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Abstract

There is an abundant literature on innovative clusters but the incidence of cluster policies is hardly ever assessed. We
assemble a panel of 94 French regions for 1997-2008 and use difference-in-differences regressions to evaluate the
cluster policy that is being implemented in France since 2004-2005 in some of these regions. We obtain a positive,
significant but rather small impact on patenting.
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1. Introduction

An important research effort has been devoteddastudy of innovative clusters, considering
geographical concentrations of innovative actors pasticularly efficient sources of
knowledge production (Malmberg and Power, 2005, OEZD11). The general idea of this
literature is that agglomeration externalities eamplify the social benefits of R&D, thereby
leading some cities, regions and even nations wuiex a technological competitive
advantage (Porter, 1998). Captivated by this ideicy makers have tried to design various
kinds of cluster policies to support innovation amgional development. In parallel, the
empirical literature on clusters sought to identifie agglomeration economies that best
support innovation in the long run. It mainly foeds on the specialisation/diversity
controversy (Beaudry and Shiffauerova, 2009, Duan2011), debating whether regional
innovation, productivity and growth are better soqp@d by the geographical concentration of
firms belonging to similar industries or by the kggeration of dissimilar ones. This
controversy evolved recently though, when some aastliound that successful innovative
regions diversify into new activities that remaetated to their existing industrial specialties
(Boschma and Frenken 2011). If these studies progeduseful to assess the different types
of agglomeration externalities supporting industtiad innovative clusters, they do not tell us
whether deliberate cluster policies are able towgtte innovation production in clusters. The
aim of this paper is to provide such a policy assesnt for the case of a large-scale cluster
policy implemented recently in France.

The empirical literature provides very few ex passessments of cluster policies, especially
regarding their impact on innovation. There are ynease studies of successful clusters like
Silicon Valley or Baden-Wiurttemberg (see e.g. OE@DQ9), but these clusters emerged
naturally, not from cluster initiatives. Three eptiens, however, are the differences-in-
differences studies by Nishimura and Okamuro (20E&)ck et al. (2010) and Martin et al.
(2011). The former evaluates a cluster policy immated in Japan in 2001 and the two
others assess the incidence of cluster policieseimgnted in France and Germany in 1999
Cluster policies are rarely assessed because theyoften small-scale and short-lived
initiatives implemented on non-randomly selectetitteies. It is therefore difficult to
implement reliable before-after comparisons ofdteel’ and ‘non-treated’ territories, except
if one can control for the determinants of the ct&@ into the cluster policy treatment. The
French government launched in 2004 a policy nankaditique des Pdles de compétitivite”
that lasted long enough to fulfill the requiremefus a difference-in-differences evaluation.
Indeed, all the 94 metropolitan NUTS 3 regions @becalled French “Départements”) could
respond to the calls for tender, but only parthent obtained the treatment. It is therefore
possible to build control groups with the non-tegltegions. Selection into the treatment was
not random, but we could control for the charast&s$ that influenced it. Moreover, this
policy has not been abandoned since then, whichnsnélaat we have a long enough
perspective to detect its effects on innovatiothéy do exist.

The contribution of this paper is to provide thstfidifference-in-differences evaluation of the
recent French “Competitivity clusters” initiativ€ection 2 describes this policy. Section 3
presents the method and the econometric resultio8el concludes.

