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Abstract This paper investigates the role of urbanizatiorthe relation between
population change and new business formation. Wpethesis of research is that
population change significantly influences new hass formation only in regions at
lower urbanization. This hypothesis is based onitlea that local demand and
growing population are significant determinantsiefv business formation only for
rural regions. Using Italian data, we find evidengesupport of this hypothesis.
Moreover, we find that evidence of spatial dependem the relation between
population change, new business formation and izaaon.

Abstract Il contributo esplora il ruolo dell’'urbanizzazionella relazione tra nascita
di nuove imprese e cambiamento della popolazioripotesi di ricerca € che il
cambiamento della popolazione influenza signifieatiente la nascita di nuove
imprese solamente in regioni a pil bassa urbarimzez Questa ipotesi & basata
sullidea che la domanda locale e la crescita dpbipolazione sono importanti
determinanti della nascita di nuove imprese inaeigiurali. L'analisi condotta sulle
province italiana fornisce evidenze a supportoudisga ipotesi di ricerca. | risultati,
inoltre, evidenziano la presenza di dipendenza iajgazfra cambiamento
demografico, nascita di nuove imprese ed urbanianaz
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Introduction

Population decline is generally connected with idecin employment and this may
generate a negative spiral where population dedfntirtherly caused. As final
consequence, a broad decline, from social envirohnte economics, would
influence a region or in general a geographica.a@®nversely, growing population
would positively influence economics due to inciegsdemand and business
opportunities. In light of these considerations,pasitive correlation between
population change and new business formation wbaléxpected. This relation is,
however, only apparently obvious. Indeed, recamies pose serious doubts about
the obviousness of this relation and, more spexificthey suggest to look at the
degree of urbanization (i.e. the spatial conceonabf population) as key-factor in
this kind of analysis (see Delfmann et al.,, 2014gdio and Silva, 2014). For
example, looking at the Dutch case, Delfmann ef2114) find that the population
change influences new business formation positirelural regions but negatively
in urban regions.

The increasing attention in modern urban economios the topic of
entrepreneurship has reinforced our motivationprtavide further evidence on the
role of spatial concentration of population in tredation between demographic
change and new business formation (see, Glaesdr, @010). Our contribution is
focused on the Italian case which is particularteiesting due to the significant
spatial heterogeneity in terms of both social aswhemic features.

The paper is organized as follows. Section 2 intoed data and descriptive
analysis. Section 3 includes econometric strat&pction 4 describes empirical
results. Section 5 concludes.

Data and variables

This paper mainly exploits data on: (i) demograplibaracteristics (e.g.,

demographic dynamics, distribution of populationame, urban density); (ii) social
and economic characteristics (e.g., education;eseffloyment, per capita income,
industrial specialization, services, commuting)! wériables here employed are
based on data collected by ISTAT (Italian Natiofahtistical Office). Table 1

provides a complete list of variables with a sld@s$cription.

For the sake of brevity, the descriptive analysikere limited to the rate of new
business formation which represents the main vigriabinterest in this study. We
can provide more accurate information on the otheiables upon request.

We have measured the new business formation by snefatine birth rate of firms

(BR) as follows:
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BR = Z% x 1000
: (1]

where, for each yedr NF is the number of new firms and- is the population in
the age-cohort 15-65 (i.e. the labour force).

Table1: Variables and expected signs

Dependent variables

BN: Birth rate of firms. Number of new firms for 10@@ople. Average
2004-2007. Source: Istat

I ndependent variables Expected signs

Pop: Growth rate of population over the time span 220@5. Source: Positive
Istat

Urb: Urban density. Population per square km. Soustat Positive
Control variables Expected signs
Age: Difference between the growth rate of each adgecand the Negative wrt
reference (35-50 age-cohort). Average 2004-200idrcgo Istat reference
Educ: School dropouts rate. Average 2004-2006. Soustat Negative
Income: Per capita income. Average 2002-2005 Positive
Source: Istat

Unempl: Unemployment rate. Average 2002-2005 Sourcet Ista Ambiguous
SelfEmpl: Self-employment rate. Average 2002-2005. Soustat Positive
Herfindahl: Specialization rate. Average 2002-2005 Sourdat Is Ambiguous

Services: Specialization in services sector. Average 200@52 Source:  Positive
Istat

Commuting: Commuting rate. Year 2001. Source: Istat Pasitiv

Our measure of new business formation is basechemabour market approach
which is grounded on the assumption that each nesinbss is started by individual
person (see Audretsch and Fritsh, 1994). Altereftjvecological approach
standardizes the number of new firms with respedhé stock of firm in a given
region by assuming that new business is generatétcbmbent firms (see Van Stel
and Suddle, 2008).

Data on firm demography are collected and managd@bAT in accordance with
procedures suggested by OECD and Eurostat. Dataaiéable for the period
2004-2009. However, due to the fact that the y@8@8 and 2009 are strongly
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affected by the 2007 financial crisis, we decideddcus the analysis on the sub-
period 2004-2007. In other words, we strategicalécided to exclude from the
analysis an important event which should be cytlicanature. Data refers to all
Italian firms and are aggregated by NUTS3 regiornstay sectors of activity.

