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Knowledge Transfer and the Location of
New I nformation and Communication Technology

Establishmentsin the Dutch Province of Zuid-Holland

Abstract

This paper looks at the determinants of births of new establishments in the information
and communications technology (ICT) sector among 416 4-digit zip code aress in the
Dutch province of Zuid-Holland (South-Holland). In particular, we examine the role of
agglomeration economies and other locationd attributes in determining where new firms
will locate. Agglomeration economies facilitate knowledge transfer and are thus expected
to be important determinants of entrepreneurid activity.  We find that more indudriadly
diverse zip code aress that are dready relatively specidized in ICT atract more sart-up
edablishments than other zip code areas.  This result supports previous evidence that
high-technology enterprises tend to collocate in areas where economic activity is spatidly
dense.
1 I ntroduction

The role of agglomeration economies in economic growth has long been a centrd
themein urban and regiona economics (Sveikauskas 1975, Moomaw 1981, Henderson
1986). Additionaly, thistopic has taken on greater importance in years since semind
contributions by Romer (1986) and L ucas (1988) modeled growth in an endogenous
framework. In these types of models, knowledge spillovers between economic agents, an
important source of agglomeration economies, play acrucid role in the growth process
leading to external economies of scaein production. A large and growing empirical
literature has been built around testing thisidea using deta from cities (Glaeser et al.
1992, Henderson et al. 1995, and Ciccone and Hall 1996). The reasoning here isthat if

knowledge spillovers are important to growth, they should be more eadily identified in



cities where many people are concentrated into arelaively smal geographic space so
that knowledge can be transmitted between them more easily. Most studies dong these
lines, however, have focused on overall employment growth so they do not consider the
role of knowledge spilloversin fostering the formation of new firms, or entrepreneurship.

This paper looks at how agglomeration economies, actudly indicators of
knowledge spillovers, affect births of new establishments using a unique data st from
Zuid-Holland (South-Holland), one of 12 provincesin the Netherlands. The main focus
of the andyssis on the information and communications technology (ICT) sector.
Development of high-technology industries has long been the subject of generd interest
among socid scientists and there have been related investigations of the computer
indugtry (i.e., Beardsdll and Henderson 1999). The data utilized in the present study
provide counts of newly established businesses and their employment levels by industry
for 416 (postal) zip code areas in the province over aten-year period extending from
1988-1997. Thus, the approach taken hereis smilar to that in Rosentha and Strange
(2000), who andlyzed determinants of establishment births in United States zip codes
using Dun & Bradstreet Marketplace data. While the U.S. data have the advantage that
more is known about each establishment in the data set, the Dutch data provide
information about establishment births over alonger time period. A longer time period
over which to measure births is expected to provide a clearer picture of which types of
areas and which regiond characteristics are most attractive to entrepreneurs.

The remainder of this paper is divided into three sections. Section 2 provides

some background for the study and describes the data. Section 3 presents results and



compares estimates devel oped to those obtained in related previous studies. Section 4
concludes.
2. Background and Data

Cities ae fetile grounds for testing knowledge-based theories of endogenous
growth. Dense urban agglomerations provide opportunities for learning because they are
frequently centers of knowledge crestion. Electronic  communications  infrastructure
generdly is well developed and face-to-face meetings between key people desiring to
share knowledge are certanly easer to arrange than they would be in rurd areas. In fact,
if eectronic and face-to-face communicetions are complements rather than subdtitutes, as
Glaeser has hypothesized, many firms may see a decided cost savings from locating in
urban aress rather than rurd areas. Prior studies looking at employment growth rates in
cities have tested three (in some respects competing) hypotheses concerning the way in
which knowledge spillovers affect growth. The firg hypothess, origindly developed by
Marshall (1890) and later formaized by Arrow (1962) and Romer (1986) (MAR),
emphasizes spillovers between firms in the same indudry that arise, for example, through
inter-firm movements of skilled labor. These spillovers are thought to be most important
when little prevailing locad competition is present so that rents associated with sector-
gpecific knowledge can be interndized. The second hypothesis, as developed by Porter
(1990), agrees that knowledge spillovers within a locadized industry are most important,
but argues that their effects on growth are enhanced when fierce loca competition forces
firms to innovae in order to survive. The third (Jacobs 1969) emphasizes spillovers
between (rather than within) indudries, playing up the notion of cross-fertilization of

ideas, and contends that they promote growth most effectivdly in a competitive



environment. Of course, a fourth theory could be developed by combining aspects of
MAR, Porter, and Jacobs that would emphasize the role of industrid diversty in a non
competitive environment.

