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Most of the Structural Actions are designed asirgentive to increase public
investment in less-developed areas. However, wpestighat the efficiency of the
policy is related to the level of fiscal autonomiytiee subsidized government. In this
paper we construct a paned data model in ordestbmate the role of fiscal federalism
on the effectiveness of the EU Structural Actiom&mnhancing public investment. We
use data from the seventeen Spanish regions fqrettied 1993-2007. The estimation is
run upon three alternative strategies: firstly wealx the sample according to the level
of fiscal autonomy of the units; secondly, we ihns@er interaction term capturing the
join effect of both variables, fiscal decentraliaatand EU Structural Actions; finally,
we estimate a simultaneous equation model in whighlic investment and the EU
transfers are decided simultaneously. Results uiarobsly support the hypothesis
that the effectiveness of the Structural Fundsedeses with larger decentralization. Our
results suggest also that this could be due tdeittethat regions find it more difficult to
be eligible for additional EUSF as they gain fisaatonomy. The general conclusions
include the recommendation that the future desigthe European Cohesion policy
should take into account the heterogeneity of Fisealeralism across the Member
States in order to the get the most out of it.
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1. Introduction

The Cohesion Policy designed by the European Unamnbeen contributing actively to
the achievement of sustainable economic growth urojgean regions over the last
decades. The recent political and economic devetopsnin the EU may justify the

revision of some of the principles driving the Csioa Policy so as it can perform its
duty with equal success in the coming years. Onéhefmain challenges to tackle,
which is already taking place, is the transitiontbé Cohesion Policy to the new
European Union after the more recent enlargemdrtteedJnion, which have leaded to
a larger and, in particular, more heterogeneoes] fof application of the policy. The

recent economic crisis, will, in addition, put mgnessure on the consolidation of the
public budget in all levels of the public admington in the coming years. In this

scenario, the effective functioning of the toolattform the Cohesion Policy becomes
crucial for its sustainability in the long run.



One of the aspects that must be put into consideraand the issue covered in this
paper, is the role that the different levels otdisdecentralization achieved in every
Member State have on the mechanisms ruling the Stamdolicy. In particular, we
will study the programs design under the StructActlons' that pursue the increase of
public investment on key areas for growth. We wilerefore, focus our attention in
these policies whose purpose is enhancing Publiestment, and will try to evaluate
whether the level of fiscal decentralization of thmember states play a role in their
effectiveness.

Both issues, Fiscal decentralization and EU inteegomental grants, have been
addressed separately in numerous empirical studi@sost of the cases the focus of the
studies has been centred in estimating the effeittese policies on economic growth.
Only very recently, some researches have put thgémtion on the impact on the
distribution of public expenditures. But, to ourokviedge, there is no previous work
trying to address the importance of the simultasesitect of both policies.

Economic theory has also traditionally modelledigseies of fiscal decentralization and
effectiveness of intergovernmental grants separat®levertheless, very recent
developments of economic theory in the field ofergbvernmental grants have
identified the role of fiscal autonomy of grantedvgrnment in the efficiency of the
grants. Results, if not totally contradictory , am coincident among the few studies.

Volden (2007), for example, develops a model baseda game, solved through
subgame perfect equilibrium and backward inductionyhich elected politicians in a
national and subnational governments compete wdith eother to claim credit for

providing goods and services in a given policy aka finds that the effect of grants
depends on the capacity of the recipient governmtentefficiently raise taxes.

Governments with greater tax-efficieicyvould experience higher crowding-out
induced by the grant, meaning that the grant besdess effective in enhancing public
expenditure in a particular policy afea

Kappeller (2007), uses a model with three tierggofernment and matching-grants
designed to promote public investment that comgenshe externalities of re-
distribution policies. While the model in Volder0(Z7) is more general and the grant is
assumed to be attached to any policy area, thisoite better the case of the European
Cohesion Policy since matching-grants are intertdgoromote public investment. He
finds, instead, that the granted governments waalter-invest when tax-autonomy is
restricted, particularly in rich regions. In thiase, the level of the matching-grants
devoted from the medium to the lower level of tdenaistration is also suboptimal.

Economic theory probably needs of further empirgtaidies identifying stylized facts
over which build assumptions and develop richer etedBut also the public

! In the nomenclature of the European Union, thent&tructural Funds” usually refer to the four Fand
conforming the so-called Regional Policy (ERDF, EERGGF, FIFG) while the “Structural Actions”
include, in addition, the Cohesion Fund. In thipgra we will use both terms indistinctively.

2 Defining tax-efficiency as the capacity that tsidized government has to efficiently raise taise
could think that this variable may be closely lidke the level of fiscal autonomy.

% Gil-Serrate and Lépez-Laborda (2005) link the editisin the other direction, stating that econasnie
with a higher “flypaper effect” (expenditure resgerto an intergovernmental grant) would have a towe
optimal level of tax-decentralization.



administrations and the society in general, nedaetter instruments to judge the results
of the several policies taken over. Based on thdaded target that the Structural
Actions —exclusive of the ESF- are intended to prtPublic Investment in key areas
for growth, this paper tries to show that the dffemess of these policies will depend
on the level of fiscal decentralization of the ctvyror region of application. Being this
the case, the policy implication yield by this résuould include taking into account
the different levels of fiscal federalism achieviedthe Member States in the rules
governing the Structural Actions. The one-sizedils strategy, that has given
reasonably good results in the past, may be imgraverder to serve a larger and more
heterogeneous European Union in a new scenario hichw most likely, taught
constrains in the public budget are going to renm@iryears after the crisis is overcome.

Spanish regions are, probably, the better examipleeodevelopment on both policies
over the past few years. Spain have, simultanepuskperienced an important
decentralization process as well as benefited Igrezt the Cohesion Policies run
through the Structural Actions. Both processes lmean asymmetric and independent:
asymmetric because while fiscal federalism hascedtedifferently in time and degree
the several Spanish regions, the allocation ofc8iral Action shows also important
differences across regions; and independent, bechath policies are completely
unrelated, since there is no economical, sociafj@wgraphical aspects running the
processes of decentralization. Therefore, the géoeffect of the Structural Actions
devoted to poorer regions affect, equally, to regiwith high or low level of fiscal
autonomy.

The paper proceeds as follows. Section 2 givesvamview of the main facts and

figures describing fiscal decentralization and &utal Funds in Spain, Section 3
present the data and variables, Section 4 desdhkesiethodology and the results, and
Section 5 concludes.

2. Fiscal Decentralization and Regional policy in [@&in.

We focus our empirical analysis to the period 12887. There are some studies that
examine more carefully the process of fiscal dee#maition in Spain and the
introduction of the Structural Actions in the Spimregional econonyIn this section,
we introduce the main figures governing the dynanaitcfiscal policy in Spain in this
period, in particular, with respect to the two mssuthat attain this paper: fiscal
decentralization and the Structural Actions.

