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1. INTRODUCTION

It isfrequently argued that in the last 30 yearsthe innovative advantage hasmoved from large, established
enterprises to smal and new firms, because new technologies have reduced the importance of scae
economiesin many sectors (e.g., Mejaard, 2001). Also, anincreasing degree of uncertainty in theworld
economy from the 1970s onwards has created more room for innovative entry (Audretsch and Thurik,
2001). A consequence of these developmentsisthat the importance of new and smal firmsfor economic
development has increased. Since the seminal work of Birch (1987), who stated that smal and medium-
Sized enterprises create most of the new jobs, the interest in entrepreneurship and SMEsinrelaionto job
creation hasgrown rapidly. Many studies have shown that SMEsdo play animportant rolein job crestion
(e.g. Broersmaand Gautier, 1997; Picot and Dupuy, 1998). Others statethat thisroleisoverestimated due
to the high job destruction rate among SMEs (eg. Davis et d., 1996). De Kok et a. (2006) show that
amdl and medium-szed firms can be seen as the main source of employment growth in the Netherlands
during the period 1993-1998.' Roughly tworthird of net annual employment growth can be attributed to
amdl and medium-sized firms. In addition, the average annua net employment cregtion rate is 2.4% for
amal firms, 1.2% for medium-szed firms and 0.7% for large firms during the period mentioned. Verhoeven
et a. (2005) report that in the Netherlands, 54% of tota grossjob creationin 2004 was accounted for by
new-firm start- ups (including new subsidiary companies). These studiesmark theimportant contributionof
new and amdl firms to economic development in modern economies.

The rel ationship betweennew firm formation and economic devel opment iscomplex. When new businesses
enter amarket, they may have both direct and indirect effects on the economic performance of the market
they enter. The direct or immediate effect relates to the new jobs that are created in the new units at the
gart of business operations. Theindirect effects occur sometime after the new firms have started andrdae
to the crowding-out of competitors (negetive effect) and, il later, to improved competitiveness of the
industry induced by the increased competition of the new firms (Fritsch and Muedller, 2004).

The present paper investigates the time lags rdated to the direct and indirect effects of new businesseson
the economic performance of the market they enter. In particular, usng a data base for 40 regionsin the
Netherlands over the period 1988-2002, we examine the lag structure of the impact of new firms on
employment change. When invedtigating the rdation between new firm formation and economic
development we redlise that, besides the lag structure, at least two other aspectsare of importance. First,
the relation may differ by sector of economic activity. It is generdly well-known that start-upsin

manufacturing are quite different from start-upsin services, for ingancein terms of theamount of start-up
capitd required. Furthermore, the qudity of start-up projects may differ between sectors (sdection effect).
Hence the impact of new firm formation on employment may differ as well. Second, the degree of

urbanization may influence the relation as well. In areas where business dengty is higher, agglomeration
advantages and knowledge spillovers may aso be higher, and hence the economicimpact of new firmsmay
behigher. Agan, thequdity of start-up projectsmay differ between rurd and urban areas (sdection effect),
for ingance because highly skilled individuas move to the citiesin order to find employment. In this paper
we a so examine whether the rel ation between new businesses and regiond development differsby sector
and by degree of urbanization.

' IndeKok et al. (2006) small firms are defined as firms with awork force of 0-9 full-time equivalents. Mediumsized firms
have awork force of 10-99 and large firms have awork force of 100 and more full-time equivalents.
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We find that the maximum effect of new businesses on regional development is
reached after about six years. Our results aso suggest that the overall employment
impact of new-firm start-upsis positive but that the immediate employment effects
may be small in the Netherlands. Furthermore, we find that the employment impact
of new firmsis strongest in manufacturing and that the employment impact of new

firmsis stronger in areas with a higher degree of urbanization.

The organization of this paper is as follows. In Section 2 we discuss the theory and earlier empirical

evidence for the Netherlands. Section 3 describes our data base on start-ups and employment for the
Dutch regions while Section 4 dedl's with the model and methods that we use in our paper. In the last
sections the results are presented and interpreted.

2. THEORY AND EARLIER WORK

2.1 Theory

As mentioned, when new businesses enter an industry, they may have both direct and indirect effects on
industry-wide economic performance. Thedirect effect relatesto the new jobsthat are crested in the new
units at the start of business operations. The indirect effectsrelateto the effectsthe new businesses have
on the incumbent firmsin the market. There are severa types of indirect effectswhichmay be negativeor
positive. For ingtance, one may think of job destruction in the least competitive incumbent firms through
increased competition of the new firms (negative effect). On the other hand, there are dso positive effects.
I ncumbents imitate innovations made by new firms. The incumbent firms are dso simulated to innovate
themsalves. Furthermore, to resst the threat of start-ups, incumbents lower their prices, which, in turn,
increases demand for products and services (Verhoeven, 2004). For a more elaborate discussion of the
direct and indirect effects of new firm formation we refer to Fritsch (2007).

In this sudy we will aso investigate whether the relaionship between business cregtion and employment
growth differs by sector. One might argue that a higher start-up rate has more impact in sectors with a
higher innovation-intengty compared to non-innovative sectors. More intense competition in innovative
sectors may lead to a higher speed of technologica progress, which in the longer run may lead to higher
growthin these sectors.

As mentioned, we aso investigate whether the degree of urbanization influencesthe relation between new
firmsand employment growth. Whenmany firms arelocated close to each other inheavily popul ated arees,
positive agglomeration effects may emerge, e.g. accessto abroader labour market, the sharing of research
organizations and the easier diffusion of (tacit) knowledge (Werker and Athreye, 2004, p. 508). As
knowledge spillovers tend to be localized, the new knowledge generated or induced by agiven number of
new firms spills over to potentidly more applications in concentrated regions. Hence it may be expected
that the economic impact of new firms increases with the degree of urbanization. Some support for the
exigence of agglomeration advantages is provided by Varga and Schalk (2004). Usng a smulation
approach for a macro-econometric mode of regions in Hungary, they demondtrate that by changing the
spatid digtribution of additiond R&D expenditures from equa to concentrated dlocation, a significant
increase in the nationa growth rate could be attained.



