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Abstract: Many regional governments in developed countriesgtleprograms to improve the
competitiveness of local firms. In this paper, walaate the effectiveness of public programs
whose aim is to enhance the performance of firroatém in Catalonia (Spain). We compare the
performance of publicly subsidised companies (éeatvith that of similar, but unsubsidised
companies (non-treated). We use the PropensityeStéatching (PSM) methodology to
construct a control group which, with respect toabservable characteristics, is as similar as
possible to the treated group, and that allowsausdéntify firms which retain the same
propensity to receive public subsidies. Once avedmparison group has been established, we
compare the respective performance of each firma Assult, we find that recipient firms, on
average, change their business practices, impiweie performance, and increase their value
added as a direct result of public subsidy programs

Keywords: Public policy, evaluation studies, firm performanBeopensity Score Matching.
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Resumen Muchos gobiernos regionales en los paises desatoslldisefian programas para

mejorar la competitividad de las empresas locdieseste papel, evaluamos la efectividad de
programas publicos cuyo objetivo es reforzar lauaaitn de las empresas localizada en
Cataluiia (Espafia). Se compara la actuacion de sagpreubvencionadas (tratadas) con
empresas similares, pero no subvencionadas (nadas)it Se utiliza el Propensity Score

Matching (PSM) para construir un grupo de contrak,gcon respecto a las principales

caracteristicas, es muy similar al grupo tratado,glie permite identificar empresas que

presentan la misma propensién a recibir subvensiddea vez se ha establecido un grupo de
comparacion valido, se comparan los resultadosada empresa. Como resultado se encuentra
que, en promedio, las empresas tratadas cambiarprégticas comerciales, mejoran su

actuacion, y aumentan su valor afiadido como rekutfaecto de los programas publicos
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1. Introduction

In recent years, there has been an increase inutmber of studies analysing the impact of
economic policy measures whose aim is to boostsinidili competitiveness. This increase has
occurred within the context of burgeoning freeddimirading conditions, a context which has
tended to generate stronger international compatitiogether with a need to both maintain
balanced public accounts as well as ensure maxieffectiveness in the implementation of

public policy measures.

Studies of the impact of public subsidy programsdumted at the national leveinclude
Arvanitis et al. (2002), who analyse the effectieesn of advanced programs of technology
diffusion in Switzerland, Lerner (1999) and Waltst000), who examine the impact of the
Small Business Innovation (SBIR) program in the Bi®] Roper et al. (2004) who, using an ex-
ante qualitative exercise, study the private amibbbtenefits of R+D projects for the UK. With
regard to Spain, studies include Corchuelo (20G6))zalez et al. (2005), Acosta and Modrego
(2001), Heijs (1999 and 2001) and Busom (2000) winterestingly, reports that public

financing induces increased efforts in R+D by pieviirms.

While varying widely in their geographic scope, afl the aforementioned studies have in

common their use of parametric techniques for penifg policy evaluation$.

Recently, however, a non-parametric technique, éhsipy Score Matching (PSM, hereafter),
has gained increased popularity in the performasfcevaluation exercises. Using PSM to
undertake studies at the national level, AlImus @garniztki (2003) look at the impact of public
subsidies on a firm’'s R+D intensity in Germany, Deg(2003) analyses the consequences of
public subsidies for the private financing of R+Etidties in France, and Herrera and Heijs
(2003) evaluate the importance of public subsifiiedR+D in Spain. With Czarniztki and Fier
(2002) and Aerts and Czarniztki (2004) who anatpgeimpact of R+D policies in the Flemish
region in Belgium, and Gabrielle et al. (2006) vgtody the Trento region in Italy representing
notable exceptions, the PSM technique has, howeearcely been utilised in studies at the
regional level. Yet it is precisely the regionaldé for countries such as Spain, the most

appropriate for studying the impact of public pesc

! In general, evaluation exercises conducted atrégéonal level are less frequent. See for instance,
Lenihan (2004) who studies the impact of publicssdies on the Shannon region in Ireland or Meeusen
and Janssens (2001) who analyse the impact ofdsebsin the Flemish region of Belgium.

2 For instance, Arvanitis et .a{2002), Corchuelo (2006) and Busom (2000) use dabiprestimation,
Lerner (1999) an OLS estimation, while Wallsten(Q@Duses a simultaneous equation approach to deal
with possible problems of endogeneity of publicsdies.
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The decentralization process initiated in Spainimdurthe 1980s has allowed regional
governments to adopt their own industrial promotiseasures and so tackle the peculiarities of
the regional industrial structure more effectively. this paper we focus on the region of
Catalonia, whose industrial structure is charasgeriby the presence of a majority of Small and
Medium Enterprises (SMEs, hereafter), and a higitreeof productive diversification. Catalan
industry represents around 25% of Spain’s totalisty and, as such, its competitive position

as well as the impact of public policy actions torpote it, is of particular interest.

Over the last two decades, Catalan regional indligtolicy has undergone a radical evolution
in orientation; with interventions forming part wérious plans aimed at overcoming some of
the region’s structural weaknesses and reinfortiegnnovative capacity of Catalan firms (see
Callejon and Garcia-Quevedo, 2000). Beginning wWithadoption of such measures as support
for specific sectors (the so-called “picking winei@pproach”), it has evolved towards a policy
which seeks to enhance the economic environmemhich all firms operate and, thus, promote

R&D activities as the source of competitivenesg (8esta and Garcia-Quevedo, 2000).

The public subsidies which we evaluate in this pdpen part of the Catalan industrial policy
that is incorporated within the European CommissidRegional Program for Technology
Transfer Strateg000Q” Public subsidies in Catalonia are managed by al@aPublic Agency
(CIDEM, hereafter)whose job is to promote the competitiveness oflaatindustry. The total
value of subsidies evaluated in this paper is ato@8.6 million, which represents
approximately 66% of CIDEM’s total budget and ardn03% of the Catalan industrial Gross

Value Added (see section 3 for more details).

The aim of this paper is to evaluate the impadhefpublic subsidies conceded by CIDEM in
2000. We estimate the impact of these subsidighegrowth rate of the recipient firms’ Value
Added (2000-2002) in two steps. First, we use P8Mualuate the impact of public subsidies
by comparing outcomes associated with firms whateive public support and those which do

not. Here, PSM is a highly appropriate methodolagyit enables us to both control the

® The new Catalan government, which took office iovdmber 2003, has recently implemented a new
plan calledCatalonia’s Research and Innovation Plan 2005-2008

* Some of the subsidies analysed were designed éySpanish central government to promote local
industries through high-priority lines for SME suab theSME’s Consolidation and Competitiveness
Plan 2001-2006 drawn up by the Spanish Ministry of Industry. this case, however, the Central
government transfers funds to regional governmemltich are guaranteed independence in procedures,
resolutions and liquidations in the applicatiortred program.

® From the Catalan acronym forCentre d'Innovacié i Desenvolupament Empresarial
(http://www.cidem.com).
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distribution of public subsidies as well as redsoene of the main methodological problems

associated with policy evaluation.

Second, and also using the propensity scores, wehmeach recipient firm with the one that it
most closely resembles in the control group. Tiwespbtain a dataset of firms which allows us
to assess, through regression techniques, the ingbguublic programs on the competitive

position of Catalan firms.