The recent process of decentralization of publi@ricing in Spain starts with the
Spanish Constitution of 1978. The Constitution $le¢ bases for the ulterior
establishment of the seventeen regional bodiematefis “Autonomous Communities”,
which are the main beneficiaries of the decenta#iim process. As will see later in
more detail, the level of competencies assumedagh eegional government and the
pace at which these competencies are assumedh®matyeneous among all regions.

“ Although the first allocation of the Structuralri@s in their current structure started in 1989, sample
begins in 1993 due to the lack of homogeneoussefiallocation of the Funds, at the regional |efoel
Spain

® See for example Molero, 2001 for an impact of déedization on the fiscal scheme in Spain, and
Pardo Garcia (2003) for the Structural Funds. ImZatez-Alegre (2008) both problems are also
introduced more extensively.



The constitution of the regional governments firishin 1988. The regional
governments are considered NUTS 2 by the Europeamn@ssion, using its own
nomenclature.

Figure 1: Shares of Public Expenditure by levehdninistration
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Source: Eurostat, Government Finance Statistics

Simultaneously to this process of political adaptato the new Constitution, occurred
the most important increase of public spending.allpublic spending moved from
representing less than thirty percent of GDP in |t#ie seventies to lay around fifty
percent in the last years. Figure [1] shows how thain beneficiary of the
decentralization in the last years has been thiemafsector. Local public expenditure
has only increased its share over total expendysercentage points in thirteen years,
while the regional level has increased to over 3f%otal public expenditure in 2008,
compared to 1995 when it represented around 17 %.

Figure [2] shows the share of non-central goverrimexpenditure to total public
expenditure in several countries. The process cémtealization that Spain has suffered
is not a general pattern of behaviour of the coestin its economic environment. The
level of this ratio has risen in the recent yearseach a situation comparable to federal
countries like Germany.

® Although later, in 1995, were constituted the $tg of the two Autonomous cities, Ceuta and Melill
These have been excluded from our analysis duattoaVailability.



Figure [2]: Ratio of state and local public expead to general government
expenditure. 1995 2007.
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Source: Eurostat, Government Finance Statistics.

The behaviour of public investment in Spain doelsseem to correspond, either, to an
international trend. If we consider the consolidapriblic sector, the level of public
investment in Spain has growth slightly in the fasb decades, in contrast to most of
the countries on its economic environment. Pubhgestment —expressed as of
percentage over GDP or total public expenditure-ins general, higher in those
economies with a lower per capita income. But figr tase of Spain, even in per capita
Euro, the raise of Public investment has been reaidée in comparison to other
economies in the EU, as shown in Figure [3]:

Figure 3: The Evolution of Public Investment.
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As we have briefly mentioned before, the level ompetencies of every region is not
identical. Each region has its own Statute of Aotag that defines the activities in
which the regional government is competent to latgsand govern. In fact, the Spanish
Constitution discriminates between two types ofiaeg: the first one is the so-called
"historic nationalities" or regions with a high &\wof competencies. These regions are
described in the article 143 of the Spanish Cartétit’.

The second group consists of the ten remainingoneli(and the two autonomous
cities) that in principle assume a lower level ompetencies, and are described in the
article 151 of the Spanish Constitutiorin practice, the regions with high levels of
competencies experienced a higher level of dederdtian in the beginning, but the
differences have been reduced as long as the delteastion process has been taking
place.

We can observe this phenomenon if we build a ratifiscal decentralization as the
coefficient between per capita expenditure at thgional level to the per capita
expenditure at the central level. The average @wwlwf this indicator in both groups
of regions (with high and with low level of competges) is shown in Figure [4]:

Figure [4]: Decentralization Ratio. Ratio of pepita public expenditure of the regional
government to the per capita public expenditurthefcentral government (excluding
social security).
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This ratio formed as a coefficient of per capitdlpuexpenditures between the regional
and central government may present some weaknéldsesnain shortcoming may be
the fact that the coefficient depends on expenglitpolicies run by the central

" Andalusia, Basque Country, Canary Islands, Caia)d®alicia, Navarre and Comunidad Valenciana.
8Aragon, Asturias, Balearic Islands, Cantabria, iBadta-Mancha, Castile and Leon, Comunidad de
Madrid, Extremadura, Murcia and La Rioja.



governmert  However, for our purpose of intra-country aniyshis does not
represent a great problem, since the denominatmmmsnon for all our regions.

Both groups of regions are not representing eitipeographical concentration or
economic characteristics, meaning that there isther common denominator between
regions with high level of autonomy or between oegi with low level of autonomy
other than their political status. The next figuras the purpose that there is no
systematic difference in the way both groups ofaeg receive the Structural Funds
from the EU. The level of transfers is slightlydar for regions with high level of
autonomy since they run more competencies.

Figure [5]: Capital transfers from the EU to theaBish regional governments. (% GDP
and Euro per capita)
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The increase in the size regional governments Isasaffected the distribution of public
regional spending among the different economic gmates. The regions have
augmented the share of current spending, devotimgirer part of their funds to
increasing their stock of capital Figure [6].

One might think that this situation could be indilidey a certain reallocation of
competencies between the central and regional gments. However, the Central
Government has not increased its share of capitsraliture, but has, on the contrary,
slightly decreased it. The fall in capital sharepaiblic expenditure is clearly more
relevant in the regions with low levels of compeies, which are also those that have
undergone a more profound process of decentralizati

° For example, a great increase of Central Goverhigpenditure in 1987 due to financial operations
after the entrance of Spain in the EU has inducethbnormal” decrease of the value of the ratiodibr
regions in this year.



Figure [6]: Ratio Capital to Total Expenditure
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A deeper analysis of the functional categdfiesveals that the category "Social Public
Goods" -using the nomenclature of the functionaksification used by the Spanish
"Ministerio de Economia y Hacienda"- is the maieaaof decentralization for the
regions with a low level of competencies as welthes main component of the public
budget. Other functional categories that have eapeed a significant level of
decentralization have been "Social Security andnBtmn”, "Economic regulation of

Productive Sectors", "General Public Services" 'd&mbnomic Public Goods"

3. Sources of Data

The model is estimated for a balanced panel ok#wenteen Spanish regions over the
period 1993-2007. The sample begins in 1993 beaoafube lack of data from previous
years in our series of capital transfers to theoreaj governments. Nevertheless, the
first allocation of the Structural Actions undeeithcurrent format takes place in 1989.
We use data until 2007 due to data availability.