Figure 1, showing the distribution in quartilesRBR, provides evidence of spatial
dependence in our data. This evidence is corrobiay Moran’s | statisticd yjoran

= 0.5058,p-value = 0.00). Figure 1 shows that regions with lower &® located in
Southern areas while regions with higher BR aratied in the rest of Italy.

under 7.5769
7.5769 - 8.3358
8.3358 - 9.5411
over 9.5411

EOOO0O

Figure1: Birth rate of firms

Econometric strategy

The birth rate of firms is characterized by sigrafit spatial autocorrelation, which
implies that the regions cannot be treated as mmlgnt statistical units. In order to
estimate correctly the relationship between birdte rof firms and population

change, through a linear regression model, it &efore necessary to take into
account such spatial dependence. Indeed, disregarttie pattern of spatial

dependence of data may lead to biased or ineffi@stimates of the coefficients
(see, for example, LeSage and Pace, 2009).

Spatial econometrics models allows to incorporafdieitly the spatial dependence
pattern into the estimation procedure and, as a&emuence, to obtain unbiased

! The classification of economic activities herecugethe NACE Rev 2. Particularly, we aggregate the
data into four groups: (i) manufacturing sectorgi;construction sectors F; (iii) trade sectorsHGe |;
(iv) other sectors J, K, L, M, N, P, Q, R and S.
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results. Amongst the different spatial econometmicalel specifications, thgpatial
Durbin Model (SDM) does not impose a priori restrictions on theler of
magnitude of spatial spillover effects (Elhorst,1@D According to the hypothesis
that spillover effects have different intensities the different explanatory variables
that we will include in the empirical model, theoper specification for our aim is
the SDM. This model will allow us estimating cortgcthe direct effect of
explanatory variables, on one hand, and also dhtpian estimate of the indirect
effect as a measure of spatial spillovers, on therchand. As we will show in the
next section, diagnostic tests confirm the SDM Hjmation. Moreover, LeSage and
Pace (2009) have shown that the estimate of maaleinpeters are unbiased even
though the true data generation process is a $pattgpModel or a Spatial Error
Model.

The SDM, including both the spatial lag of the degent variable Wy, and the
spatial lags of the explanatory variabl#gX, can be represented by the following
equation:

v=pWy+ X8+ WX0 +¢ 2]
with

e~N(0, 631,) 3]

wherey measures the new firm formation rate axids the covariates matrix
including both the variable of interest and thetomnvariables. In this equation, the

2 parameter indicates the intensity of the (meanpeddence of new firm

formation rates of neighbouring regions and theare® includes the parameters of
(mean) dependence on spatial lags of covariates.

The B coefficients of the SDM cannot be interpreted aafgimal effects (LeSage
and Pace, 2009). Unlike the case of the classioall regression model, this

parameters do not represent the variation inducedrariable¥ because of a
unitary increase of the covariatés . In the SDM specification, a variation of a

covariate in the regiofh has certainly an effect on the regibnitself, namely the
direct impact, but also a potential effect, nameiyndirect impact, on the
neighbouring regions. LeSage and Pace (2009) haygested a method to compute
properly summary measures of the direct and intlinepacts.

Discussion and concluding remarks

The first model which we estimate is a cross-seefiogegression without spatial
effects:
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ER=a 4 [fPop; + BUrb, + yInt, + éContry 4+ ¢ [4]

whereBR is the birth rate of firmsPop is a set of binary variables for four different
levels of population change (quartiles are heral)jdérb is a set binary variables
for four levels of urbanization (also in this cageartiles are used)nt is a set of
interaction variables betweelRop and Urb; finally, Contr is a set of control
variables (see Table 1).

We employ the decision rule suggested by Elho1@2 for the model selection.
Specifically, the OLS model is first estimated atiten the robust Lagrange

multiplier tests are used to assess which modeitiaplag HLMH;} or spatial

errol (LM]Z) | is more appropriate to describe the spatiatsire of data. Table
2 reports, the OLS estimates of two different medeblumns 1-2) and the SDM
estimates (columns 3-5). The significant valuethefrobust LM test indicate that a
spatial model has to be estimated. Moreover, thédsRindicates that a SDM model
has to be preferred.

The SDM estimates do not show a significant direffect on firm births by
population change. It is found a significant andatese indirect effect only for the
highest levels of population change (Pep3quart andPop4quart). In other words,
this implies that firm births in regionnegatively depends on population change in
other neighbouring regions.

Generally,Urb does not exhibit a significant direct and indirspttial effects. It is
found significant and positive effects, both diraod indirect, for the highest level
of urbanization (i.eUrb4quart). It is worthy of note that the intensity of thedirect
effect is higher than the direct one. An interpiietaof such evidence may be found
in the high congestion costs which may characteniegions with strong
urbanization.