The rest of the paper is organized as follows. i@@@ summarises the main methodological
issues involved in the discussion. Section 3 dessrithe database used. Section 4 presents the

main results obtained. Finally, section 5 concludes

2. Methodological issues

The best method for evaluating public programstise” or natural experiments based on
random assignments, as they offer the strongesidfdions for analysing the relationships of
causation (see Lalonde, 1986). In experimentalgdssiof this type, units are assigned at
random to “treatment and control groups”. On aveydge units in each group are equivalent
with respect to all their shared characteristicBarks to this equivalence, the influence of
external factors that could contribute to the obséresults of units can therefore be eliminated.
Hence, any differences in the observed results dmtwthe two groups can be attributed

exclusively to the implementation of the public grram.

Nevertheless, the adoption of an experimental flased on random assignments for the
evaluation of public programs designed for firmschs as those analysed in this paper, is
generally not practical for a variety of reasonissti-public agencies are unable to refuse the
concession of subsidies to eligible compafi&econd, often treated and non-treated firms

differ in characteristics that affect the resulshe program (i.e. selection bids).

® In other words, a natural experiment cannot bégdes in this framework because the concession of
subsidies for eligible firms cannot be refusedtmdrounds of conducting an evaluative experiment.

" Consider a situation in which there exists a typmanager who is more likely to adopt measureskvhi
will improve the firm’s results. It is probable thgeuch a manager will seek public subsidies motigely
than a manager who is satisfied with the currentatbn of her company. Thus, the improvements
observed can be more closely attributed to managedifferences between firms than to the services
provided by public programs.
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The evaluation of public programs therefore requi@n alternative method, a quasi-
experimental approach which allows us to compamre mbsults between two groups of
companies: those which receive public subsidy f@edirms), and those that do not (non-
treated firms), with the understanding, howevegrtthot all the subsidies are randomly
assigned. In other words, we construct a contreligithat has ex-ante the same probability of
receiving a public subsidy in such a way that btvéated and non-treated firms can be

considereds ifthey have been randomly assigned.

If we consider receiving public subsidy as being tileatment effect, we can define the primary
effect that we wish to capture as the expectedneat effect for the treated population, or
ATT:

ATT =l ~¥,0 =) =D =1)- £ =1 W

where, Y, is the outcome for firms which receive public sdlgsandY, is the outcome for

recipient firms not exposed to the treatment, tbhafirms who do not receive public subsidy.
Finally, D, D{O,l} is an indicator of participatiorDEL for the treated firmdD=0 for the non-

treated firms).

As we mention above, receiving a public subsidyncarbe considered a completely random
event and, thereforeE(YO\D =1) is not observable and must be estimated givenishtte

counterfactual outcome that participants on averageld experience if they do not to
participate in the prografTo support this, matching econometric estimatbesed on the
seminal contribution of Lalonde (1986jre shown to produce valid estimates of program

impacts.

Using matching estimators we are then able to baildounterfactual sample of firms (the
control group) by pairing each recipient firm wimon-treated firm? As Rubin (1977) points

out, a necessary assumption here is conditionap@addence between non-treated firms’

8 Many evaluation techniques are based on regressjoations which do not consider the counterfactual
state of the results’ variables (for instance, salerevenues), or in other words, which do not pam
the levels of these variables in the absence ofiguubsidies with those in the presence of such
subsidies.

° Many studies examine the strengths and limitatiminsiatching methods using non-experimental data,
see for instance Dehejia and Wahba (1999, 20025anth and Todd (2004).

1% See section 3 for more details on the construafdoth groups of firms, and on data requirements.
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outcomes and program participation, conditional arservables X).'* The control group,
therefore, is constituted by non-participant firmsose distribution of observed characteristics

is as similar as possible to that of the treateddi This requires:
0<P{D=1X=x)<1 for xOX @)

and guarantees that all treated firms have a cpartan the control group.

An implementation problem arises when the vetds highly dimensional, as it is in our case
(see Section 3). Rosembaum and Rubin (1983) prdpthse use of the probability (a scalar
function) of receiving treatment conditional on agates. This probability is the propensity

score p(X). The matching method would estimate the ATT as:
ATT = E{E(Y, D =1, p(X))- E(Y,|D = 0, p(x ) D = 1} (3)

Eq. (3) is derived from Eg. (1) with the requirerhehan adequate balancing of pre-treatment
variables. If this balancing hypothesis is fulfilleobservations with the same propensity scores
must have the same distribution of observable chermiatics which are independent of their

treatment status. In other words, the establishrobat random exposure to the treatment and

control groups.

Given that the propensity score is defined as timglitional probability of receiving a treatment
given the pre-treatment characteristics, we es@mat probit model with the covariates

estimation
P{D =1x} = o{n(x} (4)

where @ is the logistic function, anti(X) is an initial specification which includes alleth

covariates as linear terms (see Greene, 2003 for details).

As we clarify in Section 3, thirteen covariates im@uded in the initial specification. These can
be broadly grouped in variables associated with fthes’ characteristics, market-related

variables, and classic productive factors.

! See for more details Rubin (1974 and 1977) or isogt al. (1996).
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Once we calculate the propensity scores, we casexs®al matching estimators. We construct
the match for each treated firm as a weighted geeover the outcomes of non-participants,
where the weights depend on the distances betwstmated propensity scores. The more
similar the firms are in terms of these propensjtthe higher the weight. Here, we employ four
matching alternatives: the Nearest Neighbour estm&INM), the Radius estimator, the

Stratification estimator and the Kernel estimateee( Becker and Ichino, 2002 for technical
details)!? With the two groups of firms, “treated” and “namated”, constructed using this

methodology, we are now able to perform the fixgtl@ation exercise defined in Eq. (1), which

is to estimate the average treatment of the trdated.

In a second evaluation exercise, we use the esilnatopensity scores to construct various
control groups (a robustness chétkyhich when combined with the treatment group allesv
to estimate, through a regression model (see appel)d the impact of public subsidies
conceded by CIDEM, measuring the difference inghalution of certain results’ variables (for
instance value added, sales, or productivity) ametrolling for other potentially influential

factors.

3. Data

The main information source used in this paperhisSistema Anual de Balances Ibéricos
(SABI, hereafter). This database is a fully repnégtive sample of firms in Spain and Portugal
and contains accounting information at the firmeleyt holds information on 838 076 Spanish
firms, 182 004 of which are Catal&h.

The SABI database enables us to analyse the bemasi@a very wide sample of firms, as it
contains information both on the variables whiclpegr on a standard balance sheet, such as
those referring to the firms’ results, includingeaue from activity and value added, as well as

on the various measures of these results (fromo&apbn, from financial activities, from

12 Briefly, the various matching estimators differtireir definition of closeness between a treatem fi
and its most similar non-treated firm in termslod £stimated propensity score.

3 The various groups are constructed with differeninbers of observations, that is, matching each
treated firm with the one, two, and five most sani{with respect to the propensity score) firmsfrihe
control group.