The main datasource for our variables of interdisgeggregated public expenditure for
the Spanish regions, is the database "Liquidac&Prsupuestos de las Comunidades
Autonomas” published by the Ministry of EconomySpain. Some of these data are
also available online in the BADESPE database oe&bd by the "Instituto de Estudios
Fiscales".

3.2 Dependent variable.

The dependent variable is public investment, exqgetsas a share of GDP, of the
Spanish regional governments.

The data for Public Investment —defined as puldipital expenditure, which includes
real investment as well as capital transfers- hlawen extracted from the database
“Liguidacion de los Presupuestos de las Comunid#&dgénomas” published by the

19 See Gonzélez-Alegre (2008)



Ministry of Economics. The series for GDP have beetracted from the National
Statitical Institute (INE).

3.3 Explanatory variables.

The independent variable in which we focus mosiwfattention is the capital transfers
from the European Union to the Spanish regionakgawents, and we call it EUSF. It
includes the accrual revenues of the regional gowents corresponding to transfers
from the European Union budget to the capital astaunder the concept of any of the
Structural Funds or the Cohesion Fund. Most ofédhtegnfers will correspond to the
three Structural Funds devoted to promote InvestntERDF, EAGGF and FIFG) or to

the Cohesion Fund.

In some of our estimations we include also a meastifFiscal Decentralization, that
we denote “DEC”. We recall here the controversycdbsd in Martinez-Vazquez and
McNab (2005) about the construction of a varialdpresenting fiscal autonomy. In
principle, such a variable should be able to qdwarthe activities of sub-national

governments resulting from their independent densi Very often, there are some
expenditures are carried out by some levels of phklic administration while the

effective control of these policy remain on a higleeel of the public administration.

In practice, the available data do not let us tdress properly these issues. The
literature has adopted the standard meadSwtfiscal decentralization described by
Oates (1972) based on local or sub-national td pathlic expenditure ratio. It seems
reasonable to assume that the level of fiscal amgnis correlated to the share of
public resources managed by a regional government.

Alternatively, the level of fiscal autonomy coule bnstrumented according to the
revenues side of the budget, as the ratio betweempublic revenues collected at the
regional level to the national level (Ebel and Yalz(2002)). We have discarded the use
of a decentralization measure based on the revadeeof the budget as made by other
author$?. The main reason is that in our set of regions ekpenditure side of the
budget accommodates better the implementation of cempetencies in regional
governments, while the sources of revenues, edyetza revenues, is more dependent
on the subsequent reforms made to the financirtgsysf the regiors.

The level of decentralization is built as the ratfger capita regional expenditure to per
capita central government expenditure. The rati® Ibe@en constructed using data on
regional public expenditure extracted from the lkdas® "Presupuestos de las
Comunidades Autonomas"”; the data on public experaliby the central government
has been extracted from BADESPE; the series oflptpn are from EUROSTAT.

[Table 1 . Variable description and sources of daf

11 7ang and Zou (1998), Martinez-Vazquez and McN&®%2, limi (2004) and Jin, Qian and Weingast
(2005), make use of this definition in order to@att for fiscal decentralization.

2 De Haan, Sturm and Sikken (1996), Diaz-Cayerog2802).

13 See Gonzalez-Alegre (2008)



The selection of the remaining control variables h&en largely based on studies
focused on the determinants of public capital spendkeeping in mind that most of
these studies use country data and some of thablesithat they include would not fit
in our regional panel data (budget deficit or irtdabzed country dummy, for
example).

The set of control variables includes Public Congtiom*, Private Investment

population growth, GDP growth, and regionalized tedn government capital

expenditure. Private Investment is a key determin&®ublic Investment according to
De Haan et al. (1996) and Sturm (2001). The matwato include an indicator of the
expenditure capacity of the government —Public @Gorgtion- can be found, among
others, in Kneller et al. (1999 who) suggest thatskould also include a variable to
account for the public spending not devoted to stment. Increases in the level of
public consumption and in general, in the spendiagsibilities of the country should
naturally have an effect on Public Investment. Wastder Public Consumption as an
indicator of the variations of the spending capaicitthe budgets of the public bodies of
the country.

Changes in population could be a determinant of nbeessities of public capital

relative to publicly provided consumption goodanight also explain the possible scale
effects existing in particular kinds of investmema the marginal cost of additional

users, in the case of "pure" public goods. Popdathas been included as an
approximation of labour force supply in many stgdileat examine the productivity of

public capital (Ramirez (1998) and Everaert andlete{2001)).

The rate of production growth is traditionally imded as a determinant of public
expendituré? It has been argued that the income elasticityhef demand of some

public goods could affect the allocation of pul#ipenditure as growth rates fluctuate.
(This is a version of Wagner's Law) It could alsdée cyclical factors into account,

especially when there is no other variable attachede business cycle in the model.

Central government capital expenditure tries totrabrfor the policy of the central
government regarding public capital, and the stligin effect that could induce to
regions. We have retrieved these series, with negitevel of breakdown, from two
datasources: IVIE database (untii 2000) and the e@énBudget (“Presupuestos
Generales del Estado”) from 2001 onwards. We weéle ® check the consistency
among both series, since we had data from the @GeBadget prior to 2000.

Restrictive fiscal policy measures may also be aeduby high levels of budget deficits
or government debt. Roubini and Sachs (1989) shmaw ¢apital expenditures suffer
more drastically under the implementation of thessdrictive fiscal policies. This is a
consequence of the fact that very often this kihéxpenditure is less rigid than other
public expenditure categories (De Haan et al (1098pre recent results by Mehrotra
and Valila (2006) using cointegration techniqueppsut this hypothesis. In our case,
since we work with regional-level data and the lagwf Spanish deficit to incur into
deficit in the period under consideration was extly limited, we have decided to omit

% Defined as public current expenditures.
°See for example Miller and Russek (1997), Knellatef1999) Bose et al. (2003).



a variable capturing public deficit at the regiotatel. We will include this variable
only in the equivalent estimation using countrydledata, whose results are shown in
table [11].

There have been several studies trying to linktigali variables to the tendency to alter
patterns of public spending. The political varigbldhat could affect government
spending might be the kind of party in power, thadkof government (coalition,
majority government or minority government) and guditical influences of lobbying.
The more conclusive results have been found iniefuthat link the influence of
political variables on the level of public spendifiRpubini and Sachs (1989)) or debt-
related issue¥ However, studies focused on public investment haatebeen able to
find any significant link of the current level ofuplic investment with political
variables. We recall here the results in Sturm 20@r non OECD countries, De
Haan, Sturm and Sikken (1996), for OECD countresl Mizutani and Tanaka (2005),
who use regional data from Japan prefectures. Tdretewe do not include any
political variable among our set of controls.

