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Abstract In the past decade, a new and promising

literature has been established linking endogenous

growth theory to knowledge spillovers and entrepre-

neurship theory: the knowledge spillover theory of

entrepreneurship (KSTE). This study conducts a bib-

liometric analysis of scholarly research on this fruitful

and promising strand of the literature. It highlights the

increasing importance and acceptance of KSTE in the

scientific community worldwide, its emergence across

different fields in economics, management and policy

and also the issues and questions raised. Based on all 
articles on KSTE published in refereed journals in the 
past 15 years (1999–2013), we identify the key aca-

demic journals, the main issues and subjects addressed 
and the backward and forward citations. We also 
identify the authors and their connections in terms of 
coauthorships to reconstruct the scientific community 
debating on KSTE. We are confident that our work will 
benefit scholars intending to leverage KSTE in their 
research in that it summarizes the main academic 
conversations within this theoretical perspective and set 
the boundaries of the network of scholars developing it.
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1 Introduction

In the last two decades, a new and promising research 
field has been initiated linking endogenous growth 
theory to knowledge spillovers and entrepreneurship 
theory: the knowledge spillover theory of entrepre-

neurship (hereafter: KSTE, Acs et al. 2013; Hayter 
2013). With his famous book ‘‘Innovation and Indus-

try Evolution’’ in 1995, Audretsch started a fruitful and 
promising discussion about the importance of small 
and entrepreneurial firms in creating innovations and 
fostering growth and wealth. Nowadays, this discus-

sion has been established as an independent field of
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questions addressed by the KSTE. Second, there has to 
be sufficient commitment and support to pursue the 
research agenda posed by those questions. Finally, in 
our understanding, if the theory takes the form of 
general laws, they must be testable by empirical 
studies and show the logical links between specific 
phenomena and these (economic) laws.

The evolution research on KSTE seems to suggest 
that these three conditions have been met. Research on 
KSTE experiences indeed both a focusing and a 
deepening of the research agenda addresses a well-

defined set of questions and has a great focus on the 
dynamics of growth and wealth of regions and 
societies. The distinctive questions of the field became 
‘‘What is the role of knowledge spillovers on entre-

preneurship?’’ ‘‘Where do these knowledge spillovers 
come from?’’ and ‘‘What is the impact of knowledge-

based entrepreneurship on society?’’ The KSTE 
provides answers to these questions by adopting a 
broad perspective of the channels through which 
knowledge spillovers occur and increase economic 
growth and thus societal wealth. Nevertheless, due to 
its novelty, KSTE lacks a uniform and formalized 
definition, while its boundaries are still blurring. This 
calls for a systematization of the theory, which takes 
stock of the knowledge developed so far, as Qian and 
Acs (2013, p. 189) state: ‘‘there are ambiguities and 
missing points in the current form of the KSTE.’’

In this paper, we heed this call by providing a 
rigorous bibliometric analysis, which shows how the 
KSTE has been emerged in the last two decades and 
how this research is dispersed in the scientific 
community. Specifically, we map the community of 
scholars debating on the KSTE, disentangle the main 
themes addressed by this community and identify the 
journals mainly hosting the KSTE debate. Through the 
analysis of backward and forward citations (see 
Raasch et al. 2013 for a similar approach), we 
determine the main conceptual pillars on which the 
KSTE is grounded and the impact of KSTE on other 
research areas.

The paper adds to previous work on the new and 
promising field of KSTE by highlighting that the 
aforementioned three conditions for KSTE to be 
considered a bona fide field have been met.1

1 See also Carlsson et al. (2013) for a survey highlighting and

summarizing the evolving domain of entrepreneurship research

in the past decades.

academic research, namely the KSTE, involving 
scholars from different fields and countries. Audretsch 
argued that economic growth and technological pro-

gresses are by far not only based on the efforts of large 
and incumbent firms, as proposed by policy makers 
and the academic mainstream at that time, but are also 
due to SMEs and entrepreneurial ventures. This 
provoking hypothesis has been tested empirically in 
several studies, in particular by Acs and Audretsch 
(1987, 1988). Moving from these premises, Acs and 
Audretsch tried to explain the underlying logic of why 
and how entrepreneurial ventures, in particular in the 
knowledge-based sectors, increased so rapidly and at 
least totally changed the industrial structure and 
dynamics. They argue that the creation of a new 
venture is a response to opportunities stemming from 
knowledge generated and not commercially exploited 
by incumbents firms or academic research institutions 
(Acs et al. 2013). While incumbent firms are often 
unable or unwilling to recognize the potential value of 
these opportunities (e.g., they are unwilling to imple-

ment new products or processes that are not consistent 
with their core competencies and technological tra-

jectories), this knowledge spills over from its source 
and is leveraged by prospective entrepreneurs to 
create a new venture. These thoughts, i.e., the view of 
entrepreneurship as the channel to commercialize 
knowledge spillovers outside the source of knowledge 
creation, complement a long lasting scholarly tradition 
having recognized the role of knowledge as the 
primary source of technological and commercial 
opportunities and ultimately of economic growth (e.g., 
Arrow 1962a, b; Romer 1990; Aghion and Howitt 
1992 among others).

In a recent contribution, Acs et al. (2013) position 
the KSTE against the background of received knowl-

edge by stressing in what it differs from other theories 
and research streams in the field of entrepreneurship, 
in particular from endogenous growth theories (Lucas 
1988; Romer 1990) as well as from the traditional 
theoretical approach on entrepreneurship that has been 
focused on the role of opportunities (Shane 2000, 
Shane and Venkataraman 2000). They claim that 
‘‘what distinguishes (KSTE) from other theories of 
entrepreneurship is that the source of the entrepre-

neurial opportunities involves knowledge spillovers.’’

However, to create a bona fide field of the KSTE, 
some conditions had to be met at least. First, there has 
to be a genuine and broad interest in the fundamental



Moreover, moving from the specific case of KSTE, the 
paper shows how academic research analyses its focal 
scientific objectives and phenomena—i.e., knowledge 
and knowledge spillover mechanisms, entrepre-

neurs—and the logical links between these phenom-

ena. We are confident that our work will help scholars 
intending to leverage KSTE in their studies and who 
face the challenge of navigating novel contributions 
developed by different authors from different fields 
and institutions.