! Note that Martin et al. (2011) assess the imp&¢h® 1999 French cluster initiative on productiyinot on
innovation. This policy was abandoned and repldonethe more ambitious one that is evaluated inptiesent
paper.
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2. The French cluster policy since 2004

The French “Competitivity Clusters” program wasnalied in 2004, and the selected regions
started to receive the ‘treatment’ in 2005. ThenEheMinistry of Economics granted the
official label “Pble de compétitivité” to an initidist of 66 clusters in 2005. It granted five
new cluster labels in 2007, removed six clusters @aplaced them by six others in 2010.
Therefore, since 2007, there are 71 officially loleth“Péles de compétitivité” targeted by the
program. Because our observation period ends i8,200 use the clusters list of year 2007.
Among these officially supported clusters, sevemtéave been granted awvdrld-class
cluster” label (“Pbles de compétitivitthondiaux ou a vocation mondigleand are more
strongly supported. For all clusters, the treatnmmmtsists in enduring fiscal, financial and
institutional support to the cluster members, whach firms, research centres and education
institutions specialized in similar activities @chnologies. Two conditions are required to
receive the treatment: collaboration and co-loedim?. These criteria determined the
selection into the program but they also deterrsinee then the intensity of the treatment for
the regions that have been selected. The two nrandial aids take the form of tax cuts and
public project funds. If they collaborated in arpegved R&D project, firms belonging to a
“Pole” and located in predefined R&D zoAesuld be totally exempted of income tax during
their first three years of positive net income astmtain a 50% tax discount during the
following two years. This tax exemption was suppeesin 2009. In addition, members of a
cluster are exempted from social security contrdng for the R&D employees. The project
funding side of the program is also rather ambgiolhe members of a “Pdle” are granted
project funds by the FUI (“Fond Unique Interminist€) when they set up collaborative
R&D projects. The FUI distributed nearly 1.5 billidcuros between 2005 and 2011. These
funds are complemented by subsidies provided bwll@athorities and other national
agencies (OSEO, ANR, etc.). Contrary to the previdwench cluster initiative of 1999
studied by Martin et al. (2011), this program ist ra cluster policy in the sense of
encouraging territorial specializatiborHowever, it can be considered as a genuine cluste
policy because it creates incentives for neighlgpinganizations to collaborate for R&D
activities, and also because it strives to attyacing innovative firms in specific R&D zones
wherein they will be able to obtain exemptionsaXes and social security charges.

3. Methodology and results

To assess the regional impact of a nationwide @tupblicy, the first methodological
challenge is to properly localize the treatment &mdaorrectly measure its intensity. It is
therefore necessary to determine which territaniaits really benefit from the policy and
what dose of treatment they receive. In the Frerade, a “Pble de compétitivité” is generally
granted to a single administrative “Région”. Themographical areas correspond to the
NUTS 2 level in the European classification ofiterial units. A few clusters, however, are

? These conditions are stated in the text of thetiainicall for tender, which can be read at
http://competitivite.gouv.fr/documents/commun/Halie _des_poles/lere phase 2005-
2008/Premiere_labellisations_des_poles/cahier_tiesges poles.pdf

® R&D zones are, for each cluster, a restrictivedismunicipalities established by a decree of Mimistry of
Economics and Finance.

* The mean comparison tests displayed in Appendikd®v that the treated regions do not have a sigmifly
different level of industrial specialization compdrto the non-treated ones.