[Table 2: Summary Statistics]

4. Empirical Methodology and Results

In this section we construct and estimate a paaial chodel evaluating the efficiency of
the European Regional policy by estimating the @asp of public investment towards
the grants that tend to promote it.

In order to asses the importance of fiscal deckrateon in these mechanisms, we try
different methodological strategies. First of alle will split the sample in two sub-

sample groups with different levels of fiscal awdory. We will use two alternative

criteria for splitting the sample: one according ttee level of fiscal autonomy

recognized in the Spanish Constitution and the retamne depending on the time-
dimension of the panel, taking advantage of thelutom of fiscal decentralization

across time.

Secondly, we will introduce the variable “fiscalcéatralization” in our panel, and an
interaction term relating this variable with theustural actions” transfers that will
capture the joint effect of both variables

Finally, we consider the possibility of estimatiagystem of equations that determines,
simultaneously, the two variables in which we foous interest: Public Investment and
EUSF.

4.1 Breaking the Sample

In order to test the hypothesis that public investtmmay be affected by European
Structural Funds ' grants, we have constructed @efrio which the dependent variable

®De Haan and Sturm (1997), see Sturm (2001) fotailde literature review



is Public Investment at the regional level for seeenteen Spanish regional bodies. The
set of explanatory variables includes our mainalde of interest, EUSF, represent the
capital transfers from the EU to the regional goweent allocated to the region "i " in
the current year "t ". We have also introducedha model other control variables:
private investment, public consumption, GDP growdbpulation growth, and central
government investment, included in the vector x:

Publnv: =0 eusf 46 ix @i+é&it (2)

Where o is the coefficient that describes the impact au@ural Funds on Public
Investment and the main target of our estimatioris a vector, Ix5), of explanatory
variables andB is the set of parametersx() associated to these control variables that

must be estimated;ai is the unobservable unit-specific effect aral:is the
unobservable error term.

In order to estimate equation (1), we have spétsgample attending to the level of fiscal
autonomy of the regions. We have taken two alteraatriteria into consideration in
order to consider sub-samples: firstly, we havessifeed Spanish regions into two
subgroups according to the level of fiscal autonatingt the Spanish Constitution
recognizes them. Therefore, we create a group ddtwhe Spanish Constitution
consider$’ “Historic Nationalities”, and a second group oé ttemaining ten regioff
for which the Constitutions recognized a lower lesfeAutonomy.

Secondly, we have considered the time-dimensidhegeries in order to consider two
alternative subgroups with remarkable differencesheir level of fiscal autonomy. If
we examine Figure NUMBER, we may notice that thel@ion of fiscal autonomy
across time will let us split the sample and créategroups in which the level of fiscal
decentralization achieved is reasonably stablesacyears in each group but different
between them. We have selected the year 2000 dsdhk point, which in addition will
leave us two subsamples of similar length.

The use of two alternative criteria to divide tlaenple will let us overcome some of the
shortcomings which are attached to each criterrat® one hand, splitting the sample
according to the role recognized in the Constitutitay arise the doubt that we may be
accounting for a systematic difference between lgothups of regions that may not
come from the level of fiscal autonomy but from ignored sourc€. On the other
hand, breaking the sample into two time-periods niey interpreted as a the
identification of some structural change acros®tim

Primary estimations of equation (1) suggest thesgmee of autocorrelated errors.
Therefore, the original model in equation has bestimated in the presence of serially
correlated errofS.

7 Andalusia, Basque Country, Canary Islands, Caia)d®alicia, Navarre and Valencian Community.

8 Aragon, Asturias, Balearic Islands, Cantabria, t®asind Leon, Castile-La Mancha, Extremadura
Comunidad de Madrid, Murcia, La Rioja.

19 Although, there are no remarkable differenceshim level of economic development between both
groups of regions. There are no, either, geographtommercial or cultural differences among them.

% Preliminary estimations suggest also the usexefifieffects models. The results of the random &ffec

estimations, as well as the Hausman test are ahfiitethe sake of brevity.



Initially, we also assume strict exogeneity of éxg@lanatory variables:

E[X.s, &.t] =0 t,s=1,2,...T.

This assumption may be considered too strong fommdel. Many result$ show that
the allocation of public expenditure may be endogerto the allocation of grants. The
distribution of the Structural Funds may be thougghtrespond to some unobserved
necessities and conjuncture that simultaneoushedrdecisions on public investment.
We must admit the possibility that some of the arptory variables, in particular eusf,
must be correlated to the error term since the gsity to increase public investment
may incentive larger allocation of Structural Furfttaus, making causality run in the
opposite direction to the one assumed in the paper)

The immediate solution to the problem would beital fsome instrumental variables
correlated to structural funds but orthogonal tbluinvestment. Alternatively, we can
use lags of the dependent and explanatory variabtesnstruments. The GMM
estimation method developed by Arellano and Bor89{] relies on the orthogonality
of the dependent and explanatory variables with ftre¢ differences of the error
component in lagged periods. This method allowstaisnclude endogenous and
predetermined dependent variables.

These GMM methods construct moment conditionsreféct this orthogonality, under
assumption of serially uncorrelated shocks, eramngonents and predetermined initial
conditiong®. The problem would be, therefore, that we haveiptsly admitted the
possibility of the existence or AR(1) errors in ttwginal model, which implies that
lagged values of the dependent and explanatoryahlas are correlated with past
shocks and the moment conditions that should be”}sare no longer valid in the
original model

For that reason, we transform the static model ataynamic one with serially
uncorrelated shocks by substracting the autocoioalderm attached to the original
errors:
Publnvy =0 eusf 4 X d&i+&i wheree,: = pe:—1+ Ut
Publnv: =p *Publnt © eusf pd eusf # iixpf itx +@Aai)u: (2)

Equation (2) represents a model with serially uredated shocks that we can estimate
using Arellano and Bond (1991) GMM estimator fondgnic panels. The explanatory

L Knight (2002), Becker (1996), Besley and Case (200

2 Elal=He&]=Hasad =0 ; E[& <i.]=0for t#s and E[Publnv.&] =0
t=2,...T.respectively.

2 E[Publnv-sAgi, =0 for t=3,...T ands=2; E[X,t-sA&i] =0, for t=3,...T andS= 2if
variables in x are endogenous



variables are correlated with the individual effeahd are assumed to be endogenous
with respect to the serially uncorrelated shocks.

4.1.1 Estimation Results

Table [5] shows the results of estimating equatifi)sand (2) when we divide our
sample according to the level of autonomy recoghime the regions in the Spanish
Constitution. Columns [1] to [4] include the estiiba for the regions with a lower
level of autonomy -as described in the article @bthe Constitution- while columns [5]
to [8] include the estimations for the remaininyese regions, with a larger level of
fiscal autonomy, as described in the article 14thefSpanish Constitution.