The paper is organized as follows. In the next 
section, we describe the methodology used to identify 
the basic articles on KSTE included in our literature 
review. Furthermore, we report the results of our 
bibliometric analysis in terms of journals where the 
articles have been published and the results from the 
backward and forward citation analysis. The main 
topics within the KSTE debate are then summarized in 
Sect. 3, in which further research directions are also 
expressed. Finally, Sect. 4 concludes.

2 Bibliometric analysis of the KSTE literature

2.1 Selection of the articles

KSTE brings together contemporary theories and 
thoughts of entrepreneurship with prevailing theories 
of economic growth. As argued by Acs et al. (2013), it 
advances the microeconomic foundation of the endog-

enous growth theory by providing a new framework 
explaining the unobserved heterogeneity of growth 
rates between regions and nations. While keeping 
constant the intrinsic motivation among entrepreneurs, 
KSTE is concerned with the contextual variables that 
shape entrepreneurship. Such contextual variables are 
in particular incumbent firms and research organiza-

tions (i.e., knowledge incubators), where knowledge is 
created and not fully commercialized for purposes of 
economic gains, and variables shaping that knowledge 
spill over to other economic agents—namely entre-

preneurs. Such knowledge incubators develop new 
knowledge with potential in the commercial markets 
but have, for various reasons, opted not to commer-

cialize and exploit that knowledge. This knowledge 
may spill over to other willing economic agents. The 
concept of knowledge incubator is unique specifically 
because of the decision not to enter the market with its 
new endogenously developed knowledge.

A collection of the relevant articles should encom-

pass academic research dedicated to the analysis of 
contextual variables, the logic or economic rules and 
the impact for society. Thus, as an initial access to the 
literature on KSTE, we included the contributions that 
are measured by citations the most influential works 
on KSTE2: Audretsch (1995), Audretsch and Leh-

mann (2005) and Acs et al. (2009a). While the book 
by Audretsch (1995) initiated the theory and coined 
the term ‘‘Knowledge Spillover Theory of 
Entrepreneur-ship,’’ the study by Audretsch and 
Lehmann (2005) makes a step in advancing KSTE by 
proposing the idea that new firm creation is a local 
endogenous response to knowledge opportunities 
available at the local level and not exploited by 
incumbent firms. Expanding the mainstream literature 
on knowledge spillovers sug-gests that they are 
geographically bounded in prox-imity to the 
knowledge source (Jaffe 1989; Audretsch and 
Feldman 1996 among others), a string of subsequent 
contributions highlighted the spatial dimension of 
knowledge spillovers, showing that they decay with 
distance (see e.g., Audretsch and Keilbach 2007a; 
Audretsch et al. 2004; Lee et al. 2013). The broadest 
framework and the biggest step in providing the 
logical ratio of the KSTE is Acs et al. (2009a), which 
formalizes the link between the overall stock of 
knowledge in the economy, the R&D exploitation by 
incumbents and the entrepreneurial activity.

Then, we implemented a structured searching 
process for published or in press articles written in 
English until the end of 2013 by running three queries 
on the online database Scopus.3 After running queries

2

They totaled 824 citations.
3

http://www.scopus.com. We entered the terms ‘‘Knowledge 
Spillover Theory of Entrepreneurship’’ (query 1) and ‘‘Knowl-

edge Spillover Entrepreneurship‘‘ (query 2) in the ‘‘Search for’’ 
box of Scopus. To avoid being too narrow in our search for 
target articles, we added one more query (query 3) to include 
contributions that used synonyms of the term entrepreneurship. 
These synonyms were generated basing on the keywords of the 
articles resulting from query 1 and query 2. Accordingly, query 
3 is: ‘‘knowledge spillovers’’ AND (‘‘new ventures’’ OR ‘‘new 
business’’ OR ‘‘startup’’ OR ‘‘startups’’ OR ‘‘start up’’ OR 
‘‘start-up’’ OR ‘‘start-ups’’ OR ‘‘new firm creation’’ OR ‘‘new 
firm formation’’). To circumvent overlapping in the results of 
the three queries, we included in query 2 and 3 exclusion con-

ditions for the results of the previous queries. Consequently, the 
articles resulting from query 2 were in addition to articles 
resulting from query 1 and articles resulting from query 3 were 
in addition to articles resulting from query 1 and 2.

http://www.scopus.com


1, 2 and 3, we obtained 170, 77 and 19 articles, 
respectively, totaling 266 articles. We then dropped all 
the papers whose abstracts and introduction did not 
clearly refer to KSTE or to closely related topics (e.g., 
entrepreneurship, knowledge spillovers, commercial-

ization of research from universities and so on), 
leading to 52 articles (see table A1 in appendix). The 
bibliometric analyses, including the analysis of the 
backward and forward citations as well as the coauthor 
analysis, are run using the software bibexcel4 (Persson 
et al. 2009).

2.2 The emergence of the KSTE

The 52 articles span the period 1999–20135 (see Fig. 
1). After the first article published by Audretsch and 
Stephan (1999), there has been a growing attention to 
KSTE, in particular since 2005. Articles on KSTE 
have appeared in different academic journals (see 
Table 1), ranging from entrepreneurship journals to 
general management and economic journals.6 Specif-

ically, nearly half of the articles (24 out of 52, 46.1 %) 
are published in entrepreneurship journals (i.e., Small Business Economics, Entrepreneurship and Regional

Development, Entrepreneurship Theory and Practice,

Journal of Business Venturing and International

Journal of Entrepreneurship and Small Business)

and half of them in generalist journals in management

and economics (e.g., Research Policy), witnessing the

interdisciplinary nature and the wide scope of the

KSTE debate. Small Business Economics is still the

main outlet of the KSTE debate (32.7 % of the

Note. Two articles that were classified as article in press during the searching 
process have been published in 2014.
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during the searching process

have been published in 2014

Table 1 KSTE articles per academic journal

Journal Number of the

articles

Percentage

(%)

Small Business Economics 17 33

Research Policy 6 12

10 journals with 2 articles

eacha
20 38

9 journals with 1 article

eachb
9 17

Total 52 100

a Industrial and Corporate Change, Journal of Business

Venturing, Annals of Regional Studies, Growth and Change,

Papers in Regional Science, Entrepreneurship Theory and

Practice, Industry and Innovation, Journal of Evolutionary

Economics, Journal of Technology Transfer, Entrepreneurship

and Regional Development
b Journal of Management Studies, Oxford Review of

Economic Policy, International Journal of Entrepreneurship

and Small Business, Academy of Management Journal, Journal

of Small Business Management, Journal of Business Research,

Journal of Economic Geography, Economic Inquiry, Applied

Economic Letters

4
http://www8.umu.se/inforsk/Bibexcel/.

