Entrepreneurship, Innovation Activities and Regional Growth

Paper submitted for the
45th European Congr ess of the Regional Science Association
Aug. 23 - 27, 2005, Amsterdam

Abstract:

There is a huge literature for the role and thelitafions of entrepreneurship on
innovation activities and economic growth.

This paper attempts to define the main determiriaciors of entrepreneurial and

innovation activities.

In particular, the paper attempts to analyze, usingeconometric approach, the
effects of entrepreneurship on innovation actisitend furthermore to clarify the

implication on competitiveness and growth.
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1. Introduction

In the last three decades, significant changes Hhaken place in the business
environment all over the world. In today’s globatismarkets new businesses and
corporations have emerged, trying intensively talfnew investment opportunities
and new channels for their products. Firms all dlierworld are described taking part
in a race seeking the most appropriate and efiectimys that could provide them
with the strengths and opportunities necessarybtailm and sustain a competitive
advantage over their rivals. In this competitivenesce, which has currently been
extremely rapid and intensified, improvement of finecesses used and commodities
produced is of great importance for the succesat twast, for the survival of today’s
corporations, in the face of uncertainties gendrdig domestic and international

competition.

These changing conditions have imposed a great eundl challenges to
organisations in every sector. Corporations seekfimod new resources and
opportunities to develop their capabilities andagbt wider variety of organizational
mechanisms to become and remain more competitaue tteir rivals. Firms in every
industry, and especially those related with higtht®logy, have found themselves
struggling to acquire and accumulate new knowledggly it to their business, and

then profitably commercialise the newly producezhtelogy.

Under these circumstances, growth rate is considerée the result of a wide range
of economic, social and political factors. Firstigonomic growth may be the result
of physical, as well as human, capital accumulatidones and Manuelli, 1990;
Rebelo, 1991; King and Rebelo, 1993). Secondlynestic growth may be attributed
to the existence of external economies and theactiens among the investments of
different private or public enterprises and businestities (Arrow, 1962, Lucas,
1988). Thirdly, growth may result from the creatiand adoption of new ideas and
the accumulation of technological knowledge (Rom@90, Grossman and Helpman
1991, and Aghion and Howitt 1992). In this perceptiscience, technology and

innovation are major elements towards economic tiramd development.



Schumpeter (1942) initiates the first clear deleatecerning innovation in economic
science with his innovation theory. This theory resgents the first attempts to
investigate the contribution of the technology tmmomic growth. He considered
technological innovation as products endogenouslydyced by the capitalistic
system, through a dynamically -creative-destructipeocess. The degree of
concentration and accumulation of the capital asely related with the continuous
technological change and innovation. Concludindgiugtpeter believes that the main
element of capitalist growth is the continuous @ennnovation, technology, new
products and processes, and new markets, procedicé may be effectively done

by R&D laboratories within the business organizagio

Technological change, innovation and technologyatiwe and diffusion are an
important factor to economic progress. While inrimra may lead to divergence
between firms or nations, imitation through diffusiand dissemination tends to erode
differences in technological competencies, and éiéead to convergence (Fagerberg
and Verspagen, 2002). On the other hand, entrergme is the factor which
energizes and combines the production functionsrier to create and disseminate
innovations, which leads to improvements in pronitgtand economic development
(Malecki and Varaia 1986; Malecki 1991, Fagerbard ®erspagen, 2002).

2. Economic Development and | nnovation

Innovation refers to the creation and successfuketamplementation of a new or
improved product or production process. Ulijn andglyeman, 2001). Innovation is a
term which includes ‘the search for, discovery,alegment, improvement, adoption,
commercialisation of new processes, new produots,n@w organisational structures
and procedures and it is a process that involvesntainty, risk taking, probing,

reprobing, experimenting, and testing. Above ahavation is a cumulative activity

that involves building on what went before, whetftes inside the organisation or
outside the organisation, whether the organisasoprivate or public, whether the
knowledge is proprietary or in the public domaigr’ia definition given by Jorde and
Teece (1989).



