowledge spillover; rather, the
spillovers were implicitly assumed to automatically exist (or fall like Manna from
heaven), but only within a geographically bounded spatial area.
As Section Two of this chapter emphasized, while in the recent literature much
has been made about the key role played by the recognition of opportunities in the
cognitive process underlying the decision to become an entrepreneur, relatively little
has been written about the actual source of such entrepreneurial opportunities. The
Knowledge Spillover Theory of Entrepreneurship identifies one source of
entrepreneurial opportunities – new knowledge and ideas. In particular, the
Knowledge Spillover Theory of Entrepreneurship posits that it is new knowledge and
ideas created in one context but left uncommercialized or not vigorously pursued by
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the source actually creating those ideas, such as a research laboratory in a large
corporation or research undertaken by a university, that serves as the source of
knowledge generating entrepreneurial opportunities. Thus, in this view, one
mechanism for recognizing new opportunities and actually implementing them by
starting a new firm involves the spillover of knowledge. The organization creating the
opportunities is not the same organization that exploits the opportunities. If the
exploitation of those opportunities by the entrepreneur does not involve full payment
to the firm for producing those opportunities, such as a license or royalty, then the
entrepreneurial act of starting a new firm serves as a mechanism for knowledge
spillovers.
Why should entrepreneurship play an important role in the spillover of new
knowledge and ideas? And why should new knowledge play an important role in
creating entrepreneurial opportunities? In the Romer (1986) model of endogenous
growth new technological knowledge is assumed to automatically spill over.
Investment in new technological knowledge is automatically accessed by third-party
firms and economic agents, resulting in the automatic spill over of knowledge. The
assumption that knowledge automatically spills over is, of course, consistent with the
important insight by Arrow (1962) that knowledge differs from the traditional factors
of production – physical capital and (unskilled) labor – in that it is non-excludable and
non-exhaustive. When the firm or economic agent uses the knowledge, it is neither
exhausted nor can it be, in the absence of legal protection, precluded from use by
third-party firms or other economic agents. Thus, in the spirit of the Romer model,
drawing on the earlier insights about knowledge from Arrow, a large and vigorous
literature has emerged obsessed with the links between intellectual property protection
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and the incentives for firms to invest in the creation of new knowledge through R&D
and investments in human capital.
However, the preoccupation with the non-excludability and non-exhaustibility
of knowledge first identified by Arrow and later carried forward and assumed in the
Romer model, neglects another key insight in the original Arrow (1962) article.
Arrow also identified another dimension by which knowledge differs from the
traditional factors of production. This other dimension involves the greater degree of
uncertainty, higher extent of asymmetries, and greater cost of transacting new ideas.
The expected value of any new idea is highly uncertain, and as Arrow pointed out, has
a much greater variance than would be associated with the deployment of traditional
factors of production. After all, there is relative certainty about what a standard piece
of capital equipment can do, or what an (unskilled) worker can contribute to a massproduction assembly line. In contrast, Arrow emphasized that when it comes to
innovation, there is uncertainty about whether the new product can be produced, how
it can be produced, and whether sufficient demand for that visualized new product
might actually materialize.
In addition, new ideas are typically associated with considerable asymmetries.
In order to evaluate a proposed new idea concerning a new biotechnology product, the
decision maker might not only need to have a PhD in biotechnology, but also a
specialization in the exact scientific area. Such divergences in education, background
and experience can result in a divergence in the expected value of a new project or the
variance in outcomes anticipated from pursuing that new idea, both of which can lead
to divergences in the recognition and evaluation of opportunities across economic
agents and decision-making hierarchies. Such divergences in the valuation of new

Discussion Papers on Entrepreneurship, Growth and Public Policy

16

ideas will become greater if the new idea is not consistent with the core competence
and technological trajectory of the incumbent firm.
Thus, because of the conditions inherent in knowledge – high uncertainty,
asymmetries and transaction costs – decision making hierarchies can reach the
decision not to pursue and try to commercialize new ideas that individual economic
agents, or groups or teams of economic agents think are potentially valuable and
should be pursued. The basic conditions characterizing new knowledge, combined
with a broad spectrum of institutions, rules and regulations impose what Acs et al.
(2004) term the knowledge filter. The knowledge filter is the gap between new
knowledge and what Arrow (1962) referred to as economic knowledge or
commercialized knowledge. The greater is the knowledge filter, the more pronounced
is this gap between new knowledge and new economic, or commercialized,
knowledge.
The knowledge filter is a consequence of the basic conditions inherent in new
knowledge. Similarly, it is the knowledge filter that creates the opportunity for
entrepreneurship in the Knowledge Spillover Theory of Entrepreneurship. According
to this theory, opportunities for entrepreneurship are the duality of the knowledge
filter. The higher is the knowledge filter, the greater are the divergences in the
valuation of new ideas across economic agents and the decision-making hierarchies of
incumbent firms. Entrepreneurial opportunities are generated not just by investments
in new knowledge and ideas, but in the propensity for only a distinct subset of those
opportunities to be fully pursued by incumbent firms.