5 Two articles that were classified as article in press during the

searching process have been published in 2014.
6 Important contributions like Audretsch and Feldman (1996)

or Acs and Audretsch (1987, 1988) are excluded, since their 
main focus is on economics of innovation in general and less on 
entrepreneurship and knowledge spillovers.

http://www8.umu.se/inforsk/Bibexcel/


internal and external references.7 This allows us to 
identify the most frequently cited references that are 
then examined to determine the main concepts and 
ideas invoked by scholars working on KSTE. The 52 
articles included in our review count 1,914 non-

duplicated references (out of 3,032 references, here-

after: unique references): 27 are internal references 
(cited in total 136 times) and 1,887 are external ones 
(cited in total 2,895 times). In total, less than 2 % of all 
references are internal suggesting that KSTE is by far 
not a self-referential theory. In other words, KSTE 
borrows concepts and ideas from outside its own 
boundaries (e.g., from endogenous growth theory, 
entrepreneurship and regional economics) and builds 
on them.

As regards internal unique references, a small set of 
articles (5 out of 27, 18.5 %) received more than 7 
citations from the KSTE articles (see Table 2). This

Fig. 2 Coauthorship analysis

articles), followed by Research Policy (11.5 % of the 
articles).

The 52 articles have been authored by 84 different 
scholars pointing out that the KSTE community roots 
on large bases. The scientific community on KSTE is 
also rapidly growing: from 2010 to 2013 more than 60 
new researchers authored papers on KSTE-related 
subjects. The field is dominated by the initial founders 
of KSTE, Acs (13 articles) and Audretsch (16 articles). 
They not only introduced the KSTE, they also 
influenced the scientific community, as seen in the 
coauthor analysis (see Fig. 2).

Acs and Audretsch emerge as the central nodes of 
the community of scholars interested in KSTE. While 
approximately 30 % of scholars who have published at 
least one paper on the KSTE have coauthored at least 
once with Acs and Audretsch, the number of networks 
of coauthors other than Acs and Audretsch increases 
pointing out the relevance, openness and emergence of 
KSTE in the scientific community over time and 
space. Starting in the US (25 authors), KSTE is a main 
topic in Europe (46 authors) and from other world 
areas (13 authors).

We perform an analysis of the backward citations of 
the articles included in this review to organize both

7 As backward citations (hereafter: references), we intend the

citations that the 52 articles made to other scholarly contribu-

tions (articles or books). In conducting our analysis, we

distinguish between internal references and external references.

A reference is internal (external) if one of the articles cites

another article included (excluded) in this literature review.



small set of contributions is cited in total 89 times and 
accounts for the 65 % of the total internal references 
(89 out of 136). The two most-cited contributions are 
the ones of Acs et al. (2009a) and Audretsch and 
Lehmann (2005), counting both 27 citations from 
KSTE papers. The former work provides a rigorous 
foundation of theory, in that it models the decision of 
an individual to become an entrepreneur or not in 
response to knowledge spillovers and to the presence 
of the knowledge filter. As aforementioned, the latter 
paper is one of the initiators of a well-defined stream 
within KSTE that examines empirically the link 
between knowledge spillovers and new firm creation at 
the local level.

2.3 Components of KSTE

To identify the basic concepts and components of the 
KSTE, we devote our attention to external references 
by focusing on the most-cited articles8 (see Table 3) to 
identify their relevant themes (based on reading and 
article keywords using the specific tool of Scopus 
database).

It emerges that KSTE strongly grounds on the 
literature highlighting knowledge as a crucial input

and resource for firms’ economic activities: in partic-

ular Jaffe (1989) and the academic knowledge spill-

overs, Arrow (1962a, b) and the specificity of 
knowledge, and Griliches (1979) through the knowl-

edge production function. The seminal works of these 
three authors influenced numerous subsequent studies in 
the literature on economics of innovation (e.g., 
Audretsch and Feldman 1996; Anselin et al. 1997; 
Agarwal et al. 2007) as well as in regional studies (Acs 
et al. 2002). The other main pillar of KSTE is the 
literature assessing that entrepreneurship is a funda-

mental ingredient of economic growth (Audretsch and 
Thurik 2001; Feldman 2001; Acs and Armington 2006) 
as well as studies addressing the so-called knowledge 
paradox. Specifically, countries perform-ing 
considerable investments in research and in producing 
new knowledge sometimes experience low rates of 
economic growth due to low entrepre-neurial activities 
(Audretsch et al. 2006; Audretsch and Keilbach 2004).

Research in growth theory, namely the seminal 
work of Solow (1956), Lucas (1988), Romer (1990), 
Krugman (1991), Aghion and Howitt (1992) or 
Michelacci (2003), is intensively cited in the KSTE 
literature. Also, works on entrepreneurial opportuni-

ties and knowledge exploitation, in particular Kirzner 
(1973, 1997), Shane and Venkataraman (2000) and 
Shane (2001), are cited heavily.

Finally, the literature on agglomeration economies is 
another important pillar of KSTE. This literature 
recognizes that the local context matters for new firm 
creation and growth, in particular since regions differ in 
their endowment of human and financial capital, the 
environment fostering entrepreneurial activities, 
unemployment rates or demographic characteristics. 
Among the most important contributions as measured 
by the intensity of citations are Knight (1921), Evans 
and Leighton (1990), Reynolds (1994), Reynolds et al.

(1994, 1995), Armington and Acs (2002), Audretsch 
and Stephan (1996), Zucker et al. (1998) and Storey 
(1991). Seminal economic concepts in the literature on 
agglomeration economies are those of externalities of 
the type marshallian (Marshall 1920; Feldman and 
Audretsch 1999; Audretsch and Fritsch 1994) or 
jacobbian (Jacobs 1969; Lee et al. 2004). While the first 
externalities are due to economies of scale and scope 
and learning-by-doing, the latter are due to 
complementariness. In the first case, clusters should be 
rather homogenously and large, like biogenetic

Table 2 Backward citations, most-cited internal references

Authors (year) Title of the article Number of

citations

from KSTE

articles

Acs et al.

(2009a)

The knowledge

spillover theory of

entrepreneurship

27

Audretsch and

Lehmann

(2005)

Does the knowledge

spillover theory of

entrepreneurship hold

for regions?

27

Audretsch and

Keilbach

(2007a)

The theory of

knowledge spillover

entrepreneurship

15

Braunerhjelm

et al. (2010)

The missing link:

knowledge diffusion

and entrepreneurship

in endogenous growth

13

Audretsch et al.