Innovation involves two kinds of action, Researchd aDevelopment (R&D).
Research is the production of information and dgwalent is the embodiment of the
acquired information into new commodities and psses. The R&D process as a
whole is the non-commercial generation of scientifknowledge and its
transformation into commercial technology engagethe business procedures of the

organisation, in order to meet the market needdeatdito financial success.

In Solow (1957), technology is considered as aipujdod, which can be consumed
free by everyone and nobody can be excluded bgoitsumption. This good is an
exogenously given factor explaining the economieettgpment. Solow predicts that,
in the long run, the differing national growth mateill converge in an international

level, due to technology nature as a public goolickw will be utilised by every

country to enhance its economic capabilities. Arr¢¥962) was the first to

systematically appreciate the importance of innovaand technological change in
the capital formation and economic growth. He obséithat increases in income per
capita couldn’t be explained by increases in chptéabour ratio, and concluded that
the power behind the increase in productivity ie #tquisition of knowledge and

learning experience created and acquired duringrbeuction procedure.

The systematic analysis and the theoretical framlewbthe effects of innovation on
the economic efficiency, productivity and growthbased on endogenous growth
theory developed by Solow, 1957, Arrow, 1962, Rod®@86 and 1990, Lucas, 1990
and 1993. Endogenous growth theory claimed thatamdy the accumulation of
capital, but mainly the development and accumufatiof knowledge and

technological change leads to increased and sabtaigrowth.

Endogenous growth theory, as represented by Rob®86], takes innovation as an
endogenous variable which can explain the differeattonal growth rates and why
economies, even with different rates, do not cogweto long-run steady state
equilibrium. The reason is that the long-run praoity decrease is avoided, due to
capital accumulation through the qualitative-tedbgizal improvements of natural
and human capital. According to Romer (1986, 198Ahwledge and technological
progress are the main engines of economic dynanaeth the economy grows
endogenously through the accumulation and spillafeknowledge. Growth rate

depends on the amount of technological activityhimithe economy and on the ability



of the economy to exploit external technologicdliagements (Martin and Ottaviano,
1999, Grossman and Helpman, 1994, Coe and Helph®&B). Increasing returns and
technical change are incorporated within the pradocfunction as determinants of
the endogenous growth rate (Romer 1986, Lucas 18&&sman and Helpman 1994,
Barro and Sala-i-Martin, 1997) and economic grovwgthsustained because of the

continuous creation and diffusion of knowledge.

An important contribution of the endogenous grottitory (Romer, 1987 and 1990)
has been to identify the central role that knowéedgd knowledge spillovers play in
creating and sustaining growth. Pavitt and Soe#8Z) examined growth as a result
of the development of new knowledge in a countrg #re diffusion of knowledge
between countries. According to Fagerberg (198&etls a close relation between a
country’s economic and technological level of depehent. The rate of economic
growth of a country is positively influenced by h@ological level of the country and
its ability to increase it through imitation andpéoitation of the possibilities offered
by technological achievements elsewhere. Krugm@81lidentified the major role
that knowledge spillovers play in generating insieg returns and higher growth.
Geroski and Machin (1993) asserted that innovatigusitively affect the
development of enterprises and economies. More@aaaording to Silverberg and
Verspagen (1995), technological change and diffusmnstitute important factors in
long-run macroeconomic growth and development. lhoee Barro and Sala-i-
Martin (1995 and 1997) asserted that growth ratg merease in correlation with
technological growth. Furthermore, Freeman and &déB97) focused on the
importance of technology and innovation claimingtthack of innovation leads to
economic death. At the same point of view. Stergb€000) said that in
industrialized economies the rate of long-term maconomic growth depends on the

ability of constant development of innovative protfuand processes.