* The availability of data from the SABI databaseréases with the size of the firm. For small firtine
SABI includes less than 5%, although they repre8&m% of the overall employment in that category.
However, the SABI covers 31% of firms with morenha@ne workers, and more than half of the larger
firms (55.3%). The importance of these figures showat the sample of firms recorded in the SABI can
be considered sufficiently representative of thpytation of Spanish (and Catalan) firms.
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ordinary activities and/or from extraordinary aittes). Information can also be derived from
the ratio analysis: profitability (economic anddircial), financial expenses, manoeuvre margin,
treasury ratios and balance ratio, ratios of salyemdebtedness, and liquidity (both general

and immediate).

As we have the firms’ postal codes, we can orgathigenformation at a territorial level, and as
such locate firms with increased precision. Asabtivity of each firm is classified according to
the NACE-Rev.1 classificatio,we can also disaggregate by sector. Finally, weacaurately

define company size by examining information conirey the number of employees.

For our study, we collected data from the SABI Hate for the variables which we are
interested in from two points in time: first fron0D@), the year in which the subsidy was
granted, and second from 2002, in order to deterrifjnover time, a significant impact from

public subsidies on the main aggregates of firnsbeen felt®

All the information required to construct the tmeant group was obtained directly from
CIDEM, while all the information needed for thoseris that did not apply for a public subsidy,
and thus were not recorded by CIDEM, was locateSABI. The total number of applications
received by CIDEM in the year 2000 was 1 844, oici821 were acceptédWe were able to
locate 601 of the successful applicants in the Séd&abase, but we were not able to obtain the
relevant information for all of them. Therefore raiudy is conducted using 421 firms which
received a public subsidy and for which there imglete information in the SABI database.
This gives us a covering ratio (treated firms vaththe relevant information with respect to the

total number of treated firms) of 51.3%.

Our treatment group, then, is comprised of 421 ginvhich received a public subsidy from
CIDEM. These companies are distributed by sectptype of subsidy, as well as by location.
In the sectoral dimension, the NACE-Rev.1 clasaifan is used (two digits) and includes 60

economic activities.

As mentioned earlier, we use matching techniquescémstructing a valid comparison or

control group. We also choose those firms that hieesame propensity to receive public

15 Classification of Economic Activities in the Eusgn Community.

® The year 2002 is the last year for which we hawstninformation for a high proportion of firms
recorded in the SABI.

7 We only have information for firms that finallyaeived a public subsidy and not for the rest,these
firms which unsuccessfully applied for a subsidy.
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subsidies, given a series of characteristics offithes, from the SABI database. Clearly, the
first step in selecting firms that might have bemmsidered for the control group involves
eliminating all those companies that received aisiyband all those companies that operate in
economic sectors not represented by any firm irC#EM records (sectors in which firms did
not apply for a subsidy). Therefore, we had thems of 66 763 firms from SABI, with the
eventual group from which we could select (usindamiag techniques) the control numbering
32 011, after a process of elimination for thogendi not eligible because data availability

issues.

Finally, we selected the control group by using ¢sémated propensity score and as well as
matching techniques. We estimate the scores usipgohit estimation which included the

covariates outlined in the section below.

3.1 Variables for determining the propensity to receivepublic subsidies

The variables used to estimate the propensity scaere selected on the basis of related
empirical evidence and the information availabléhna SABI database. Previous studies have
identified certain variables that can determine fliepensity to obtain a public subsidy.
Structural variables such as size, economic sexttocation seem to be important here. Other
studies have also identified as relevant infornrmibout the competitive position of the firm,
its effort and orientation in innovation, managemesirategy, and the degree of
internationalisation of the firm. Finally, studiémsed on multivariate models (see Bonnet,
2002) have considered, in addition to structuralaides, aspects such as innovative behaviour,
the characteristics of the market and the diffiesltinvolved in obtaining financing for

innovation.

Thus, the three groups of relevant variables thpear when analysing factors which influence
propensity to receive a public subsidy are a firntiaracteristics, market-related variables, and
classic productive factors. Table A.1 in Appendiprgsents the descriptive statistics from the

variables used.

From the first group of variables, si@e), proxied by the number of workers, is one of st

commonly used, although the findings on the effidcthis variable are unclear. Despite the
presence of a number of public subsidies desigmetigvely for SMEs, the hypothesis that
public subsidy dispensation favours firms of smaflize is not confirmed in all the studies
consulted (Heijs, 1999 and 2001; Arvanitis et2002; and Almus and Czarnitzki, 2003). Some
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studies report positive discrimination in favour MEs, while others point out that bigger

firms are more frequently the beneficiaries of publbsidies.

Another important variable here would appear tothee economic sectan which the firm
operates. Previous studies suggest that publicrgmzg mainly benefit companies in highly
dynamic sectors, but in studies of Spain, howeer empirical evidence is not conclusive. On
the one hand, some analyses identify sectoralrdiffes (Heijs, 1999, 2001; Busom, 2000), by
reporting a low level of participation in publicqgrams on the part of firms operating in
traditional sectors (or sectors with low propensioy innovation), and a high level of
participation among high technology firms and firbesed in the R&D sectors. On the other
hand, other studies report evidence of an absefmmech sectoral differences (see Fernandez et
al., 1996). We include in the PSM estimation twonduwy variables to control for the economic
sector in which the firm operates: high technologgnufacturing Dht), and high technology

services ght).

A third salient variable is a firm’s ag&ears), which is calculated as the number of years the
firm has been operating in the market. We can tbhezanterpret this variable as an indicator of
a firm’'s experience and the ability to obtain emédrresources (Busom, 2000; and Almus and
Czarnitzki, 2003). Although it would seem that tBgplanatory power of this variable is
generally poor, in Busom (2000) it is shown to hatistically significant and useful for

explaining the propensity of firms to participatepublic programs®

Location (Loc) is another variable commonly taken into accouanthie literature. The results,
however, do not seem to show a significant infleena the propensity to receive a public
subsidy. In developed countries, where there arpiestionably more instruments to support
private initiative, public instruments operate ineoof two ways: either to support advanced
regions (efficiency argument) or to support laggiagions (equity argument) where there is a
greater need for public intervention. In case dfaf@mia, these arguments can be translated into
a dummy variable that distinguishes between firatated in the municipality of Barcelona (a

central and comparatively territory) and the réghe Catalan region.

Another frequently used variable which we adoptehir a firm's _property structurelhe

hypothesis is that firms with a greater share o¢iftm capital are less likely to apply for (and
hence obtain) local subsidies while firms with ghar percentage of shares in public sector

hands appear to have a greater propensity to &mpéypublic subsidy, and in the case of Spain,

'8 We also include a quadratic term for the effecadirm’s age on its propensity to receive a supsid
(year$) in order to capture any possible non-lineariiiethe relationship.

10
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these hypotheses appear to have been confirmedB(sgam; 2000). Moreover, Almus and
Czarnitzki (2003) show that firms belonging to amtrepreneurship group have a greater
propensity to apply for subsidies than “indepenteftms. We use an indicator of
independencdifin) directly provided by SABI, which takes the valuéf any shareholder has

more than 25% of the total number of shares.