(2005)

University spillovers

and new firm location

7

8 The complete list of external references is available from the

authors upon request.



Table 3 Backward citations, most-cited external references

Authors (year) Title of the article Number of citations

from KSTE articles

R&D spillovers and the geography of innovation and

production

26

Innovation and industry evolution 21

Real effects of academic research 20

Entrepreneurship and economic growth 18

Economic welfare and the allocation of resources for invention 17

The economy of cities 16

Cross-national comparisons of the variation in new firm

formation rates

16

Endogenous technological change 14

Local geographic spillovers between university research and

high technology innovations

15

The determinants of regional variation in new firm formation 14

On the mechanics of economic development 13

Company-scientist locational links: the case of biotechnology 12

The promise of entrepreneurship as a field of research 11

Creativity and entrepreneurship: a regional analysis of new

firm formation

10

Low returns in R&D due to the lack of entrepreneurial skills 10

Principles of economics 9

Issues in assessing the contribution of research and

development to productivity growth

9

Innovation in cities: science-based diversity, specialization and

localized competition

9

Entrepreneurship capital and economic performance 9

The geography of firm births in Germany 9

The process of creative construction: knowledge spillovers,

entrepreneurship and economic growth

9

Risk, uncertainty and profit 8

A model of growth through creative destruction 8

Intellectual human capital and the birth of U.S. biotechnology

enterprises

8

Patents and innovation counts as measures of regional

production of new knowledge

8

The birth of new firms—does unemployment matter? A review

of the evidence

8

Explaining regional variation in business births and deaths:

U.S. 1976–88

8

A contribution to the theory of economic growth 7

Entrepreneurial discovery and the competitive market process:

An Austrian approach

7

Technological opportunities and new firm creation 7

What’s new about the new economy? Sources of growth in the

managed and entrepreneurial economies

7

The entrepreneurial event revisited: Firm formation in a

regional context

7

Audretsch and Feldman (1996)

Audretsch (1995)

Jaffe (1989)

Audretsch et al. (2006)

Arrow (1962a, b)

Jacobs (1969)

Reynolds et al. (1994)

Romer (1990)

Anselin et al. (1997)

Armington and Acs (2002) 
Lucas (1988)

Audretsch and Stephan (1996) 
Shane and Venkataraman (2000) 
Lee et al. (2004)

Michelacci (2003)

Marshall (1920)

Griliches (1979)

Feldman and Audretsch (1999)

Audretsch and Keilbach (2004) 
Audretsch and Fritsch (1994) 
Agarwal et al. (2007)

Knight (1921)

Aghion and Howitt (1992) 
Zucker et al. (1998)

Acs et al. (2002)

Storey (1991)

Reynolds et al. (1995)

Solow (1956)

Kirzner (1997)

Shane (2001)

Audretsch and Thurik (2001)

Feldman (2001)

Krugman (1991) Increasing returns and economic geography 6



number of papers citing the 10 most-cited articles are

from a subset of academic journals related to these

questions, like Small Business Economics, Research

Policy, Journal of Technology Transfer, Annals of

Regional Sciences or Entrepreneurship and Regional

Development.

Table 4 Forward citations: 10 most-cited KSTE articles

Authors (year) Title of the article Number

of

citations

Acs et al.

(2009a)

The knowledge spillover

theory of entrepreneurship

120

Audretsch and

Lehmann

(2005)

Does the knowledge spillover

theory of entrepreneurship

hold for regions?

118

Audretsch et al.

(2005)

University spillovers and new

firm location

82

Audretsch and

Keilbach

(2007a)

The theory of knowledge

spillover entrepreneurship

58

Braunerhjelm

et al. (2010)

The missing link: knowledge

diffusion and

entrepreneurship in

endogenous growth

42

Audretsch and

Stephan

(1999)

Knowledge spillovers in

biotechnology: sources and

incentives

39

Audretsch

(2007)

Entrepreneurship capital and

economic growth

35

Audretsch and

Keilbach

(2008)

Resolving the knowledge

paradox: knowledge-spillover

entrepreneurship and

economic growth

30

Carlsson et al.

(2009)

Knowledge creation,

entrepreneurship, and

economic growth: a historical

review

26

Audretsch et al.

(2004)

University spillovers: does the

kind of science matter?

26

Table 3 continued

Authors (year) Title of the article Number of citations

from KSTE articles

Competition and entrepreneurship 6

Small business formation by unemployed and employed

workers

6

Entrepreneurship, geography and American economic growth 6

Kirzner (1973)

Evans and Leighton (1990)

Acs and Armington (2006) 
Reynolds (1994) Autonomous firm dynamics and economic growth in the

United States 1986–1990

6

clusters, and knowledge spillover effects occur within 
the same industry. In the second case, clusters should 
be rather heterogeneous and knowledge spillovers 
occur across different industries, like in 
biotechnology.

2.4 Dissemination and extension of KSTE

Does the KSTE suffer a single existence or does the 
knowledge generated by this research spills over the 
scientific community and fertilizes other research 
fields and streams? An answer to this question is 
provided by an analysis of forward citations. For the 
sake of simplicity, we focused on the 10 most-cited 
articles within those included in our literature review 
(see Table 4).

The analysis of forward citations witnesses the 
vitality of the KSTE debate and the great scholarly 
interest around it. The 10 most-cited articles in total 
received 576 citations (with 465 external citations), 
accounting for slightly less than 80 % of the total 
number of forward citations received from the 52 
articles included in our review (744). Within the 10 
most-cited articles, Acs et al. (2009a) is the article that 
received the highest number of forward citations, 
followed by Audretsch and Lehmann (2005) and 
Audretsch et al. (2005). These three articles account 
for more than 40 % of the total number of citations 
(320 out of 744).

Evidence of the expansion of KSTE into other 
fields of research is offered by the spread of citations 
across different journals. Papers citing the 10 most-

cited KSTE articles spread across a large number of 
academic journals (see Table 5).

However, KSTE is also narrow field of interest, 
deepening questions related to entrepreneurship, 
knowledge spillovers and growth. A considerable



3 Key questions and topics in the KSTE literature

As proposed in the introduction, a bona fide field of the

KSTE should be both narrow and deep to address the

fundamental questions of how and why knowledge

spills over by entrepreneurship and generates growth

and progress for society. As a second condition, there

has to be sufficient commitment and support in the

academia and in politics to pursue the research agenda

posed by those questions. In this section, we will

highlight the main research questions and topics in

KSTE to illustrate the narrowness and deepness of

KSTE as a theoretical approach. The key questions

and topics include the creation of knowledge-based

entrepreneurial ventures, the sources and nature of

knowledge spillovers and finally the impact of entre-

preneurship generated by knowledge spillovers on

growth.