Columns [1]-[2] and [5]-[8] assume a fixed-efféétenodel with autocorrelated errors,
while [3]-[4] and [7]-[8] are estimates for equati@2) obtaining assuming engogeneity
of explanatory variables using one-step versiorthef GMM estimator developed by
Arellano and Bond (1991). In addition, we assume Bets of control variables, one
more general and one more restrained.

Results are quite homogeneous among models foy eetrof regions. The Structural
Actions (EUSF) seem to be a significant determinaihtPublic Investment in the
regions with low level of competencies, being tleficient estimated significantly
larger that O and smaller than one. However, f& tbgions with a high level of
competencies, the coefficients estimated are smallel generally insignificantly
positive.

As for the remaining control variables, the mainrse of variability between both data-
sets in the coefficient attached to Public Consumnpthat show a behaviour quite
similar to the one described for EUSF. Public comstion will capture the effects of
the size of the regional administration. It is ectpe to increase with larger fiscal
autonomy and, therefore, induce further increasses i Public Investment. Private
investment is a positive determinant of Public Btwgent in all cases while the
remaining control variables do not seem to plagwarole.

Having estimated a different effect of the Struatukctions on Public Investment for
the two groups of regions, we also make a secothason by splitting the sample
through the time dimension. If we examine Figurg {de can see how the level of
fiscal autonomy of both groups of regions has iaseel over time. If we break the
sample around year 2000, we observe that the Evi$cal autonomy has remained
relatively stable for both groups of regions acriisee, keeping a significant difference
among them.

The results of the equivalent estimations are shiowrable [6]. We have estimated an
impact of the EUSF on Public Investment larger sigdificantly positive for the period
1993-1999, while the estimates for the period 2P007 show poor levels of
significance. Regarding Public Consumptions, thtedinces observed in the previous
estimation remain but are less strong The behavaduthe other control variables
remains stable.

4 The selection of the fixed-effects model has bewmle upon estimation of the equivalent random-
effects model and the corresponding Hausman (188) Acordingly, the autocorrelated errors have
been included upon estimation of preliminary models



Finally, we run an equivalent estimation using dogevel data from the fiveteen
oldest Member States of the BUThe data are described in table [4] while theiltes

are shown in table [7]. We have used the same mmdapt for minor modifications
with respect to the control variables: the inclasiof central government public
investment has been discarded for obvious reasdnke we add to the level of deficit
or surplus as a percentage of GDP, as motivatdokredfor the interpretation of the
different models with alternative fiscal variablege recall controversy described in
Kneller et al. (1999) about the omitted variabkues

This additional estimation with country-level data not yield interesting conclusions
over the previous results, since the variable algéour interest, the EUSF, is found to
be significantly zero in all possible models. Ouise, this could be due to the fact that
the effectiveness of the EUSF in Spain is larganttine European average, but there are
many other possible explanations for this resutt we do not intent to deep into the
controversy here, since is not the purpose ofpaper.

To sum up, by splitting the sample according to lthesl of fiscal autonomy of the

regions we observe that the impact of the Struc#icéions on Public Investment is

larger in the group with a smaller level of fis@ltonomy. We have shown this by
using two alternative criteria in order to splietkample: the level of fiscal autonomy
recognized in the Spanish Constitution and the-gvmution of fiscal decentralization

in the country as a whole.

4.2 Interaction Term.

In order to take into account for the effect of thelution Fiscal Decentralization on
the relationship between the Structural Actions Baoblic investment, we will make use
of an Interaction term. Interaction terms may beleadto a model in order to
incorporate the joint effect of two variables omependent variable, over and above
their separate effects. These are usually addédeasross-product of two independent
variables, typically placing them after the simpiain effects".

In this subchapter, we will analyze the interactdriscal decentralization (represented
by the variable “dec”) and the capital transfersereed by regional governments
(represented by “eusf’). The separate effect ofhbedriables are expected to be
positive, since an increase in the level of fistedentralization (measured as the ratio of
per capita regional over national public expeneliis assumed to increase the size of
regional governments and, therefore, increase dtigpexpenditures —compressive of
public investment-. The effect of the capital tfens through the Structural Actions
(eusf) would follow the arguments examined in thevpus subchapter.

Publnv: =@ eusf ®r dedrs eusf*degd itX amké&it 3)
The interaction term would capture, therefore jthet effect of these two variables. We

can see in table [8] the results of estimatingrtiuelel represented by equation (3) for
the whole sample. We have expanded our set ohalige control variables, since we

% We use data retrieved from Eurostat for the peti®@9-2007, expressed in the same units as in the
previous estimations.



expected that the correlation between “Public Congion” and DEC might be
problematic. The results, however, look quite ralwigh respect to this issue. As for
the estimation assumptions and methodology, we HalMew similar guidelines as
tables [5]-[7].

We have estimated a negative coefficient attacbetthe interaction term in all cases.
The level of significance, however, is variable as®kms to depend on the set of
controls. The negative coefficient means that tlwn jeffect of additional
decentralization and public investment becomes aredkwe assume a fixed level of
decentralization, for example, additional EUSF wiiiduce an effect on Public
investment equal to the coefficient estimated fOSE plus the coefficient estimated for
the interaction term times decentralization. Giteat the coefficient estimated for the
interaction term is negative, the effect of EUSFpafblic investment is positive, but
decreasing for larger decentralization.

Crossproduct interaction terms may be highly catesl with the corresponding simple
independent variables in the regression equatiatiog problems with assessing the
relative importance of main effects and interacedfiects. Because of this, sometimes it
may well be desirable to use centered variablei@lone has subtracted the mean
from each datum). This transformation often redunedticollinearity. For the sake of
robustness, we have also run equivalent estimasorg a centered interaction term and
the results do not change significantly (see tgjle

4.3 Simultaneous Equation model

We want to check the robustness of our result éititroduction of a simultaneous
equation model (SEM), in which we capture causaltyoth directions. One could
think that the two variables in which we focus @ierest: eusf and public investment,
are jointly determined by a system of equations.fdat, the political decision of
investing is closely related to the political demmsof allocating —or making use of- the
Structural Funds. Also the economic realizatiothef payments is closely related given
that both variables are often related to commoestment projects.

In addition, each one of the variables may be ardehant of the other one. So far we
have considered that the allocation of Structurahds may encourage Public
Investment, but me must be aware that the propetwsitivest in the public sector may
also incentive the allocation of Structural Funads iparticular region.

