Proximity to Knowledge Sour ces and the L ocation of
Knowledge Based Start-ups

Abstract:

We use detailed longitudinal data on firms, humapital and universities to study the impact
of geographical proximity to knowledge sources ual absorptive capacity on the location
of knowledge-based start-ups in the Portugues@msgiThere are significant differences in
new firm formation in knowledge based sectors amdhgrtuguese regions. Using
municipalities as the regional unit of analysis, @eamine the influence of the regional
distribution of universities, yearly numbers of d#ats and graduates, and workforce
education on start-up numbers. We estimate modetegional entry using zero inflated
negative binomial regression. We find that locatems to knowledge and human capital
significantly influences entry by knowledge basét$ into regions, after controlling for
other regional-level variables. Results suggest tbeal opportunities available for new
businesses in manufacturing are fewer, and thairptdge capacity associated with human
capital may also be lower than in services. Indéadnanufacturing start-ups the creation of
local absorptive capacity (i.e. human capital) seéonmatter more than actual knowledge
generation by universities. While proximity to tlaegest urban centres plays a positive role
in driving entry into high and medium tech manufiaictg, its effect is the opposite on entry
into knowledge based services.

Keywords. Knowledge Based Start-ups; Location; Knowledger&esj Absorptive Capacity;
Manufacturing; Services.



1. Introduction

A widespread and diverse literature regards comnagom as “the most striking feature
of the geography of economic activity” (Krugman919p. 5). The performance of regional
economies varies markedly in terms of wage, wagawty, employment growth and
innovative performance (Audretsch, 1998; PorteQ30Different streams of literature have
looked at spatial differences in the distributioh pgpoduction and innovation, generally
concluding that these are due to increasing retimnagglomeration externalities) associated
with a variety of sources (Baptista, 1999; Audriets2003; Audretsch and Feldman, 2004).
Most empirical studies have suggested that firnesnaore productive and innovative when
clustered within a location (Faberman, 2005). Samhé¢hese studies have looked at firm
growth. For instance, Glaeser et al. (1992) expldrew positive externalities arising from
both regional industry concentration and divergityy contribute to firm employment growth.
Other studies have linked agglomeration extermalitiwvith higher firm innovative
performance (Baptista and Swann, 1998; FeldmarAadetsch, 1999).

The literature on the location of innovation haspblasised the role played by
agglomeration externalities associated with actedsowledge spillovers. Spillovers occur
whenever a firm shares knowledge with other bogeforming research and developmeént,
such as other firms, universities and governmestititions (Griliches 1992). If information
about new technologies, goods and processes, flogadly more easily than over great
distances, than establishing direct contact witfities that can produce knowledge which is
valuable for a firm’s activity should be one of tineain driving forces leading to the

geographic concentration of both production anadwative activities.

Regional economic development is a complex prooesslting from the interaction
of numerous factors, including entrepreneurial végti (Moyano et al., 2005).
Entrepreneurship can be seen as a process of @xglapportunities that exist in the
environment, converting ideas (which may arise fr&&&D activities) into successful
businesses and creating value through innovatibar(& 2000). Thus, while the creation of
new firms likely plays a central role in spawnirggional economic advances (Storey 1984;
Fritsch and Mueller, 2004), the pervasiveness dfepreneurial activities across regions
should vary according to the pools of innovativeanpunities and human capital available in

each region (Shane, 1996).

! without having to pay for such knowledge in a neartkansaction.



The present paper explores the differences in ivewfbrmation in knowledge based
sectors across Portuguese regions, looking at tredationship with accessibility to
knowledge sources, and the availability of humaipitah capable of exploiting such
knowledge to generate commercial innovations. Témalysis aims at extending our
knowledge of the mechanisms influencing the locatibknowledge based firms, which have
been found to have a greater potential to genenaig@loyment growth in the medium and
long term (Baptista and Preto, 2006), thus aidiolicp-makers in influencing the structural
determinants that impact start-up rates and empoymgrowth at the regional level.

The paper is organized as follows. The followingtes presents some literature
background on new firm location, developing hypst®to be tested with regard to the role
played by accessibility to knowledge sources inldwtion choice of start-ups. Section 3
presents the data and methodological approach inst#te present study, while section 4
reports the results obtained. Section 5 presentsnain conclusions, and highlights avenues

for improving and broadening this research.

2. Knowledge Accessibility and the L ocation of Start-ups

2.1. Knowledge spilloversand firm location

Most works on industrial location consider the ®ge of agglomeration
externalities as a key determinant of the geoggblgoncentration of economic activities.
Externalities contribute to firm competitivenessdamnovative performance through
mechanisms that involve both concentration andrdityeof industries (Glaeser et al., 1992),
as well as the local presence of specialised wsykiatellectual capital, customers and
suppliers, and other sources of information coriogrmarket conditions and technological
developments (Baptista, 1999; Audretsch, 2003halgh using different theoretical tools,
both urban economists and economic geographers hawg advocated that urban
agglomerations grow, amongst other things, bectheseallow people to interact and learn
from each other (Jacobs, 1969; Vernon Hendersof4;18cott, 1992; Florida, 1995; Gertler,
1995; Fujita and Thisse, 1996; Simmie and Leve®220The frequency of such interaction is

enhanced by geographical proximity.