3.1 New venture creation and the knowledge filter

The main questions addressed in KSTE are why and 
how new ventures are created as a response to 
knowledge spillovers and why does knowledge spill 
over from incumbent firms and research organiza-

tions—i.e., why does the knowledge filter hampers the 
exploitation of these spillovers by incumbent firms 
(see Acs et al. 2013 for an overview and discussion).

The key answer is that it is the very nature of 
knowledge, which is non-excludable and not rival in 
consumption, and thus not fully appropriable, which 
creates entrepreneurial opportunities. This idea was 
early championed by Audretsch and Stephan (1999) 
analyzing the emergence of new firms in the biotech 
sector as the endogenous response of biotech scien-

tists. The authors argue that the creation of a new 
venture is one way to commercialize their knowledge 
and to appropriate the returns of the knowledge that 
spills over from universities and R&D laboratories of 
incumbent firms. New venture creation as a vehicle 
and channel for scientists and inventors to translate 
knowledge spillovers into economic knowledge and 
growth is since then a major topic in both theoretical 
and empirical studies in KSTE (Audretsch and Keil-

bach 2007a; O’Gorman et al. 2008; Braunerhjelm et 
al. 2010; Acosta et al. 2011; De Silva and McComb 
2012; Plummer and Acs (2014); Qian and Acs 2013; 
Stam 2013 among others).

Related to the translation of knowledge spillovers 
into economic knowledge is the concept of the 
knowledge filter. While in the endogenous growth 
theory (Romer 1990), it is assumed that knowledge 
spills over automatically, Acs et al. (2004), Audretsch 
et al. (2006), Braunerhjelm et al. (2010), and Acs et al.

(2012a) suggest that instead, the automatic spillover of 
knowledge from its source is impeded by what they 
term as the knowledge filter. A valuable attempt of 
formalizing the concept of knowledge filter is in Acs 
et al. (2009a). The authors model the link between the 
overall stock of knowledge in the economy, the R&D 
exploitation by incumbents and the entrepreneurial 
activity. In their theoretical model, knowledge that 
spills over from its source can potentially be absorbed 
and commercially exploited by economic agents who 
are not the knowledge creators. Knowledge exploita-

tion by prospective entrepreneurs through the creation 
of new ventures depends on their ability to penetrate 
the knowledge filter, which is the result of all the

Table 5 Academic journals publishing articles that cite the 10

most-cited articles on KSTE

Journal Number of

articles

Small Business Economics 32

Research Policy 25

Journal of Technology Transfer 15

Annals of Regional Science 10

Entrepreneurship and Regional Development 10

World Applied Sciences Journal 10

European Planning Studies 9

International Journal of Entrepreneurship and

Small Business

9

Technovation 8

Entrepreneurship: Theory and Practice 7

Foundations and Trends in Entrepreneurship 7

Industry and Innovation 7

Economic Development Quarterly 6

Journal of Management Studies 6

Growth and Change 5

International Entrepreneurship and Management

Journal

5

Journal of Business Venturing 5

Journal of Economic Geography 5

Journal of Knowledge Management 5

Science and Public Policy 5

Other academic journals (134 journals) \5



3.2.1 Publications, patents and human capital

Plenty of studies focused only on academic research 
and the relationship of quantity (numbers of patents, 
articles, citations) on new venture creation with almost 
mixed results: academic research and codified knowl-

edge is a necessary, but by far no sufficient condition 
for knowledge spillovers and new venture creation. 
This shaped the focus toward human capital and tacit 
knowledge as the mechanisms and channels of 
knowledge spillovers. One of the first study was 
Audretsch and Stephan (1999), analyzing the impact 
of star scientists and their embodied human capital on 
new firm creation in the biotech industry. Several 
articles followed, investigating to what extent the 
relationship between knowledge spillovers and new 
firm creation depends on spillovers’ nature and type. 
Audretsch and Lehmann (2005) have argued that the 
relationship of knowledge spillovers and new venture 
creation is shaped by the type and not only by the 
nature of knowledge, either as codified or tacit. Their 
study is one of the first in differentiating between the 
natural sciences and the social sciences. In analyzing 
whether and how the number of new high-tech firms 
located around universities depends on both regional 
factors and universities’ characteristics, the authors 
document that different spillover mechanisms (e.g., 
university research activities and university students) 
and different types of knowledge (knowledge in social 
science and knowledge in natural science) have 
different effects. Specifically, research activities in 
social sciences positively affect new firms’ propensity 
to locate in proximity of universities, while university 
research activities in natural sciences do not. The 
opposite happens in case of university students: The 
number of students in natural sciences positively 
affects new firm’s propensity to locate nearby univer-

sities, while the number of students in social sciences 
does not. Also Acosta et al. (2011) examine the effect 
of different mechanisms of knowledge spillovers 
corresponding to diverse university outputs: university 
graduates, scientific publications and academic pat-

ents. They show that the number of university 
graduates is the most important spillover mechanism 
in explaining new firm’s creation. Wong et al. (2008) 
argue that different types of knowledge shape entre-

preneurship at a different extent and also vary 
depending on the type of innovative activities under-

taken by the incumbents. They show that only

barriers inhibiting the conversion of knowledge pro-

duced in R&D laboratories of incumbent firms and in 
universities into commercialized knowledge. Several 
studies, both theoretical (Acs and Sanders 2013; 
Audretsch 2007) and empirical (Acs et al. 2009b; Qian 
and Acs 2013; Stuetzer et al. 2014) followed 
addressing the questions of absorptive capacity by 
prospective entrepreneurs, the knowledge filter and 
the vehicle to translate knowledge into growth 
(Carlsson et al. 2009).