This paper tests how wel these theories predict one aspect of urban employment
growth; i.e, tha pat of growth aisng from entrepreneurship or the birth of new
edablishments.  Focusing on establishment births sets this paper apat from the reated
literature on employment growth and facilitates andyss in a leest two ways. Fird, initid
economic conditions prevaling in an aea a the beginning of the sample period can
arguably be trested as exogenous determinants of births.  In other words, new
esablishments can be viewed as taking initid conditions as given and then deciding
where to locate. Second, new establishments do not have a prior hisory of location,
input, and output choices that needs to be accounted for. Thus, this andyss avoids the
frequently intractable problem of collecting higoricd establishment-level data on capitd
gocks. In any case, hirths are treated as count variables and empiricadl modds of this
variable can be estimated in Poisson and/or negative binomia frameworks.

As indicated previoudy, data are taken from the Dutch province of South-Holland.
South-Holland is approximately 2350 kn? (about the size of the Dalas-Ft. Worth
metropolitan aea in the US) and has a high population dendty (about 1190
persongkn?). It covers a large part of the core economic area of the Netherlands, the
Randstad, and includes the second and third largest cities in the Netherlands (Rotterdam
and The Hague) as wel as numerous medium Szed cities such as Leiden, Ddft and

Schiedam. These cities are located in close proximity to each other and the province can



be usfully viewed as a single urbanized area with a smal amount of open space (the
“green heart”) near the center.

Data used in this sudy, avalable from the BZH Frm Regider, are of interest for at
least four reasons reasons. Fird, the data are comprehensive in thet they incdlude virtudly
al births of new egablishments in South-Holland in each year of the sample period.
Edablishments are enumerated based on information furnished by the Chamber of
Commerce, insurance companies, and industrid sector associations and an  annud
questionnaire is sent to each. The average annua response rate to the questionnare is
96%. The data sat contains just over 1 million observations, giving annua information on
approximately 100,000 establishments over the period 1988-1997. Additiondly, given
that each edablishment in the data st is given a unique identification number, “old”
edablishments that exised a the beginning of the sample period can be digtinguished
from “new” establishments that either started-up in or reocated during the sample period.
The analyss below separates start-ups from establishments that relocated and then treats
the number of start-ups (by industry) asthe unit of andyss.

Second, the data have been extensvely checked for accuracy. For example, in a
socid employment project for the dissbled and mentaly handicapped, al ‘doubtful’
businessss in the data st are vidted to be certain that they redly exist. If doubt remans
after the vigt, the case is checked out in more detall by a professona researcher using al
information sources avalable  Specid dtention is given to busnesses with one
employee, since many of these cases are smply ‘mailbox’ enterprises established only for
tax-related reasons.  Such enterprises are eiminated from the data set.  Additiondly, the

employment data from this source are adjusted using an RAS procuedure so that they



match corresponding data digtributed by the Centrd Bureau of Statigtics a the
municipdity level (Van Oort 2001).

Third, the information avalable is very detalled. Quedtionnaire results identify each
edablishment’s 6-digit zip code (a sndl aea contaning about 100 different mailing
addresses), and 5-digit activity code, a level of detal that is actudly too grest for
meaningful andyss. Because many of the 6digit zip code areas have only residences and
most 5-digit indudries have few new esablishments in South-Holland, data were
andyzed a the 4-digit zip code, 2-digit industry levd. Despite aggregation, the spatid
scae of the data ill is quite smdl, particularly in comparison to that used in U.S. dtudies.
South-Holland contains 416 4-digit zip code areas that average about 5.65 knt in size,
dthough they are smdler in urban areas where the densty of addresses is high and larger
in areas that have more open space.  Additionaly, previous studies of employment growth
in cities have andyzed 2-digit industry data (Glaeser et al. 1992, Henderson et al. 1995).