It is therefore a general belief that location matto the development and growth of
industries (Stahlecker and Koschatzky, 2004). Mitehature has been developed around the
notion that firms tend to concentrate in certaigioas so they can benefit from co-location.



A particular stream of this literature focuses aivamtages arising from sharing and
accessing information and knowledge. Works in thiseam argue that the regional
environment is more likely to impact new, smalhfg than their large counterparts (Keeble
and Wilkinson, 1999; Simmie, 2002). One reasoritiar is the fact that such firms often lack
the complementary assets to develop and commereiakw products, and hence locate in
geographical areas where such assets are avadablean be contracted or licensed. As
industries become concentrated in a few regions,fitms should be attracted to those same
regions by the existence of such complementarytsadbels reinforcing this spatial clustering

process (Boschma and Lambooy, 1999).

If knowledge spillovers represent a significantnfioof agglomeration externalities,
then the location decision of new firms should bfuenced significantly by access to the
sources of such spillovers, including specialisachén capital and institutions performing
R&D activities (Audretsch et al., 2005). Also, thepensity to cluster geographically should
be higher in industries where new knowledge plagsee important role, as such knowledge
is less likely to be codified and easy to transouer great distances, with no need for
personal contact (Audretsch and Feldman, 1996;i®apand Swann, 1999). Thus, access to
knowledge sources should be particularly significeom high technology and knowledge

based industries and services.

Companies in innovative sectors tend to choose titmtm where significant
knowledge-generating activities associated witlsergectors occur (Zucker et al., 1998, 2002;
Audretsch and Stephan, 1996). These activities beaperformed by universities or other
firms and imply the presence of world class scfentesearch and human capital. Recent
literature has advocated that knowledge spillovgliesy an important role in fostering
entrepreneurship and innovative activity (Sorenand Audia, 2000; Baum and Sorenson,
2003). Spillovers from universities, as well asnirgrivate firms, have been recognized as
key sources promoting firm innovation and perforo®afStuart and Sorenson, 2003; Hall et
al., 2003). Stahlecker and Koschatzky (2004) indi¢hat spatial proximity matters for the
founding and early performance of firms in the kienige intensive business services sectors.
Also, Capello (2002) has found that high tech ssatiisplay high spatial concentration.

Empirical studies have found that new firm locatiabh the regional level is
significantly influenced by differences in indusintensity, population growth, and income
growth across different locations (Armington andsA2002). In studying regional variations

in new firm formation, Reynolds et al. (1994), andudretsch and Fritsch



(1994) identified a number of geographic-specifi@amacteristics that impact the location of
new firms. These characteristics were generallgdhas factors identified in earlier studies
by Carlton (1983) and Bartik (1985): firm birth eat were highest in regions with high
proportions of employment in small firms, demandwgh, employment specialization, and
population density. In the Portuguese context, fes#nd Vaz (2004) found that certain
regions generate a better entrepreneurial envirobhraed have a better potential for the
development of new businesses, while Costa andeiraix(2005) found evidence that
proximity to universities influences positively ti@novative activities of technology based

firms.

Relatively few studies have focused on the inflgeataccess to knowledge sources
on the locational choice decision of new firms. Aatdch et al. (2005) found that new
knowledge and technology-based firms have a higbegarsity to locate close to universities,
presumably in order to access knowledge spillov€aslsson and Nystrom (2006) find that
accessibility to company R&D has a stronger imgachew firm formation than accessibility
to university R&D. However, most of the literatuwe the location of new firms does not set
high tech industries apart from the remaining ssct@onsidering the specific knowledge
and human capital requirements of firms in highhteaustries, it can be argued that such a
distinction should be made (Bade and Nerlinger020According to Markusen et al. (1986),
the innovative nature of high tech industries detsaspecific conditions to develop. Hence,
knowledge sources should be an especially significketerminant of start-up location

choices for knowledge based industries and services

2.2 Absor ptive capacity and geographical proximity

As new knowledge spills over, one person may disc@n opportunity and another
may exploit it. Such knowledge may be more thart pisout products and processes,
including also organizational forms, managementc@dares, or other industry trends
(Anselin et al., 2000; Gilbert and Kusar, 2006)efdfore, knowledge spillovers represent
key sources of opportunities for both new and exgsfirms to enhance process efficiency,
make product improvements, and develop technolbgité organizational innovations (Acs
and Plummer, 2005).

While the generation of new knowledge requires ifjgdlhuman capital, so does the

ability to absorb such knowledge. As establishedth®y well-known work of Cohen and



Levinthal (1989, 1994), firms differ in their albylito absorb the pool new knowledge
resulting from research which becomes accessibtispendently of the degree or nature of
its development. Such differences result from d#fees in the firms’ own abilities to

perform R&D and, therefore, in the quality of théuman capital. This suggests that the
amount of positive knowledge-related externaliiemerated in a region depend not just on
the local supply of knowledge and information spitrs, but also on the existence of a local
labour pool which is capable of absorbing such®grs generating commercial innovations
(Shane, 1996; lammarino and McCann, 2006). Andarssal. (2005) found that patents are
responsive to the spatial distribution of workerslifferent levels of education, as well as to

the distribution of private and university R&D fhites.