Although the literature considers it important fmtermining the innovative behaviour of firms,
few studies have quantified and analysed the rélenanagementn a firm’s propensity to
request or receive a subsitiyin this study, we use a diversification variatddartially) proxy

the management strategy, given that diversifiethdir(firms with a more ample range of
products) might be more interested in public subsithan specialised firms, as it can be argued
that the purpose of a subsidy is more likely toncimle with the activity of a diversified
company than with that of one more specialisedeHee use the number of subsidiaries as an

indicator of the degree of diversification of arfi{Nsub).

A final important variable in this group_is credibnstraintswhich appear to be an important
determinant of a firm’s propensity to apply for @bpc subsidy. First, because the firm may be
more likely to seek financing in the public sectbit encounters difficulties in the private
sector, and second, because some subsidies arcgflgaddressed to firms for which credit
constraints act as a barrier to certain activitisiong these innovation. We proxy credit

constraints with the firm’s solvency ratiSdglv).

The second group of variables, the market-relatathbles, which might affect the propensity
of a firm to receive a public subsidy, serve totomnfor the competitive atmosphere in which
firms operate, although many studies do not incltliie type of variable because of the
difficulties involved in obtaining relevant dataet¢, we analyse two aspects of the competitive
atmosphere; firstly the degree to which the firrs bpened up internationally as a proxy for the

level of competitiveness, and secondly the investroapacity of the firm.

In common with other studies (Heijs, 1999 and 2G01d Busom, 2000), we consider a firm's

exports to be its measure of competitiven€dsns with a high propensity to export appear to

be more likely to participate in public programaca such activities as R&D are of strategic
importance to a firm’'s ability to compete and reman the market. Additionally, the
government might be more likely to support thegendi given their potential to transfer

innovation to the rest of the economy. Unfortungtels we do not have data on the value or

' One of the main reasons for not including thidakee is the difficulty involved in reflecting theotion
of management in a single variable.

11



XREAP2007-07

volume of exports and/or imports, we make use @ dwmmy variables; one which indicates

whether the firm export€kp) and another which indicates whether the firm ingp@mp ).

The second variable of this group which we considex firm’s investment capacitylirectly
related to its development process and to the &galin its main market&. It is important to
control for this variable when analysing the prapgnto obtain a public subsidy since firms
with a greater investment capacity are more likelinvest more heavily in R&D and therefore
do not retain any evident need for a public subsitdy capture this effect, we use the capital

requirements variablé€Cfeq) taken from the SABI database.

Finally, it is worth noting that many of the stuslimentioned up to this point report that the
firms which participate most in public programsddn be the most innovative. In this study,
however, given the limitations of our database,hage been unable to include any variables
related to firms’ innovation. Nonetheless, it se@tesr that the classic productive factors play a
role in the determination of the competitive capaof firms, and consequently in their results.
For this reason, we have included a firm’'s capit@) and intermediate inputdV() in the

estimation of its propensity to obtain a public Edlg. In addition, we use the labour factor, a

factor already incorporated in the first group afiables.

4. Main results

With the dataset outlined above, we first estinaapeobit model to obtain the propensity scores
(section 4.1) for each firm. Second, using theswescand various matching techniques to
obtain the control group, we calculate the averbgpefits to the treated firms (ATT) by

examining the effects of public subsidies on a'frnesults (section 4.2). Third, and for various
control group sizes, we use a regression techrimegaluate the impact of the different public

programs aimed at promoting the performance ofl@afirms (section 4.3).

4.1 Determinants for receiving public subsidies

The results of the probit estimation used to cakeuthe propensity scores (PS) are presented in

Table 1 for three different specifications (dendbgdSP1, SP2 and SP3, respectively), enabling

% This lack of data concerning the value or volurhexports/imports prevents us from constructing, fo
instance, an import activity variable, which migi$éo capture the pressure of foreign competitioth@
domestic market.

2L Firms usually invest heavily in modernization amdovation during these processes.

12
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us to check their robustness. Of the variablesidered in the previous section, some do not
appear in Table 1 as their presence violates tpgireaments imposed by the calculation of the
PS (Loc, Nsub, Solv and Cref).

Briefly, the variables that determine the propsnitbe awarded public subsidies from CIDEM
are stable across the three different specificatghrown. The variables which prove significant
in all specifications are those variables related firm's characteristics. First, the variablestth
accounts for high technology sectors: manufactufidbt) and services (Sht) variables are
highly significant, indicating that firms operatirnig these sectors have a greater propensity to
receive subsidies. Second, export activity (Expalgo significant, which indicates that firms
facing external competition are more likely to lbsidised in order to transfer their technology
to international markets, or simply to maintainitheompetitiveness both domestically and
internationally. Finally, the number of years thatfirm has been operating (proxy for
organizational capacity and experience) is alststitally significant. In this case, we also
include the square of the number of years’ terrassto capture the effects of the learning curve;
our results show an inverted U relationship, intiiigathat the propensity to receive a subsidy

increases with the age of the firm up to a cenpaimt and then subsequently decreases.

22 Not all the specifications satisfy the requirensetat construct the PS. In Table 1, therefore, wg on
present the variables that satisfy these so-cdldncing conditions. For the technical detailstto$
method, see Becker and Ichino (2002).
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Table 1. Propensity to receive a public subsidy

SP1 SP2 SP3

Constant -6.4531 *** -5.7685 *+* -6.4821 **
(-20.36) (-26.27) (-20.16)

Years 0.0452 *** 0.0484 *** 0.0448 ***
(3.26) (3.49) (3.21)

Years? -0.0006 *** -0.0006 *** -0.0006 ***
(-2.82) (-2.91) (2.78)

VA 0.2718 *** 0.2762 **
(3.77) (2.48)

L -0.1237 0.0561 -0.1485 *
(-1.51) (1.02) (1.75)
K -0.0192
(-0.23)
M 0.0863 ** 0.0343
(2.48) (0.80)

Inin 0.5138 ** 0.5643 ** 0.5189 **
(2.11) (2.32) (2.13)
Imp 0.2527 0.2341 0.2354
(1.52) (1.40) (1.41)

Exp 0.3281 ** 0.3361 ** 0.3196 **
(2.03) (2.08) (1.98)

Dht 0.6715 *** 0.6973 *** 0.6645 ***
(4.98) (5.18) (4.92)

Sht 0.8624 *** 0.9312 *** 0.8974 *+*
(2.99) (3.22) (3.09)
Log-Likelihood -2189.6 -2167.5 -2162.8
Pseudo R? 0.025 0.024 0.026

Notes: t-statistics in parentheses. *, ** and *tdicate statistical significance at the 90, 95 88d
percent levels, respectively. Data are for the @&00. The number of observations was 32,431. The
dependent variable is 1 if the company receivesldipsubsidy and 0 otherwise. Estimation carriatl o
with a probit model. Inin is 0 if the company hasor more shareholders with more than 25% of the
shares. Imp is 0 if the company does not imporp BX0 if the company does not export. Dht is thé
company is not part of a high technology manufaestusector. Sht is 0 if the company is not paraiof
high technology services sector.