® The NUTS classification (Nomenclature of terrigbriinits for statistics) is a hierarchical systean dividing
up the economic territory of the EU for the purposdiarmonization of EU regional statistics. Wheadible,
the NUTS classification is based on the administeadivisions applied in the Member States. NUT&@&ons
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attached to several NUTS 2 regions. For instameecluster “Aerospace Valley” is officially
a partnership between “Région Aquitaine” and “RéghMidi-Pyrénées”. Be that as it may,
the geographical targeting of the policy is alwagsrower than the NUTS 2 level. Indeed,
the information on the localization of cluster mers that is provided by the Industry
Directorate General reveals that 80 to 100% ofettablishments and employees of a cluster
are located in two or three “départements” (NUTI2gion$). The remaining members of the
cluster are scattered on the whole French territbhys means that only a few (NUTS 3)
“départements” of an officially targeted (NUTS 2ggion” actually receive the treatment.
We therefore consider that the territories bemgjitirom the program are only those that
contain a significant number of cluster memberat ih to say the three main “départements”
of each cluster. We thus localize the treatmenadoordance with the distribution of the
cluster's workforce between these three main NUT8g®ons. If a NUTS 3 region hosts one
third of the cluster’s total labor force, we coresidhat it receives a treatment dose of 0.33.
There is a second source of variation of treatnmgahsities across “départements™. a NUTS
2 region can have won several competitivity clust&ior instance, “Région Midi-Pyrénées”
actually received three competitivity clusters wdomembers are located in various
“départements” of the “Région”. We therefore comstrour policy dose variable as a
weighted count of the total number of “Competifvitlusters” obtained by treated
“départements”. More precisely, we localize eachstdr in the three NUTS 3 regions
wherein its workforce is mainly located. We themsup the total number of clusters present
in each NUTS 3 region, weighting each cluster l®/share of its total workforce employed
in the considered NUTS 3 region. Eventually, amang 94 NUTS 3 regions, 72 are
endowed with at least a piece of cluster but ol@dy&teive a “World-class cluster” label and
the corresponding program. French NUTS 3 regiortsailnkbd an average of 0.48 clusters,
with a maximum of 3.27 in the “Rhéne” “département”

To obtain the difference-in-differences estimatdrtloe impact of the cluster policy on
regional innovation, we first estimate the follogriaquation:

log (pat _int,, ) = a + ptreatmentafter, + yafter, + dreated. + ¢, (1)

where:

- pat_int; is the total number of patergsr capitafiled by regioni at yeart,

- treatmentafter is a crossed variable equal to the weighted numb&ompetitivity
clusters” granted to regiamultiplied by a dummy equal to 1 from 2005 to 2008

- after is a dummy equal to 1 from 2005 to 2008,

- treated is a dummy equal to 1 if regiorhas been granted a “competitivity cluster”,
- & Is the usual idiosyncratic error term.

The results of this baseline specification are ldiggd in Table I, column 1. Appendix 1

describes the variables and the data sources. Stitaa¢es are implemented over the 94
French metropolitan NUTS 3 regions between 1997 20@B. We have to account for the
fact that within-region autocorrelation and betweegions heteroskedasticity may produce
biased standard errors (Bertrand et al., 2004) tWeefore use Huber-White standard-errors
clustered at the region level throughout.

comprise between 800000 and 3 million inhabitahsJTS 3 regions contain between 150000 and 800000
people. In France, NUTS 3 regions are called “Digmaents” and NUTS 2 regions are called “Régiongie T
latter include between two and eight “Départements”

® We use “NUTS 3 region” and “département” as symasiyn the sequel.
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Provided that the identification conditions arefifidd, OLS estimates of the coefficiept
deliver the difference-in-differences estimatortioé impact of the “Competitivity clusters”
policy on patenting activity. Indeed,is equal to the difference:

before
treated

after
non treated

after
treated

before (2)

non treated

E(pat_int — pat_int ) — E(pat_int — pat_int

The identification of this incidence coefficient wd be straightforward if treated regions had
been selected randomly, that is to say in a fashiarranting that treated and non-treated
regions have the same characteristics. This iqiogrtnot true here because cluster policies
generally target specific regions. The policy mak&ho selected the “Competitivity clusters”
may have chosen the regions with a high level oDR&cause they were expected to be
more reactive to the treatment. Also, they may hselected some regions because they
considered them insufficiently specialized. The meamparison tests in Appendix 2 actually
show that the targeted regions had on averagefismmiy higher levels of patenting, R&D
and population density before the implementationtteé policy. On the contrary, the
difference regarding the specialization indic&@indexis not significant. Highly innovative
regions seem to have been targeted in prioritytheerie is no evidence that selection into the
program was also decided according to an industpi@tialization criterion.