Fourth, the smdl sze of South-Holland provides a naturd control for location
gpecific  heterogendty. In fact, severd variables enumerated in rdlated Sudies
(Henderson, Kuncoro, and Turner 1995, Henderson 1997, Kim 1999, Ellison and Glaeser
1999) ae potentidly important locationspecific factors that may affect dther
employment growth or establishment birth rates ether are roughly constant between
locations in South-Holland, or dse can be a least patidly controlled.  Culturd
differences between locations in SouthrHolland are negligible.  Vaiations in  taxes,
environmentd amenities (such as dimate), and environmentd regulaions between
locations are quite smal. Differences in prices of nonland inputs exhibit little variation

across the province. Prices charged for energy inputs vary by sctor, but within a sector,



they are the same throughout the province. Wages adso vary by sector, but not much
within sectors. The province is smdl enough that workers can live in one zip code area
and commute to work in dmogst any other (as well as to areas in other provinces) using
either public or private transportation modes, and in fact they do. Thus, wage rates within
a sector would be uniform and there is little need to control for labour force characteristics
such as leve of education, percent of workers with particular kills, or percent of workers
who are union members. There are, of course, higtorica factors that have led to the
current spatia organization of economic activity. These factors can be controlled to some
extent by induding explanatory variables that measure the spatid layout of the province.
Yet, land prices and land availability may vary greatly between zip code areas as some
dill ae more or less rurd and others are fully built-up. This and other remaining sources
of unobserved heterogeneity are dedlt with econometricaly (see below).

The dependent varidble used in the andyds measures the number of births of new
businesses in four industry groups (ICT hardware H), ICT services (§), producer services
(PS), and manufacturing (MN)) over the period 1988-97 in each of the 416 South-Holland
Zip code aeas.  The fird two sectors are of immediate interet in light of the man
emphass of this paper. ICT hardware includes production of fiber-cables and equipment,
production of tdecommunications, audio, and video equipment, and production of
measurement,  regulatory, and control  equipment. ICT savices include
telecommunications services, and computer software and information technology agencies
and consultancies.  Also, these two sectors are components of producer services, other
subsectors  within - producer services include business services, wholesde trade, and

research and development. While they are not the main focus of the andyss edimates



for manufacturing are presented for comparison purposes. The manufacturing sector
includes chemicdls, dectronics, metal products and machinery.

Table 1 provides summary information regarding births of new egtablishments in
South-Holland.  As shown, there were over 57 thousand edstablishment births in dl
industries (about 137.6 per zip code) in South-Holland over the period 1987-98. About
32% of these births occurred in producer services, and about 6.5% percent of births
occurred in manufacturing.  Births in ICT hardware and computer services represented a
smdl fraction of births in the broader producer services sector and together account for
2.3% of totd edtablishment births in South-Holland. In South-Holland as a whole, only
two zip code areas had no establishment births over the ten year period studied. ICT
hardware, computer services, producer services, and manufacturing had no births in 355,
68, 11, and 33 zip code areas, respectively.

This study utilizes a more detalled set of explanatory variables than those used in
rdated dudies and ae amed a messuring aspects of agglomeration economies
emphasized by the previoudy discussed MAR, Porter, and Jacobs theories. Specind, a
measure of indudtriad concentration, is a location quotient showing the percentage of
employment accounted for by an industry (nd=H, S PS, MN) in a zip code relative to the
percentage of employment accounted for by that industry in SouthrHolland. This varigble
measures whether an industry is over- or under-represented in a zip code compared with
the average representation in SouthrHolland.  Indudtridl diversty in a zip code aea is
measured by computing the Gini coefficdent for employment in dl indudries there
Because this coefficient measures the area between the 45 degree line and a Lorenz curve,

lager vdues Gini means that employment is more unequdly distributed across the



economic sectors of a zip code area.  Also, notice that unlike the variable Specind, Gini is
the same for dl indudries in a zip code aea  The variable Complnd, defined as the
number of establishments per worker in an industry (Ind=H, S PS MN) in a zip code
area, has dternaive possble interpretations. Glaeser et al. (1992) interpret this variable
as a measure of locad competition on the assumption that competition is more intense
among a larger number of smdler esablishments than among a smdler number of larger
edablishments.  This interpretation, however, has been cdled into question by Combes
(2000), who contends that it may measure internal diseconromies of scale, and by
Rosenthal and Strange (2000), who view it as a broader measure of loca industria
organization.