From Table 1 we can conclude that sectoral diffegerare highly significant in determining the
propensity of a firm to receive a public subsidhisTindicates that public subsidies in general
(without specifying program type or origin) are migi directed towards high technology
sectors. This result confirms previous empiricadfings for both Spain (Heijs, 1999 and 2001,
Busom, 2000), as well as other countries (Arvaetial, 2002; Almus and Czarnitzki, 2003;
Czarnitzki and Fier 2002), which indicate that a#rtsectors, most prominently high tech,

participate more actively in public programs thémeos.

We can also see that while structural variablesh s1$ a firm's size and independence indicator,

influence its propensity to obtain a public subsithcation and difficulties encountered in

14



XREAP2007-07

financing managerial activities (credit constraind® not appear to have an impact. For this

reason, we do not include the latter variableténdetermination of the propensity scores.

In the case of market-related variables, a firmigstment capacity seems to have no impact on
the propensity score, while in the case of thesatggroductive factors, their relevance is found
to be small and not very significant. For instancapital (K) only entered in SP3, and is not

significant, while intermediate inputs (M) is ordignificant in SP2.

Size, proxied by the number of employees, is ngiicant in the first two specifications, but
in the third we find it to have a negative and #igant influence on the propensity. It seems,
then, that SMEs do receive public subsidies withreater frequency than big firms. This
finding contradicts usual reports for this variableth in the Spanish case (Fernandez et al.
1996; Heijs, 1999 and 2001; Zubiaurre, 2002) a$ agin the cases of other countries (Almus
and Czarnitzki, 2003; Czarnitzki and Fier, 2008) fact, a classic result from the literature is
that a 10% increase in the size of a company tilpitaplies a 0.7% increase in the probability
of participating in public programs. We cannot ddag however, the results we present here
for size in SP3 as being robust given the pooroperénce of this variable when changing

specification.

4.2 The effects of public subsidies on a firm’s perforrance: a first approximation

After analysing and controlling for observable difnces between groups of firms, we then
estimate the average effect of public subsidieshenvalue added growth rate of the treated
firms. Our results for the third specification (Sid3Table 1) presented in the previous section

are summarized in Table?.

In order to estimate the average effect of thetrireat, we use an area of common support,
which enables us to eliminate those firms thatemepoor matching (see Figure 1). The sample
of firms varies according to the proposed estimasrcompanies can never be identical, and so
the size of the control group is non homogeneouseblver, as the requirements that have to be
met when calculating the different estimators vang, number of firms in the treatment group

also varies. Thus, the number of firms receivinguasidy is 417 (or 416 in the case of the

Radius estimator), with the control group oscifigtibetween 414 in the lowest case (Nearest

Neighbour estimators) and 30 603 in the highest ¢@atification and Kernel estimators).

% The estimators for SP1 and SP2 are presentecbiledA.2 and A.3 in Appendix 1.
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Figure 1. Box-Plot of treatment and control distributions of predicted propensity scores
(using specification 3 in Table 1)
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Source: Own elaboration.

The average effect of the public subsidies grabiethe Catalan government is, in most of the
cases, significantly different from zero. In theipd 2000-2002, the treated firms recorded a
value added growth that was, on average, betwéear®l 5.6% higher than that of non-treated
firms. Table 2 shows that the parameters obtainethéans of nearest neighbour estimators,
NNM(1) and NNM(2), are not statistically signifidarbut remain significant in all the other

cases.

Significant estimations show that treated firmsspre value added growth rates that are 3.5%
higher in the case of the Kernel estimator, 4.48hé&i in the radius estimator, and 5.6% higher
in the stratification estimator than non-treatath§. It seems, therefore, that the inclusion of
more companies increases the statistical signifieanf the estimators (bearing in mind, of
course, that the requirements for the construatibthe control group differ according to the

estimator used).
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Table 2. Average effect of subsidies on firm's pesfmance for SP3

t-statistic Firms
ATT A B T C
NNM (1) 0.017 0.7 0.606 417 414
NNM (2) 0.011 0.436 0.439 417 414
Radius 0.044 2.307 2.246 416 10 316
Stratification 0.056 - 3.091 417 30 603
Kernel 0.035 - 2.034 417 30 603

A — t-statistic (analytic)

B — t-statistic (bootstrapping )

T — Treated firms

C - Control firms

(1) Nearest neighbour with random selection
(2) Nearest neighbour with identical weights
Source: Own elaboration.

These results appear robust, as the estimatorsmetittor the other specifications considered in
Table 1 to obtain the PS (SP1 and SP2 in Tablesaf@ A.3 in Appendix 2) confirm.
Effectively, nearest neighbour matching paramegees not statistically significant, but with
other estimators the parameters present a variedioging from 3.5% in the Kernel estimator
and 5.7% in the stratification estimator for SPH @&5% and 4.4% for SP2. Moreover, we
always find the radius estimator to lie somewhezwvben the two extremes (the kernel and

stratification estimators).

In short, Table 2 shows that the subsidies grabye@IDEM have a positive effect on the value
added growth rate of firms which receive themslitiear that the organisational, managerial
and other internal changes necessary to ensusutioessful implementation of the projects for
which they receive the subsidy makes companies thoramic and competitive, and that this is
manifested in a growth differential when compareithwhose firms that did not receive

subsidies.

4.3 The impact of public subsidies on value added growut

In this section, we conduct a second evaluatiothefpublic programs available to Catalan
firms. Our ATT results show that, on average, firtingt receive subsidies are more dynamic.

However, the matching technique we adopt does rsarichinate by sector or by any other

variable as it simply uses the estimated PS. Bigéction, we perform a new matching exercise.
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First, we separate firms by sector and, then, tesiract the control group, we matched up the
most similar firms within each sector accordingtie PS. We perform this matching on three

levels:

i) 1:1 matchingwe match a firm receiving a subsidy with the mastilar firm from
the same sector according to the PS.

ii) 1:2 matching for each treated firm we identify the two mosn#ar firms in the
same sector.

iii) 1:5 matching we identify five control firms for each treatedit) although always
selecting from the same sector of activity.

We identify these three different control group®ider to determine the threshold of similarity
between treated and non-treated units. The hypstivesformulate is that if there is no average
treatment effect differential between the treatad and its most equal control group (that is,
with a 1:1 matching), then both groups are so etiilnon-treated firms will be seen to carry
out projects similar to those of treated firms bBoanced by non-public sources in order to
maintain their competitiveness. This holds, howgeweaty in the case of a significant average
effect differential with the larger control groums)d determines the real effect of the subsidies.
Should there be no average effect differentialgutdic subsidies between the treated group and
the largest of the control groups (1:5), then weelaft with the indication that public programs
to promote a firms’ competitiveness are ineffectiée use this approach for checking the
robustness of the results, and estimate using ssigre techniques for the production function

presented in Appendix 1, as well as the differemtio| variables presented in section 3.
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Table 3. Impact of public subsidies on value addegrowth

Control group

(1:1) (1:2) (1:5)

Constant 1.16 *=*= 1.3362 **=* 1.4319 **=*
(11.89) (16.62) (25.03)

4L 0.5407 *** 0.5560 *** 0.5205 ***
(16.37) (20.86) (28.11)

A 0.3334 *** 0.2943 *** 0.3227 ***
(10.47) (11.76) (17.86)