The results of Varga and Schak (2004) are dso in line with a sudy by Brakman et d. (2005). They
estimate econometric model s derived from the New Economic Geography (Fujitaet a., 1999, Fujitaand
Thisse, 2002), using adata base for European regions. The New Economic Geography isardatively new
branch of economics that incorporates agglomeration advantages and location choicein aforma generd
equilibrium framework. Firms choose to locate in core regions or in peripherd regions. At the aggregate
level, based on atrade- off between agglomeration advantages (e.g. lower trade costs because of alarger
local market) and agglomeration disadvantages (e.g. congestion; high land prices) a“ disperson equilibrium’
(supporting an even digtribution of economic activity across regions), or an ‘ agglomeration equilibriuny
(supporting a disproportionate amount of economic activity in core regions) may emerge. For their
European data base Brakman et a. (2005) find empirica support for an ‘agglomeration equilibrium’ to
exid. Thisimplies that regiond digparities are perssent. We will perform some exercises to investigate
whether agglomeration effects exist within the Netherlands as well.

2.2 Empirical evidence for the Netherlands 2

Severd empirica studiesof the relation between start-up activity and economic performance have adopted
different gpproaches yieding different results. For adiscusson of these (internationd) results we refer to
van Stel and Storey (2004) and Fritsch (2007). In this paper wewill limit oursdvesto theempirica sudies
performed for the Netherlands.

Empiricd investigationsto the relaion between the number of (new) businesses and economic performance
a the regiond leve for the Netherlands are scarce. This is related to the limited use and availability of
regiond start-up data. Asfar aswe know, origind research usng systemetic information on the number of
start-ups and the number of businessesin the Netherlands covering al economic activity isonly performed
at EIM.® Hence the only Dutch studies on the topic are aso EIM-based. Nevertheless the empirical

evidenceis mixed.

In EIM (1994, pp. 41-47), a principa component type of analyss is conducted, using data for Dutch
COROP regions in the period 1987-1990.* No reation is found between employment growth and the
principal component firm dynamics (determined by the numbers of entries and exits). Bosma and
Nieuwenhuijsen (2002) investigate the impact of turbulence (sum of entries and exits) on growth of totd
factor productivity for Dutch COROP regions in the period 1988-1996. They find a pogtive effect for
sarvices and no effect for manufacturing. Van Stel and Nieuwenhuijsen (2004), using the same regiond
data base, find an opposite result: a postive effect of the number of businesses on regiona growth for
manufacturing, and no effect for services. A number of differences between the studies may beresponsible

% Part of this section is based on van Stel and Storey (2004).

% EIM Business and Policy Research is an independent research and consultancy organisation based in the Netherlands
with about 80 regular employees. EIM has been carrying out policy research on enterprise issuesfor 75 yearsin various
fields such as entrepreneurship and business development, employment, ICT, innovation, internationalisation and
administrative burdens. On behalf of the Dutch Ministry of Economic Affairs EIM carries out alarge research program
on SMEs and entrepreneurship.

* The COROP classification isthe regional classification for the Netherlands at the NUTS-I 11 spatid aggregation level. The
NUTS Boundaries data set (Nomenclature des Unites Territorial es Statistiques) shows sub-nationa adminigrative aress
within the European Community (EC). Every EC member state has different levels of administrative subdivisions,
designated as NUTS-I, NUTS-I and NUTSH I (these are the smallest regions). In the Netherlandstheregionsat NUTS-
Il level are aso known as‘ COROP' regions, named after the committee who designed the regional classification for the
Netherlandsin 1971.
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for these different findings. First, EIM (1994) and Bosma and Nieuwenhuijsen (2002) use a measure of
firm dynamics (entry and exit) whilevan Stel and Nieuwenhuijsen (2004) use the total number of busnesses
as ameasure of competition.

Second, while the former two studies scae their measures on the number of existing businesses, the latter
uses regiona employment as a scaling varigble. The choice of scaling variableis nat trivid. Given thet the
units of account are geographica areasthat vary in sze, the number of start- ups needsto be normalised by
a Sze measure. The denominator should both control for the different absolute Szes of the regions
concerned, and represent the source from which start-ups or firm formations are most likely to come
(Ashcroft et al., 1991). Thetwo most commonly used denominators are the stock of existing firms, andthe
gze of the regiona workforce (or the leve of regiond employment). These approaches are caled the
ecologica approach and the labour market approach, respectively (Audretsch and Fritsch, 1994). The
ecologica gpproach assumes new firms arise from existing ones, whereas the labour market approach
assumesthat new firmsarisefrom (potentid) workers. The choice of measure can be highly significant. For
example, for agiven number of start-ups, regionswhich areequdly largeintermsof workforce but which
are different in terms of average firm size, will have the same start- up rate according to the labour market
gpproach but different start- up rates according to the ecologicd approach. Garofoli (1994) makesarobust
casein favour of ‘labour market’ over ‘ecologicd’. Thelatter, he argues, ismideading in areeswith amdll
numbersof (generdly large) firms. Here smal numbers of new firmswould provide an atificdly highbirth
rate, primarily because of the smal denominator. Audretsch and Fritsch (1994) demondirate that, in West
Germany, the statistical relationship between unemployment and start- up activity crucidly depends on the
ecologica or labour market methods used to measure start-up rates. We favour the Garofoli arguments
and, inlinewithvan Ste and Nieuwenhuijsen (2004), in thispaper wewill usethe labour market approach
(see dso Section 3).

A third resson for the different findings between the three studies may be the different control varigbles
employed. In particular, van Stel and Nieuwenhuijsen (2004) control for spatid autocorreation, whileEIM
(1994) and Bosma and Nieuwenhuijsen (2002) do not. Spatid autocorrelation refersto the phenomenon
that regions are economicdly interdependent, which may cause the disturbance terms of neighbouring
regions in a regresson model to be correlated. The problem of spatid autocorrelation may emerge in
particular when the regions are defined to be smdl, and when the dependent variable relates to economic
performance (as is the case for the studies under consideration). Henceit is essentia tocorrect for spatia
autocorrelation in this type of dudies.

Although it isdifficult to establish exactly how the differences mentioned above are relaed to the different
empirica results, it is likely that the differences in approach are part of the explanation for the different
resultsfound in thesestudies. In any case, the need for further researchisclear. In particular, whilethemost
recent data used in the studies mentioned above are for 1996, the present study will use data up to and
including 2002.

3. DATA

In this paper we use a regiond data base for the period 1988-2002. The regiond aggregation leve

employed isthe Dutch COROP leve (spatid NUTS-111 leve), which congstsof 40 regions. Thedataare
aso subdivided by sector. The sectora classification containsfive main sectors of the Dutch economy, viz.
manufacturing (Standard Industrid Classification code D), construction (SIC code F), trade (SIC codes
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GH), transport & communication (SIC code I), and services (SIC codes JKNOP). The definitions and
sources of the main variables used in this sudy are given below. With the exception of population density
the variables are available at the regiond and sectora level as described above.