Because of the smal geographic size of the SouthrHolland zip codes, the above
measurements of indudria goecidization, indudrid diversty, and competition may not
tell the whole story.  In consequence, we dso include measures of these three factors in
other zip code areas. Wpeclnd, WGini, and WComplnd are weighted sums of Specind,
Gini, and Compind outsde the zip code aea where the weights are given by the
reciprocal of digance (in km) between centers of zip code aress. Thus, effects of
indudrid  specidization, indudrid diversty, and competition ae divided into “own-zp
code ared’ and “out-of-zip code ared’ effects. Additiondly, in measuring competition it
may be particularly important to include a measure of the out-of-zip code effect. Firms
may face subgtantial competitive pressure from outsde the locd area and this argument is
strengthened when the “local ared’ is as small as a South-Holland zip code.

Also, notice that Specind, and Gini control for relative indudria specidization and

diversity in a zip code area relative to other zip code areas. In consequence, it is useful to
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include variables measuring absolute levels of employment in a zip code area both within
an indugry (Empind) as wdl as outsde that industry EmpOther) in order to control for
effects on births that arise because of the scale of economic activity. Distance-weighted
sums of these variables (WEmpind, WEmMpOther), computed as discussed above, aso
were included in the andyss. Remaning varigbles control for effects of population,
wages, and the gpatia layout of the South-Holland province. In particular, Population
measures own-zip code area population and Wpopulation is a disance-weighted sum of
population in dl other South-Holland zip code aress. Wagelnd (Ind=H, S PS MN)
measure wage levels in the indusry under congderation. Because the wage vaiadle is
gpecific to industries only a the regiond (COROP) leve (there are five such regions in
South-Halland), we cannot distinguish between own-zip code and out-of-zip code effects.
Additiondly, severa variables are used to capture hidtorical factors affecting the
goatial organization of economic activity in SouthrHolland.  DisRotterdam measures
distance of the center of a zip code from Rotterdam harbour. DisAmsterdam measures
distance of the center of a zip code from Amgerdam and DisUtrecht, (which measures
proximity to the region's hinterland) is the distance from a zip code center to Utrecht.
DisHighway measures the distance in kilometers from the center of a zip code area to the
neares man hignway. Urban is a dummy measuring whether the zip code area is
classfied as urbanized. Work is a dummy variable measuring whether a zip code area is
primarily a work area and Mix measures whether a zip code area is a mixed work and
redentid aea (A dummy varigble indicating whether a zip code aea is primarily
resdentid is omitted from the andyss) Digsance-weighted sums of Urban, Work, and

Mix, labded WUrban, WWork, and WMix aso were included in the andyss to control for
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effects of these same factors in surrounding zip codes.  Further details regarding
condruction of dl variables described above as well as more complete information about
data sources are presented in Appendix A.

Results presented in the next section can be used to make a least a suggedtive test
the three hypotheses outlined earlier. For example, we have severa measures indicating
the extent of activity in an industry in a zip code area as wel as in neighboring zip code
areas. Speclnd and Wspecind indicate its relative concentration localy as compared to
other zip code areas, whereas Empind and WEmpInd mesasure its absolute scde. So, for
example, the coefficent of Specind measures the effect of an increese in rddive
concentration of employment on establishment births in an indudry in a zip code areq,
holding congtant both the absolute scae of economic activity in a zip code area as well as
the relative scale of economic activity esewhere.  The coefficient of Emplind, on the other
hand, messures the effect on hirths of an increase in the scale of activity in an indudtry in
a zip code area, holding reative concentration (and other factors) congtant. Postive
effects of gpecidization and negative effects of competition would support the MAR
view. Of course, as previoudy discussed, Compind and WCompind may be poor
messures of local competition, but even if o, pogtive coefficients on the other two
variables 4ill provide some (albet weaker) support for MAR.  On the other hand, if the
abolute and reative measures of indudtry specidization pogtively affect births, but the
coefficients of the competition measures are postive, the Porter hypothess would be
supported.  The Jacobs hypothesis would be supported if increases in locd indudrid
diversty, measured by the Gini coefficients and the levd of employment outsde the

indugry, and loca competition pogtively affect establishment births. Notice dso that test
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of these hypotheses are conditioned on the incluson of the other variables described
above.
3. Results

