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Abstract The aim of this paper is to introduce the
special issue of Small Business Economics on “Radical
Innovation, Entrepreneurship, and (Regional) Growth”
and present a roadmap for future research in the area.
This article argues that the link between the literature on
radical innovation, entrepreneurship, and (regional)
growth is still an underresearched topic. This paper also
reviews the special issue’s contributions that allow for a
more nuanced understanding of this important link.
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1 Introduction

The purpose of this special issue is to broaden our under-
standing of the linkages between radial innovation, entre-
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preneurship, and (regional) growth. At a first glance,
there is now a large and still growing literature that links
entrepreneurship and regional growth (among others, see
Acs and Audrestch (2003), Acs and Armington (2006),
Glaeser et al. (2010, 2015)). Although we have an em-
pirically validated understanding which factors might
foster the relationship between entrepreneurship and
(regional) growth, in turn, this literature is very silent to
the question which specific role radical innovations might
play there. Can radical innovations be exploited by en-
trepreneurial activities in the same way as non-radical
ones? Do radical innovations lead to higher or maybe
qualitatively different (regional) growth? Thus, the aim of
this special issue is to shed light on these very important
questions, both from a systematic empirical and from a
theoretical point of view. The second part of this paper
provides an overview of the relevant dimensions that
might help to explain how radical innovations are related
to entrepreneurship and regional growth, both from a
microeconomic and from a macroeconomic perspective,
whereas the third part of this paper shows how each
contribution to the special issues adds to these dimen-
sions. The last section summarizes some policy implica-
tions and concludes.

2 Radical innovation, entrepreneurship,
and (regional) growth: a missing link

The link between knowledge (spillovers), innovation,
entrepreneurship, and regional as well as urban growth
has been subject of extensive research in the last years.
Inter alia, Rosenthal and Strange (2003), Glaeser et al.
(2010, 2015) or Audretsch and Keilbach (2004) found
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that entrepreneurs as a potential source of innovation are
an important ingredient for regional growth. Frenken
and Boschma (2007) argue that gains from relatedness
at the firm and regional level (e.g., knowledge, human
capital, or industrial relatedness) provide the basis for
interactive learning and for important feedback mecha-
nism which lead to increased urban and regional growth.
The same holds for a higher number of innovations
resulting from related regional knowledge (Fornahl
etal. 2011).

However, the academic discussion often does not
specify the degree of innovativeness at all—but focusses
on counting innovations alike—or is often associated
with incremental rather than with radical innovation.
Thus, despite the notable progress in this line of research
indicated above, our understanding of radical innovations
as the source for urban and regional economic growth,
the conditions under which such radical innovations
emerge, and the explicit role of clusters is still very
limited (Audretsch and Aldridge 2008). In particular,
we only have a partial understanding which regional
socioeconomic or cultural factors support the emergence
of radical innovations, whether or not clusters provide a
supporting environment for radical innovations and
whether they are the result of or the source for regional
growth and under which conditions radical innovations
lead to regional growth. Rare empirical research has
shown that a cognitive proximity to other actors in an
economic system spurs innovativeness (Boschma and
Frenken 2010; Fornahl et al. 2011). However, the role
of how the cognitive proximity between firms and the
regional knowledge base influences agents to generate
radical innovations is still an open empirical question.

Moreover, we only have limited insights which role
entrepreneurship plays in the transmission from radical
innovation to regional growth. Innovation and entrepre-
neurship can be linked via the knowledge spillover the-
ory of entrepreneurship (Audretsch 1995; Audretsch and
Link 2019; Audretsch et al. 2006; Link 2017) stating that
entrepreneurial firms identify and exploit opportunities
stemming from knowledge spillovers as a result from
innovative activities. In this context, earlier empirical
and theoretical studies pointing to the fact that internal
knowledge flows and its organization seems to be impor-
tant to explain the emergence of radical innovations
(among others, see Audretsch 1995; Antony and Klarl
2020; Fleming 2001). However, we do not know wheth-
er the link between innovation and entrepreneurship is
particularly enforced (or not) by radical innovations.
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We also have a limited understanding regarding the
importance of possibly bi-directional dependency be-
tween the microeconomic and the macroeconomic level
that might also influence radical innovations and growth
(Kerr (2010) might be considered as a rare exemption).

Furthermore, also from a policy maker’s perspective,
the role of radical innovations for economic growth has
recently gained (but still limited) attention. For instance,
smart specialization policy in Europe aims to target the
development of new specializations building on existing
regional capabilities. There is debate whether Smart
Spec policy is targeting and should be targeting the
development of radical breakthroughs and, if so, how
such policy should be designed and implemented.

3 Contributions of this special issue

The papers that are included in this special issue tackle
different perspectives explaining the link between radi-
cal innovation, entrepreneurship, and (regional) growth.