- Employment growth. Data on employment are taken from Statistics Netherlands and the employment
figures relate to employee jobs expressed in full-time equivaents or labour years. Part-time work is
proportiondly being counted as fulltime work. Sdf-employed workers and unpaid family workers are
excluded from the data. The employment levelshave been measured at thefirst of January eechyear. The
employment growth rates are measured over periods of three years, and are expressed in percent points.

- Sart-up rate. Following the labour market approach we define thestart- up rate asthe number of new-
firm start- upsdivided by employment in full-time equivalents (as described above). The dataon thenumber
of start-ups are taken from the Dutch Chambers of Commerce. The number of start-ups is defined to
include dl new edtablishment regidrations. It includes both establishments with employees and
edtablishments without employees. Mergers, subsdiary companies and rel ocations to other regionsarenat
counted as a sart-up.

- Wage growth measures three-yearly changesin regiond wage rates and is expressed in percent points.

The wage rate is computed as total wagesin a sector/region divided by the employment of employeesin
full-time equivaents. Data on wages are also taken from Statistics Netherlands (CBS). Because sectoral

classifications used by CBS changed in 1993, corrections had to be madein order to arrive at wage rates
according to a uniform sectord classfication.

- Data on popul ation density were aso taken from Statistics Netherlands.

Some descriptive Satisticsfor the dependent variablein this study (three-year employment growth) andthe
main independent variable (the start-up rate) are presented below. The statistics are presented by time
period (Table 1), by sector of economic activity (Table 2) and by maor region (Table 3). Table 1 shows
that in the period 1996-99 employment growth was three times as high compared to the other periods,
corresponding to the boom of the Dutch economy in this period. Average start- up rates are quite stable
over time though.®> From Table 2 we see that in the period 1990-2002 employment grew fastest in the
sarvicesindudtries. We a so see that manufacturing has the lowest start- up rate. Thisis caused by the higher
entry barriersin this sector, for ingtance the level of start-up capitd required to start afirmin thissector is
much higher compared to the averagenew firmin the service or trade sectors.® Table 3, finally, showsthat
there are dso differences by regions a the NUTS-I levd, paticularly in employment growth leves.

® An explanation may be that for those self-employed individuals who practise a ‘free profession’ (e.g. consultants,
notaries, etc.) it isnot compulsory to register their business at the Chamber of Commerce. Asthe economic upturn may
have benefited this group of self-employed in particular, theincrease in ‘free profession’ self-employed may not befully
reflected by the statistics. However, a more plausible explanation is that, besides the number of start-ups, the
denominator of the start-up rate (i.e. the level of employment) hasrisen aswell, yielding the start-up rate to be stable
over time. Indeed, further investigation reveals that over the period 1991-2002 both the number of start-ups and
employment in FTEs have increased with some 21.7% (on average 1.8% per year). However, in the booming years 1999
and 2000 the 1ises in the absolute number of start-ups were 9.6% and 16.3%, respectively (for the whole Dutch
economy).

® Additionally, the shift of economic activity away from manufacturing and toward services which takes placein almost all
Western economies, causes the number of start-upsin manufacturing to be relatively low.
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Differencesin the number of start- upsare not so high. Note however that these statistics are averaged both
over time and over sectors, hence differences that exist at the sector level are not visblein Table 3.



Table 1. Mean and standard deviation of employment growth and start-up rate, by time period

1990-1993 1993-1996 1996-1999 1999-2002

Employment growth

- Mean 3.08 3.25 9.27 3.63

- Standard deviation 7.52 10.11 10.32 8.11
Start-up rate

- Mean 1241 12.84 12.84 11.71

- Standard deviation 8.78 7.94 7.58 6.96

N 200 200 200 200

Note: Employment growth is measured over three-year periods, and expressed in %-points.
Start-up rate is the number of start-ups per 1000 labour years.

Table 2: Mean and standard deviation of employment growth and start-up rate, by sector, 1990-2002

Manufac- Construction Trade Transport & Services
turing Communication

Employment growth
- Mean -3.62 2.58 6.33 3.75 11.50
- Standard deviation 6.75 10.22 5.55 11.06 7.13
Start-up rate
- Mean 3.30 17.19 19.29 8.56 16.01
- Standard deviation 1.68 6.49 6.93 4.79 4.85
N 160 160 160 160 160

Note: Employment growth is measured over three-year periods, and expressad in %-points.
Start-up rate is the number of start-ups per 1000 labour years.

Table 3: Mean and standard deviation of employment growth and start-up rate, by major region, 1990-2002

North East West South
Employment growth
- Mean 4.66 5.46 2.80 4.85
- Standard deviation 11.21 9.22 9.10 9.43
Start-up rate
- Mean 13.75 12.79 12.97 11.60
- Standard deviation 8.31 8.80 7.57 7.44
N 180 160 320 140

Note: Employment growth is measured over three-year periods, and expressed in %-points.
Start-up rate is the number of start-ups per 1000 labour years.

4. MODEL AND RESEARCH DESIGN

As mentioned earlier, in investigating theimpact of new firmson regiond employment, wefocusonthelag

gructure of theimpact, and on differences between sectorsand degree of urbanization, respectively. These

different angles of looking & the relationship cal for different model specifications and research designsto

be used. In particular, in terms of pand data andysis, the mode focusing on the lag structure cdlsfor a

within-type of analyss (investigating the impact of changesin the start-up rate over time) whilethe other
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types of andysescdl for a between-type of andyss (investigating differencesin thestart- up rate between
regions). The research design that we will use in each case will be described below.

4.1 Research design for analysis of the lag structure of the economic impact of new firms

Sector adjustment in data

Inthisandysiswefocuson thestart- up ratefor thewholeregiona economy. Thereforefor each region the
sectoral datahaveto be aggregated to theregiond economy leve. In doing so we usethesector adjusted
start-up rate. The Start-up rates are sectorally adjusted to correct for different sector structures across
regions. Differencesin sector structures|ead to different start- up rates at the aggregate leve, because dat-
up ratesarefar from identical across sectors (see Table 2). The regiond sector Start- up ratesare weighted
by employment by sector for the Netherlands asawhole (see Ashcroft et al. 1991). Henceweimpose an
identical sector structure on each region. In thisway we eiminate the impact of sector Sructure from our
andyss Smilarly, we dso gpply a sector adjustment (using the same weighting scheme) for the variables
employment growth and wage growth.