Innovative actions are considered to be rather mapd to economic growth,
development and welfare. Firstly, they stimulateestments which introduce new
commodities and processes, which improve the livatgndards of the society.
Moreover, they lead to new developments, whichease the comparative advantage

of an economy and affect positively the trade pemiimce and competitiveness of a



country worldwide. These effects result in a grebeel of economic growth. On the
other hand, innovation is rather important to afiviilual firm for two main elements,
namely a double role in the incentives of the comgsto pursuit and invest on?it.
Firstly, a corporation, which undertakes R&D pragraes, acquires new information
and knowledge to embody in the new commoditieswel$ as new production and
marketing processes, ready to be employed in ptaglhud process innovation. As a
result, through innovation, a company is able teett®p directly new products and
processes and bring them to the market acquiringdyantage over its competitors.
Furthermore, it can enhance the ability of the fitm develop and maintain
capabilities to absorb and expand technology in&tion available by external
sources, and identify, assimilate and exploit neawkedge and technology produced
elsewhere (Cohen and Levinthal, 1989).

There are two reasons, which pursue companies gagenin investments that
augment their R&D activities. The first objectiwghich companies try to achieve, is
the reduction of the production cost of their cotrproduct set and the development
of new products, which can contribute to the firqrsfitability. This incentive would
be applied even if the firm was not in an innovatiace against its rivals, and even if
it was to take R&D investment decisions in isolatidhat is why Grossman and
Shapiro (1987) and Katz and Shapiro (1987) caheslibcentive ‘the stand-alone’ or
‘profit’ incentive to R&D investments. The secondjective is the provision of the
firm with a strategic advantage over its compesitby either increasing its market
share relative to its rivals, or introducing a cetijve threat to them, through the
development of a better process or product, sditiremay have the opportunity to
foreclose the market and reap the highest amoum¢médfits. Beath, Katsoulacos, and
Ulph (1989) analysed this ‘competitive’ or ‘replacent threat’ incentive as the desire
of the firm to be the first innovator in an indysand not to be replaced by its rivals
in its current market position, and emphasisech® difference between the firm’'s
profits if it innovates before its competitors, aitel profits if one of its competitors

innovated first

2 Cohen and Levinthal (1989) called this double aflennovation ‘dual role’.

3 Arrow (1962) focused on such an incentive and d@ognised that a competitive market structure
tends to pursue firms to conduct more innovatiomestments than a monopolistic industry. As
Grossman and Shapiro (1987) say, firms are infantdogical race, in which the first firm to innoeat

is also the one to obtain the largest share ointth@stry profits. If patents can protect the disergvand



3. Economic Development and I nnovation*

As far as the characteristics of innovation areceomed, it is influenced by many
factors, both internal and external to the firm ¢D©988). Innovation refers to the
collective learning process between several depentisnwithin a company, as well as
to external collaborations with external bodies ¢k® et al. 2000) and it is
characterized by two features: uncertainty (rigk®) accumulation (Camagni 1991)
What is more, as far as the innovation procesense&rned, the necessary information
is asymmetrically available, which makes it ratddficult and costly to collect and
exploit it. Moreover, the necessary inputs, as wasltheir attributes are difficult to be
defined and, as a consequence, it becomes, alsouliito evaluate their potential
effects and results. Furthermore, innovation precesquires cooperation and
collaboration of a great number of different actovghich, to a large extent,

incorporates high transaction cost and high uniceytéevel.

Because of these qualities of knowledge, namelyenamty, asymmetries and high
transactions cost — entrepreneurship becomes muyueriant in a knowledge-based
economy, since entrepreneurship activities areetjoelated with uncertainty, risk,
investment, return and profits and of course withovative actions. As Jorde and
Teece (1990) believe, success in R&D does not kamatically in financial

business success. New commodities and processastdeeld any benefits, unless
they are commercialised. Profitable commerciakisatiequires that the innovative
firm had a blend of all the appropriate complempntassets, services, and
technologies, which can transform the generatedwladge into commodities

produced and sold on competitive terms.