2.3 Univer sities as knowledge sour ces

The local presence of universities can generatgiy®externalities through both the
performance of knowledge-generating R&D activitkesl the education of specialised human
capital, capable of absorbing such knowledge. Gagagcal proximity of an academic
institution to a knowledge intensive industry mag B source of positive knowledge
externalities, since firms can cultivate relatiapshwith universities, participating in research
consortia and partnering with academics that datedl scientific work (Audretsch and
Feldman, 2004). For instance, personal networkacaidemics and industrial researchers,
may lead to the commercial exploitation of knowledgenerated at universities by existing
firms or university spin-off start-ups. Moreoveresh graduates may be important channels
for disseminating the latest knowledge from academithe local high tech industry (Varga,
2000).

Acs et al. (1994) find that small firms are reciggeof R&D spillovers generated both
in universities and in the R&D centres of theirgler counterparts, and such spillovers are
apparently more significant in stimulating innovatiactivity by small firms than by large
corporations. Anselin et al. (1997) find evidence lacal spatial externalities between
university research and high technology innovatieavity. Feldman (2000) reports strong
evidence in favour of a growth effect of geographidusters influenced by active research
universities for the United States. Bade and Ngdin(2000) find a strong positive
correlation between the number of new technologsetafirms and the location of R&D

facilities for West Germany. Fisher and Varga (200®vide evidence of the importance of



geographically mediated knowledge spillovers fromiversity research activities to regional
knowledge production in high tech industries in thias They find that such effects differ
across industries, and increase with geographicatimpity. Acosta and Coronado (2004)
find that companies in those regions with a moredigable scientific environment make
greater use of scientific knowledge, as indicatgdhe use of scientific citations in patent
documents. Other studies, such as Bania et al.2f19@d that the relationship between

university research and firm births varies acrossistrial sectors.

2.4 Hypotheses formulation

The present paper investigates whether proximityumoversities is a significant
determinant of the creation of new knowledge bds®eas in regions. Universities can be
viewed as an important source of knowledge thrahghdevelopment of research activities,
and also as the primary generator of qualified huoapital that is capable of comprehending
such knowledge. In addition to educating humantabprhich may be directly involved in
the creation of new firms, either as founders or émployees, university scientists may also
act as facilitators in the contact between logah$i and their own (national or international)
networks of colleagues, thus widening their knowkedources. We therefore formulate the

following hypothesis:

H1: The number of higher education institutions in a region has a positive effect in
determining entry of knowledge based firmsin that region.

H2: Regions with higher number of university students are more likely to have higher

number of new firms in knowledge based sectors.

H3: Regions with higher number of university graduates are more likely to have
higher number of new firms in knowledge based sectors.

3. Data and M ethodology

3.1 Data and Variables

The data concerning new firm formation used for eicgd estimation in the present
paper come from th@uadros de Pessoal database, which results from information gathered

yearly by the Portuguese Ministry of Social Segquahd Labour on the basis of mandatory



information submitted by firms. This is a longitodl matched employer-employee database
which includes extensive information on all privdiems, establishments, workers and
business owners in the Portuguese economy for énedo 1982-2003. We confine our
analysis to knowledge intensive business servi€és) (and knowledge based manufacturing
(high and medium tech firms), building a datasettaming all new knowledge based start-
ups in these sectors entering in the period 199B-28tart-ups were identified as a new entry
in the yearly databageshecking all information back to 1982, and crolseking this date
with the earliest employee admission date. Firntsrerg before 1992, and firms for which

the entry date could not be identified, were natstdered in our analysis.

Start-ups were assigned to the 275 ContinentaliBogise municipalitiesConcel ho).
Additional data on municipalities was gathered fribra National Institute of Statistics (INE).
Information on universities, numbers of studentsd graduates was collected from the
Observatory of Science and Higher Education (OCB&) followed the OECD classification
of knowledge based industries, aggregated by téabpndevel, which is defined as the sum
of high technology and medium-high technology iridas, post and communications,

finance and insurance and business services (OBRUL2).

The variables used in the empirical estimationpaesented in table 1, together with
their descriptive statistics. The dependent vagialsed in the study is the number of start-up
firms in each year and in each region. Followingséh and Falk (2007), we use the number
of start-ups instead of the start-up rate as degr@nehriable, as start-up rates may vary with
changes in employment and numbers of firms in éspective industry and region. Numbers
of start-ups vary considerably across municipajtiecluding several occurrences of zero
births, and also very high numbers of start-upstiier Lisbon municipality. Also, high and
medium tech industry start-ups are considerably flean knowledge intensive service (KIS)

start-ups.