Almon lags

As we are interested in the short-, medium- and long-run impact of new firms on regiond employment
growth, wewould, in principle, want to estimate aregress on where employment changeis explanedby the
sector adjusted start- up rate and severd lags of thestart-up rate. However, inredity regiond start-up rates
are heavily correlated over time (see Table4) causing severe problems of multicollinearity. To avoid these
problemswe use the Almon lag method. Basicdlly thismethod imposesredtrictions on the parameters of the
start-up rates in such a way that the estimated coefficients of the start-up rates are afunction of the lag

length. By substituting these restrictions back in the origina equation one arrives at amore compact model

which can be estimated without problems of multicollinearity. Werefer to Stewart (1991, pp. 180-182) for
a generd description of the Almon method and to van Stel and Storey (2004, pp. 905-907, Appendix 3)
for agmilar gpplication of thismethod using start- up rates and employment growth rates of British regions.

Table 4: Corrdations over time of sector adjusted start-up rates (S), N=280

S St1 Stz Sts St Sts Ste Sz Ste
S 1
Sia1 0.89 1
Si2 081 0.90 1
Si3 0.77 0.82 0.90 1
Stia 0.70  0.73 0.79 0.90 1
Sis 065 0.65 0.69 0.78 0.90 1
Sis 059 059 0.59 0.67 0.78 0.89 1
Si.7 054 057 0.56 0.58 0.68 0.78 0.89 1
Sis 049 054 0.55 0.52 0.58 0.69 0.77 0.88 1

Control variables

When estimating our Almon lag mode wheretheimpect of thestart- up rate on the three-year employment
growth rate is esimated as a function of the lag of the start-up rate, we include some control variables
which are adso expected to influence regiond employment change. First, we correct for spatia
autocorrelation, i.e. the phenomenon that regionsare economicaly interdependent, causing the growth rates
and disturbance terms of neighbouring regionsto be correlated. To correct for this, following Fritsch and
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Mudler (2004), we compute for each region the average of the resduds in the neighbouring regions and
includethisvariable as an explanaory variable in themodel.” Second, following van Stel and Storey (2004)
we dso include wage growth as an explanatory variable. In [abour economics locd wage growth is a
common determinant of employment growth. Rees and Shah (1986) assume the welfare maximising

individua chooses between utility in saif-employment compared with paid employment, for which wages
are taken as the proxy. Hence rises in wage rates would be expected to lead to movements into wage-

employment and out of saf-employment, cong stent with apositive effect on employment change (whichin
the present study is defined to include employees only). Furthermore, wage rises may aso stimulate labour
supply which could aso lead to increased employment at the regiond level. However, thereisdso a
possible negative effect as a higher price of labour may lead to alower demand for labour (subgtitution
between capital and labour). These opposite effectsmake the Sign of wage ratesindeterminate from theory.

Estimation method

As the focus of this andyssis on the effects of new firms over time, we will make use of fixed effects
edimation. For each region only the deviaions from the average over time of the modd variables are
considered. Bascaly the unobservable-timeinvariant structurd differences between regionsare diminated
inthisway. Furthermore, to safeguard a straightforward interpretation of the regression results, weremove
outlier observations®

4.2 Research design for analyses of sectors and degree of urbanization

For these types of analysiswe do not need to make use of sector adjusted start-up rates. Wedirectly use
the data at the regiond and sectord level. Furthermore, because the focus here is on the differences
between regions we will not include start-up ratesfrom every period. Instead we use the averagetart-up
rate for the three years immediatdly preceding the period over which the dependent variable employment
growth is caculated.

Control variables

Besdesthe controlsfor spatia autocorrel ation and wage growth described in Section 4.1, weincludetwo
further control variables here. The first control factor is population density. This variable may capture
severd effects. According to Audretsch and Fritsch (2002, p. 120), who also use population density asa
control intheir regressionsfor Germany, “Population density hererepresentsal kindsof regiond influences
such as avallahility of qudified labour, house prices, locd demand and thelevel of knowledge spillovers’.
The second additiona control factor is lagged employment growth. Those regions with high economic
growth may be attractive areas for new firmsto locate as locd demand is high. Thisreversed causality
effect potentially causes the impact of start-up rates on employment growth to be overestimated. Thisis
due to positive path dependency in the economic performance of regons (i.e. the business cycle effect).
We correct for this by including alagged dependent variable.® Note that both these control variablesrelate

" Note that thisimplies that the estimation is actually performed in two rounds.

8 Those observations which have an absolute normalized residual greater than 2.5 are removed (on average some 3% of
the original sample observations).

® The concept of using lagged dependent variables to correct for reversed causality isknown in the econometricliterature
as Granger-causality. The Granger (1969) approach to the question of whether x causesy is to see how much of the
current y can be explained by past values of y and then to see whether adding lagged values of x can improve the
explanation. y is said to be Granger-caused by x if x helpsin the prediction of y, or equivalently if the coefficientsonthe
lagged x’ s are statistically significant.
10



to the differences between regions hence we do not include them in thefixed effectsandyssdescribed in
Section 4.1. Furthermore, we correct for sectora differences by including sector dummies. As we are
primarily interested in cross-regiond differences here, we do not make use of fixed effects estimations.
Instead we smply use OLS. Again outlier observations are removed.

Degree of urbanization

Asmentioned we dso investigate whether the rel ation between new firms and regiond growth isdependent
on the degree of urbanization. For this purpose we createinteraction terms of thestart-up raiemultiplied by
avariablemeasuring aregion' sdegree of urbanizationor degree of rurality. Theselatter variables areteken
from Statistics Netherlands (CBS). In particular, for each COROP region CBS provides figures on the
percentages of land that can be classified as ‘ very urbanized', ‘ urbanized', ‘ moderately urbanized', ‘little
urbanized” and ‘ not urbanized' . The classes* very urbanized’ and urbanized' together formanindicator for
the degree of urbanization. It measuresthe percentage of land in aregion with 1500 or more addresses per
kilometre square. Likewise, the classes' little urbanized” and* not urbanized' together form anindicator for
the degree of rurdity, in which al areas are included with 1000 or less addresses per kilometre square.
These variables are measured in the year 2000.

5. RESULTS

5.1 Time structure of the impact of new firms on regional employment growth

We compute the short-, medium- and long-runimpact of new firm formeation on employment growth using
the Almon method as described in Section 4.1. We choose to include the start-up rate from the current
year aswedll as lagged start- up rates, up until eight years. Furthermore, we compute Almon polynomia s of
second, third and fourth degree. Consdering that our data base contains data for the period 1988-2002
and our choice to indude eght lags, impliesthat we can use Six yearsin our estimation sample, hence the
samplebeforeremova of outliersconssts of 240 observations (asthere are 40 regions). Estimationresits
aein Tableb.