The knowledge filter prevents or at least impedes 
knowledge from automatically spilling over for 
innovation and commercialization. Regulations and 
legal restrictions account for some of the knowledge 
filter. Consequently, questions addressing the impact 
of the legal framework and the institutional settings 
are in the core of the KSTE. Drawing from the 
institutional theory, Bruton et al. (2010), Veciana and 
Urbano (2008) or Stenholm et al. (2013) among others 
empirically analyze how regulative and nor-mative 
institutions affect entrepreneurial activity triggered by 
knowledge spillovers. Acs and Sanders (2012) focus 
on the appropriability regime and theorize how 
various intellectual property rights regimes alter the 
incentives of both inventors and innovators. Others 
focus on the supportive role of the regional innovation 
system (Kim et al. 2012; Leyden and Link 2013) and 
the infrastructural endowment (Cumming and Johan 
2010) in penetrating the knowledge filter and fostering 
knowledge spillover entrepreneurship.

3.2 Nature, type and sources of knowledge

The next questions that are addressed in the KSTE are 
about the type, nature and sources of knowledge. In 
particular, does knowledge from the natural sciences 
differ for firm creation from knowledge from the 
social sciences? Does the type of source, i.e., either 
private incumbent firms or public research organiza-

tions matter? How and why does codified knowledge 
differ from tacit knowledge in affecting new venture 
creation and venture performance?

The sources of knowledge in the KSTE field are 
either incumbent firms or research organizations like 
universities or research institutions, either public or 
private. While the codified knowledge is often proxied 
by the number of patents, publications and citations, 
tacit knowledge is embodied in human capital.



knowledge created in the development of product 
innovations generates knowledge spillovers that foster 
entrepreneurship, while knowledge created while 
undertaking process innovation does not.

An important stream of literature analyses the 
academic background of founders on new venture 
creation and new venture performance (Wennberg et 
al. 2011; Audretsch et al. 2012) showing that in 
particular in the first stages of the new venture, 
academic background but also past industry experi-

ence matters for both the creation and performance of 
new ventures. A rich and promising literature has been 
emerged in the last years in analyzing a specific 
channel to generate entrepreneurial ventures which are 
based on knowledge spillovers: spin-offs (Colombo 
and Piva 2012; Colombo et al. 2010; O’Gorman et al. 
2008; Festel 2013; Karnani 2013; Criaco et al. 2013 
for recent studies). While most of these studies do not 
directly address KSTE as the theoretical workhorse, 
they are based rather on the same arguments and help 
to improve our understanding on how knowledge 
spills over—via human capital and spin-offs. It 
emerges that scientists are aware of the commercial 
value of new knowledge when market-related knowl-

edge is embedded in their research context, as well as 
when they cultivate external contacts with those with 
market knowledge (O’Gorman et al. 2008 among 
others).

Like research excellence is not sufficient in new 
venture creation, neither is it the availability of human 
capital or spin-offs. Building on notion of absorptive 
capacity, Qian et al. (2013) and Qian and Acs (2013) 
recognize new knowledge as a source of entrepre-

neurial opportunities and human capital as the major 
source of entrepreneurial absorptive capacity. Such an 
entrepreneurial absorptive capacity refers to the com-

bination of scientific and business skills needed by 
perspective entrepreneur to effectively pursuit the 
knowledge exploitation, but also to the openness and 
creativity of the local surrounding (Audretsch and 
Belitski 2013).

3.2.2 Research institutions and incumbent firms

as sources of knowledge

As aforementioned, universities (or research institu-

tions) and incumbent firms are identified as the main

sources of knowledge spillovers. The importance of

knowledge spillovers from R&D investments made by

incumbent firms is a crucial assumption made in 
growth theory (Solow 1956; Romer 1990). But in this 
literature, the spillovers are assumed to be mainly 
inter-temporal and thus could be kept within the firm: 
Investments in R&D today lead to knowledge that 
spills over into future periods.

The KSTE doubts that knowledge generated could 
be kept within the firm as knowledge spills over not 
only into future periods, but also outside the bound-

aries of the firm. Patents are published and thus public 
and so are scientific publications. Key inventors could 
not be kept and employed involuntarily within the 
firm. In sum, knowledge, either codified or tacit spills 
over the boundaries of the firm and leads to new 
venture creation.

An increasing literature emerged analyzing the 
characteristics and impacts of incumbent firms on 
knowledge spillovers and new venture creation. Lasch 
et al. (2013) focus on the relationship between 
knowledge spillovers generated by incumbents and 
new firm creation at the local level confirming positive 
effects. Santarelli and Tran (2012) obtain similar 
results with reference to an emerging country, Viet-

nam. Knoben et al. (2011) discuss the importance of 
agglomeration effects of incumbent firms for new firm 
formation. Koo and Cho (2011) show that workers 
moving from one firm to another are key elements of 
firm learning process and significantly affect new-

venture creation. Bae et al. (2011) focus on inter-firm 
ties by examining the impact of crosscutting ties of 
incumbents on new firm creation at the local level. 
They show that new venture creation in a region is 
positively related to the number of crosscutting ties 
established by incumbents in that region. Andersson et 
al. (2012) consider R&D strategies of incumbent firms 
and investigate whether and how they affect the 
number and the quality of the new ventures founded 
by their ex-employee in knowledge intensive business 
services and argue that new ventures with founders 
previously employed in persistent R&D investment 
firms outperform, as measured by firm survival.

The impact of universities and academic research 
institutions on new-firm creation and thus the link 
between research output and new venture creation and 
performance is a main topic in the academia. Results 
are summarized in books (e.g., Audretsch et al. 2006), 
different Special Issues and edited Volumes. Common 
sense is that academic research is important and 
necessary, but by far not sufficient for new venture



at the local level. They find that university knowledge 
exerts an effect just in areas where industry knowledge 
is low, suggesting that the two types of knowledge 
seem to be substitutes as to new firm creation.

3.3 Regional endowment and firm competition

An important question addressed in KSTE is the 
impact of regional endowment on new venture crea-

tion and performance. Bae and Koo (2009) highlight 
the importance of knowledge relatedness and diver-

sity. Knowledge relatedness refers to the extent to 
which knowledge bases in a region are 
complementary among each another, so that the value 
of pooling different knowledge sources is greater than 
the total value of the individual sources. Conversely, 
knowl-edge diversity refers to the extent to which 
knowledge in a region is dissimilar (either 
functionally or technically). Both knowledge 
relatedness and diver-sity positively impacts on new 
firm creation, but the effects of diversity is the 
strongest. The leading importance of knowledge 
diversity is acknowledged by Bishop (2012) who 
bases on insights from the broader literature on the 
effects of diversity.