As explanatory variables, we usgeee different measures of knowledge accessibility
the number of higher education institutions; thembar of students enrolled in higher
education institutions; and the number of gradualée number of institutions in a region
measures knowledge production in the region (Baha., 1993; Audretsch et al., 2005). The

2 Only new firm start-ups are considered, so newtglastablishments by existing firms are excludechfthe
analysis.



number of students indicates knowledge assimilatibne number of graduates indicates the
creation of human capital by a region in each yéatart-ups are created as the result of the
exploitation of knowledge embodied in people, regiowith higher concentrations of
university graduates will also show higher levefsfion formation in knowledge based
sectors (Giarratana, 2004). In addition, therevislence showing that entrepreneurs start
their firms in regions where they have lived andaleped their social networks so it seems
reasonable to assume that scientists and receduaes will start firms in the locations
where they undertook their studies, or in adjacegions (Figueiredo et al., 2002; Michelacci
and Silva, 2005).

Several control variables are also used to accéambther factors affecting the
number of start-ups. New firm creation is likelylde associated with the size of the regional
market. Hence, we use total sales per capita aseasure of regional development.
Agglomeration externalities associated with knowkedpillovers do not originate solely in
universities. Other firms may also be a significaaurce of knowledge. The density
incumbents in a region has been shown to affecl lbom formation rates significantly
(Baptista and Swann 1999; Kangasharju, 2000; AdsPiammmer, 2005). We use the number
of firms in knowledge based sectors in the regjmar (housand inhabitants) as a measure of
such agglomeration effects. If spillovers of knosdge generated by incumbents and picked
up by potential entrants are significant, we expleist variable to affect entry of new firms in
the region positively. Moreover, large numbersnaiuimbents are likely to signal low barriers

to entry, thus reinforcing this effect.

As a measure of the human capital in the regiorsuge the logarithm of average
years of education of the labour force in the regi®revious research has shown a positive
relationship between measures of human capital emticbpreneurial activity at a regional
level (Audretsch and Feldman, 2004; Andersson .et2805). Accordingly, we expect that
higher levels of human capital will have a positeféect on new firm entry in knowledge

based sectors.

The logarithm of total population per square metas used as a measure of regional
demand size, which should represent an attractiostért-ups. Kangasharju (2000) indicates

that many new firms are established to supply tdiem local markets. Thus, we expect to

% This measure has the advantage of capturing tla¢ivie size of higher education institutions: omege
university may have a more significant impact thaa smaller ones.



find higher firm formation in regions with higheopulation density. In addition, we use two
measures of urban accessibility: firstly, distantceg&ilometres (km) to Lisbon and Oporto
(the two major urban areas in Portugal) gauge adeethe largest markets; secondly, access
to regional markets is captured by the distanceknm from each municipality to the
corresponding district’'s administrative centre. 3de&ariables also proxy access information
about market and regulatory requirements, as irdtion is usually more readily available in

core regions (Figueiredo et al. 2002). We expeaerfians to locate closer to urban centres.

Finally, we should point out that, following Audseh and Fritsch (1994), and
Figueiredo et al. (2002)as we focus on variablsgessng factors that may affect differences
in firm entry across regions, we are not concenvéll capturing factors which may affect
entry rates on a national or global level, but @mikely to vary across regions in the same
country, such as the minimum efficient scale infedldnt sectors, the cost of capital, or

macroeconomic fluctuations (see, for instance: fBesyjand Evans, 1994).

3.2 Methodology

Our analysis introduces knowledge accessibilityaateterminant of the number of
entrants in knowledge based sectors, while comgpfbr a set of variables believed to affect
differences in entry levels across regions. Wequeréd separate regressions for services and
manufacturing. In addition, we introduced time dusnto account for time-specific
influences, such as differences in the effects udiress cycles across regions. Since our
dependent variable is the number of firms who emeach region, count data regression is

used. We use pooled panel data observations f@ahenunicipalities.

Given the high variability in the number of entsracross municipalities, and the
large number of zero entrants observed, the Poid®tnbution is not used in the present
study. In cases where there is overdispersionwihere the sample variance is higher than
the sample mean, the Poisson variance assumptesroid hold (Cameron and Trivedi, 1986,
1990). A Pearson residuals test was performed,ircainf the inadequacy of the Poisson
distribution to our sample. Since our dependeniatée contains many zero values (more
than 25% for services and more than 50% for ingilustve use the zero inflated negative
binomial model for the estimations presented ($ee,nstance: Greene, 1994; Mullahy,
1997). Upon estimation, the Vuong test confirmeel dippropriateness of the zero inflated

models for our sample.



Model estimation correcting for spatial autocortiela (Anselin, 1988, 2001)
provided non-significant coefficients, meaning thiare is no spatial autocorrelation in our
data when using the municipality level of analyditus, new firm formation in adjacent
municipalities seems to be independent. An expiandor this result may be that founders
of new firms tend to locate their businesses ise&lproximity to their homes, and therefore a
significant number of entrepreneurs set up thesirmesses in their own region. This is

consistent with previous results obtained for RyatFigueiredo et al., 2002).