Thus, the Knowledge Spillover Theory of Entrepreneurship shifts the
fundamental decision making unit of observation in the model of the knowledge
production function away from exogenously assumed firms to individuals, such as
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scientists, engineers or other knowledge workers – agents with endowments of new
economic knowledge. As Audretsch (1995) pointed out, when the lens is shifted away
from the firm to the individual as the relevant unit of observation, the appropriability
issue remains, but the question becomes “How can economic agents with a given
endowment of new knowledge best appropriate the returns from that knowledge?” If
the scientist or engineer can pursue the new idea within the organizational structure of
the firm developing the knowledge and appropriate roughly the expected value of that
knowledge, she has no reason to leave the firm. On the other hand, if she places a
greater value on his ideas than do the decision-making bureaucracy of the incumbent
firm, he may choose to start a new firm to appropriate the value of his knowledge.
In the Knowledge Spillover Theory of Entrepreneurship the knowledge
production function is actually reversed. The knowledge is exogenous and embodied
in a worker. The firm is created endogenously in the worker’s effort to appropriate the
value of his knowledge through innovative activity. Typically an employee from an
established large corporation, often a scientist or engineer working in a research
laboratory, will have an idea for an invention and ultimately for an innovation.
Accompanying this potential innovation is an expected net return from the new
product. The inventor would expect to be compensated for his/her potential
innovation accordingly. If the company has a different, presumably lower, valuation
of the potential innovation, it may decide either not to pursue its development, or that
it merits a lower level of compensation than that expected by the employee.
In either case, the employee will weigh the alternative of starting his/her own
firm. If the gap in the expected return accruing from the potential innovation between
the inventor and the corporate decision maker is sufficiently large, and if the cost of
starting a new firm is sufficiently low, the employee may decide to leave the large
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corporation and establish a new enterprise. Since the knowledge was generated in the
established corporation, the new start-up is considered to be a spin-off from the
existing firm. Such start-ups typically do not have direct access to a large R&D
laboratory. Rather, the entrepreneurial opportunity emanates from the knowledge and
experience accrued from the R&D laboratories with their previous employers. Thus
the knowledge spillover view of entrepreneurship is actually a theory of endogenous
entrepreneurship, where entrepreneurship is an endogenous response to opportunities
created by investments in new knowledge that are not commercialized because of the
knowledge filter.
As investments in new knowledge increase, entrepreneurial opportunities will
also increase. Contexts where new knowledge plays an important role are associated
with a greater degree of uncertainty and asymmetries across economic agents
evaluating the potential value of new ideas. Thus, a context involving more new
knowledge will also impose a greater divergence in the evaluation of that knowledge
across economic agents, resulting in a greater variance in the outcome expected from
commercializing those ideas. It is this gap in the valuation of new ideas across
economic agents, or between economic agents and decision-making hierarchies of
incumbent enterprises, that creates the entrepreneurial opportunity
As already discussed, a vigorous literature has identified that knowledge
spillovers are greater in the presence of knowledge investments. Just as Jaffe, (1989)
and Audretsch and Feldman (1996) show, those regions with high knowledge
investments experience a high level of knowledge spillovers, and those regions with a
low amount of knowledge investments experience a low level of knowledge
spillovers, since there is less knowledge to be spilled over.
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The Knowledge Spillover Theory of Entrepreneurship analogously suggests
that, ceteris paribus, entrepreneurial activity will tend to be greater in contexts where
investments in new knowledge are relatively high, since the new firm will be started
from knowledge that has spilled over from the source actually producing that new
knowledge. A paucity of new ideas in an impoverished knowledge context will
generate only limited entrepreneurial opportunities. In contrast, in a high knowledge
context, new ideas will generate entrepreneurial opportunities by exploiting
(potential) spillovers of that knowledge. Thus, the knowledge spillover view of
entrepreneurship provides a clear link, or prediction that entrepreneurial activity will
result from investments in new knowledge and that entrepreneurial activity will be
spatially localized within close geographic proximity to the knowledge source.
Systematic empirical evidence consistent with the Knowledge Spillover Theory of
Entrepreneurship has been provided by Audretsch, Keilbach and Lehmann (2006) and
Acs, Audretsch, Braunerhjelm and Carlsson (2004). Both studies find that
entrepreneurship rates tend to be greater in the context of greater investments in new
knowledge.

5. Growth

The Knowledge Spillover Theory of Entrepreneurship, which focuses on how new
knowledge can influence the cognitive decision making process inherent in the
entrepreneurial decision links entrepreneurship and economic growth, is consistent
with theories of industry evolution (Jovanovic, 1982; Ericson and Pakes, 1995;
Audretsch, 1995; Hopenhayn, 1992; Lambson, 1991 and Klepper, 1996). While
traditional theories suggest that small firms will retard economic growth, by imposing
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a drag on productive efficiency, these evolutionary theories suggest exactly the
opposite – that entrepreneurship will stimulate and generate growth. The reason for
these theoretical discrepancies lies in the context of the underlying theory. In the
traditional theory, new knowledge plays no role; rather, static efficiency, determined
largely by the ability to exhaust scale economies dictates growth. In contrast, the
evolutionary models are dynamic in nature and emphasize the role that knowledge
plays. Because knowledge is inherently uncertain, asymmetric and associated with
high costs of transactions, divergences emerge concerning the expected value of new
ideas. Economic agents therefore have an incentive to leave an incumbent firm and
start a new firm in an attempt to commercialize the perceived value of their
knowledge. Entrepreneurship is the vehicle by which (the most radical) ideas are
sometimes implemented and commercialized.
A distinguishing feature of these evolutionary theories is the focus on change
as a central phenomenon. Innovative activity, one of the central manifestations of
change, is at the heart of much of this work. Entry, growth, survival, and the way
firms and entire industries change over time are linked to innovation. The dynamic
performance of regions and even entire economies, that is the Standort, is linked to
the efficacy of transforming investments in new knowledge into innovative activity.