From theleft part of the table (unrestricted regression) we seethat only thefirst and the last 1ag of thestart-
up rate are significant, illustrating the multicollinearity problems described earlier.™® In the second part of the
table the results of the Almon lag estimations are presented. Likelihood ratio testsreved that apolynomia
of third order is gatigticaly optimal. From Table 5 we see that the loglikelihood values for the restricted
regressons using second, third and fourth order Almon polynomials are -560.7, -556.2 and -555.8,
respectively. Hence, a likelihood ratio test comparing second to third order polynomia rejects second
order in favour of third order (test satistic 9.0 for a 1% critica vaue of 6.64). Smilarly, alikelihood ratio
test comparing third to fourth order does not rgject third order in favour of fourth order (test satistic 0.8
whichisnot even sgnificant a 10% leve). Thefinding thet the third order polynomid issatisticaly superior
is conggtent with findings of other studies (Baptista et d., 2007; Fritsch and Mueller, 2004).

For the regresson with n=3 we see that the linear, quadratic and third degree terms are dl sgnificant.
Furthermore both the control variableswage growth and spatia autocorrelation are sgnificant (the positive

Y Thejoint impact of the current and lagged start-up ratesis statistically significant though. Theloglikelihood valuefor a
restricted model excluding al start-up rate variables equals-565.4, while the loglikelihood value for the ‘ unrestricted
regression’ in Table 5 equals-552.3. Hence the likelihood ratio test statistic comparing these two models equals 26.2
which is greater than 21.7, the critical ¢? value at 1% level with nine degrees of freedom.
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sign pointing at positive interdependency of neighbouring regions) and the RZ valueis quite high (0.691),

indicating a good modd fit.
Table 5: The impact of lagged start-up rates on regional employment growth (t - t-3)
Unre- Estimated Almon polynomial of order n: Restricted
stricced | b =qg.+0,i +...+q.i" start-up
regres- =90 TG ! T 70, coefficients
Sion (i =lag length in years) (lagsin left
column)
n=2 n=3 n=4 n=3
Start-up rate current year t 0.33 9% -0.14 0.12 0.21 0.124
(1.5 (2.0 (0.8 (1.0)
Start-up rate year t-1 -0.54 * o} 0.13* -0.29 # -0.55 -0.068
(2.9) (2.3) 1.7) (1.3)
Start-up rate year t-2 0.18 0, -0.016 * 0.11* 0.26 -0.101
(0.8) (2.5) (2.2) (1.3
Start-up rate year t-3 0.047 O, -0.010 * -0.039 -0.037
(0.2) (2.5) (0.9
Start-up rate year t-4 -0.062 d, 0.0018 0.065
(0.3) (0.7)
Start-up rate year t-5 0.17 0.143
(0.9
Start-up rate year t-6 0.11 0.137
(0.7)
Start-up rate year t-7 0.024 -0.015
(0.2)
Start-up rate year t-8 -0.36 * -0.371
(2.3)
Wage growth t-3 0.24 ** 0.20 ** 0.24 ** 0.24 **
(6.1) (5.7) (6.5 (6.4)
Spatia autocorrelation 0.45 ** 0.63 ** 0.56 ** 0.54 **
(residuals in adjacent regions) (2.7) (4.1) (3.8) (3.4)
R2 0.702 0.679 0.691 0.693
Loglikelihood -552.3 -560.7 -556.2 -555.8
N 233 233 233 233

Note: Estimated with fixed effects. Absol ute heteroskedastic-consistent t-values in parentheses.
Employment growth, start-up rate and wage growth are all sector adjusted.
Employment growth and (lagged) wage growth are measured over periods of three years.

# = Significant at the 10% level; * = Significant at the 5% level; ** = Significant at the 1% level.

The restricted start-up coefficients resulting from the third order Almon estimation are in the most right
column of Table 5. Thislag structureis presented graphically in Figure 1.** The graph confirmsthe pattern

" The picture for the fourth order polynomial (not in the paper) looks very similar.
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described by Fritsch and Mudler (2004). First, there is a period of immediate job creation by the new
firms (areal). Next, thereisaperiod of crowding-out of competitors (areall).” Findly, there are positive
indirect supply-sde effects. After some yearstheintensified competitioninduced by the new entrantsresults
inarestructuring of the market which isaccompanied by positive effectsat the aggregatelevel . Examplesof
these types of effects are: more efficient production by incumbents because of the (threat of) increased
competition; acceleration of structural change/innovation and an increased variety of productsinthemarket.

In analyzing graphics like Figure 1 two aspects are of mgor (policy) importance. First, how long doesit
take before the maximum economic impact of new firm formation is reached? Second, how bigis the net
employment-effect (in terms of Figure 1, how big arethe areas |, 1l and 111?). The answersto both these
guestions are assumed to be dependent on the qudity of the new firms. If the qudity of the newcomersis
high the net-effect islikely to be positive astheincumbent firms are redly stimulated to perform better (the
threat of the new firms is more red). They may for instance increase efficiency freeing up resources for
growth in ather (new) parts of the market (niches). If the new firms are not so compstitive the indirect
supply-sde effects are likely to be smdler and the net- effect may well be negetive. From Figure 1 we see
that for our sample of Dutch regions the estimated impact is maximad after 5.5 years. Furthermore,
comparing the Sze of areas| and 111 onthe one hand, and thesze of areall on the other, we conclude that
for the Netherlandsin the period 1988- 2002 the net- effect ispositive. Comparing these resultswith similar
sudiesfor Portugd (see Baptistaet al., 2007) and Greeat Britain (and in particular Scotland and Wales, see
Mueller et d., 2007), it seems that the Netherlands performs better, bothin terms of the time required to
reech the maximum economic impact, and in terms of the Sze of the net-effect. This suggests that the
average quality of a new-firm start-up in the Netherlands may be rdatively high.

Figure 1. The estimated lag structure (3rd order Almon polynomial)
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Interpreting the ‘immediate effect’

In Figure 1 the area corresponding to theimmediate effect (areal) is pogtive, suggesting that —on average—
new firmsimmediately render positive job creetion effects. However, considering the Dutch economy this

2 Areall also captures employment losses in the non-surviving new firms.
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result is not as straightforward as it may seem at first Sght. In particular, rdaively many new firmsdo not
hire employees a the sart. According to Bangma et . (2005), on average over the period 1987-2003
each new-firm start-up in the Netherlands created 1.5 job, including that of the entrepreneur/business
owner. Conddering that in our study the employment measure excludes the sdf-employed, one might
expect a negative effect. When anew firm is started by someone who was previously wage-employed™,
employment of employees goes down by one, whileonly haf a (wage) job iscreated (excluding the job of
the entrepreneur). So, given our employment measure one would expect the immediate effect to be
negative.