Lig 0.2889 *** 0.3221 *** 0.3471 **
(11.03) (14.61) (22.04)

VA -0.3003 *** -0.3446 *** -0.3683 ***
(-12.24) (-16.9) (-25.28)
Inin -0.0367 -0.0015 0.0131
(-0.37) (-0.12) (0.14)

Nsub 0.017 0.0239 * 0.0328 ***
(1.30) (1.99) (3.29)

Loc 0.0304 0.0359 0.0861 ***
(0.65) (0.86) (2.72)

Exp 0.0138 0.0263 0.1584 ***
(0.22) (0.43) (3.22)
Dht 0.0433 0.0303 0.0096
(1.11) (0.94) (0.42)
Sht -0.0195 -0.0458 -0.0458
(-0.24) (-0.68) (-0.96)

T 0.1025 *** 0.1325 *** 0.1011 **
(2.70) (4.10) (3.79)
N 826 1239 2478
F 56.13 92.77 184.71
Adjusted R 0.424 0.449 0.449

Note: t-statistic in parentheses. *, * * and ***ditate statistical significance at the 90, 95 af@i8rcent
levels, respectively. The dependent variable isi&vaddded growth between 2000 and 2002. Estimates
carried out by means of ordinary least squares. ig0 if the companies have one or more sharet®lde
with more than 25% of the shares. Loc is 0 if thepany is located outside the municipality of Bésna.

Exp is O if the company does not export. Dht isf @he company is not part of a high technology
manufacturing sector. Sht is 0 if the company ispaot of a high technology services sector. T dsiamy
variable that takes the value 0 if the firm did reteive a subsidy.

Source: Own elaboration.

As Table 3 shows, we observe that the change imuh&er of employeesi(), the change in
the capital stock4K), along with the value addeW4.,) and the number of employeds 4) for
the base year are highly significant. The varialihes capture the variation in the quantities of
the productive factorK(andL) are positively related with the firms’ value addgrowth rate.

In addition, as we successively use control groopstaining more firms, the estimated

parameters remain constant as the number of oltegrydancreases.

Our results show that both firms with a higher nembf employees in the initial period and

firms with smaller value added in the initial petigrow rapidly. This result points to the idea
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that once firms have reached a certain level ofievadhdded, it is more difficult to find
mechanisms which allow high growth rate to be nzai&d. In other words, firms with low
value added have a greater margin in which to asgahis factor at higher rates than firms that
have already achieved a high level of value addéslshould stress that the definition of value
added that we use here refers to the increasesiwallne of a firm’'s products, calculated as the

deduction of intermediate costs from the productiaiue.

When using all three control group sizes, we obtaisignificant effect for the variable that
accounts for a firm receiving a public subsidy ot. This result is highly robust to the three sets
of estimations presented. When we consider a naomwrol group, in which each firm is
matched to its most similar control, public subssdare significant with an elasticity of around
10%. When we expand the control group to considmerthan one match per firm, 1:2 and 1:5
respectively, we find that public subsidies ardisgtiaally significant and they have a positive
and significant impact on the determination of eifntial growth in value added for recipient
firms in the period under analysis. The resulto dtglicate that the optimal threshold for
controlling the average effects of public subsideghat of the 1:2 matching and that the

regression in this case gives the best resulerimg of precision.

The results presented in Table 3 show that, in rgénieoth the variables which define a firm’'s
characteristics as well as its market-related tbegare not significant when explaining value
added growth for the 1:1 and 1:2 control grot{@@nly when the control group is increased to a
1:5 relationship do these variables appear sigmfic Specifically, these variables are the
number of subsidiaries (Nsub), defined as a measuudfferentiation, which indicates that
diversified firms grow faster, location (Loc) whidignifies that firms in the municipality of
Barcelona also grow faster and, finally, the expovariable (Exp) which indicates that
exporting firms also show higher growth rates falue added. Finally, it is worth noting that
the dummy variables controlling for high technolaggnufacturing and services sectors are not

significant, indicating that there is no differextgrowth rates for these two groups of firms.

Public subsidies, therefore, can be seen to haa@siive and significant impact on the value

added growth of the firms which received them.

Given that the objective of subsidies is the proomobf quality, R&D activities, managerial
information services and the strengthening of marnab cooperation between firms as a

mechanism for the enhancement of their competiiserand, hence, market positioning and

4 The only exception is the number of subsidieshi tegression with the 1:2 control group, which is
significant at a 10% level of confidence and shavwmsitive sign.
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results, we can verify that the firms which rece&esubsidy become more dynamic. This is
something which becomes apparent when their graliffierential is compared with firms

which did not receive a subsidy.

5. Conclusions

In this paper, we carry out an evaluation exertis@nalyse the impact of public subsidies
whose aim is to improve the performance of Catéitams. An important element for such an
evaluation exercise is that it fulfils the requikatts necessary for a counterfactual design based
on the construction of a control group which alldassthe accurate measurement of the effects

of such subsidies.

As such, the Propensity Score Matching methodolisgysed to build up a control group
comprised of firms which do not receive a subslyt, which can be considered as the closest
matches to their treated, or recipient, countespditis method allows us to evaluate the impact

of public subsidies through the Average Treatmémh® Treated.

The propensity scores obtained here indicate thiaalMes such as age, sector (especially high-
tech), property structure, and export activity mms positively affect a firm’s propensity to
receive a public subsidy, and that the results dedme robust to different specifications. Using
the propensity scores in an initial attempt toreate the effects of public subsidies, we find
that, on average, the firms which received a syhisidhe year 2000 recorded a higher growth
rate of value added during the period 2000 - 2002.

Furthermore, in a second step, we estimate a ptiodutunction at the firm level for the
treatment and control groups (the latter we credtfethe estimated propensity scores), and find
that the public subsidies managed by CIDEM havesitige impact on the growth rate of the
value added for recipient firms. This positive asignificant impact, bearing in mind the
construction of the control groups, suggests thatresults are robust and that, indeed, public

subsidies promote growth differentials betweenté@and non-treated firms.

These conclusions must be framed within a compmhenevaluation of the subsidies
conceded by CIDEM for the promotion of local firm&dthough the rigorous approach which
we present here yields credible estimates of progmapacts, in the absence of random
experiments, causality can always be called intestion, particularly given potential

selection bias. While the construction of the colngroup and the specification of the model that
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we use in this evaluation helps to minimize potdnias, future efforts need to address this
problem more exhaustively. The explicit modellirffigtee selection process using longitudinal

data awaits further attempts by those interestech@asuring the impact of public subsidy
programs.
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Appendix 1
Our aim is to estimate the variation in the firmssults, focusing our attention on the effect of
public subsidies. We use a modified Cobb-Douglasipetion function, where productio®)

is a function of labourl(), capital K) and materialsM), as well as of the specific effects for

each firm F) and industry():

Q =f(L,K, , M, ,F,1,), (A1)
subtracting materials (M) from each side of theagiqu yields:

Vi =Q - M; = (LK, F. 1), (A.2)
whereV, is the value added of firm
Since we are interested in estimating the contobuof public subsidies from CIDEM to a

change in firms’ value added, we adopt a growthoanting framework. By first taking the

differences in the production function in (A.2) wietain the following relationship:

A, logV, = A, logl; +A, logK, +F +1;, (A.3)

where value added is expressed as the change lbetweg/ears: 2000 and 2002. The specific
effects for company and sector are also assumdae tfixed in the growth equation and,

therefore, they are not represented in terms airiable of change.