Why are new firms started? The traditional, equilibrium-based view is that
new firms in an industry, whether they are startups or firms diversifying from other
industries, enter when incumbent firms in the industry earn supranormal profits. By
expanding industry supply, entry depresses price and restores profits to their long-run
equilibrium level. Thus, in equilibrium-based theories entry serves as a mechanism to
discipline incumbent firms. In contrast, the new theories of industry evolution develop
and evaluate alternative characterizations of entrepreneurship based on innovation and
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costs of firm growth. These new evolutionary theories correspond to the
disequilibrating theory of entrepreneurship proposed by Shane and Eckhardt (2003).
For example, Audretsch (1995) analyzes the factors that influence the rate of
new firm startups. He finds that such startups are more likely in industries in which
small firms account for a greater percentage of the industry’s innovations. This
suggests that firms are started to capitalize on distinctive knowledge about innovation
that originates from sources outside of an industry’s leaders. This initial condition of
not just uncertainty, but greater degree of uncertainty vis-à-vis incumbent enterprises
in the industry is captured in the theory of firm selection and industry evolution
proposed by Jovanovic (1982). Jovanovic presents a model in which the new firms,
which he terms entrepreneurs, face costs that are not only random but also differ
across firms. A central feature of the model is that a new firm does not know what its
cost function is, that is its relative efficiency, but rather discovers this through the
process of learning from its actual post-entry performance. In particular, Jovanovic
(1982) assumes that entrepreneurs are unsure about their ability to manage a new-firm
startup and therefore their prospects for success. Although entrepreneurs may launch a
new firm based on a vague sense of expected post-entry performance, they only
discover their true ability – in terms of managerial competence and of having based
the firm on an idea that is viable on the market – once their business is established.
Those entrepreneurs who discover that their ability exceeds their expectations expand
the scale of their business, whereas those discovering that their post-entry
performance is less than commensurate with their expectations will contact the scale
of output and possibly exit from the industry. Thus, Jovanovic's model is a theory of
noisy selection, where efficient firms grow and survive and inefficient firms decline
and fail. The links between entrepreneurship on the one hand and growth and survival
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on the other have been found across a number of social science disciplines, including
economics, sociology and regional studies.
A series of survey articles by Sutton (1997), Caves (1998) and Geroski (1995)
summarize the findings from a plethora of empirical studies examining the
relationship between firm size and growth within the North American context. The
early studies were undertaken using data from the U.S. These studies (Mansfield,
1962; Hall, 1987; Dunne, Roberts and Samuelson, 1989; and Audretsch, 1991)
established not only that the likelihood of a new entrant surviving is quite low, but
that the likelihood of survival is positively related to firm size and age. A stylized
result (Geroski, 1995) emerging from this literature is that, when a broad spectrum of
firm sizes is included in samples of U.S. enterprises, smaller firms exhibit
systematically higher growth rates than their larger counterparts. The growth
advantage of small and new firms vis-à-vis large enterprises has been shown to be
even greater in high technology industries (Audretsch, 1995).
These so-called stylized results between firm size and age on the one hand,
and growth and survival on the other hand were subsequently confirmed for a number
of European countries A wave of studies have confirmed these findings for different
European countries, including Portugal (Mata, Portugal and Guimaraes, 1995; and
Mata, 1994), Germany (Wagner, 1994), Norway (Tveteras and Edide; 2000 and Klette
and Mathiassen; 1996) and Italy (Audretsch, Santarelli and Vivarelli, 1999).
Using a large comprehensive panel data set from the ZEW-foundation Panel
(West), ‘Gibrat’s Law’ is rejected for the group of young firms belonging to
technology intensive branches as well as those operating in non-technology intensive
branches (Almus and Nerlinger, 2000), indicating that the smaller enterprises grow
faster than their larger counterparts.
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Heshmati (2001) has examined the relationship between firm size, age and
growth for a large sample of small firms in Sweden between 1993 and 1998. The
results indicate that, in Sweden, firm size and age are negatively related to
employment growth, which is consistent with the findings for the U.S. However, in
terms of sales growth, a positive relationship emerges, suggesting that, at least over
this period, larger firms generated more growth in terms of sales than in terms of
employment.
Wagner (1994) tracked the performance of small (and large) firms prior to
exit. He used a longitudinal data base identifying the pre-exit performance of cohorts
of firms exiting in 1990, 1991 and 1992. One striking result he found was that more
than half of the exiting firms (between 53 percent and 61 percent) were founded prior
to 1979, making them over 11 years old. He also found that young firms, which were
classified as being younger than five years old, accounted for about a third of all exits.
At the same time he found that the likelihood of survival increases with firm size.
Almus and Nerlinger (2000) also use a large panel data base to examine how
the post-entry performance of new firms varies across sectors. In particular, they find
that the growth rates of new firms tends to be greater in very high-tech industries than
in high-tech industries and other manufacturing industries. This mirrors the results
found in the North American context.