Figure 2: Different lag schemes start-up rates relative to period of employment growth

Three year employment growth

& &
< 4

Startups year t until year t-8

One possible explanation for thepogtiveimmediate effect in Figure 1 (areal) may bethereversed causdity
issue discussed earlier. New firmsmay want to locatein regionswith strong economic performanceasloca
demand islikdy to behighinsuchregions. Also, it may bemore atractiveto sart anew firmin aperiod of
high growth rates compared to arecession period.** Hencethe reversed effect is expected to be positive.
As the start-up rates of the current year and of the first two lags on the one hand, and the dependent
variable employment growth on the other hand, are measured in the same period (see the the top and
middlelinein FHgure 2), the possbility that the estimatedimmediate effect is overestimated, cannot be ruled
Out.

This can be seen asfollows. As explained earlier, both the (theoretica) immediate employment effect and
the reversed effect are expected to be positive. However, because the period in which the immediate
employment effect is expected to emerge, overlaps with the period in which areversed causdity effect
might take place (thisisthe period during which the dependent and independent variables overl ap, compere

3 |n the Netherlands, on average two out of every three start-ups are started by persons who were previously wage-
employed (van Uxem and Bais, 1996).

! Considering the ‘within’ estimation context of the current application (see Section 4), this latter explanation is actually
more vaid here. In other words, differences over time are more important than differences between regions.
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the top and middle line in Figure 2), the direction of causdlity is hard to disentangle from the regression
output. In other words, it is possible that the immediate effect computed on the basis of the regression
coefficients, isactudly overestimated. If inredlity apositive reversed effect exigts, then, to some extent, this
effect will be picked up by theOL S coefficients, and hence the estimated impact of thestart-up ratesof the
most recent years will be higher than the red (unknown) immediate employment effect.

Totes this, we esimated an Almon lag polynomid wherethefirg two lagswere excluded, so that only the
most recent start-up rate used overlaps with the period of employment growth (compare the top and
bottom line in Fgure 2). In this way the chance that a reversed effect is picked up by the regression
coefficients is reduced considerably.™® Results are displayed in Table 6 and Figure 3. Remarkably, we no
longer find an immediate positive effect of new firms on regional employment. Parameter estimate g, is

negdtive. Eventhough thisesimationisartificid (theimpact in the current year and one year lagged start-up
rate is equa to zero by condruction), it does illudtrate that in Figure 1 the immediate effect might be
overestimated dueto reversed causdity. When thefirst two years areremoved the postive areaisreplaced
by anegative area. Also note that in both Figures 1 and 3 the later positive effect ends after about seven
years. Itislikdy thet the early negative effect in Figure 3 correspondsto areall in Figure 1 and the later
postive areato arealll in Figure 1. Fromthisexercise we concludethat the direct immediatejob- cresting
impact of new firmsis overestimated in Figure 1.

Table 6: Estimating an aternative Almon polynomia function

Estimated 3¢ order Almon polynomia b, =g, +g, (i- 2)+0, (i- 2)*+g,(i - 2)°
(i =laglength in years)

9 -0.239
(0.9)
o} 0.517 #
(1.8)
0, -0.160 #
(1.9
0; 0.013 *
(2.0)
Wage growth 0.253 **
(5.4)
Spatial autocorrelation 0.831 **
(3.9
R2 0.773
N 155

Note: Estimated with fixed effects. Absol ute heteroskedastic-consistent t-valuesin parentheses.
Employment growth, start-up rate and wage growth are all sector adjusted.

Employment growth and (lagged) wage growth are measured over periods of three years.

# = Significant at the 10% level; * = Significant at the 5% level; ** = Significant at the 1% level.

> This possibility can never be ruled out completely because of path dependency in the employment growth variable.
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Figure 3: The estimated lag structure (3rd order Almon polynomial), excluding the first two periods
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5.2 Does the impact of new firms on regional development differ by sector?

In this section we investigate whether the relation between regiond start-up rates and employment growth
differs across sectors of economic activity. Considering the focus on cross-regiond differences, and to
avoid adownward biasin the standard error, we use non-overlapping three-year periodsin each sample
(asemployment change is measured over three years), resulting in four time observations (1994, ' 96, 99
and 2002). As there are 40 regions this results for each sector in a sample of 160 observations, before
remova of outliers™®

Resultsarein Table7. Theresult that Sands out isthat theimpact of new firm formationisby far thelargest
for manufacturing. Even though both average employment growth and the average start-up rate are the
lowest of al sectors (see Table 2), those regionswhich have relatively high start-up ratesin manufacturing
bendfit in terms of employment. This may be related to the greater importance of innovation in
manufacturing compared to, for instance, services. Innovationin servicefirmshasadifferent character than
in manufacturing. In particular, innovationsin service industries are often non-technol ogica and they mostly
involve smdl and incremental changes in processes and procedures (de Jong et al., 2003, p. 16). To the
contrary, innovations in manufacturing require more R&D and are more radicad in nature. In modern

entrepreneurid economies radica innovation is more conducive to economic growth than incrementd
innovation. Thisis becauseindugtry life-cyclesare shorter and hence, a agiven point in time, more (niche)
markets are in an early stage of the life cycle where R&D is highly productive and the costs of radical

innovation tend to be rdatively low (Audretsch and Thurik, 2001). Hence, alack of entrepreneurship in
meanufacturing industries may be particularly damaging to economic performance, asit may imply alack of
incentives to create (radica) innovations.

Given the above background it may be the case that ahighly skilled entrepreneurid individua choosesto
St up abusinessin manufacturing instead of inthe services sector. Starting abusinessin manufacturing may
be more chdlenging to such anindividud because higher technicd skills are required in this sector. If the
higher skilled entrepreneurs chooseto start businessesin manufacturing instead of in other sectors, thismay

18 Note from the non-significance of the Jarque Bera (JB) statistics that for the cleaned samples residuals are normally
distributed.
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causethe average qudity of astart-up in manufacturing to be higher, which, in turn, causesthe employment
impact of anew firm to be higher. In other words, a sdlection effect may be a play. However, a different
explanation for thelarge effect in manufacturing isrel ated to the bigger average firm sze compared to other
sectors (minimum efficient scale is higher). It islikely that on average start- up Szein manufacturingisaso
bigger compared to other sectors, implying that the direct employment effect may be reatively large. In
other words, market structure effects also contribute to the differencesfound in Table 7. We notethat by
the current empirica exercise we are only able to establish the common effect, in other words we are not
able to distinguish empiricaly between the selection effect and the market structure effect.