Employing an ego network approach and based on a
longitudinal dataset, Shkolnykova and Kudic analyze
the channels of radical innovations induced by small-
and medium-sized firms (SMEs) in the time period
19962006 for the German biotech industry. In partic-
ular, they found that firms which are directly
cooperating with radical innovators show a significant
higher innovative performance than the control group.
In turn, this implies that a cluster policy that is targeted
towards direct cooperation with radical innovators in-
side the region and to selected partners across regions
might be a fruitful way to foster innovation performance
in the future.

Whereas the former contribution has a focus on the
private sector, Graf and Menter by focusing on public
research institutions shed light on determinants of patent
quality, particularly in terms of radicalness. Link (2017)
point out that entrepreneurial firms rely on public re-
search institutes. In particular, an entrepreneurial uni-
versity might play an active key role in innovation
networks, and, thus might contribute to radical inven-
tions. By focusing on public research infrastructure in
Germany, Graf and Menter find that the type of institu-
tion and the respective scientific orientation (basic ver-
sus applied) are decisive drivers for the quality of in-
ventions and, hence, might help to stimulate radical
innovations. The centrality of the respective institutions
within innovation networks reinforces the radicalness of
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inventions. However, the authors also point to the fact
that the entrepreneurial orientation of the public sector
per se does not significantly influence the quality of
inventions. This implies that innovations require a suited
environment to be radical.

One conclusion of the Graf and Menter paper is that
policy makers should be aware of the individual
strengths of public institutions in fostering (radical)
innovation activities. The question which innovation
policies are able to facilitate a radical transformation is
taken up by Zabala-Iturriagagoitia. By focusing on pub-
lic procurement initiatives in Galicia (Spain), using a
mixed-method approach, the author finds that public
procurement has some potential to develop strategies
for a radical, territorial transformation that, in turn,
might spur regional growth.

4 Ongoing research challenges

In a nutshell, the papers in this special issue highlight
some salient ways how radical innovations, entrepre-
neurship, and (regional) economic growth are related to
each other and reinforce each other. The papers of this
special issue have shown that there are several fruitful
avenues of further theoretical as well as empirical re-
search regarding the link of radical innovations, entre-
preneurship, and economic growth.

Until now, there is no consensus whether to label an
innovation as radical, disruptive, discontinuous, or
breakthrough (Kovacs et al. 2019). These labels are
frequently used as synonyms, even by the same authors.
This partly leads to confusion especially if researchers
from different scientific backgrounds interact. Only by
taking a deeper look into the requirements of the emer-
gence of such innovations, their specific characteristics,
and their effects on markets or technological develop-
ment, there is the potential to differentiate between them
and to select the most appropriate empirical approach to
measure them.

All contributions in this special issue points to the
importance of taking a closer look on the interactions of
organizations and regions. In particular, the authors
point to the specific role of the structure of knowledge
repositories in a region and knowledge exchange that is
central to understand the emergence and diffusion of
radical innovations. Future research must shed addition-
al light on the organization of regional and extra-
regional knowledge networks as well as on the role

played by single key organizations in the region (such
as research institutes or firms at the technological fron-
tier). Focusing on the average relatedness of knowledge
in a region masks the importance of single dominant
entrepreneurial organizations. In general, our knowl-
edge is still limited with regard to the factors on different
levels of analysis leading to radical innovations. The
same holds true for the effect of radical newness. In
which cases and under which circumstances can some-
thing radically new affect the market and regional
growth? We know that not all new ideas and inventions
and probably especially the radical ones really diffuse
and have an impact. But what makes the difference? Are
entrepreneurial clusters for example a breeding ground
for the emergence, diffusion, and market impact of
radical newness leading to high regional growth rates?
Are local externalities (Guiso and Schivardi 2011) the
reason why we find some regions that produce relatively
more radical innovations than others? These questions
provide direct avenues for further research.

Several policy implications are directly derived from
the papers of this special issue helping to design more
appropriate policy measures. First, Shkolnykova and
Kudic point out that R&D supporting policy endeavors
should be tailored in a way to meet the regional knowl-
edge portfolio; i.e., the policy maker should take into
account the specific network characteristics of collabo-
rative R&D projects. Hence, R&D policy designs that
neglect the specific characteristics of (regional) knowl-
edge networks in which firms are embedded might turn
out to be suboptimal from a social point of view. This is
particularly true for radical innovations. Second, as sug-
gested by Menter and Graf and Zabala-Iturriagagoitia,
public R&D spendings should be allocated to specific
institutions or initiatives that are suited to produce rad-
ical innovations. Although these institutions should
have a more central position in a research network, it
is the interplay of these institutions with other members
of the network that ultimately triggers the diffusion of
these radical innovations. The possible catalyzing role
of radical innovations for the economy has started to
gain more attention by policy makers in recent years and
led to the establishment of specific innovation agencies
such as the JEDI (Joint European Disruptive Initiative)
on the European level (JEDI 2018), or the SprinD
(Agentur fiir Sprunginnovationen) in Germany (BMBF
2018). Their purpose is to create an environment that
fosters the production of radical innovations, but until
now we have limited insights into how such agencies
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should be designed to reach these goals (for an
overview, see Breznitz et al. 2018). Hence, the newly
established agencies should be thoroughly followed and
evaluated.