Using firm-level data from Italy, Audretsch, Santarelli, and Vivarelli (1999)
find that growth rates are negatively related to firm size. In addition, they find that the
likelihood of survival is greater in the startup year than in the second year, but
subsequently increases over time. Similarly, Tveteras and Eide (2000) provide
evidence for Norwegian manufacturing using the estimation technique of a semiproportional Cox Model that the likelihood of survival is lower for smaller and
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younger establishments. Bruederl and Preisendoerfer (1998) examine a data base
consisting of 1,700 new-firm startups in Germany and find that the subsequent
performance, measured in terms of likelihood of survival and growth, is greater for
those entrepreneurs that (1) participate in a network with other entrepreneurs, (2)
receive active help from their spouse, and (3) receive emotional support from their
spouse. In addition, they find that entrepreneurial success is positively influenced by
the ethnic background which of the entrepreneur, educational background, type of
work experience, and whether the entrepreneur already had entrepreneurial
experience. Their most striking finding is that entrepreneurial success is the highest
within the context of a network with other entrepreneurs.
Thus, while there is somewhat more ambiguity in the studies linking growth
and survival to firm size and growth, the results for Europe generally mirror the socalled ‘Stylized Results’ found within the North American context:
1. Growth rates are higher for smaller enterprises;
2. Growth rates are higher for younger enterprises;
3. Growth rates are even higher for small and young enterprises in
knowledge-intensive industries;
4. The likelihood of survival is lower for smaller enterprises;
5. The likelihood of survival is lower for younger enterprises; and
6. The likelihood of survival is even lower for small and young enterprises in
knowledge-intensive industries.
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What emerges from the new evolutionary theories and corroborative empirical
evidence on the role of entrepreneurial firms is that firms are in motion, with a lot of
new firms entering the industry and a lot of firms exiting out of the industry. The
evolutionary view of entrepreneurship is that new firms typically start at a very small
scale of output. They are motivated by the desire to appropriate the expected value of
new economic knowledge. But, depending upon the extent of scale economies in the
industry, the firm may not be able to remain viable indefinitely at its startup size.
Rather, if scale economies are anything other than negligible, the new firm is likely to
have to grow to survival. The temporary survival of new firms is presumably
supported through the deployment of a strategy of compensating factor differentials
that enables the firm to discover whether or not it has a viable product.
The role of learning in the selection process has been the subject of
considerable debate. On the one hand is what has been referred to as the Larackian
assumption that learning refers to adaptations made by the new enterprise. In this
sense, those new firms that are the most flexible and adaptable will be the most
successful in adjusting to whatever the demands of the market are. As Nelson and
Winter (1982, p. 11) point out, ‘Many kinds of organizations commit resources to
learning; organizations seek to copy the forms of their most successful competitors.’
On the other hand is the interpretation that the role of learning is restricted to
discovering if the firm is producing a good or offering a service that is compatible
with market viability. Under this interpretation the new enterprise is not necessarily
able to adapt or adjust to market conditions, but receives information based on its
market performance with respect to its fitness in terms of meeting demand most
efficiently vis-à-vis rivals. The theory of organizational ecology proposed by Michael
T. Hannan and John Freeman (1989) most pointedly adheres to the notion that, ‘We
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assume that individual organizations are characterized by relative inertia in structure.’
That is, firms learn not in the sense that they adjust their actions as reflected by their
fundamental identity and purpose, but in the sense of their perception. When viewed
from this evolutionary perspective, the startup of a new firm injects diversity into the
market. The process of entrepreneurship, or starting a new firm, is therefore a
mechanism generating diversity and the spillover of knowledge. As a result of the
startup, knowledge is transformed into new approaches that otherwise would have
remained unexplored.
As a result of the diversity of new approaches, entrepreneurship is a vital force
fostering industrial restructuring. In his 1911 classic treatise, Theorie der
wirtschaftlichen Entwicklungen (Theory of Economic Development), Schumpeter
proposed a theory of creative destruction, where new firms with the entrepreneurial
spirit displace less innovative incumbents, ultimately leading to a higher degree of
economic growth. Even in his 1942 classic, Capitalism and Democracy, Schumpeter
(p. 13) still argued that entrenched large corporations tend to resist change, forcing
entrepreneurs to start new firms in order to pursue innovative activity: ‘The function
of entrepreneurs is to reform or revolutionize the pattern of production by exploiting
an invention, or more generally, an untried technological possibility for producing a
new commodity or producing an old one in a new way…. To undertake such new
things is difficult and constitutes a distinct economic function, first because they lie
outside of the routine tasks which everybody understands, and secondly, because the
environment resists in many ways.’ By pursuing opportunities that otherwise would
not have been pursued by the incumbent organizations, entrepreneurship plants the
seeds for entire new industries and is, thus, a driving force of industrial restructuring.
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The systematic and empirical evidence described above supports such an
evolutionary view of the role of new firms in manufacturing, because the post-entry
growth of firms that survive tends to be spurred by the extent to which there is a gap
between the minimum efficient scale (MES) level of output and the size of the firm.
However, the likelihood of any particular new firm surviving tends to decrease as this
gap increases. Such new suboptimal scale firms are apparently engaged in the
selection process. Only those firms offering a viable product that can be produced
efficiently will grow and ultimately approach or attain the MES level of output. The
remainder will stagnate, and depending upon the severity of the other selection
mechanism – the extent of scale economies – may ultimately be forced to exit out of
the industry.. Rather, by serving as agents of change, entrepreneurial firms provide an
essential source of new ideas and experimentation that otherwise would remain
untapped in the economy. The impact of entrepreneurship is therefore manifested by
growth – at the levels of the firm, the region and even at the national level.