Table 7: Determinants of regional employment growth by sector

Manufacturing  Construction Trade Transport & Services
Communication
Constant -8.70** -2.99 0.94 0.16 5.28**
(7.06) (1.54) (0.54) (0.06) (2.82)
Start-up rete 1.28** 0.39** 0.14* 0.39* 0.34**
(5.32) (3.24) (2.35) (2.18) (4.14)
Population density -0.003** -0.003 -0.001** 0.002 -0.0009
(4.47) (1.88) (3.19) (1.05) (1.71)
Wage growth 0.13** 0.12 0.21** -0.071 0.18**
(2.87) (1.93) (3.90) (0.90) (3.36)
Lagged growth -0.071 -0.079 0.003 -0.031 -0.13*
(1.25) (0.90) (0.05) (0.38) (2.12)
Spatial 0.89** 0.20 0.70** 0.40** 0.90**
autocorrelation (8.84) (0.94) (4.40) (2.80) (11.02)
Adjusted R? 0.512 0.117 0.320 0.055 0.548
JB test [p-vaue] [0.409] [0.794] [0.365] [0.957] [0.972]
N 157 158 155 154 157

Note: Absolute heteroskedastic-consistent t-valuesin parentheses.
* = Significant at the 5% level; ** = Significant at the 1% level.

5.3 Does the impact of new firms on regional development differ by degree of urbanization?

In this section we investigate whether the relation between regiond start-up ratesand employment growth
differs across different parts of the country, and in particular, whether the degree of urbanization playsa
role. Itisimaginable that the effect of start-upsin urbanized regionsisstronger, for instance because of the
agolomeration effectsdiscussed in Section 2.1. In addition, human capita levelsin peripherd areassmay on
average be lower compared to urbanized regions, for instance because the highly educated move away to
thebigger citieswhere employment opportunitiesare better. This, inturn, may cause the averagestart-upin
a periphera area to be of a lower quality compared to the average start-up in an urbanized region
(selection effect). Mudler et d. (2007) provide empirica evidence showing that the employment impact of
new firmsis smaler in Scotland and Waes compared to regions in England. These authors suggest that
human capitd levelsof businessfoundersinthe periphera areas Scotland and Wales are on average lower
than human capitd levels of businessfoundersin England.
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We invedigate whether the impact of start-ups differs with the degree of urbanization or rurdity of a
COROP region. For this purpose we created interaction terms of thestart- up rate multiplied by the degree
of urbanization or the degree of rurdity asdefined in Section 4.2.*" We pool datafor four time periods, five
sectors and 40 regionsresulting in 800 observations before cleaning of outliers. Resultsarein Table 8. We
estimate two dightly different models. First, weexaminewhether theimpact of new firmsincreaseswiththe
degree of urbanization (Mode 1). Table 8 suggests that this might be the case as the interaction term is
positive. The effect is not Sgnificant though. Second, we examine whether the impact decreases with the
degree of rurdity (Modd 11). Table 8 suggeststhat thisis indeed the case. Theinteraction effectin Modd |1
isggnificantly negative. Thissuggeststhat it iseven moreimportant for aregion to havelittlerurd areasthan
it isto have many urbanized areas. The same number of new firmscreatelessjobsin arurd areacompared
to anonrurd area

Theresult from Table 8 might be explained by agglomeration effects such asahigher degree of knowledge
spilloversinmoredenseregions Thisexplanation might interact with the observation that new firmsinrura

areas are often of adifferent nature compared to new firmsin urbanized regions (selection effect). Usngthe
same CBS data base on the degree of urbanization, Hesselset d. (2005) found that for the Netherlandsthe
Totd Entrepreneurid Activity rate (TEA) asmeasured by the Globa Entrepreneurship Monitor, ishighest
for regions scoring high inthe extreme classes ' very urbanized’ and ‘ not urbanized’ (i.e. rurd), comparedto
the middle three levels of urbanization In highly urbanized regions high start-up rates occur dueto ahigh
population density. The attitude towards entrepreneurship is positive and business start-ups are services
related. In rurd regions the high dart-up rates are related to a smaller average firm size and the fact that
there is a minima level of shops and tores needed to sustain smadl village communities. Hence

entrepreneurshipin rural areas may be more of asubsistence nature. Similar to Section 5.2 we notethat by
the current empirical exercise we are only able to establish the common effect, in other words we are not
able to digtinguish empiricaly between the seection effect and the agglomeration effect.

' We also include the degree of urbanization (rurality) as a separate variable in the model, in order to safeguard
straightforward interpretation of the coefficient of the interaction term. As the correlation between the degree of
urbanization and popul ation density isvery high (0.9), the latter variable is removed from this model specification.
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Table 8 Determinants of regiona employment growth by degree of urbanization / rurality

Modd | Modél I
Constant -6.0 ** -10.3**
(7.0 (8.9
Start-up rate 0.30 ** 0.49 **
(4.6) (5.9
Degree of Urbanization -5.3 **
(2.8)
Start-up rate, 0.19
interaction term degree of Urbanization (1.5)
Degree of Rurality 5.3 **
(2.8)
Start-up rate, -0.26 *
interaction term degree of Rurality (2.0)
Wage growth 0.14 ** 0.14 **
(5.9) (5.9)
Lagged growth -0.047 -0.042
(1.3) (1.2
Spatia autocorrelation 0.69 ** 0.69 **
(11.5) (11.5)
Adjusted R? 0.506 0.504
JB test [p-vaue] [0.052] [0.049]
N 777 777

Note: Absolute heteroskedastic-consistent t-values in parentheses. Sector dummies not reported.
* = Significant at the 5% level; ** = Significant at the 1% level.

We find the different impact of new-firm start-ups for urban and rurd regionsin Table 8 quite intruiging.
Therefore we dso want to investigete a different agpect: are the time patterns of the impact different? We
use the Almon lag methodology introduced earlier inthe paper. In particular we split the 233 observations
sample used in Table 5 in urban and rurd regions. For urban regions we use the highly urbanized
“Randstad” areain the West of the Netherlands. These arethe COROP regionsin the provinces Utrecht,
North-Holland and South-Holland. Theremaining COROP regions are categorized as‘rurd’. Toilludrate
the difference between the two samples, the average degree of urbanization (ruraity), asdefinedin Section
4.2, is 56% (26%) for the Randstad sample, and 20% (62%) for the ‘rurd’ sample. Note that the
remaining percentage (18%, for both samples) refersto the category ‘ moderately urbanized’ (see Section
4.2).