Entrepreneurship is a process of exploiting oppities that exist in the environment
or that are created through innovation in ordesréate value (Wennekers and Thurik,
1999, Drucker, 1985, Mueller and Thomas, 2000, nUbind Weggeman, 2001).

‘inventing around the patent’ is not possible, titee followers in the race may have little or no
earnings.

4 For an extensive analysis, see Audretsch D.BTémlik R. OECD, 2001

® As quoted in Beugelsdijk, 2004



Entrepreneurship refers to activities undertakenomer to convert ideas into
economic opportunities. These activities includetdes such as opportunity seeking,
risk and uncertainty bearing, innovativeness, coaittbn, capital supply, decision
making, ownership and resource allocation. Thertrepreneurship focuses on
creating the adequate economic opportunities irroral introduce new ideas in the
market. In accordance to these characteristicgemmneurship could be mainly
considered to be the exploitation of technologiopportunities by profit seeking

agents, process which actually leads to econorowthrand development.

Entrepreneurship is generally considered to be rehtgimportance for economic
development as a source of economic growth by at gnember of researchers, such
as Brock and Evans, 1989, Porter, 1990, Baumol3,18Adretsch and Thurik 2001.

Since early, differences in economic success haee belated to the presence or lack
of entrepreneurial activities. More specificallyccarding to Penrose (1959),
entrepreneurs are important for the growth of fisiree they provide the vision and
imagination necessary to carry out opportunistipagsion. Acs — Audretsch (1989)
claimed that entrepreneurship generates innovati®hane (1992, 1993) has related
cultural norms to levels of innovation, which hesawses would precede economic

developmerft

In generally, entrepreneurship and innovation #@gtivan be seen as key factors to
promoting growth and increasing productivity. Aatdiog to this view, economic
success and competitiveness result from the cortibmaef favorable entrepreneurial
environment, network systems and innovative bemaamal the establishment of new
combinations of factors of production is a proc#sd will become the engine that
drives economic development (Schumpeter 1934, Sphten 1942, Thurik and
Wennekers 1999).

On the other hand, as mentioned before, due tonrEtion asymmetries, uncertainty
and high cost features of innovation, entreprergpreecomes more important in a

modern economy, since it may provide one of the hamisms by which new

® As quoted in Beugelsdijk, 2004



economic knowledge is disseminated into differeetworks. Entrepreneurship
generates growth because it serves as a link betinaevation and change. Thus, by
serving as a vehicle for knowledge transmission spiliover, entrepreneurship plays
a key role in the link between knowledge and growen Stel and Thurik, 2001).

Economic success depends a great deal on theyqodlithe internal innovation

network within an economy and the collective leagnprocess is seen as being
extremely important for the quality of the innowati network (Harmaakorpi and
Pekkarinen, 2002). The relationship between ergregurial culture and economic
growth is considered to be rather strong and ergregurial economies are more

innovative and subsequently grow faster (Beugeds@dipo4).

In the modern knowledge economy, growth dependsnektely on the presence or
the formation of a network and environment favoeatal innovation, which is based
on the endogenous development capabilities. Evangtinthe firm-specific factors are
important determinants of innovation activity, teological opportunities and
favorable entrepreneurial environment have a peséffect on innovation activity, as

well.