4. Reaults

4.1 Geographic distribution of knowledge based firms

Figure 1 displays the distribution of knowledge dzh$irms (high and medium tech
industry and knowledge intensive services) per shad inhabitants in each of the 275
Portuguese municipalities for the years 1992 an@22@Portuguese municipalities are
grouped into 18 administrative districtfhe maps show a considerable increase in the
number of knowledge based firms from 1992 to 2@@2sistent with the general emergence
of knowledge related activities in developed ecomsm The maps reveal a high

concentration of firms along the coastline, witkajer incidence in the north of the country.

In 1992, knowledge based activities were mainlycemtrated in a few key regions,
namely Lisbon, Oporto, Aveiro, Faro, and surrougdareas, corresponding to the largest
urban agglomerations. In addition, the municipeditof Leiria and Marinha Grande displayed
a high concentration of firms, associated with #teng cluster of glass and moulding

industries which had developed over the yearsasdlareas.

By 2002, the geographical distribution of knowledggesed firms across the country
had become more even, although the difference leetweastline and inland areas is still
significant. The regions of Lisbon, Oporto, Aveimod Faro maintain their prominence in
terms of knowledge based firms, but Braga, to thrthnof Oporto, and Coimbra, in-between
Lisbon and Aveiro, have also emerged as major enanoentres. The map also shows an
increasing sprawl of firms from the core municipal towards the surrounding areas, likely
due to rising congestion costs (i.e. real estategprand transport/commuting times). While

new firms seem to be increasingly locating in mipabties adjacent to core areas, inland
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regions still display relatively low densities afidwledge based economic activities. This is
particularly striking given that these regions féed the most (in per capita terms) from EU
cohesion funding, being the target of consideraiblestments in both physical and

knowledge infra-structure (i.e. new universitiesl @asearch units).

4.2 Estimation Results

Regressions results are presented in tables 3 hifgim and medium-high tech
industries) and 4 (for knowledge intensive senjic€sven their high correlation levels (see
Table 2), the explanatory variables related witlhwdedge sources and absorptive capacity
are included in separate regressions. Column lepteshe results for the regression using
number of graduates as the knowledge-related exwan variable; column Il presents
results using number of students; and column Hpldiys estimation results using number of
universities. Coefficients for the control variablere consistent regardless of the knowledge-
related explanatory variable used, so the estimstappear to be robust. The overall results
suggest that variables associated with accessawlkdge sources and the ability to absorb
knowledge available in the environment have a figant impact on new knowledge based

firm formation in both manufacturing and services.

For the manufacturing firms (high tech and mediughtech), absorptive capacity
seems to matter more than actual knowledge creatjoaniversities: while the number of
students and graduates in each year significantgease the probability of one more firm
entering the market, the local presence of a usityeihas no significant impact. The
coefficient obtained show that one more graduateeases the probability of entry by 0.8%,
while one more student increases the probabilitg oéw firm entering by 0.6% in new firm
entry (Column Il). The lack of significance of ueigity presence in the municipality may
also be due to the specific kind of research baimdgrtaken. The knowledge being generated
in local universities may not be easily absorbe@gpiring entrepreneurs, or may give rise to
opportunities that require significant investmentdamay therefore be more easily
implemented by incumbents. Hence, the results monfypotheses 2 and 3 for high and

medium-high tech sectors, but reject hypothesis 1.

The regional presence of knowledge based firms ggaificant driver of entry,
suggesting that agglomeration externalities areeaddsignificant. While other kinds of
positive effects arising from agglomeration — swh pools of experienced labour or
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specialised suppliers — are likely to be pickedhypthis variable, it is also likely that
incumbents are an important source of knowledgkosprs, thus contributing to increase
entry. In fact, we may argue that this result sugpthe finding by Karlsson and Nystrom
(2006) that accessibility to company R&D has argysy impact on new firm formation than

accessibility to university R&D, at least for maaciuring.

A striking result is that regional average workc®reducation displays a negative and
significant coefficient for all regressions. Thisggests that more educated workers seem to
be more attracted by paid employment in large ifmembts, and are unwilling or unable to
recognise and take advantage of opportunities éar business creation. It may also be that
pools of highly skilled labour in most municipadis are still insufficient to fulfil demand by
incumbents, thus leading to high wages and gregiportunity costs of starting a firm for
these highly skilled workers. One may thereforectae that a lot of new firms, even in
knowledge based sectors, are being started bythssated and less experienced individuals,
thus benefiting from lower entrepreneurial humapited This conclusion is consistent with
relatively high levels of necessity-based and urleympent-driven entrepreneurship, and
with relatively low impacts of new firm creation @mployment growth registered by several
studies about Portugal (see, for instance, Ac$ @085; Baptista et al., 2006; Baptista et al.,
2007).

Other control variables display the expected res#bpulation density and total sales
have positive effects, suggesting that local magke¢ has a positive impact on new firm
creation. The results obtained for the urban aduiéiss variables reveal that increases in
distance to administrative centres and to the &rgeetropolitan areas lead to decreases in
new firm entry. This suggests that high and mediugh- tech firms aim at markets that go
beyond their local surroundings, and transportscasatter for location, particularly if scale
economies in production are significant (thus aomfig the arguments put forward by
Krugman, 1991).