Table 2 presents evidence on the determinants of establishment births in South-
Holland. Estimates of equations presented initialy were obtained from a Poisson
regression model; however, this framework proved to be too restrictive because the
implicit assumption that the mean of the dependent variable equasits variance is violated
in each case. LM tests based on the Poisson regressions (see Greene 2000, pp. 885-86)
strongly suggested overdispersion and that more genera count data methods, such asa
negeative binomia mode, may be more appropriate. The negative binomia modd isa
smple generdization of the Poisson modd that introduces (in this andysis) a
multiplicative random, zip code specific, unobserved effect into the conditiona mean
function for establishment births (Cameron and Trivedi (1998 pp. 96-102). Thus, the
negetive binomid gpproach dlows zip code areas to differ in a manner not fully
accounted for by the observed covariates, has a natural interpretation as a random effects
egimator, and offers a tatistical control for unobserved heterogeneity among zip code
areas. Recdl that in Section 2 we argued that this problem is partially controlled by
focusng on asmdl geographic area. Use of the negative binomia estimator, then, offers
another leve of control for remaining unobserved heterogeneity that can arise from
differencesin land prices, land availability and other factors (see Section 2).

In each of the four regressons, Table 2 presents negative binomia coefficients

and Huber/White standard errors, computed as a correction for heteroskedadticity. The

number of observations in each regression is 416, the number of South-Holland zip
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codes. Margind effects of achange in an explanatory variable on establishment births
can be computed by multiplying the gppropriate coefficient shown in the table by the
predicted vaue of births from the regression (see Greene 2000, p. 551). Asa
consequence, negative binomid coefficients and margind effects differ only by a
multiplicative congtant; hence, the latter are not presented. Also, likelihood ratio
gatigtics (the smdlest of which is47.40 for ICT Hardware) suggest that a joint test that
coefficients of explanatory variables are zero would be rgjected in each regression at the
1% level using a Chi-Square test with 12 degrees of freedom.

A common feature of the regressonsfor ICT Hardware and ICT Servicesisthat
coefficientsof Speclnd and Wspeclnd are postive and sgnificantly different from zero at
conventiond leves, while coefficients of Emplnd and WEmpInd do not differ
ggnificantly from zero. Thus, increasing relative own-zip code and neighboring-zip code
area gpecidization in these two sectors promotes greater numbers of establishment births,
wheress, the absolute level of employment does not appear to matter. Theseresults are
consistent with findings regarding the role of specidization obtained by Beardsdll and
Henderson (1999), who studied employment growth in the U.S. computer industry. They
are dso cong stent with results obtained for other industries reported by Henderson et al.
(1995), but conflict with findings for city-industries reported by Glaeser et al. (1992).

Similar to the Glaeser et al. (1992) study, however, we find that industria
diversty postively contributes to establishment births, Coefficients of Gini are negative
with t-statistics that exceed 2.0 in absolute value. Thus, amore equa digtribution of
employment within a zip code area contributes positively to establishment birthsin ICT

Hardware and ICT Services. These results are reinforced by the outcome for coefficients
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of EmpOther and Popul ation, which are positive and significantly different from zero in
the regressions for both of the ICT sectors.  In other words, not only doesrelative
industria diversity contribute to grester rates of establishment births, the effect of
absolute scale of employment and population outside the ICT sectors also appearsto
work in the same direction. Effects of both relative indudtrid diversity and the absolute
scae of activity outside the ICT sectors, but outside the own-zip code area, on the other
hand, are unimportant.