But is this motion horizontal, in that the bulk of firms exiting are comprised of
firms that had entered relatively recently, or vertical, in that a significant share of the
exiting firms had been established incumbents that were displaced by younger firms?
In trying to shed some light on this question, Audretsch (1995) proposes two different
models of the evolutionary process. Some contexts can be best characterized by the
model of the conical revolving door, where new businesses are started, but there is
also a high propensity to subsequently exit from the market. Other contexts may be
better characterized by the metaphor of the forest, where incumbent establishments
are displaced by new entrants. Which view is more applicable apparently depends on
three major factors—the underlying technological conditions, scale economies, and
demand. Where scale economies play an important role, the model of the revolving
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door seems to be more applicable. While the rather startling result that the startup and
entry of new businesses is apparently not deterred by the presence of high scale
economies, a process of firm selection analogous to a revolving door ensures that only
those establishments successful enough to grow will be able to survive beyond more
than a few years. Thus the bulk of new startups that are not so successful ultimately
exit within a few years subsequent to entry. By serving as agents of change, new firms
provide an essential conduit of knowledge spillovers exploiting new opportunities
through experimentation that otherwise would remain untapped in the economy.
The likelihood that the new idea spawning the entrepreneurial startup is not
compatible with market viability and sustainability is high. Thus, the evolutionary
interpretation linking knowledge to entrepreneurship and ultimately economic growth
suggests that the entrepreneurial act is to learn from the market about the viability and
compatibility of a new idea that was rejected, or undervalued by incumbent
organizations. The new startup serves as a conduit for knowledge spillovers from the
source producing that knowledge to commercialization in a new firm.
One of the important findings of Glaeser et al. (1992) and Feldman and Audretsch
(1999) is that economic growth is promoted by knowledge spillovers. However, their
findings, as well as the corroborative results from a plethora of studies, focused on a
spatial unit of observation, such as cities, regions and states. For example, Glaeser et
al. (1992) found compelling empirical evidence suggesting that a greater degree of
knowledge spillover leads to higher growth rates of cities. If the existence of higher
knowledge spillovers bestow higher growth rates for cities, this relationship should
also hold for the unit of observation of the (knowledge) firm. The performance of
entrepreneurial firms accessing knowledge spillovers should exhibit a superior
performance. Thus, the Entrepreneurial Performance Hypothesis states that ‘The
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performance of knowledge-based startups should be superior when they are able to
access knowledge spillovers through geographic proximity to knowledge sources,
such as universities, when compared to their counterparts without a close geographic
proximity to a knowledge source.’
The Entrepreneurial Performance Hypothesis has been subjected to empirical
scrutiny. Evidence supporting the Entrepreneurial Performance Hypothesis at the
firm level has been provided by Gilbert (2004), Audretsch, Keilbach and Lehmann
(2006), and Gilbert, McDougall and Audretsch (2005).
However, the Entrepreneurial Performance Hypothesis and supporting
empirical evidence cannot be interpreted as attributing the entire impact of
entrepreneurship on growth to be restricted to the growth of entrepreneurial firms
themselves. Such an extreme assumption of no external impacts is implicit in the
analyses of new and small enterprises found in the pathbreaking Birch (1979) study,
as well as the more recent Davis et al. (1996a and 1996b) update. While there is
severe methodological disagreement between the Davis et al. and Birch approaches to
measuring the impact of small firms on economic performance, both implicitly agree
in an absence of external impact. Thus, in a type of statistical apartheid or segregation,
in the Birch and Davis et al. studies, the impact of small and new firms is measured
only within that set of firms.
In contrast, the impact of entrepreneurship on economic growth is not
constrained to be limited to manifest itself solely in those entrepreneurial firms, but
rather has an external impact of far greater significance. The link between
entrepreneurship and economic growth should also exist at the more aggregated level
of economic activity. A location, or Standort, endowed with a higher degree of what
is Audretsch, Keilbach and Lehmann (2006) term as Entrepreneurship Capital, will
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facilitate knowledge spillovers and the commercialization of knowledge, thereby
generating greater economic growth. The Growth Hypothesis states, ‘Given a level of
knowledge investment and severity of the knowledge filter, higher levels of economic
growth should result from greater entrepreneurial activity, since entrepreneurship
serves as a mechanism facilitating the spillover and commercialization of knowledge.’
In introducing the model of the production function, Robert Solow (1956)
argued that economic growth is determined explicitly by the stocks of capital and
labor. Technical change entered the production function exogenously as a shift factor.
More recently Romer (1986), Lucas (1993) and others extended the neoclassical
model of growth by suggesting that not only is knowledge an important factor
generating growth, but because it spills over for use by third-party firms it is actually
the most potent factor.
The Knowledge Spillover Theory of Entrepreneurship explained in the
previous section suggests that this assessment of the role of knowledge overlooks
some of the most fundamental mechanisms driving the process of economic growth.
The spillover process that Romer and the endogenous growth theory assume to be
automatic is not at all automatic. Rather it is a process that is actively driven by
economic agents. According to Audretsch et al. (2006), Entrepreneurship Capital
serves as a mechanism facilitating the spillover of knowledge.
While Romer and Lucas added the factor of knowledge capital to the
traditional factors of physical capital and labor, Audretsch et al. (2006) do not dispute
the importance of the traditional factors, but suggest an additional factor as well – the
degree of entrepreneurship capital specific to a Standort, or location. By
entrepreneurship capital Audretsch et al. (2006) mean the capacity for the Standort,
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that is the geographically relevant spatial units of observation, to generate the startup
of new enterprises.