4. Econometric approach

A production function is a relationship between putitand inputs. For a single

country the production function may be written as:

Mt:Fi(xiltvxiZtl """"" 1th1 t)
where: y is the quantity of output produced per producet and X is the quantity
of the jth input employed per producer unit (j=1,2n) in the ith country for the
period t. In order to specify the inputs and outpelationship, we begin with an

aggregate production function:

Yi=F(K4, L, t),



where: Y, K;, and L, are the quantities of aggregate real output, ipalysapital and
labor respectively at time t, in order to assesatvgnoportion of any increase in the
output over time can be attributed first to incesagn the inputs of factors in the
production. Solow (1956) postulated that the lefebutput depended on the level of
productivity

Y = At).F(K,L)

whereY is the level of aggregate output, namely econagniavth, K is the level of
the capital stockl is the size of the labor forcd\ is total factor productivity (a
measure of the current level of technology) amltime. Total-factor productivity is
measured as the difference between output and affartge, in addition to increases
in aggregate output due to capital or labour acdatiom and endogenous growth

theory asserts that increases in TFP are seem &gyito long-term economic growth.

Under this approach, Fagerberg (1987, 1988) createchodel of endogenous
technological change, focusing on the importancemdvation on economic growth.

According to Fagerberg (1987, 1988) economic growtbxplained as the combined
result of three factors, namely the potential foravation creation (proxied by patent
growth), the potential for innovation diffusion ¢xied by the level of productivity or

GDP per capita) and the exploitation of these pabn(proxied by complementary
factors, such as investment as a fraction of GOEXtending this model, and

following the theory presented in this paper, aditawhal complementary factor is

included, that is entrepreneurship (proxied byrthmber of self employed persons in
the economy).

Referring to the above mathematical equation, a6 agto the above mentioned

model, we obtain our estimating equation for thectfication for the growth rate of
real GDP:

Y =F(RD, Prod, Invest, Entrepr)

Where

10



RD;x refers to innovation creation activities, proxieg Research and Development
expenditure measure,

Prod refers to innovation diffusion, proxied by the éévof GDP per capita,
representing productivity,

Invest refers to the exploitation of these potentialexmd by the investment level as
a fraction of GDP, and finally,

Entrepr; refers also to the exploitation of these potestiptoxied by the the number

of self employed persons

The data apply to the economy of Greece and thegrcea period of 50 years, from
1950 to 2000. The measures of GDP and GDP peracap& adjusted in constant
PPPs standards, the Research and Development éxpend also measured in
constant prices and the investment level is reptedeby the Gross Fixed Capital
Formation, also in constant prices. The data haenlkextracted from the OECD,

Eurostat and the University of Pennsylvania datedas

Regression Analysis Results
Insert table here

The model shows that innovation and entreprengunshiGreece play a significant
positive role in economic growth level, as proxi®dthe output level. On the other
hand, this role does not seem to be rather strénsgfar as Greek economy is
concerned, this kind of relationship could be htired to the fact that Research and
Development, as well as entrepreneurial activitiegresent only a limited part within
the Greek economy. This situation could be consiarspecially first due to the
limited R&D expenditure both from the state and pineate agents, and second to the
unfavorable investment and entrepreneurial enviemtm characterised by the
complicated tax system and bureaucracy, which doets allow the efficient
exploitation of interactions between investmentpduction, employment, human

capital and specialized factors of production.
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5. Prospects

As it has been asserted in this paper, globalizagiod worldwide competition has
shifted the comparative advantage of corporatioms economies towards the factor
of knowledge and innovation, where entrepreneurdlaged on the endogenous
development capabilities plays a rather importamie,r as far as the growth,
productivity and competitiveness enhancement areamed. In order to promote
innovation activities and technological opportustientrepreneurship enhancement
seems to have a significant importance not onlpusiness success, but also to the

long run performance of the economy as a whole.

Under this perspective, among others, growth psdicgshould focus on creating
favorable environment for the co-operation betwiens and institutions that support
the development and exploitation of knowledge ammbvation. Furthermore, policies
should promote the entrepreneurial relations batwgms and institutions, fostering

the development and dissemination of the expertise, mobility of human and

physical capital and the enhancement of the reighips between business and
research entities. Specifically, they should enager actions such as, promoting
innovation, start-ups of specialized business sesyi technology transfer and
interactions between firms and higher education @search institutes, networking
and industrial co-operation and support for redeaend technology supply

infrastructure.
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