Table 4 shows that the impact of access to knoweledgirces and absorptive capacity
seem to matter more for the local creation of newwedge intensive services than for
knowledge based manufacturing. An increase of ook graduates increases the probability
of new firm entry by 3%, while one more studentr@ases the probability of new firm entry
by about 2.9%. The number of universities in thggae also displays a positive coefficient,
suggesting that knowledge spillovers originatindpical universities have a greater impact on

entrepreneurial activity in services than in mantifeing. This is likely to be associated with
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lower set up costs in services when compared wahufacturing. Moreover, these results
reflect a significant trend of increasing employmenknowledge based services (including
telecom, financial, insurance and real estatendutis period, as a result from privatisation,
de-regulation and increased foreign investment.oAlaccording to the results of the
Community Innovation Surveys (CIS), Portuguese dirtmave been significantly more
innovative in services than in manufacturing (B&&03), showing higher levels of both
R&D and adoption of new technologies. The resutisficm hypotheses 1, 2 and 3 for

knowledge intensive services.

Agglomeration effects associated with the local sitgnof incumbents are also
significantly positive on entry by new knowledgdeinsive service firms. However, the
magnitude of the coefficients is smaller than foanufacturing. This suggests that, while
incumbents play a prominent role in generating Kedge spillovers that generate new entry
into high and medium-high tech manufacturing iniweg, for knowledge-based services this

role is more evenly shared with other sources ofkadge, such as universities.

The coefficients for the effect of regional worlder education on entry into
knowledge intensive services display the opposgaads to those for entry into high and
medium-high tech manufacturing. In fact, the magtet of the positive coefficients is
considerable, suggesting that highly skilled labanrlikely to recognize and exploit
opportunities for new business creation in knowkedmsed services. While this surely
reflects lower set up costs and barriers to emtrgarvices than in manufacturing, it is also
likely to be associated with higher levels of inaben, R&D and new technology adoption
in services than in manufacturing which, as wasifgadi out above, have been a feature of the

Portuguese economy.

Regional sales volumes and population density aysghe same positive effect on
entry as for manufacturing, as would be expectextal demand effects display a greater
magnitude on entry into services than on entry mamufacturing, suggesting that new firm
formation in services is more likely to respondl@acal market needs. This conclusion is
reinforced by the results for urban accessibiligyiables. Variables measuring distances to
the largest metropolitan regions of Lisbon and @pdisplay positive and significant (albeit
of relatively small magnitudes) effects on entryoirservices, an opposite effect to that
registered for manufacturing. These results sugdgest local (or, at least, regional)
accessibility to knowledge based services is ingmirtfor customers, and creates

opportunities for entry into regions that are lechfarther from the largest urban centres
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(Holl, 2004). However, distance to the district italpadministrative centre still displays a
negative significant effect on entry into a munadity, suggesting that distance matters for
customers only up to a point, so while competifimm firms located in urban centres that
are farther from the local municipality may hindee perceived chances of success for new
start-ups aimed at the local market, competitiomfifirms located in nearby urban centres is

perceived as significant by potential entrants.

5. Concluding remarks

The purpose of this paper was to identify regiadifferences in new firm entry in
knowledge based economic activities, relating thetle the local availability of knowledge
sources and of human capital capable of absorbragadle knowledge, converting it into
exploited entrepreneurial opportunities. This asiglwims at extending our knowledge of the
mechanisms influencing the location choice of kremgle based firms. Entrepreneurship can
be seen as a process of exploiting opportunitias éxist in the environment. Thus, the
incidence of entrepreneurial activities acrossaegishould vary according to the pools of
innovative opportunities and human capital avadableach region.

There are significant differences in new firm fotioa in knowledge based sectors
among Portuguese regions. Although the number whsfiin these sectors increased
significantly over the period under analysis (12992), these differences have, for the most
part, persisted. Our study finds that local acdesknowledge and human capital plays a
significant role in generating differences in enby new knowledge based firms across
regions, even after controlling for other regiotelel factors, such as the size of the local
market and agglomeration effects arising from tlemsity of incumbents. However, the

pattern of region-specific effects is different foanufacturing and services.

Based on previous research, we used of three eliffeneasures of local access to
knowledge and human capital: i) the number of wsites in the region, which allows to
capture the impact of knowledge-generating R&D addcation activities; ii) the number of
graduates in the region; and iii) number of stuslentthe region. These last two measures
capture knowledge embodied in individuals througimial education. Furthermore, we use
average levels of education of the workforce tawagpmore specific levels of human capital,

associated with labour market experience as wellitsforma education.
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While the number of college students and new cellggaduates plays a significant
role in driving entry into knowledge based secttwsal presence of universities only has a
significant positive effect on entry into knowledigéensive service sectors and not into high
and medium-high tech manufacturing. This suggéd®ts for manufacturing, the creation of
absorptive capacity (i.e. human capital) seemsatienmore than actual knowledge creation
by universities, and also that most knowledge thaiseful for potential start-ups originates

in incumbent firms. However, two sorts of mattdrewdd be taken into account:

I. the set up costs for knowledge based manufactaredikely to be much higher
than for knowledge based services, meaning thaidiity constraints will be more
binding for aspiring entrepreneurs, while local keds are unlikely to be enough
to support the required efficient scale;

ii.  innovative activities, including R&D and technologgoption were significantly
higher in Portugal for knowledge intensive servitiesn for high and medium-
high tech manufacturing during the period undetyams so opportunities for new

businesses were probably more numerous in services.