While the neoclassical tradition identified investment in physical capital as the
driving factor of economic performance (Solow, 1956), the endogenous growth theory
(Romer 1986, 1990; Lucas 1988) put the emphasis on the process of the accumulation
of knowledge, and hence the creation of knowledge capital. The concept of social
capital (Putnam, 1993 and Coleman, 1988a and 1988b) could be considered as a
further extension because it added a social component to those factors shaping
economic growth and prosperity. According to Putnam (2000, p. 19),
‘Whereas physical capital refers to physical objects and human
capital refers to the properties of individuals, social capital refers to
connections among individuals – social networks and the norms of
reciprocity and trustworthiness that arise from them. In that sense social
capital is closely related to what some have called ‘civic virtue.’ The
difference is that ‘social capital’ calls attention to the fact that civic virtue
is most powerful when embedded in a sense network of reciprocal social
relations. A society of many virtues but isolated individuals is not
necessarily rich in social capital.’
Putnam also challenged the standard neoclassical growth model by arguing
that social capital was also important in generating economic growth, ‘By analogy
with notions of physical capital and human capital – tools and training that enhance
individual productivity – social capital refers to features of social organization, such
as networks, norms, and trust, that facilitate coordination and cooperation for mutual
benefits.’
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A large and robust literature has emerged trying to link social capital to
entrepreneurship (Aldrich and Martinez, 2003 and Thorton and Flynn, 2003).
However, while it was clear that Putnam was providing a link between social capital
and economic welfare, this link did not directly involve entrepreneurship. The
components of social capital Putnam emphasized the most included associational
membership and public trust. While these may be essential for social and economic
well being, it was not obvious that they involved entrepreneurship, per se.
Social capital and entrepreneurship capital are distinctive concepts that should
not be confused. According to Putnam (2000, p. 19), ‘Social capital refers to
connections among individuals – social networks and the norms of reciprocity and
trustworthiness that arise from them. In that sense social capital is closely related to
what some have called “civic virtue.” … Social capital calls attention to the fact that
civic virtue is most powerful when embedded in a sense network of reciprocal social
relations…. Social capital refers to features of social organization, such as networks,
norms, and trust, that facilitate coordination and cooperation for mutual benefits.’
Audretsch et al. (2006) argue that what has been called social capital in the
entrepreneurship literature may actually be a more specific sub-component, which we
introduce as entrepreneurship capital. Entrepreneurship has typically been defined as
an action, process, or activity. Entrepreneurship involves the startup and growth of
new enterprises. Entrepreneurship capital involves a milieu of agents and institutions
that is conducive to the creation of new firms. This involves a number of aspects such
as social acceptance of entrepreneurial behavior but of course also individuals who
are willing to deal with the risk of creating new firms 2 and the activity of bankers and
venture capital agents that are willing to share risks and benefits involved. Hence
entrepreneurship capital reflects a number of different legal, institutional and social
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factors and forces. Taken together, these factors and forces constitute the
entrepreneurship capital of an economy, which creates a capacity for entrepreneurial
activity (Hofstede et. al., 2002).
It should be emphasized that entrepreneurship capital should not be confused
with social capital. The major distinction is that, in our view, not all social capital may
be conducive to economic performance, let alone entrepreneurial activity. Some types
of social capital may be more focused on preserving the status quo and not necessarily
directed at creating challenges to the status quo. In contrast, entrepreneurship capital
could be considered to constitute one particular sub-set of social capital. While social
capital may have various impacts on entrepreneurship, depending on the specific
orientation, entrepreneurship capital, by its very definition, will have a positive impact
on entrepreneurial activity.
Audretsch et al. (2006) include a measure of entrepreneurship capital, along
with the traditional factors of production of labor, physical capital and knowledge
capital, in a production function model to estimate economic growth. Their evidence
suggests that entrepreneurship capital exerts indeed a positive impact on economic
growth. This finding holds for different measured of entrepreneurship capital, ranging
from the more general to the more risk oriented.
While the findings by Audretsch et al. (2006) certainly do not contradict the
conclusions of earlier studies linking growth to factors such as labor, capital, and
knowledge, their evidence points to an additional factor, entrepreneurship capital, that
also plays an important role in generating economic growth.
The results from including measures of entrepreneurship capital in the context
of estimating economic growth in a production function model are consistent with
other studies also finding a positive relationship between various measures of
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entrepreneurship and economic growth. For example, Acs et al. (2004) find a positive
relationship between entrepreneurship and growth at the country level. Wennekers
and Thurik (1999) provided empirical evidence from a 1984-1994 cross-sectional
study of the 23 countries that are part of the Organization for Economic Co-operation
and Development (OECD), that increased entrepreneurship, as measured by business
ownership rates, was associated with higher rates of employment growth at the
country level. Similarly, Audretsch et al. (2002) and Carree and Thurik (1999) find
that OECD countries exhibiting higher increases in entrepreneurship also have
experienced greater rates of growth and lower levels of unemployment.
In a study for the OECD, Audretsch and Thurik (2002) undertook two separate
empirical analyses to identify the impact of changes of entrepreneurship on growth.