Edtimation results for the third order polynomid are presented in Table 9, while the corresponding time
patterns of theimpact of new firmsare depicted in Figure 4. We seethat the impact of new-firmformetion
isbigger in the urban regions compared to the rurd regions, condstent with our earlier findingsin Table 8.
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What is gtriking though isthat the impact for the urban sample does not get negetive, and that for the rurd
regions there is no positive direct effect. As suggested earlier, both agglomeration effects and sdection
effects may explain these differences. However, more research is needed to fully understand the different
patterns shown in Figure 4.

Table 9: Estimating separate Almon polynomia functions for urban and rural regions

Estimated 3¢ order Almon polynomia b, =g, +g,i+d,i°+d,i °® (i = lag lengthin years)

Urban regions: “Randstad” Rural regions
% 0.72** -0.057
(2.7 (0.3)
9, -0.54 * -0.20
(2.1) (0.9)
g, 0.17 * 0.086
(2.4) (1.2)
9, -0.014 ** -0.0083
(2.7) (1.9)
Wage growth 0.30 ** 0.21**
(6.5) (3.8)
Spatia autocorrelation 0.83** 0.45*
(4.2) (2.2)
R? 0.779 0.682
N 84 149

Note: Estimated with fixed effects. Absol ute heteroskedastic-consistent t-valuesin parentheses.

Employment growth, start-up rate and wage growth are all sector adjusted.

Employment growth and (lagged) wage growth are measured over periods of three years.

The“Randstad” sampleisformed by the COROP regions of the provinces Utrecht, North-Holland and South-
Holland.

# = Significant at the 10% level; * = Significant at the 5% level; ** = Significant at the 1% level.

Figure 4: The estimated lag structure (3rd order Almon polynomial), urban versus rural areas
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Although more research isneeded in thisareawe may conclude from the above exercisesthat thelocation
of anew firm isimportant. Thisisin linewith findings of Hoogsraand van Dijk (2004). They addressthe
question to what extent the location of afirm can be regarded as having an influence on employment growth
of afirm. Usng an econometric model based on adata set of circa 35,000 establishmentsin the northern
provinces of the Netherlands, they find that ‘location matters. In particular the authors find that both
belonging to aspatid cluster of smilar firmsand agresat diversty of economic activitiesintheareaafirmis
located enhances employment growthof thet firm Our resultsare dso in linewith the study of Brakman et
a. (2005), described in Section 2.1, who find empirical support for an ‘ agglomeration equilibrium’ toexis.

6. DISCUSSION

In this paper the relationship between new firm formation and regiond employment change has been
examined. Using anew regiona databasefor the period 1988-2002, we examinethetimelagsinvolvedin
the reaionship. We dso invedigate whether the relationship differs by sector and by degree of
urbanization. Wefind that the maximum effect of new businesses on regiona development isreached after
about six years. Our results dso suggest that the overal employment impact of rew-firm start-upsis
positive but that the immediate employment effects may be smal in the Netherlands. Furthermore, wefind
that the employment impact of new firmsis strongest for manufacturing and that the employment impact of
new firmsis stronger in areas with a higher degree of urbanization.

Our research has severd policy implications related to the short and long-run effects of new firm formation
First, concerning short-term effects, policy makersare ofteninclined to stimulate business cregtionon the
ground that new firms immediately create jobs. Our exercises suggest however that the immediate
employment effect may actudly be small in the Netherlands. Second, concerning long-run effects, policy
makersare often inclined to neglect these, or at least to put |lessemphasis on these effects. However, asthe
longer term effects may well be substantid, it is of vitad importance to take these into account when
conddering regiond growth policies (Marti, 2004; Hoogstraand Van Dijk, 2004). The Almonlag modd
used in the present study is able to takethe short aswedl asthe long-run effectsinto account. Wefind that
the maximum impact is reached after about Sx years and that the net-employment effect of start-upsis
positive. Comparing these results with those obtained for other countries (in particular Portugal, Scotland
and Wades, for which smilar studies have been conducted), we see that the maximum economicimpact is
reached faster, and that the net employment-effect is larger. This tentatively suggedts that the average
qudity of anew-firm start-up in the Netherlands may be rdatively high.

However, this should not be taken as an encouragement to implement policies desgned to maximize the
number of new-firm start- ups, particularly in periphera regions. The net-employment effect isdependent on
the qudity of the new firms. Once business creation in peripherd aress is subgidized this may attract
entrepreneurs with lower levels of human capital who contribute negetively to regiond devel opment.
Research for Greet Britain by Mudler et d. (2007) provides some intuition for this hypothesis. Usng a
amilar Almon lag approach they show that the net employment-effect of new firmsissmdler for regionsin
Scotland and Waes compared to English regions. In a British context Scotland and Wales may be
considered peripherd lagging regonswith rdatively many (often subsidized) start-upsin essy to enter, non
innovative sectors. From a policy perspective the British results suggest that subsdisng entry may not be
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productiveif the subsidised entrants are in easy to enter, non-innovative sectors such asvehicle-repairing
and window cleaning (van Stel and Storey, 2004).

The conclusion that imulating business creation in periphera areas may beinefficent isadsoinlinewiththe
study by Brakman et d. (2005), described in Section 2.1. By estimating econometric modelsderived from
the New Economic Geography, they find empirical support for an ‘ agglomeration equilibriun’ to exig,
suggesting tha for their European data set the agglomeration advantages (such as higher leves of

knowledge spillovers) outweigh the disadvantages (such as traffic congestion). This would imply that
regiond disparities are perastent and hence difficult to counter withregiona policy. The authorstherefore
conclude that attracting economic activity to the periphery through subsidies does not make sense, asthis
economic activity will in the long run be pulled to the core because of agglomeration advantages. The
periphery lacksthe critica economic massto hold on to mobile firms. Whiletheresultsof Brakman et d.
(2005) are vdid in a generd European context, results in the present study suggest that structural
differences between regions matter within the Netherlands aswell. Wefind the employment effect of Start-
ups in rurd areasto be smaler compared to the effect in urban aress. It is concalvable that many of the
more mobile start-upsin the periphery who find thet they are less effective because of their locationwill
relocate in the core.™® Thereforeit isfar from obviousthat potential regional policies designed to maximize
the number of start-upsin periphera areas will have the desired effects on the regiona economy.

Although the prior comments are caveats against generic quantity- based businesssimulation policies thisis
not to say that any simulation policy would be futile. Instead, when consdering business stimulation
policies, bath the quantity and the qudity of the new-firm start- ups should be taken into account.
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