The system would consist on two structural equatiam in which the dependent

variable is Public Investment, while in the othiee tapital transfers allocated through
the Structural Funds. This SEM would [@tonomous since each equation has

economic meaning in isolation of the other. Eaclthef equations includes one of the

variables as dependent variable but also the atheras an explanatory —endogenous-
variable. In addition to these, we also includetao$ exogenous variabfés

% One might be tempted to think that Public Curiérpenditures should take part of the simultaneous
equations model as an endogenous variable. As \Wadgéd (2002) describes for an example relating
hours devoted to crimeith hours devoted to workhe choice of the share of the public budget te/o

to current expenditures and to investment is tHatism of the maximization problem of the utility
function of the government and depends on exogefamisrs —like the population, level of education,
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Where xgand Xy are two vectors, 1km) and (xn) respectively, of exogenous
explanatory variables. Both vectors are not idahtiocut they can share some variables.
Lo and B are the set of parametersxl) and (x1) respectively, associated to the

exogenous variables that must be estimated. and a ) are the unobservable unit-
specific effects andwi,t and £2)i,t are the unobservable error terms.

We estimate the model above following differentealative estimation methods in
order to check for the robustness of the reSulErst of all, we assume that the source
of endogeneity is present through a positive cati@mh between the endogenous
variables and the error tergyi« . In this setup, the model may be estimates asgumin
Fixed-Effects through two-stage least-squares (BES} and assuming Random-
Effects through the Error-Component two-stage lsgsiares estimator developed by
Baltagi(19813°. Results obtained using this estimation strategypsesented in table
[10]

Alternatively, we may assume that the source ofbgedeity comes from the positive
correlation between the idiosyncratic term and #mdogenous variables. The
explanatory variables are, then, orthogonal todinectural errors and the exogenous
variables are, in addition, orthogonal to the gz atic term,a . If we assume Fixed-
Effects, the model can be estimated by OLS aftervitihin transformation, as shown
by Cornwell et al. (1992).

For the cases in which the unit-specific effects @mndom, we make use of the Two-
stage least-square Hausman and Taylor (1981) puoedeiT-2SLS) estimatdt The
method of 2SLS is the most common method used $bimating simultaneous-
equations models, because of their simplicity asyhgtotic efficiency. In this case, we
include also additional variables on equations NUBWBAND NUIMBER, zw and z(2)
respectively, which are two vectors of time-invati@xplanatorie¥, including both
endogenous and exogenous variables:

private investment, etc-. Of course, some endogemeay arise when estimating the relations among
both variables, but we consider that this pos$jbi more related to an omitted variables problem
even to measurement error- rather than to simuttan€he case for Public Investment and Capital
Transfers (EUSF) is different since in this casthtexpenses are accrued simultaneously when rdferre
to the same investment project.

?"We use limited information estimators, which metira every equation of the system is estimated at
time, in contrast to full-information systems, ifigh the estimators are based on the entire systéms
equations.

8 See Baltagi (2005) for details on this estimator.

% There are alternative procedures to the HT, fam®le the Amemiya and Mc Curdi (1986) or the
Breusch, Mizon and Schmidt (1989), which make ufeaduditional instruments but at the cost of
additional assumptions about the exogeneity ofetk@lanatory variables and all their future and past
values. See Cornwell et al. (1992) for a detailedcdption of the different estimators and their
properties.

* The time-independent variables included for thaesion through the Hausman-Taylor procedure are
described in table []
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Usually, as we are not interested in their efféiche-invariant variables are omitted
since their effect may be captured by the idiosgticiterm. However, for the HT 2SLS
estimator, they are used as instruments to estithatsystem, so it may be useful to
include themWe describe in table [3] the time invariant vakasbincluded in the HT
2SLS regression. These are, basically, determinahtthe Investment needs and
economic performance at the beginning of the sarapteits selection has been made
upon consultation of several studies addressindi@irvestment’. Results upon the
assumption that the endogenous variables are atedeWith the unit-specific term are
shown in table [11].

Both, tables [10] and [11], show similar resultshmespect to most of the variables
under consideration. The results previously obgsewigh respect to the impact of the
Structural Funds on Public investment are reinfdriceafter this estimation, although it
must be stressed that the option in which we asdixed-effect and orthogonality of
the endogenous variables with the error term (tdtH) yields poor significant
coefficients. Public Investment, simultaneouslyerse to be a key determinant of the
volume of Structural Funds allocated to each regmreach period, although the
coefficients attached to this direction of the @diing are significantly smaller than those
from equation (4) and (6).

Decentralization is a positive determinant of pulbtivestment. This result was know
from the previous estimations of the paper andas w&lso expected, since the variable
fiscal decentralization is an indicator of the sixethe regional governmetitand,
therefore, of its expenditure power.

Nevertheless, we find a significant negative coeffit when estimating the impact of
fiscal decentralization on the Structural fundsu@opns (5) and (7)). This result may be
linked to the main hypothesis of this paper thdates the efficiency level of the

Structural Funds to the degree of fiscal autonomyubsidized governments. At a first
glance, one might be tempted to think that afteraasing the level of fiscal autonomy
of a region, Public investment may be spread overenieterogeneous policy areas.
This expansion may be attached to competenciesatbatot eligible for the Structural

Funds, reducing, therefore, the possibility of tgevernment to maintain the

relationship between Structural Funds and pubirestment.

Of course there are many alternative interpretatittrat could justify the coefficient
estimated. In any case, most of them would beaél&d the fact that the Structural
Funds become less efficient when related to aditnatisns with larger levels of
autonomy.

3L With a particular attention to Mitze (2007), sifteuses also this simultaneous equation estimator

32 As well as the variable “Public Consumption. Intfaone might expect a significant level of coliriga
between both variables, which would justify the afehe alternative models estimated, as introduced
before.



The coefficient estimated for the exogenous vaesldre, in general, expected and
consistent across models. Among them, the levsigmificance of “population growth”
as a negative determinant of public investment =0 relevant with respect to
previous subchapters of this paper. It is not ssimqgy, in any case, that public
investment should depend negatively on the levelpgpulation growth since an
increasing population will naturally demand fordar current expenditures and will
constraint further the budget possibilities of tfovyernment to invest.

Tables [12] and [13] replicate the SEM estimatidterasplitting the sample into the
group of regions with low level of competenciest.(451) and the regions with high
level of competencies (art. 143). Table [13] présdime results assuming that the source
of the endogeneity is the correlation of the vdaalwith the unit-specific effect, while
table [13] assumes correlation with the error téWvie. have estimated only the reduced
versions of the models assuming both, random xwedl feffects.

The estimations have to be taken cautiously sihee rtumber of observations, in
particular in the case of the regions with highelegf autonomy, is a bit limited. In

general, the coefficients estimated for the regisitls low level of autonomy a larger in

absolute value and level of significance for thealdes of our interest. The results for
the equations explaining Public Investment confaum previous chapters.