Even if the treated regions have not been seleatgbmly, one can correct the selection bias
by controlling for the determinants of selectioroirthe treatment that might also affect
regions’ patenting (Besley and Case, 2000). Toajdh® choice of control variables must be
guided by what theory considers as the main detemts of patenting/innovation. The three
main determinants that are suggested by the inimovptoduction theory are R&D expenses,
the degree of industrial specialization/diversibddhe level or urbanization (see e.g. Jaffe,
1989, Audretsch and Feldman, 1996 and 1999). Thanneemparison tests displayed in
Appendix 2 assess whether these factors diffetentlze treated and non-treated regions.
They show in particular that selected regions haueh higher levels of R&D expense than
the non-treated ones. We thus decide to introds@®@atrol variables in regressions (3) to (6)
the two following covariat€s

- R&Dint;.1, which is the total in-house R&D per capita oficeg at year-1°, and

- EGindey, an Ellison-Glaeser index of industrial specidliza (defined in the

Appendix).
Moreover, to better control the unobserved regiottaracteristics and yearly common
shocks that may affect both the treatment and thteome of interest, we replace the
dummiesafter, andtreated by a full set of year and region fixed effectgagressions (2) to

(6).

" In a specification not displayed here, we intrati®R&D, specializationHGindey, and population density
(denspop as controls. Only R&D proves significant. The usttial specialization indeEGindexwas not far
from the 10% significance level whereas populatiensity lenspop was very far from being significant. We
consequently decided to keep the two former vagigbi the regressions and did not include populatensity.
RemovingEGindexas well does not change the results.

8 The choice of lagging R&D expenditures one yeajuitified by the fact that our dependent variaisle
constructed with patent applications, not with ¢gedrpatents. The literature generally considerstti®maverage
time lag between the date of the R&D expense aad#tent application is 18 months (see, e.g., Gletral.
2010). We tested regressions with various lagshenR&D variable but the latter is not significanben it is
lagged more than one year. An average of R&Dt-1R&Dt-2 is not significant either.
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In regression (4), we vary the sample of regionshieck consistency, removing the NUTS 3
regions surrounding Paris and Lyon. Starting fragression (5), we differentiate the two
kinds of cluster policies: the one implemented fiiational-level” clusters and the one
applied to “World-class” clusters. Finally, we ckefor reverse causality generated by an
anticipatory response to the policy, introducingr@gression (6) leads and lags of the two
cluster policies. The leads detect any anticipategponse and the lags show the ex post
timing of the policy incidence (Autor, 2003).

Table 1 reports the results. The average impathefFrench cluster policy is positive and
significant throughout all regressions. Howeverisitclearly overestimated in the first one
since it remains divided by three once the regigedf effects are introduced (columns 2, 3
and 4). The introduction of patenting determina(dggarting from column 3) and the
modification of the regions sample (column 4) dot rahange the coefficient: one
supplementary “Competitivity cluster” label prodacen average a rise of 0.11-0.14% in
regional patenting per capita. The regression lanoo (5) reveals that this positive but low
incidence comes from the policy applied to “Worldss” clusters whereas the effect of the
cluster policy applied to “National-level” clusteis positive but not significant. Moreover,
the regression in column (6) reveals an anticiyaadfect of the cluster policy applied to
“National-level” clusters, one year before the tneent. It might have biased upward the
coefficient oftreatmentaft_nain the previous regression. No such problem isaetl for the
incidence coefficient ofreatmentaft_wccln addition, the lags of this variable revealt ttree
incidence of the “World-class cluster” policy is lhun the first year but increases
significantly afterwards and stabilizes at +0.3%2@07 and 2008. After three years, this
cluster policy produced a cumulated rise in patgnper capita of 0.76% for those regions
that obtained one “World-Class Cluster” label.