Each one uses a different measure of entrepreneurship, sample of countries and
specification. This provides some sense of robustness across different measures of
entrepreneurship, data sets, time periods and specifications. The first analysis uses a
data base measures entrepreneurship in terms of the relative share of economic
activity accounted for by small firms. It links changes in entrepreneurship to growth
rates for a panel of 18 OECD countries spanning five years to test the hypothesis that
higher rates of entrepreneurship lead to greater subsequent growth rates. The second
analysis uses a measure of self-employment as an index of entrepreneurship and links
changes in entrepreneurship to unemployment at the country level between 1974 and
1998. The different samples including OECD countries over different time periods
reach consistent results – increases in entrepreneurial activity tends to result in higher
subsequent growth rates and a reduction of unemployment
The Global Entrepreneurship Monitor (GEM) Study (Reynolds et al., 2000)
also established an empirical link between the degree of entrepreneurial activity and
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economic growth, as measured by employment, at the country level. Thus, there are
not only theoretical arguments but also empirical evidence suggesting that the growth
of countries is positively associated with an entrepreneurial advantage.
Figure 1 shows that those countries exhibiting a greater increase in
entrepreneurship rates between 1974 and 1986 also tended to exhibit greater decreases
in unemployment rates between 1986 and 1998. This would suggest a negative
relationship between entrepreneurial activity and subsequent unemployment.
Unemployment is used here because of its importance as a policy goal. A similar
relationship between entrepreneurship and growth rates for a broader spectrum of
countries, including both OECD and non-OECD countries, is shown by the Global
Entrepreneurship Monitor (GEM) Study (Reynolds et al., 2000).
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Figure 1: Changes in entrepreneurship and unemployment rates in OECD
countries
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Several studies have attempted to link entrepreneurship to regional growth.
The unit of observation for these studies is at the spatial level, either a city, region, or
state. The most common and most exclusive measure of performance is growth,
typically measured in terms of employment growth. These studies have tried to link
various measures of entrepreneurial activity, most typically startup rates, to economic
growth. Other measures sometimes used include the relative share of SMEs, and selfemployment rates.
For example, Holtz-Eakin and Kao (2003) examine the impact of
entrepreneurship on growth. Their spatial unit of observation is for states. Their
measure of growth is productivity change over time. A vector autoregression analysis
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shows that variations in the birth rate and the death rate for firms are related to
positive changes in productivity. They conclude that entrepreneurship has a positive
impact on productivity growth, at least for the case of the United States.
Audretsch and Fritsch (1996) analyzed a database identifying new business
startups and exits from the social insurance statistics in Germany to examine whether
a greater degree of turbulence leads to greater economic growth, as suggested by
Schumpeter in his 1911 treatise. These social insurance statistics are collected for
individuals. Each record in the database identifies the establishment at which an
individual is employed. The startup of a new firm is recorded when a new
establishment identification appears in the database, which generally indicates the
birth of a new enterprise. While there is some evidence for the United States linking a
greater degree of turbulence at the regional level to higher rates of growth for regions
(Reynolds, 1999), Audretsch and Fritsch (1996) find that the opposite was true for
Germany during the 1980s. In both the manufacturing and the service sectors, a high
rate of turbulence in a region tends to lead to a lower and not a higher rate of growth.
They attribute this negative relationship to the fact that the underlying components –
the startup and death rates – are both negatively related to subsequent economic
growth. Those areas with higher startup rates tend to experience lower growth rates in
subsequent years. Most strikingly, the same is also true for the death rates. The
German regions experiencing higher death rates also tend to experience lower growth
rates in subsequent years. Similar evidence for Germany is found by Fritsch (1997).
Audretsch and Fritsch (1996) conjectured that one possible explanation for the
disparity in results between the United States and Germany may lie in the role that
innovative activity, and therefore the ability of new firms to ultimately displace the
incumbent enterprises, plays in new-firm startups. It may be that innovative activity
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did not play the same role for the German Mittelstand as it does for SMEs in the
United States. To the degree that this was true, it may be hold that regional growth
emanates from SMEs only when they serve as agents of change through innovative
activity.
The empirical evidence suggested that the German model for growth provided
a sharp contrast to that for the United States. While Reynolds (1999) had found that
the degree of entrepreneurship was positively related to growth in the United States, a
series of studies by Audretsch and Fritsch (1996) and Fritsch (1997) could not identify
such a relationship for Germany. However, the results by Audretsch and Fritsch were
based on data from the 1980s.
Divergent findings from the 1980s about the relationship between the degree
of entrepreneurial activity and economic growth in the United States and Germany
posed something of a puzzle. On the one hand, these different results suggested that
the relationship between entrepreneurship and growth was fraught with ambiguities.
No confirmation could be found for a general pattern across developed countries. On
the other hand, it provided evidence for the existence of distinct and different national
systems. The empirical evidence clearly suggested that there was more than one way
to achieve growth, at least across different countries. Convergence in growth rates
seemed to be attainable by maintaining differences in underlying institutions and
structures.
However, in a more recent study, Audretsch and Fritsch (2002) find that
different results emerge for the 1990s. Those regions with a higher startup rate exhibit
higher growth rates. This would suggest that, in fact, Germany is changing over time,
where the engine of growth is shifting towards entrepreneurship as a source of
growth. The results of their 2002 paper suggest an interpretation that differs from their
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earlier findings. Based on the compelling empirical evidence that the source of growth
in Germany has shifted away from the established incumbent firms during the 1980s
to entrepreneurial firms in the 1990s, it would appear that a process of convergence is
taking place between Germany and the United States, where entrepreneurship
provides the engine of growth in both countries. Despite remaining institutional
differences, the relationship between entrepreneurship and growth is apparently
converging in both countries.