These and other issues need to be taken up in future
research, in order to increase our understanding of the
emergence and diffusion of radical innovations and the
link between radical innovation, entrepreneurship, and
regional growth.

Funding Open Access funding enabled and organized by
Projekt DEAL.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party
material in this article are included in the article's Creative Com-
mons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article's Creative Com-
mons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of
this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Acs, Z., & Armington, C. (2006). Entrepreneurship, geography
and American economic growth. New York: Cambridge
University Press.

Acs, Z., & Audrestch, D. (2003). Handbook of entrepreneurship
research: an interdisciplinary survey and introduction.
Dordrecht: Kluwer Academic.

Antony, J., & Klarl, T. (2020). Knowledge transfer, transitional
dynamics and optimal research & development policy in a
dynamic monopoly setting. Review of Industrial
Organization, 57, 579-606.

Audretsch, D. B. (1995). Innovation and industry evolution.
Cambridge: MIT Press.

Audretsch, D. B., Keilbach, M., & Lehmann, E. E. (2006).
Innovation and industry evolution. New York: Oxford
University Press.

Audretsch, D.B. and T. Aldridge (2008): Radical innovation:
literature review and development of an indicator, Draft
Report to International Consortium on Entrepreneurship,
available at http:/ice.foranet.dk/upload/radical innovation
audretsch_draft 2 .pdf. Accessed 11 Dec 2020.

@ Springer

Audretsch, D., & Keilbach, M. (2004). Entrepreneurship and
regional growth: an evolutionary interpretation. Journal of
Evolutionary Economics, 14, 605-616.

Audretsch, D. B., & Link, A. N. (2019). Sources of knowledge and
entrepreneurial behavior. Toronto: University of Toronto
Press.

Breznitz, D., Ornston, D., & Samford, S. (2018). Mission critical:
the ends, means, and design of innovation agencies.
Industrial and Corporate Change, 27, 883—896.

Bundesministerium fiir Bildung und Forschung (2018) Startschuss
fiir Agentur zur Forderung von Sprunginnovationen.
Pressemitteilung: 075/2018.

Boschma, R., & Frenken, K. (2010). The spatial evolution of
innovation networks. A proximity perspective. In R.
Boschma & R. Martin (Eds.), Handbook of evolutionary
economic geography. Cheltenham: Edward Elgar
Publishing.

Fornahl, D., Broekel, T., & Boschma, R. (2011). What drives
patent performance of German biotech firms? The impact
of R&D subsidies, knowledge networks and their location.
Papers in Regional Science, 90, 395—418.

Frenken, K., & Boschma, R. A. (2007). A theoretical framework
for evolutionary economic geography: industrial dynamics
and urban growth as a branching process. Journal of
Economic Geography, 7, 635-649.

Fleming, L. (2001). Recombinant uncertainty in technological
search. Management Science, 47, 117-132.

Glaeser, E. L., Kerr, W. R., & Ponzetto, G. A. M. (2010). Clusters
of entrepreneurship. Journal of Urban Economics, 67, 150—
168.

Glaeser, E. L., Kerr, S. P., & Kerr, W. R. (2015). Entrepreneurship
and urban growth: an empirical assessment with historical
mines. The Review of Economics and Statistics, 97, 498-520.

Guiso, L., & Schivardi, F. (2011). What determines entrepreneur-
ial clusters? Journal of the European Economic Association,
9, 61-86.

Joint European Disruptive Initiative (Ed) (2018): Press release 01/
18: German Al strategy. Retrieved March 19, 2020, from
https://jedi.group/german-ai-strategy/.

Kerr, W. R. (2010). Breakthrough inventions and migrating clus-
ters of innovation. Journal of Urban Economics, 67, 46—60.

Kovacs, A., Marullo, C., Verhoeven, D., Di Minin, A., & van
Looy, B. (2019): Radical, disruptive, discontinuous and
breakthrough innovation: more of the same? FEB Research
Report, MSI 1904. https://doi.org/10.5465/ambpp.2019.272

Link, A. N. (2017). Ideation, entrepreneurship and innovation.
Small Business Economics, 48, 279-285.

Rosenthal, S., & Strange, W. (2003). Geography, industrial orga-
nization, and agglomeration. The Review of Economics and
Statistics, 85, 377-393.

Publisher's note  Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional
affiliations.


https://doi.org/
http://ice.foranet.dk/upload/radical_innovation_audretsch_draft__2_.pdf
http://ice.foranet.dk/upload/radical_innovation_audretsch_draft__2_.pdf
https://jedi.group/german--ai--strategy/
https://doi.org/10.5465/ambpp.2019.272

	Radical innovation and its regional impact—a roadmap for future research
	Abstract
	Introduction
	Radical innovation, entrepreneurship, and (regional) growth: a missing link
	Contributions of this special issue
	Ongoing research challenges
	References