To control for specific effects at firm level, wacilude the logarithm of the total number of
workers and the logarithm of the value added, atlthe base year. The first variable controls
for the initial firm size, while the second consdbr the initial levels of competitiveness and

positioning in the market. Formally, the estimagediation appears thus:

A, logV, =A, logL, +A, logK; +logVE +logE, +1, +e, (A.4)

where A, logV, is the change in the logarithm of value addAd]ogL, is the change in the
logarithm of the number of workerd), logK; is the change in the logarithm of capital,

logVE, is the logarithm of the value added in the inigiebr, IogE; is the logarithm of the
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number of workers in the initial yeal, is set of dummy variables to control for certain

characteristics of the participating firms, andafly, e is an error term.
To conclude, we introduce the variables relategpublic subsidies (denominated &y to

estimate their effects on the growth rate of valdded for recipient firms compared with non-

recipient firms:

A, logV, = A, logL, +A, logK, +logVE +IlogE, +1, +T, +e. (A.5)

T denotes dummy variables that take the value Heifiitm received a subsidy (treated) and O if

not.
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Appendix 2
Table A.1 Summary statistics
Treated Non treated
Mean  Std. Dev. Min Max Mean  Std. Dev. Min Max
L 25.6 36.7 1 465 29.6 169.8 1 15 003
K 3759.2 62522 72.4 57 809.1 6499.8 108470.3.3 311 400 000
M 2 353.5 4 209.7 0 43 262.7 3317.8 45873.1 0 26350
Dht 0.2 0.4 0 1 0.1 0.3 0 1
Sht 0.0 0.2 0 1 0.0 0.1 0 1
Years 19.0 10.9 5 71 16.3 10.2 5 107
Loc 0.2 0.4 0 1 0.1 0.4 0 1
Inin 0.0 0.2 0 1 0.0 0.1 0 1
Nsub 0.4 1.6 0 17 0.3 2.3 0 226
Solv 30.3 22.8 -130.6 90 28.9 32.1 -948.8 100
Exp 0.1 0.3 0 1 0.1 0.2 0 1
Imp 0.1 0.3 0 1 0.1 0.3 0 1
Creq 44.8 127.8 -93.4 952 45.9 134.8 -99.9 996
N 421 32011

Source: Own elaboration.

Table A.2. Average effect of subsidies on firm’'s pformance for SP1

t-statistic Firms
ATT A B T C
NNM (1) 0.011 0.446 0.434 421 420
NNM (2) 0.002 0.070 0.081 421 420
Radius 0.045 2.388 2.297 420 11 089
Stratification 0.057 - 2.527 421 31 309
Kernel 0.035 - 1.946 421 31 309

A — t-statistic (analytic)

B — t-statistic (bootstrapping )

T — Treated firms

C - Control firms

(1) Nearest neighbour with random selection
(2) Nearest neighbour with identical weights
Source: Own elaboration.
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Table A.3. Average effect of subsidies on firm’s pBrmance for SP2

t-statistic Firms
ATT A B T C
NNM (1) -0.007 -0.257 -0.274 417 417
NNM (2) -0.005 -0.196 -0.230 417 417
Radius 0.034 1.695 1.907 415 11 237
Stratification 0.044 2.346 2.137 417 30 704
Kernel 0.025 - 1.344 417 30 704

A — t-statistic (analytic)

B — t-statistic (bootstrapping )

T — Treated firms

C - Control firms

(1) Nearest neighbour with random selection
(2) Nearest neighbour with identical weights
Source: Own elaboration.

26



XREAP2007-07

References

Acosta, J., Modrego, A., 2001. Public financingaoioperative R&D projects in Spain: the
concerted projects under the National R&D plan.eResh Policy 30, 625-641.

Aerts, K., Czarniztki, D., 2004. Using innovatiamgey data to evaluate R&D Policy: The case

of Belgium. ZEW Discussion Paper 04 — 55.

Almus, M., Czarnitzki, D., 2003. The effects of fiabR&D subsidies on firms’ innovation
activities: the case of Eastern Germany. JournBusiness & Economic Statistics 21, 226-
236.

Angrist, J., Imbens, G., Rubin, D.B., 1996. Iddatifion of causal effects using instrumental
variables. Journal of the American Statistical Asstion 91, 444-445,

Arvanitis, S., Hollenstein, H., Lenz, S., 2002. Téféectiveness of government promotion of
advanced manufacturing technologies (ATM): An ecpitoanalysis based on Swiss micro

data. Small Business Economics 19, 321-340.

Becker, S.0O., Ichino, A., 2002. The estimation eérage treatment effects based on propensity
score. The Stata Journal 2, 358-377.

Bonnet, J., 2002. L'évaluation des programmes akiation financés par I'Anvar 1986-1990.
Revue d'Economie Industrielle 100, 93-118.

Busom, ., 2000. An Empirical Evaluation of the é&ffs of R&D Subsidies. Economics of
Innovation and New Technology 9, 111-148.

Callején, M., Garcia-Quevedo, J., 2000. Economipoljtica del cambio tecnoldgico en la

industria de Catalufia. Economia Industrial 335;203.

Costa, M.T., Garcia-Quevedo, J., 2000. Compedtitivit territori: la politica industrial a
Catalunya. Memoria Economica de Catalunya. CamdieiaDde Comerg, Industria i

Navegacié de Barcelona.

Corchuelo, M.B., 2006. Incentivos fiscales en I+Ddgcisiones de innovacion. Revista de
Economia Aplicada 14, 5-34.

Czarnitzki, D., Fier, A., 2002. Do innovation sulies crowd out private investment? Evidence

from the German service sector. Applied Economiagat€rly 48, 1-25.

Dehejia, R.H., Wahba, S., 1999. Causal Effects améXperimental Studies: Reevaluating the
Evaluation of Training Programs. Journal of the Aicen Statistical Association 94, 1053-
1062.

27



XREAP2007-07

Dehejia, R.H., Wahba, S., 2002. Propensity Score&cMiag Methods for Nonexperimental
Causal Studies. Review of Economics and Stati8d¢s51-161.

Duguet, E., 2003. Are R&D subsidies a substitutea @omplement to privately funded R&D?
Evidence from France using propensity score methfmis non-experimental data.
EUREQua - CNRS UMR 8594 — Working Paper.

Fernandez, E., Junquera, B., Vazquez, C., 1996gdhernment support for R&D: The Spanish

case. Technovation 16, 59-65.

Gabriele, R., Zamarian, M., Zaninotto, E., 2006 séssing the economic impact of public
industrial policies: an empirical investigation subsidies. Department of Management and
Computer Science (DISA). Paper presented at thé @8nference of the Association for

Research in Industrial Economics, Amsterdam, 2&2Just 2006.

Gonzélez, X., Jaumeandreu, J., Pazo, C., 2005eBato innovation and subsidy effectiveness.
RAND Journal of Economics 36, 930 — 950.