Table2: Empirical results

Dependent variable: Col. 1 Col. 2 Col. 3 Col. 4 Col. 5
Birth rate of firms (BR)

OLS1 OLS 2 SDM
Direct Indirect Total

Population change (Pop)
Poplquart Reference  Reference Reference  Reference Reference
Pop2quart 0.079 0.093

p=a (0.062) (0036~ 0061 0.117 0.178
Pop3quart (887716) (06134126)*** 0.041 0317 -0.277.
Pop4quart (g'ol%** ?616156)*** -0.006 -0.601%*  -0.606**
Urban density (Urb)
Urblquart Reference  Reference Reference  Reference Reference
Urb2quart (606%%7) ?6001334) 0.024 0017  0.007
Urb3quart -0.068 0.018 -0.048 0.083 0.035

(0.062) (0.038)
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Urbaquart (g'égg)* ?doci?e)* 0.14% 0547+ 0,687+
I nteraction variables
Pop2quart:Urb2quart (Oodg;? 0.073 0.363"  -0.436%
Pop3quart:Urb2quart 0.082 (0.09) 0.13* 0.42** 0.55%
Pop4quart:Urb2quart (020034; 0.101 0.456+ 0556+
Pop2quart:Urb3quart (Oodég)l* 0.139% 0173 -0.034
Pop3quart:Urb3quart (oodég;l* 0.159% 0.363% 0.520%+
Pop4quart:Urb3quart 0.039 (0.1) 0.171%* 0.298 0.469
Pop2quart:Urb4quart (0_8518?;4 0,078 [0.679%* -0 758w
Pop3quart:Urb4quart (0—89%2)9 0.033 015 0117
Pop4quart:Urb4quart (0-2.105%7 0.091 0.022 0.114
Control variables
0.038 0.208
Age_log(Underl5) (0.699) (0.67) -0.779 -1.167 -1.946
B -1.802 -1.166 ) ) ok .
Age_log(15-25) (0.806)*  (0.711) 0.252 5.633 5.885
i 1.128 0.808 et -
Age_log(25-35) (0.759) (0.709) 1.562 2.126 3.688
Age_log(35-50) Reference Reference Reference Refere Reference
i 0.123 -0.099 i -
Age_log(50-65) (0.908) (0.881) 0.219 4.19 3.971.
-3.047 -2.79 . - .
Age_log(Over65) (0792  (0.749)"* -2.077** -5.887%  .7.964**
-0.015 -0.042 - -
log(Educ) (0.046) (0.044) 0.02 0.207 0.226
0.197 0.142 et e
log(Income) (0.079)* (0.073)* 0.2 0.281 0.481
0.064 0.072 -
log(Unempl) (0.06) (0.057) 0.032 -0.345**  .0.313.
0.193 0.222 ook - Sk
log(SelfEmpl) (0.076)* (0.072)* 0.167 0.293 0.46
i 0.024 0.027 ek
log(Herfindhal) (0.012)* (0.012)* 0.036 0.02 0.056
) 0.256 0.246 . "
log(Services) (0.124)* (0.111)* 0.319** 0.477. 0.796***
: 0.016 0.016 . )
log(Commuting) (0.021) (0.02) 0.054 0.002 0.052
R2 0.586 0.578
LM, 33.222*+  35.283** LR test spatial lag 56.639***
LM;, 19.998**  8.826** LR test spatial error 59.304***
LM, 14.256*+*  27.338***
LM} 1.032 0.880

Note: *** 1% significant; ** 5% significant; * 109significant. Standard errors in brackets.



PAGE 2 Bono, Cracolici, Giuliani and Piacentino

Interesting results are found looking at the intéoam between population change
and urbanization. The estimates show significaut positive effects of population
change on new business formation in regions witterinediate levels of
urbanization. In regions with lower levels of urkmation, we find positive spatial
spillovers and their intensity increase with incieg levels of population change.
Finally, in regions with higher levels of urbanimat, new business formation does
not depend significantly by population change. Thay be due to the fact that local
demand is completely satisfied by the local supgiowever new business
formation in region seems to be sensible to low levels of populatizenge in its
neighbours.

As far as the control variables, the new businegsndtion depends both on
demographic characteristics of residents in théoregRegions characterized by a
high share of young people are more likely to expent higher levels of new
business formation. Regarding education, new basif@mation can benefit from a
positive spillover effect. The per capita incomelf-employment, Herfindahl index
(specialization), services sector and commutingiaantly influence new business
formation.

In conclusion, this studprovides evidence in favour of the hypothesis that
relation between demographic change and new bissiioesiation is significantly
influenced by the degree of spatial concentratioh population (namely,
urbanization). In particular, our results show thagions with an intermediate
degree of urbanization have significant and posititurns in terms of new business
formation from a growing population. This relati@hows an intensity which
increases with increasing levels of population ¢gjearOn the contrary, we do not
find significant evidence for the highest degreedfanization.
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