These two factors also help explain a strikingeddhce between manufacturing and
services. While regional average work force edocatlisplays a negative and significant
effect on new firm formation in high and medium+higgch manufacturing, its effect on new
firm formation in knowledge intensive sectors issipige and significant. This seems to
confirm that opportunities for new businesses imufacturing are indeed fewer, and that
absorptive capacity associated with human capitat also be lower for manufacturing than
for services. If manufacturing-specific human calpits scarce, more educated workers
should be able to obtain more attractive wage ®ffiey incumbents, thus raising the
opportunity cost of starting a new business. Ttge auggests that, while in knowledge based
services the amount of skilled human capital hashred the levels required for potentially
more competitive new businesses (i.e. with greatdrepreneurial human capital) to be
started, new firms in knowledge based manufactuang more likely to be started by

individuals with lower entrepreneurial human capita

Local competition and transport costs also impaiteréntly on manufacturing and
service start-ups. Start-ups in high and mediuni-tiech manufacturing are less likely to
appear in areas farther from large urban centres i probably due to the fact that these
firms require access to markets that are largan tha local ones, and transport costs are

significant enough to drive firms to locate cloger larger urban centres. Start-ups in
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knowledge intensive services are more likely tatedarther from the largest urban centres,
suggesting that local markets represent a significgportunity for new firms in these
sectors. However, proximity to local (district-lévarban centres has a negative impact on

regional start-up numbers.

By focusing the analysis on the role played by llokaowledge sources, and
absorptive capacity embodied in local human capitak paper adds to the still scarce
literature addressing these factors as determiramew firm entry into regions. A further
contribution is provided by focusing specificallp &nowledge based sectors, which have
shown greater potential for employment creatiorthe medium and long run. The results
obtained, particularly with regard to differencestviieen manufacturing and services, offer
significant insights for policy-makers. In partiaul while the local development of
knowledge-based manufacturing seems to require mevestment in education of
specialised human capital and in R&D activitiestthygenerate knowledge spillovers,
development of knowledge based services seems todErgoing a more advanced stage of
development, in which competitiveness and efficeace more likely to arise from local

competition and innovative activity.

Future work needs to concentrate in more speciindk of research and human
capital, so as to distinguish between knowledgecesuand absorptive capacity that are more
relevant for different types of knowledge-basedvéats (in particular, for manufacturing vs.
services). Moreover, the data may be used to extem@nalysis through the use panel data
methods applied to count data models, while looldpecific at treatment and policy effects
arising from the creation of new knowledge sour@gh as a new university) in specific

regions.
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Table 1- Summary statistics

Variables Mean Std. Dev. Min M ax
Entry in KBE industries 0.7984 2.0168 0 25
Entry in KBE services 7.6310 29.2678 0 615
Graduates per inhabitant (In) -19.3706 8.1803 2290 5.2541
Students per inhabitant (In) -18.3744 9.3762 -23902 7.0420
Universities per inhabitant (In) -16.9506 3.1760 8.4r07 -8.3535
Work force years or education (In) 1.803904 0.14205 0.594739 2.262747
Sales volume per capita (In) 8.648742 0.8649617 296 12.18453
KBE firms per thousand inhabitants 1.076184 0.8976 0.042823 9.615654
Population Density (In) 4.371502 1.369354 1.831016 8.966364
Distance to administrative centre 32.23166 18.70575 0 88
Distance to Oporto 174.1036 116.5738 3.5 463.5
Distance to Lisbon 198.1056 99.04156 6.5 396
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Table 2- Correlation matrix

E.ntry Entry Grads Students  Univs Educ Sales KBE Pop Dist adm Dist PiSt
ind ser centre  Oporto  Lishon
Entry in KBE industries 1
Entry in KBE services 0.5647 1
Graduates per inhabitant (In) 0.4151 0.3644 1
Students per inhabitant (In) 0.4059 0.3543 0.9048 1
Universities per inhabitant (In) 0.3557 0.3124 UB8 0.9869 1
Work force years or education (In 0.2934 0.2954 3587 0.3474 0.3315 1
Sales volume per capita (In) 0.4208 0.3702 0.3538 .3622 0.3317 0.5419 1
KBE firms per thousand inhabitants 0.5659 0.5582 0.4354 0.4183 0.3898 0.6256 0.6955 1
Population Density (In) 0.4938 0.4063 0.3926 0.40760.3653 0.4114 0.5113 0.428 1
Distance to administrative centre -0.3374  -0.22430.3435 -0.3397 -0.3191 -0.1701 -0.2999 -0.2643 94r3 1
Distance to Oporto -0.0856 0.051 -0.0463 -0.0495 .03D 0.0923 0.0539 0.1379 -0.2942 0.2016 1
Distance to Lisbon -0.0507 -0.033 -0.04 -0.0389 0304 -0.1194 -0.2662 -0.1655 -0.0145 0.0592 -0.4127 1
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Figure 1- Distribution of knowledge based firms in Portugaesunicipalities in 1992 and 2002
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Table 3- Regression results for high and medium-high teahufacturing