Greene, W.H., 2003. Econometric Analysis, 5th BditiUpper Saddler River, NJ: Prentice
Hall.

Heijs, J., 1999. La difusién de los créditos delTCEn el Pais Vasco y Navarra”. Ekonomiaz,
Revista Vasca de Econon#f4, 278-301.

Heijs, J., 2001. Politica tecnoldgica e innovaciéwvaluacion de la financiacion pablica de 1+D.

Consejo Econdmico Social, Coleccién de Estudiogjrida

Herrera, L., Heijs, J., 2003. “Difusion y adicioii@ld de las ayudas publicas a la innovacion:

una estimacion basada en el Propensity Score MatclilF Working paper 41.

Lalonde, R.J., 1986. Evaluating the Econometric [Eateons of Training Programs with

Experimental Data. American Economic Review 76,-628.

Lenihan, H., 2004. Evaluating Irish industrial pglin terms of deadweight and displacement: a

quantitative methodological approach. Applied Ecuits 36, 229-252.

Lerner, J., 1999. The government as venture cagtitalhe long-run impact of the SBIR
program. Journal of Business 72, 285 — 318.

Meeusen, W., Janssens, W., 2001. Substitution serdditionality: Econometric evaluation by
means of micro-economic data of the efficacy affidiehcy of R&D subsidies to firms in
the Flemish Region”, CESIT Discussion paper 2001/01

Roper, S., Hewitt-Dundas, N., Love, J.H., 2004. é&n ante evaluation framework for the

regional benefits of publicly supported R&D progdResearch Policy 33, 487-509.

28



XREAP2007-07

Rosenbaum, P. Rubin, D.B., 1983. The Central Rble Propensity Score in Observational
Studies for Causal Effects. Biometrica 70, 41-55.

Rubin, D.B., 1974. Estimating Causal Effects foedtment in Randomised and Nonrandomised

Studies. Journal of Educational Psychology 66, B88-

Rubin, D.B., 1977. Assignment to treatment group tbe basis of covariate. Journal of

Educational Statistics 2, 1-26.

Smith, J.A., Todd, P.E., 2004. Does Matching Overeo LalLonde’s Critique of

Nonexperimental Estimators?. Journal of Econonmettz5, 305-353.

Zubiaurre, A., 2002. Cooperacién entre empresasentras tecnolégicos en la politica

tecnolégica vasca. Economia Industrial 346, 115-126

Wallsten, S., 2000. The effects of government-ilguR&D programs on private R&D: the
case of the Small Business Innovation ResearchramagRAND Journal of Economics 13,
82 —100.

29



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

2006

CREAP2006-01

Matas, A. (GEAP)} Raymond, J.LI. (GEAP)

"Economic development and changes in car ownersdtijgrns"
(Juny 2006)

CREAP2006-02

Trillas, F. (IEB); Montolio, D. (IEB); Duch, N. (IEB)

"Productive efficiency and regulatory reform: Tlase of Vehicle Inspection Services"
(Setembre 2006)

CREAP2006-03

Bel, G.(PPRE-IREA) Fageda, X.(PPRE-IREA)

"Factors explaining local privatization: A meta-regsion analysis"
(Octubre 2006)

CREAP2006-04

Fernandez-Villadangos, L.(PPRE-IREA)

"Are two-part tariffs efficient when consumers pkmead?: An empirical study"
(Octubre 2006)

CREAP2006-05

Artis, M. (AQR-IREA); Ramos, R.(AQR-IREA); Surifiach, J. (AQR-IREA)
"Job losses, outsourcing and relocation: Empigsadence using microdata”
(Octubre 2006)

CREAP2006-06

Alcafiiz, M. (RISC-IREA), Costa, A.; Guillén, M. (RISC-IREA} Luna, C.; Rovira, C.
"Calculation of the variance in surveys of the emoit climate”

(Novembre 2006)

CREAP2006-07

Albalate, D. (PPRE-IREA)

"Lowering blood alcohol content levels to save $siv€éhe European Experience”
(Desembre 2006)

CREAP2006-08

Garrido, A. (IEB); Arqué, P. (IEB)

“The choice of banking firm: Are the interest ratsignificant criteria?”
(Desembre 2006)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

CREAP2006-09

Segarra, A.(GRIT); Teruel-Carrizosa, M. (GRIT)

"Productivity growth and competition in spanish matturing firms:
What has happened in recent years?”

(Desembre 2006)

CREAP2006-10

Andonova, V.; Diaz-Serrano, Luis.(CREB)

"Political institutions and the development of telesounications”
(Desembre 2006)

CREAP2006-11

Raymond, J.L(GEAP), Roig, J.L.. (GEAP)

"Capital humano: un andlisis comparativo CataluBgpafia”
(Desembre 2006)

CREAP2006-12

Rodriguez, M(CREB), Stoyanova, A.(CREB)

"Changes in the demand for private medical inswdaltowing a shift in tax incentives”
(Desembre 2006)

CREAP2006-13

Royuela, V.(AQR-IREA); Lambiri, D. ; Biagi, B.

"Economia urbana y calidad de vida. Una revisidnai#ado del conocimiento en Espafia”
(Desembre 2006)

CREAP2006-14

Camarero, M.; Carrion-i-Silvestre, J.LL. (AQR-IREA).;Tamarit, C.

"New evidence of the real interest rate parity@&CD countries using panel unit root tests withakgs
(Desembre 2006)

CREAP2006-15

Karanassou, M.; Sala, H(GEAP);;Snower, D. J.

"The macroeconomics of the labor market: Three &mmental views”
(Desembre 2006)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

2007

XREAP2007-01

Castany, L (AQR-IREA); Lépez-Bazo, E.(AQR-IREA).;Moreno , R. (AQR-IREA)
"Decomposing differences in total factor produdsiacross firm size”

(Marg 2007)

XREAP2007-02

Raymond, J. LI. (GEAP); Roig, J. LI. (GEAP)

“Una propuesta de evaluacion de las externalidddespital humano en la empresa”
(Abril 2007)

XREAP2007-03

Duran, J. M. (IEB); Esteller, A. (IEB)

“An empirical analysis of wealth taxation: Equitg.vi ax compliance”
(Juny 2007)

XREAP2007-04

Matas, A. (GEAP), Raymond, J.LI. (GEAP)

“Cross-section data, disequilibrium situations astimated coefficients: evidence from car ownership
demand”

(Juny 2007)

XREAP2007-05

Jofre-Montseny, J.(IEB); Solé-Ollé, A.(IEB)

“Tax differentials and agglomeration economiesimnaregional firm location”
(Juny 2007)

XREAP2007-06

Alvarez-Albelo, C. (CREB), Hernandez-Martin, R.

“Explaining high economic growth in small tourismuntries with a dynamic general equilibrium model”
(Juliol 2007)

XREAP2007-07

Duch, N. (IEB); Montolio, D. (IEB); Mediavilla, M.

“Evaluating the impact of public subsidies on anfs performance: a quasi-experimental approach”
(Juliol 2007)



XARXA
m Eﬁ REFERENCIA

xreap@pch.ub.es