Results aso suggest that the number of establishments per worker in ICT,
tentatively interpreted as a measure of competition, may play a podtive rolein fostering
births, but the evidence isweak. Coefficients of Complnd are positive for both ICT
hardware and ICT Services, but they are not significantly different from zero at
conventiond levels. Also, performance of WIComplnd is mixed with a postive and
ggnificant coefficient in the ICT Services regresson, but an insgnificant coefficient in
the ICT Servicesregresson. Thus, the results gppear to downplay the importance of
prior discussion in the literature of the appropriate interpretation of the establishments per
worker variable. Regarding other variables included in the two regressions, designation
of azip code area as primarily awork area and proximity to other zip codeswith asmilar
desgnation is not surprisngly positively associated with more establishment births.

Other variables, including the designation of azip code as an urban area aswell asthose
measuring wages and distance from mgor Duitch cities, did not have sgnificant
coefficients at conventiona levels.

Results for the Producer Services and Manufacturing sectors largely reinforce the

outcomes just described for the two ICT sectors. Notable differences are that the
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coefficient of Wspeclnd is not significant in the Producer Services regression and
coefficientsof WGini are negative and sgnificantly different from zero in the regressons
for each of these two sectors. However, ingpection of Table 2 indicates that much of the
discussion of results for the ICT sectors carries over to the regressions for Producer
Services and Manufacturing. In any case, results for al four sectors suggest that relative
indudtrid specidization and relative indudtrid diversty both foster more establishment
births. Also, the absolute scale of employment in other industries both in a zip code area
aswdl asin neighboring zip code areas pogitively affects firm births, too.

Interestingly, these results do not provide unambiguous support for any of the
three endogenous growth theories discussed in Section 2. Results for industria
specidization support the MAR and Porter hypotheses, but results for indudtrid diversity
and compstition do not. Resultsfor industrid diversity support the Jacobs hypothes's,
but the outcomes for industria specidization and competition do not. Y et, results
presented gtill are of interest from the broader perspective of those concerned with the
location tendencies of start-up establishmentsin the ICT sector. Again, these firms tend
to clugter in zip code aress that dready are employment centers, rich in indudtriad
diversty.

4. Conclusions

This paper has empiricdly investigated determinants of growth in the information
and communications technology (ICT) sector in the Dutch province of South-Holland.
The empirica investigation makes use of a unique and highly detailed data set on births
of new establishmentsin these sectorsin each of 416 4-digit zip code areas in this

province. Thesmadl sze of South Holland offers control for certain types of unobserved
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heterogeneity, such as aspects of labor market conditions, that have plagued earlier
studies. Additiondly, the negative binomia estimator used in the andys's provides
further control for unobserved heterogeneity that may arise because of differencesin land
prices and land availability that may vary substantialy among zip code areas in South
Holland.

Results from this andyss suggest that new establishmentsin the ICT sector tend
to be concentrated in zip code aress that are dready relatively specialized in this sector
and that are rlatively rich in the presence of other indudtries. This outcome does not
fully support or contradict three theories, of knowledge spillovers, attributed to Marshall-
Arrow-Romer, Porter, and Jacobs that frequently have been tested using data from
urbanized areas. Y e, it does provide some insgghts into the types of areas where ICT
establishments choose to locate. Thisresult, however, should be treated cautioudy
because to date, most studies of location determinants have focused on employment
growth; relaively few have looked at the component of employment growth arisng from
establishment births. Additiona studies of establishment births will be necessary before
it can be known whether results presented here will carry over to other settings. It will be

most helpful if some of the needed studies are conducted in an internationa context.
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Table 1. Egtablishment Birthsin South-Holland

Standard Zip Codes
Totd Mean Births Deviation of with
Sector Births per Zip Code Births Zero Births
ICT Hardware 63 0.15 0.37 355
ICT Services 1,261 3.03 3.27 68
Producer Services 18,578 44.68 44.65 11
M anufacturing 3720 8.94 841 33
TOTAL (All 57,249 137.61 62.54 2

Sectors)
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TABLE 2:Deter minants of Establishment Birth