As regards heterogeneity across contexts, regional 
diversity on the exploitation of knowledge spillovers 
through entrepreneurship is analyzed empirically. 
Audretsch et al. (2010) were among the first to deal 
with this issue in the KSTE framework. They distin-

guish between diversity at the industry (sectoral 
diversity) and individual level (that the authors label 
as cultural diversity) and show that sectoral diversity 
negatively influences entrepreneurship at local level, 
while cultural diversity, as measured by a Theil index 
of each ethnic group in the region’s total labor force, 
facilitates the exploitation of knowledge spillovers 
from incumbent firms. Cheng and Li (2012) confirm 
these findings for the USA and show that either 
cultural or racial diversity has a positive effect on new 
venture creation in given industries. Furthermore, 
regional diversity positively affects new firm creation 
in neighboring counties. Plummer and Acs (2014) 
show that knowledge exploitation for new firm 
creation strongly depends on localized competition, 
which refers to ‘‘struggle for ideas and knowledge 
embodied in economic agents’’ (Plummer and Acs 
2014, p. 6). Incumbents and new ventures compete for 
the same scarce resources within a given region. 
Measuring new firm creation in USA at the county

creation. Most of the literature rationalizes ex post the 
importance of outstanding research institutions (e.g., 
Saxenian 1994) on new venture creation and firm 
performance. Within this strand of literature, the role 
of technology transfer offices (TTO) to promote the 
commercialization process of academic research is 
intensively discussed and analyzed, finding mixed 
evidence (see Bozeman et al. 2013; Breznitz and 
Feldman 2012; Hülsbeck et al. 2013). Fritsch and 
Aamoucke (2013) document that both the presence 
and the size of public academic institutions have a 
significant effect on the new firm creation in Germany, 
but only as far as innovative industries are concerned. 
More comprehensively, Bonaccorsi et al. (2013) 
explore how university knowledge fosters entrepre-

neurship and show that university specialization in 
applied sciences and engineering has a positive effect 
on local entrepreneurship in service industries and 
specifically in the knowledge-intensive business 
services.

A related question deals with proximity: does 
geographic distance to the source of knowledge matter 
for new venture creation and performance? A rich 
empirical literature emerged analyzing when and how 
distance matters (see Audretsch et al. 2006). For 
instance, Audretsch et al. (2004) found that young 
high-tech start-ups locate close to highly productive 
universities with a high number of students in both 
natural and social science. De Silva and McComb 
(2012) demonstrate that proximity to universities 
positively affects entrepreneurship rates in Texas, but 
the new firm created in proximity of universities does 
not benefit from university knowledge spillovers after 
the start-up phase. As to incumbent firms, knowledge 
spillovers on new firm creation tend to be 
geographically bounded as well and decay rapidly 
across geographic space (Lee et al. 2013).

However, while the overwhelming part of the 
empirical studies confirms the importance of close 
proximity toward the next source of knowledge, 
further research should focus on differences across 
countries (Urbano and Alvarez 2014). Expanding on 
these results, a logical question arises whether the 
spatial concentration of both the two sources of 
knowledge generates synergistic gains for new crea-

tion. In a recent contribution, Guerini and Rossi-

Lamastra (2014) study the interaction between knowl-

edge generated by universities and knowledge gener-

ated by incumbent firms in fostering new firm creation



level, the authors find that knowledge availability, as 
measured by the number of patents in a county, has a 
positive impact of local entrepreneurship, while the 
effect of localized competition is negative. Localized 
competition also negatively moderates the positive 
relationship between knowledge availability and new 
firm creation. Also Andersson and Hellerstedt (2009) 
show that new venture creation at the local level in 
knowledge intensive business services is shaped by 
the market potential of the local area. They highlight 
that new venture creation is positively affected by the 
regional knowledge stock and by the presence of 
incumbent firms in knowledge-based industries.

3.4 Linking KSTE to growth

A major research question in KSTE addresses impacts 
for society, in particular economic growth (Audretsch 
2007, 2009, 2012; Audretsch et al. 2006). Several 
papers included in this review explicitly consider the 
relation between entrepreneurship enabled by knowl-

edge spillovers and economic growth. That investment 
in knowledge not automatically leads to an increase in 
economic growth, as proposed by endogenous growth 
theory, is known as the Swedish Paradox or puzzle. It 
is the knowledge filter that left knowledge uncom-

mercialized by incumbent firms. Audretsch and Keil-

bach (2008) show that entrepreneurial activities 
penetrate the knowledge filter and demonstrate that 
regional economic growth is positively influenced by 
the entrepreneurial activity. Stam (2013) finds that the 
knowledge stock at the national level is positively 
correlated with corporate entrepreneurship. He sug-

gests that when studying the relation between entre-

preneurship and innovation, one should consider not 
only independent entrepreneurship but also corporate 
entrepreneurship. Gonzalez-Pernia et al. (2012), 
coherently with what has been found by Audretsch 
and Keilbach (2007b), show a positive relationship 
between new knowledge generation and growth when 
controlled for entrepreneurial activities. New knowl-

edge generation has the effect of creating new ideas, 
while entrepreneurial activity is the vehicle and 
channel of commercialization of new ideas.

Similar findings for a broader databases with 
multiple regions and countries are provided by 
Braunerhjelm et al. (2010). Their results considerably 
confirm the propositions made in the KSTE by linking 
entrepreneurship to new knowledge generation and

economic growth at a national level. They also show 
that entrepreneurship policies matter to promote 
growth. Acs et al. (2012a) reinforce this view using 
a panel of entrepreneurship data from 18 countries. 
Their results show that, in addition to measures of 
R&D and human capital, entrepreneurial activity 
serves to promote economic growth.

KSTE also offers a framework in analyzing growth 
effects in regions and economies with poor economic 
growth. The study of Acs et al. (2009b) is based on 
data from Ohio. Ohio is affected by knowledge 
created locally, but is faced with a declining industry. 
The authors show that—also in a declining economy

—the contribution of local knowledge to economic 
growth depends on the propensity of a region to create 
new firms. The same holds for other regions with low 
growth rates in the UK and Ireland (Acs et al. 2012).