Public investment, as a determinant of EUSF isngieo also in the regions with low
level of autonomy, while in the regions with higewvél of autonomy, EUSF seem to
depend very few of the propensity of the governmeninvest. This result could
motivate the previous one: if the matching-mecharo$ the grants do not work so well
in decentralized regions, one should naturally expéso the grants to be less effective
there.

Finally, also the level of fiscal decentralizatias a determinant of EUSF seems to be
more —negatively- important in regions with low ééwf autonomy. That is somehow
an expected result since these regions have erpedethe larger decentralization
process and, in any case, confirm our previous isiosig that by gaining fiscal
autonomy regions find it more difficult to be elg for additional grants.

44. Previous literature.

In this section we present a brief review of engairistudies related to the issue address
here. To our knowledge, there are no empirical istudrying to link the Structural
Actions with the response of public expendituregmvernments that perceive it. In
addition, the issue of fiscal decentralization Heeen usually addressed linked to
economic growth. Therefore, none of the studiesgmted ahead will be comparable to
the research we undertake in this paper, but theg B common denominator with one
of the main issues introduced here: fiscal deckrditéon, intergovernmental grants or
the Regional Policy of the EU.



Decentralization

The first empirical studies about decentralizatioave traditionally focused their
attention towards the relationship of decentralratwith enonomic growth. The
literature has not been able to find a clear retethip between additional fiscal
decentralization and higher economic growth. Whileme studies suggest that
decentralization may foster growtH{limi (2004), using panel data from 1997 to 2001
for 51 countries), other studies find no cleartreteship (Xie, Davoodi and Zou (1999)
for the US; Woller and Phillips (1998) for a paméldeveloping countries) and some
other studies show that fiscal decentralization rbaydetrimental for growth (Zhang
and Zou (1998) for China; Davoodi and Zou (1998) developing countries; and
Thornton (2006) for developed countries). With exgpto the Spanish case, Carrion-i-
Silvestre et al. (2008) find that fiscal decenualionhas a positive effect on economic
growth forthe regions with the highest levels of fiscal amstitutionaldecentralization,
but the opposite effect is found for thasgions with lower levels of competencies.
Esteban (2006), however, find a positive corretafior the regions with low level of
competencies. In contrast, Perez and Cantarero6)20@d insignificant correlation
between fiscal decentralization and economic grdaththe Spanish regions.

Of course, the dimension of the results will dependhe origin of the data, since the
impact of fiscal decentralization on the economglisiecessarily depend on the quality
of many other economic or institutional variabl&hiessen (2003), using a panel of
developed OEDC countries, unmasks one of the nmbuéive factors that could play a
role in fiscal decentralization. He concludes thhere is an optimal level of
decentralization over which no additional gains ab¢ained from decentralizing. In
fact, on might think that, in addition to any othestitutional and economic factors, the
actual level of fiscal decentralization may be & kieterminant of the success of
decentralization policies.

Some other empirical studies have tried to find dhannel through which fiscal
decentralization could affect economic growth. Timpact that decentralization could
have on the level of inflation has been found toimmgnificant (Treisman (2000),
Rodden and Wibbels (2002)). Martinez-Vazquez and\Ndx (2006) examine the
impact that decentralization could have on macmoecoc stability finding a positive
relation that would imply an indirect positive ingbavith economic growth. Other links
have been established betweeen decentralizatiorthentevel of corruption (Fisman
and Gatti (2002) and the level of political pagiion (Huther and Shah (1998)).

% Gil-Serrate and Lopez-Laborda (2005) also find asifive impact of fiscal decentralization on
economic growth for Spain, when decentralizatioreferred to tax autonomy.



The branch of this literature that show a closgk to this study is probably the area that
look at the link of fiscal decentralization withetiiomposition of public expenditurés
This issue has only begun to be addressed recehthe , Martinez-Vazquez and
McNab (2005) find strong evidence of the hypothesispecially for developing
countries, that higher levels of fiscal decentgtlian increase the shares of consumption
expenditures in the public budget (in particuldreyt refer to education and health
expenditures as publicly provided private goodspnfalez-Alegre (2009) shows a
similar result for the Spanish regions regarding share between current and capital
expenditures. Faguet (2004) analyses the effectheoprocess of decentralization in
Bolivia at the local level, and finds that the ftional composition of public
expenditure changes with decentralization to a naffieient allocation. He looks at
several functional categories of expenditure ammvshthat the distribution of public
expenditure is more adapted to local needs after dfcentralization process that
experienced this country in 1994,

The European Cohesion Policy as Intergovernmental &nts

The Structural Actions that we study here is pérthe so-called, European Cohesion
policy or European Regional Policy, whose targegbifoster economic growth in these
less-developed areas of the Union. Many opinioag@atively pessimistic with respect
to the results of this policy. In fact, the mapttoé geographical areas that are the target
of structural actions in the several programs ryrthe EU, has showed little change
through the several prograrfitsThere are many empirical studies that support this
opinion: Dall 'Erba and Le Gallo (2003) use a matiak controls for spatial spillover
effects among regions, since they detect the peceseh a growth diffusion process,
especially on the core regions of the EU. They sagthat the small extent of spillover
effects in peripheral regions could be an explamabf their backwardness, and that
even greater targeted funds do not allow spillowverperiphery. Rogriguez-Pose and
Fratesi (2004) use panel data analysis to idetitdylack of upward mobility of assisted
regions and the absence of regional convergenaey fink that the failure of the EU
Structural policy may come from the excessive slassntowards infrastructure and
business support of development strategies in @bget regions.

There are also some more optimistic results, eafhgan studies focused on particular
member countries. Percoco (2005) analyses theteaffethe Structural Funds on the
economic growth of the Italian Objective 1 regi@ml finds that induced growth rates
depend highly on the institutional behaviour of thébsidized government. At the
European level, the analysis by Ederveen et alDZp@omprises most of the issues
arised by the EU to evaluate the performance of pbkcies and yield a positive

% Molero (2002) incluye a detailed analisys of thelation of public expenditure in Spanish regioos f
the period in which fiscal decentralization takdacp. Alvarez et al. (2000) relates the relatiopsbii
fiscal decentralization in Spain to the size of plblic sector.

%1994-1999 and 2000-2006 and 2007-2013.



evaluation of the past performance of the Struttiwmds although arising also some
questions about their future. Ederveen and Go2@0%) are, however, more pessimistic
when it comes to the effects in terms of convergenc

There are a great number of studies focused ompdnicular case of Spain. De la
Fuente (2002) suggest that the impact of the StracFunds in Spain has added around
a percentage point to annual output growth in trexage Objective 1 region and 0.4
points to employment growth. The results in SoavRivero (2005) are more optimistic
in term of employment growth. Lima and Cardene@{) share this view and arise the
importance of the long-term effects of the polici®ardo Garcia (2003) is equally
optimistic about their impact and suggest thahm future the policies should take care
of enhancing human capital. Farrell (2004) showesittiportance of institutional quality
on the effectiveness of the Structural Actionsa kcompared analysis with Ireland.