The positive relationship between entrepreneurship and growth at the regional
level is not limited to Germany in the 1990. For example, Foelster (2000) examines
not just the employment impact within new and small firms but on the overall link
between increases in self-employment and total employment in Sweden between 1976
and 1995. By using a Layard-Nickell framework, he provides a link between micro
behavior and macroeconomic performance, and shows that increases in selfemployment shares have had a positive impact on regional employment rates in
Sweden.
Callejon and Segarra (1999) use a data set of Spanish manufacturing industries
between 1980-1992 to link new-firm birth rates and death rates, which taken together
constitute a measure of turbulence, to total factor productivity growth in industries
and regions. They adopt a model based on a vintage capital framework in which new
entrants embody the edge technologies available and exiting businesses represent
marginal obsolete plants. Using a Hall type of production function, which controls for
imperfect competition and the extent of scale economies, they find that both new-firm
startup rates and exit rates contribute positively to the growth of total factor
productivity in regions as well as industries.
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Conclusions

The prevalent and traditional theories of entrepreneurship have typically held
the context constant and then examined how characteristics specific to the individual
impact the cognitive process inherent in the model of entrepreneurial choice. This
often leads to the view that is remarkably analogous to that concerning technical
change in the Solow model – given a distribution of personality characteristics,
proclivities, preferences and tastes, entrepreneurship is exogenous. One of the great
conventional wisdoms in entrepreneurship is ‘Entrepreneurs are born not made.’
Either you have it or you don’t. This leaves virtually no room for policy or for altering
what nature has created.
This paper has presented an alternative view. The Knowledge Spillover
Theory of Entrepreneurship holds the individual attributes constant and rather focuses
on variations in the context. In particular, we consider how the knowledge context
will impact the cognitive process underlying the entrepreneurial choice model. The
result is a theory of endogenous entrepreneurship, where (knowledge) workers
respond to opportunities generated by new knowledge by starting a new firm. In this
view entrepreneurship is a rationale choice made by economic agents to appropriate
the expected value of their endowment of knowledge. Thus, the creation of a new firm
is the endogenous response to investments in knowledge that have not been entirely or
exhaustively appropriated by the incumbent firm.
In the endogenous theory of entrepreneurship, the spillover of knowledge and
the creation of a new, knowledge-based firm are virtually synonymous. Of course,
there are many other important mechanisms facilitating the spill over of knowledge
that have nothing to do with entrepreneurship, such as the mobility of scientists and
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workers, and informal networks, linkages and interactions. Similarly, there are
certainly new firms started that have nothing to do with the spillover of knowledge.
Still, the spillover theory of entrepreneurship suggests that there will be additional
entrepreneurial activity as a rationale and cognitive response to the creation of new
knowledge. Those contexts with greater investment in knowledge should also
experience a higher degree of entrepreneurship, ceteris paribus. Perhaps it is true that
entrepreneurs are made. But more of them will discover what they are made of in a
high-knowledge context than in an impoverished knowledge context. Thus, we are
inclined to restate the conventional wisdom and instead propose that entrepreneurs are
not necessarily made, bur are rather a response – and in particular a response to high
knowledge contexts that are especially fertile in spawning entrepreneurial
opportunities.
By endogenously facilitating the spill over of knowledge created in a different
organization and perhaps for a different application, entrepreneurship may provide
what could be considered to be the missing link to economic growth. Confronted with
a formidable knowledge filter, public policy instruments emerging from the new
growth theory, such as investments in human capital, R&D, and university research
may not adequately result in satisfactory economic growth. One interpretation of the
European Paradox, where such investments in new knowledge have certainly been
vigorous and sustained, is that the presence of such an imposing knowledge filter
chokes off the commercialization of those new investments, resulting in diminished
innovative activity and ultimately stagnant growth.
By serving as a conduit for knowledge spillovers, entrepreneurship is the
missing link between investments in new knowledge and economic growth. Thus, the
spillover theory of knowledge entrepreneurship provides not just an explanation of
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why entrepreneurship has become more prevalent as the factor of knowledge has
emerged as a crucial source for comparative advantage, but also why entrepreneurship
plays a vital role in fostering industrial restructuring and generating economic growth.
Entrepreneurship is an important mechanism permeating the knowledge filter to
facilitate the spill over of knowledge, create new industries and move out of old ones,
and ultimately generate economic growth.
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1

Solow, of course, did acknowledge that technical change contributed to economic

growth, but in terms of his formal model, it was considered to be an unexplained
residual, which ‘falls like manna from heaven.’ As Nelson (1981, p. 1030) points out,
‘Robert Solow’s 1956 theoretical article was largely addressed to the pessimism about
full employment growth built into the Harrod-Domar model…. In that model he
admitted the possibility of technological advance.’ Solow’s pathbreaking research
inspired a subsequent generation of economists to rely upon the model of the
production function as a basis for explaining the determinants of economic growth.
This approach generally consisted of relating various measures representing these two
fundamental factors of production, physical capital and unskilled labor, in trying to
explain variations in growth rates. It must be emphasized that the unexplained
residual, which typically accounted for a large share of the (unexplained) variance in
growth rates, was attributed to technological change.
2

As Gartner and Carter (2003) state, ‘Entrepreneurial behavior involves the activities

of individuals who are associated with creating new organizations rather than the
activities of individuals who are involved with maintaining or changing the operations
of on-going established organizations.’