4. Conclusion

We realize difference-in-differences estimates bé timpact of two cluster policies

implemented in France since 2005. We show that only produced a significant positive
impact on regional patenting: the policy targetsagcalled “World-Class” clusters. Whether
the augmentation of patenting observed in the thieaes following the start of this policy is

valuable remains however an open question. To answe would need to expand the
observation period and use information on the coatpe costs of this policy. Nevertheless,
if the yearly +0,3% impact had maintained untildagdthis would mean a +2% increase in
regional patenting since the beginning of thisgoli

An important question remains opened for subsequsatarch on this French cluster policy:
only the policy targeting the so-called “world-gda<lusters seems to produce a significant
improvement of regional patenting; why is the ppldesigned for “national-level clusters”
unsuccessful? One could make the hypothesis tiebé&cause they do not obtain the critical
amount of financial support that is necessary toegate significant innovation benefits. The
policy implication would then be that too dispersgdster policies may not be effective.
However, this needs much further exploration tactefirmed since it is necessary to assess
rigorously whether this is really this scale diéfece in the amount of the financial support
that produces the difference in innovation produgti
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Table I. Difference-in-differences estimates of thampact of the French “Competitivity clusters” policy.
Dependent variable: patenting per capita in Fréidi S3 regions.

(1) (2) (3) 4) (5) (6)
R&Dint;. 0.091 0.130” 0.091" 0.092”
(0.043) (0.049) (0.043) (0.044)
EGindex 0.352 0.391 0.354 0.350
(0.241) (0.214) (0.242) (0.243)
treatmentafter 0.312" 0.110" 0.112" 0.137"
(0.111) (0.0473) (0.047) (0.057)
treatmentaft_nat 0.077
(0.052)
treatmentaft_wcc 0.235
(0.101)
after, -0.057
(0.074)
treated 0.447"
(0.139)
treatmentnat_tp2 -0.028
(0.027)
treatmentnat_tpd 0.047
(0.028)
treatmentnat_tp 0.043
(0.042)
treatmentnat_tmgdl 0.038
(0.048)
treatmentnat_tmg 0.080
(0.076)
treatmentnat_tmg3 0.156
(0.095)
treatmentwcc_tp2 -0.004
(0.060)
treatmentwcc_tpd -0.015
(0.057)
treatmentwcc_tp 0.076
(0.089)
treatmentwcc_tmd 0.165
(0.095)
treatmentwcc_tmg 0.300
(0.148)
treatmentwcc_tmg3 0.303
(0.159)
Constant -9.195"  -7.850" -7.873" -8.586"" 78737  -7.912™
(0.112) (0.083) (0.08) (0.147) (0.08) (0.095)
N 1128 1128 1128 936 1128 1128
OLS estimates. Cluster-robust standard-errors iargheses., ,  and”  indicate significance at 10%, 5%,

1% and 0,1% level.

Full set of year and region dummies included inraljressions except the first one. In regressign tte
NUTS 3 regions surrounding Paris and Lyon are ebazufrom the sample.
Definition of crossed variabledreatmentnat tp2 = (weighted number of “National-Level Competitivity
Clusters” granted to regidi x (dummy = 1 two years before 2008patmentnat_tmd- (weighted number of

“National-Level Competitivity Clusters” granted tegioni) x (dummy = 1 one year after 2005). Same logic for
all leads and lags. When “wcc” replaces “nat”, thessed dummy is constructed with the weighted rermolb

“World-Class Competitivity Clusters”.

Other variables are defined in Appendix 1.
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Appendix1: Variables definitions, descriptive statstics and sources