Explanatory Variable ICT ICT Producer | Manufacturing
Hardware Services Services
Constant -6.546 2.122 5471 4.891
(-0.94) (1.21) (3.24) (2.26)
Specind 0.178 0.180 0.353 0.284
(2.78) (3.95) (2.30) (3.75)
WSpecind 0.364 0.203 -0.0042 0.362
(2.10) (3.00) (-0.23) (2.93)
Compind 0.018 0.007 0.007 -0.006
(1.39) (1.22) (0.22) (-0.65)
WComplind 0.021 0.031 -0.004 0.035
(0.75) (2.76) (-0.34) (2.00)
Gini -3.467 -1.572 -1.999 -2.911
(-2.60) (-3.12) (-4.32) (-6.58)
WGini -0.379 -0.814 -1.226 -1.116
(-0.201) (-1.88) (-3.41) (-2.01)
Wagelnd -0.020 -0.012 -0.048 -0.005
(-0.47) (-1.32) (-3.54) (-0.34)
Population 3.46E-05 8.73E-05 | 9.29E-05 | 7.61E-05
(0.82) (5.70) (6.99) (5.83)
WPopulation 1.25E-04 2.15E-05 | 5.19E-05 | 1.44E-05
(1.64) (1.03) (2.85) (0.55)
DisRotterdam 0.041 -0.023 -0.017 -0.053
(0.54) (-1.06) (-0.98) (-2.33)
DisAmsterdam 0.012 -0.029 -0.001 -0.027
(0.20) (-1.73) (-0.10) (-1.50)
DisUtrecht 0.020 0.002 -0.011 -0.005
(0.63) (0.17) (-1.69) (-0.56)
Urban -0.262 -0.073 -0.020 -0.233
(-0.84) (-0.63) (-0.20) (-1.97)
Wurban -0.645 0.026 0.127 0.099
(-1.09) (0.14) (0.77) (0.45)
Work 0.311 0.454 0.362 0.404
(0.64) (2.48) (2.38) (2.09)
Wwork 0.946 0.867 1.279 0.385
(0.82) (2.51) (4.60) (1.02)
Mix 0.291 0.069 0.178 0.238
(0.79) (0.69) (2.01) (2.25)
Wmix -0.540 -0.234 0.508 -0.051
(-0.65) (-1.06) (3.35) (-0.24)
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KmDist 0.046 0.004 0.011 0.020
(1.27) (0.37) (1.27) (1.72)

EmpOther 0.0002 0.00012 0.00015 0.0001
(3.02) (5.00) (4.23) (3.29)

WEmpOther -4.67E-05 -4.19E-05 | -9.02E-05 | -6.85E-07
(-0.39) (-1.100) (-3.822) (-0.02)

Empind -0.007 -0.0007 -0.0002 -9.70E-05
(-1.62) (-1.26) (-1.69) (-0.61)

WEmpInd -0.20 -0.0004 -0.013 -0.0004
(-1.54) (-0.72) (-1.15) (-1.43)

Summary Satistics

N 416 416 416 416
LR Satistics 47.40 169.50 233.97 194.63
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APPENDIX A: DESCRIPTION OF THE DATA

The data used in this paper are derived from various sources. The most important
sources are the longitudina datasets of the Firm Regiser South-Holland (BZH) and the
Nationd Informaion Sysgem on Employment (LISA, the nationwide firm regider in
which the BZH is embedded). Regidration is a the levd of individud firms, induding
detailed information on location (6-digt zip-code) and activity (5-digit SBI93-code,
completely condggtent with NACE and ISIC industrid classfications). However, actud
firm level daa are only available for South-Holland; the Netherlands data set only gives
information on sectord employment (i.e, aggregate employment of dl firms in a
specific sector) in each 6digit zip code area.  Various other sources have been consulted
to condruct and verify the remaning vaidbles, like daa from the Chamber of
Commerce in 1990 and CBS datigics on (aggregate) employment development. The
Netherlands wage data have been obtained from CBS Labour Statistics whereas the
regionad South-Holland wage rates are obtaned from the CBSs Annuad Regiond
Economic Dataset (various years). The variable measuring the distances between zip
code areas and from cities such as Rotterdam was congtructed using Atlas*GIS, Arcinfo
and ArcView geogrephicd information systems. The authors can supply more details

about these data on request.
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