High and M edium-high Tech

entry HMT  entry HMT entry HMT
Graduates 0.00829**
(0.00355)
Students 0.00651**
(0.00320)
Universities/institutions 0.01236
(0.00949)
work force education -1.52313**  -1.52704*** -1.3608**
(0.57600) (0.58380) (0.58380)
Sales volume per capita 0.16439** 0.15650** 0.16354
(0.07009) (0.07036) (0.07022)
KBE firms 0.35354*** 0.35772%** 0.35853***
(0.04198) (0.04207) (0.04215)
Pop. Density 0.32237**=* 0.32612*** 0.32764***
(0.03020) (0.03026) (0.03029)
Distance to administrative centrd -0.01465**  -(4Q9*** -0.01530***
(0.00245) (0.00244) (0.00244)
Distance to Oporto -0.00105***  -0.00104*** -0.00159
(0.00038) (0.00039) (0.00038)
Distance to Lishon -0.00107**  -0.00108*** -0.0016F
(0.00037) (0.00037) (0.00037)
yl -0.00413 -0.10452 -0.06748
(0.19604) (0.20319) (0.20306)
y2 -0.00104 -0.01078 0.02712
(0.18751) (0.19034) (0.19048)
y3 0.06458 0.05877 0.09060
(0.16924) (0.17132) (0.17145)
y4 -0.06259 -0.06777 -0.04026
(0.16188) (0.16349) (0.16343)
y5 -0.20380 -0.20955 -0.18545
(0.15673) (0.15815) (0.15783)
y6 -0.05015 -0.05798 -0.03716
(0.14488) (0.14622) (0.14611)
y7 -0.14318 -0.15058 -0.13191
(0.14163) (0.14272) (0.14249)
y8 -0.28034** -0.28603** -0.27262**
(0.13679) (0.13748) (0.13747)
y9 -0.04961 -0.05234 -0.04702
(0.12513) (0.12535) (0.12537)
Constant 0.26704 0.30064 0.07492
(1.17961) (1.20512) (1.23354)
Observations 2676 2676 2676

Standard errors in parentheses

* significant at 10%; ** significant at 5%; *** sigificant at 1%
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Table 4- Regression results for the knowledge intensiveisesv

KIS
entry KIS entry KIS entry KIS
Graduates 0.03038***
(0.00184)
Students 0.02935***
(0.00162)
Universisties/institutions 0.07782***
(0.00476)
work force education 0.72115*** 0.41701 0.48767*
(0.25438) (0.25458) (0.25910)
Sales volume per capita 0.33120***  0.31148*** 0.9BF**
(0.03510) (0.03466) (0.03535)
KBE firms 0.22530***  0.22918*** 0.24347***
(0.02940) (0.02870) (0.02963)
Pop. Density 0.42046***  0.42895*** 0.44084***
(0.01539) (0.01512) (0.01548)
Distance to administrative centre -0.00680***  -(BEQ*** -0.00698***
(0.00103) (0.00102) (0.00104)
Distance to Oporto 0.00123**  0.00129*** 0.00123***
(0.00017) (0.00017) (0.00017)
Distance to Lishon 0.00035** 0.00028* 0.00027
(0.00017) (0.00017) (0.00017)
yl -0.10344 -0.47006***  -0.43826***
(0.09448) (0.09744) (0.09909)
y2 -0.45180***  -0.54013***  -0.51124***
(0.09371) (0.09320) (0.09474)
y3 -0.14388* -0.20819** -0.18398**
(0.08313) (0.08249) (0.08397)
y4 -0.17383**  -0.23387***  -0.21282***
(0.07971) (0.07899) (0.08039)
y5 -0.29330***  -0.34987***  -0.33247***
(0.07654) (0.07581) (0.07712)
y6 -0.08799 -0.14883** -0.13051*
(0.07107) (0.07050) (0.07175)
y7 -0.16749**  -0.21171**  -0.19538***
(0.06813) (0.06745) (0.06865)
y8 -0.33985***  -0.37989***  -0.37152***
(0.06714) (0.06637) (0.06757)
y9 -0.01683 -0.03770 -0.03274
(0.06149) (0.06053) (0.06170)
Constant -4.47587**  -3.78273**  -3.27000***
(0.54824) (0.54953) (0.57354)
Observations 2676 2676 2676

Standard errors in parentheses

* significant at 10%; ** significant at 5%; *** sigificant at 1%

27