3.5 Expanding the boundaries of the KSTE

and future research

Finally, we will point out the research questions 
expanding the boundaries of KSTE and indicate some 
questions dedicated to future research. Within the 
context of the generation and exploitation of 
knowledge, inter-organizational alliances, networks and 
collabora-tions are discussed. Hayter (2013) extends the 
KSTE building on the network approach to 
entrepreneurship and provides a literature review on 
the role of networks in encouraging and supporting 
knowledge-based entrepre-neurship, by considering 
different disciplines. Shu et al.(2013) build on the two 
conceptual pillars of KSTE, knowledge spillovers and 
the knowledge filter, to investigate the performance of 
firms engaged in alli-ances. They show that knowledge 
spillovers positively affect alliance performance, but not 
for equity joint ventures and individual firm 
performance. The moder-ating role of entrepreneurial 
activities is expressed by a firm’s entrepreneurial 
orientation (corporate entrepre-neurship) that leads to a 
higher generation of knowledge spillovers. One future 
direction for research related to the KSTE is thus on the 
impact of corporate entrepreneur-ship as an internal, 
central, substitute for incumbents opposed to external, 
decentralise, entrepreneurial activ-ities and new venture 
creations.

Recent contributions, like Block et al. (2013) link 
the KSTE to innovation economics and analyze the 
effect of entrepreneurship on the transformation of 
knowledge into innovation. They discriminate



and promising approach expanding the endogenous

growth theory by linking entrepreneurship to knowl-

edge spillovers. This approach suggests that there may

be alternative perspectives on knowledge spillovers

within large and established firms, shedding a different

light, not just on why some people choose to become

entrepreneurs while others do not, but also on how and

why entrepreneurship is a critical issue in regard to

improving economic performance. By commercializ-

ing independently the ideas that evolved from an

incumbent organization via the creation of a new firm,

the entrepreneurs not only serve as a conduit for the

spillovers of knowledge, but also for the ensuing

innovative activity and enhanced economic

performance.

This paper took the stock of what has been said

KSTE, by both mapping the community of scholars

debating on this strand of literature and by synthesiz-

ing the major research streams that are emerged with

this theoretical perspective. We are confident that our

work will be of great help for scholars intending to

leverage KSTE in their research in that it summarizes

what are the main conversations within this theoretical

perspective and who are the researchers animating it.

As to the future research directions, we believe that it

would be of great interest to investigate how the

characteristics of local areas influence the process of

transformation of knowledge spillovers in new busi-

nesses by comparing different institutional settings

and national systems of entrepreneurship. Enhancing

our understanding on the extent to which national and

local characteristics moderate the conversion of

knowledge spillovers into the creation of entrepre-

neurial ventures would have significant policy impli-

cations on the local and country level.
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Hülsbeck, M., Lehmann, E. E., & Starnecker, A. (2013). Per-

formance of technology transfer offices in Germany.

Journal of Technology Transfer, 38(3), 199–215.

Jacobs, J. (1969). The economy of cities. New York: Random

House.

Jaffe, A. B. (1989). Real effects of academic research. American

Economic Review, 79(5), 957–970.

Jaffe, A. B., Trajtenberg, M., & Henderson, R. (1993). Geo-

graphic localization of knowledge spillover as evidenced

by patent citations. Quarterly Journal of Economics, 63(3),

577–598.

Karnani, F. (2013). The university’s unknown knowledge: Tacit

knowledge, technology transfer and university spin-offs

findings from an empirical study based on the theory of

knowledge. The Journal of Technology Transfer, 38(3),

235–250.

Kim, Y., Kim, W., & Yang, T. (2012). The effect of the triple

helix system and habitat on regional entrepreneurship:

Empirical evidence from the U.S. Research Policy, 41(1),

154–166.

http://dx.doi.org/10.1007/s10961-013-9312-0
http://dx.doi.org/10.1007/s11187-013-9526-4
http://dx.doi.org/10.1007/s11187-013-9526-4


Kirzner, I. M. (1973). Competition and entrepreneurship.

Cichago: University of Chicago Press.

Kirzner, I. M. (1997). Entrepreneurial discovery and the com-

petitive market process: An Austrian approach. Journal of

Economic Literature, 35(1), 60–85.

Knight, F. H. (1921). Risk, uncertainty and profit. Boston:

Houghton Mifflin Company.

Knoben, J., Ponds, R., & van Oort, F. (2011). Employment from

new firm formation in the Netherlands: Agglomeration

economies and the knowledge spillover theory of entre-

preneurship. Entrepreneurship and Regional Develop-

ment, 23(3–4), 135–157.

Koo, J., & Cho, K.-R. (2011). New firm formation and industry

clusters: A case of the drugs industry in the U.S. Growth

and Change, 42(2), 179–199.

Krugman, P. (1991). Increasing returns and economic geogra-

phy. Journal of Political Economy, 99(3), 483–499.

Lasch, F., Robert, F., & Le Roy, F. (2013). Regional determi-

nants of ICT new firm formation. Small Business Eco-

nomics, 40(3), 671–686.

Lee, S. Y., Florida, R. L., & Acs, Z. J. (2004). Creativity and

entrepreneurship: A regional analysis of new firm forma-

tion. Regional Studies, 38(8), 879–891.

Lee, I. H., Hong, E., & Sun, L. (2013). Regional knowledge

production and entrepreneurial firm creation: Spatial

dynamic analyses. Journal of Business Research, 66(10),

2106–2115.

Lehmann, E. E., Braun, T. V., & Krispin, S. (2012). Entrepre-

neurial human capital, complementary assets, and takeover

probability. The Journal of Technology Transfer, 37(5),

589–608.

Leyden, D. P., & Link, A. (2013). Knowledge spillovers, col-

lective entrepreneurship, and economic growth: The role of

universities. Small Business Economics, 41(4), 797–817.

Li, X., & Mitchell, R. K. (2009). The pace and stability of small

enterprise innovation in highly dynamic economies: A

China-based template. Journal of Small Business Man-

agement, 47(3), 370–397.

Lichtenberg, F. R., & Siegel, D. S. (1989). The effect of control

changes on the productivity of U.S. manufacturing plants.

Journal of Applied Corporate Finance, 2(2), 60–67.

Lucas, R. (1988). On the mechanics of economic development.

Journal of Monetary Economics, 22(1), 3–42.

Marshall, A. (1920). Principles of economics. London: Macmillan.

Michelacci, C. (2003). Low returns in R&D due to the lack of

entrepreneurial skills. Economic Journal, 113(484), 207–225.

O’Gorman, C., Byrne, C., & Pandya, O. D. (2008). How sci-

entists commercialise new knowledge via entrepreneur-

ship. The Journal of Technology Transfer, 33(1), 23–43.

Persson, O., Danell, R., & Schneider, J. W. (2009). How to use

Bibexcel for various types of bibliometric analysis. In

Celebrating Scholarly Communication Studies: A Fest-

schrift for Olle Persson at his 60th Birthday, international

society for scientometrics and informetrics (pp. 9–24).
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