Variable Definition Mean Std. Min Max Observations
Dev.
pat_int Ratio of the number of patent Overall 0.0002 0.0002 0 0.0013 N=1128
applications of regionat yeart over  Between 0.0001 0.00004 0.0008 n =94
the population of regionat yeart Within 0.0001 -0.00001 0.0008 T=12
R&Dintyy In-house R&D per capita: region ~ Overall  0.7724 14736 0 15947  N=1128
yeart-1 Between 1.0657 0.01416 6.9139 n =94
Within 1.0232 -4.1445 9.8054 T=12
EGindex Ellison-Glaeser index of technological OVerall 0.0215  0.1219 -1.4248 0.9928 N=}128
and industrial diversity of regionat ~ Between 0.0698 -0.2314 0.3072 n =94
yeart Within 01002  -1172 11352 T=12
treatmentafter (weighted number of “Competitivity Overall 0.1616  0.4720 0 3.27 N:EHS
clusters” granted to regidah x Be_tween 0.2387 0 1.085 n=94
(dummy = 1 when year >=2005) Within 0.4079 -0.9233 2.3466 T=12
treatmentaft_nat (weighted number of “National ~ Overall 0.1267  0.3832 0 2.62 N=1128
competitivity clusters” granted to Bgné\{een 0.196 0 0.8683 n_—94
regioni) x (dummy = 1 when year Within 0.33 -0.7417 1.9067 T=12
>=2005)
treatmentaft_wagc (weighted number of “World-class  Overall 0.035 0.1514 0 1.52 N:1_128
competitivity clusters” granted to ~ Between 0.0821 0 0.4267 n =94
Within 0.1275 -0.3917 1.1283 T=12

regioni) x (dummy = 1 when year
>=2005)

The patent count was provided by the French Institf Intellectual Property (INPI). It

recounts all patent applications of French origublghed by any possible patent office.
Patents are distributed across regions accordinpeoaddress of the inventor. Only first
fillings are considered. All sectors are covered.

The R&D figures are from the French R&D survey iempkented yearly by the Ministry of
Research. The specialization indicator is an Eili&aeser index following the formula:
PCIEERS

G -H . . RD
EGindex = ——— v With: H, = = | andg =+ —
inaex 1-H i Z(RDJ it 1‘2%12
k

it it

where & is the share of sect&rR&D in regioni R&D employment at yedr S is the share
of sectork R&D in national R&D employment at yedr RDe; is establishmene R&D
employment at yearand RLQ is regioni R&D employment at year Regions with a high
EGindexdisplay a high diversity of their R&D activities

The population figures used to scale patents and R&e from the French institute of
statistics (INSEE).

The information on “Competitivity Clusters” was prded by the Industry Directorate-
General (DGCIS).
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Appendix 2: Mean comparison tests between treatechd non-treated NUTS3 regions

Variables Group N. of Mean Std. error Difference of Differencet0
observations mean
BEFORE (1997-2004)

pat_inf Non treated 176 0.00012 0.00000 -0.000080 —11.1563***
Treated 576 0.00020 0.00000

R&Dintj. Non treated 176 0.43152 0.05457 -0.509588 —5.4446*+**
Treated 576 0.94111 0.07604

EGindex Non treated 176 0.01651 0.01690 —0.000582 —0.0336
Treated 576 0.01709 0.00376

denspop Non treated 176 323.6994 93.41804 -277.2025 -1.9398*
Treated 576 600.9019 108.1431

AFTER (2005-2008)

pat_int; Non treated 88 0.00015 0.00002 -0.000113 —5.4755%**
Treated 288 0.00026 0.00001

R&Dintit.1 Non treated 88 0.40556 0.09850 —0.349759 —-3.0059**
Treated 288 0.75532 0.06195

EGindex Non treated 88 0.04621 0.01566 0.0205301 1.2696
Treated 288 0.02568 0.00403

denspop Non treated 88 341.0263 140.1997 -282.3656 -1.3377
Treated 288 623.3919 157.789

This table reports two subgroup t-tests for thdéediince in mean value of variables that we suspeetffect both the
selection into the treatment (cluster policy) ahne dutcome of interest (Regions’ patents per capitag first test compares
the means of the variables in the treated and remted group before the policy is implemented (12904); the second test
does the same after the start of the cluster pdREW5-2008). Column “Differene®” reports absolute value of the t-
statistics for testing the two-sided hypothesist tee difference in mean value is nonzero. *, *fda**** indicate
significance at the 10%, 1% and 0.1% levels.
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