In this paper, however, we look at the impact ef 8tructural Actions on the behaviour
of public investment since we think that one of thain scopes of these actions —with
the exception of the European Social Fund- is mmate investment in the public
sector. None of the aforementioned studies addtressssue. We have made a first
attempt to look at the problem in Gonzalez Ale@@08), and show the impact that, at
a European level, the funds may have in enhanaibjginvestment. In contrast, there
are many studies that address the same problem ddferent economic environment,
in particular with US data. The closer to this daeprobably the work by Knight
(2002) who studied the response of state expemdibar public highways to grants
provided by the Federal aid highway program. Thgetof this Federal grants program
is to enlarge public expenditure in a determinaéa dut he finds that federal grants do
significantly crowd out state expenditure on high®jaso expenditure finally would
increase around 18% of the grant received.

% A complete review of the empirical literature aizihg intergovernmental grants may be found in
Gonzalez Alegre(1998)



Autor/s Main Issue Data Methodology Main Results
(year) coverage
Alvarez The impact of Spanish
Ariza a:';md fiscal public sector  Estimation of a  Fiscal decentralization has a
A ari%io decentralization at the model for cross- negative impact on the size of the
(2%00) on the size of the  regional sectional data  public sector
public sector evel,
bli level, 1993
Fiscal decentralization is more
Public Spendin Spanish related to Public Expenditure
P g Public - related toeconomic interventioin
Molero andFiscal S . Descriptive . )
o Administrati Iy regions with low level of
(2002) Federalismin Statistics . S . .
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De la Fuente 01y Region-level point to annual output growth in
on Spanish growth model, and .
(2002) T data, 1994- D and 0.4 percentage points to
Objective 1 calibration of the
: 2006 . employment growth.
Regions impact.
The weakest regions have improved
European Descriptive their infrastructures, but there are
Pardo Garcia Cohesiopn Polic Spanish analysis of the many differences about their
(2003) in Soanish y Regions, Community innovation capacity, knowledge
Repions 1988-1999 Support access, information, and the training
9 Framework of human resources.
EUSF promoted economic growth,
Effect of but more efficiently in Ireland. In
Euronean National- Spain, regional disparities actually
op . Descriptive increased. Part of the explanation
Farrell (2004) Cohesion Policy level data, e : ! S S
. Statistics lies  with the institutional
on Spanish and 1990-2000 ; . e
Irish Economies dlfferences_ and policy deC|S|o.ns
' taken in each Public
Administration.
Adaptation of the Average increase of 0.56 percentage
Impact ofEUSE Spanish HERMIN model to points in the growth rates . Average
Sosvilla orr: rowth and Objective 1  the Spanish regionsincrease inper capita income of
Rivero (2005) err? lovment Regions (demand and 425 euros at 1999 prices. Increase
ploy (1989 2006)  supply effects of of 1.46 per cent in employment.
the EUSF).
Perez Fiscal Spanish Panel data model.
. o pa Fixed-Effects and The impact of fiscal
Gonzélez and decentralization Regional e .
: Instrumental decentralization on  economic
Cantarero and Economic  Data, (1986- Variables rowth is insianificant
Prieto (2006) Growth 2001) : 9 9 :
An increase in the level of tax
Gil-Serrate Tax- S_pamsh Calibration of decentralisation in the Spanish
. o national and economy compared to the level
and Lopez- decentralization reqional growth model that existing in the
Laborda and economic 9 accounts for tax gint .
(2005) growth data, 1980- decentralization taken perlod would result in
1997 economic growth.
For the regions with higher level of
Carrion-i- Contribution of Spanish competencies, fiscal
; fiscal pa decentralization has positive and
Silvesre, decentralization Regional Panel Data model significant effects on economic
Espasa and . Data, 1964- estimated by GMM 9 h but fiscal d lizati
Mora (2008) to economic 2000 growth, but fiscal decentralization
growth has negative effects on the regions

with lower level of competencies.




5. Conclusions

The impact and efficiency of the Structural Actiar@sried over by the European Union
in order to enhance sustainable development ingeam Regions may depend of the
level of fiscal federalism of the Member StatestHis paper, we address the particular
case of the Actions designed to enhance Publicstment in key areas for growth.

Spain have experienced a process of fiscal dedeatran in the recent years and,

simultaneously, has been recipient of an imporsaiare of the Structural Actions. Due
to the heterogeneous level of economic developrardtalso to the diverse political

status of Spanish regions, both policies have &tethem in an asymmetric way. These
conditions make Spanish regions the perfect bendhinaorder to analyze the role of

fiscal decentralization on the mechanisms drivhiig $tructural Actions.

We test whether the impact of the European Unioac8iral Funds (EUSF) on Public
Investment at the regional level is affected by kel of fiscal autonomy of the

recipient government. For this purpose, we build astimate a panel data model in
which Public Investment is the dependent variablé the EUSF is among the set of
explanatory variable. We use Spanish data at themal level for the period 1993-

2007.

In order to capture the role of fiscal decentrai@g our first exercise is to break the
sample into sub-groups with similar levels of fisdacentralization among them. By
comparing the different estimates we are able &ntitly whether the level of fiscal
autonomy determines the impact of the EUSF on Publiestment. We first separate
these regions with have a higher level of autonomgognized on the Spanish
Constitution —and experience de facto larger autgnavith the remaining regions. The
estimates reveal that the impact of EUSF is sigaift for the groups with lower level
of fiscal autonomy and not for the others. Theking advantage of the fact that fiscal
decentralization in Spain is an ongoing process,splé@ the sample into two sub-
periods (1993-1999 and 2000-2007) in which all@agiexperienced heterogeneous but
stable over time levels of fiscal autonomy. Theultssconfirm the previous findings
and the coefficients estimated for EUSF in thet fagbperiod —in which all regions
experienced a lower level of fiscal autonomy- wiarger and with stronger levels of
significance in comparison to the ones estimatedhi® period 2000-2007.

Secondly, we construct a model that we estimateHerentire sample, in which we
introduce a measure of Fiscal Decentralization (PECwell as an interaction term of
both variables (DEC and EUSF) among the set ofaggibry. The purpose is that the
interaction term captures the join effect of bo#riables in Public Investment. We
estimate a negative coefficient attached to theraction term, this meaning that an the
effect of one of the variables on the Public Inee=stt depends, negatively, on the value
of the other.

Finally, we construct a simultaneous equation mawalevhich Public Investment and
EUSF are decided simultaneously and each one istexndinant of the other. This
model will allow us to identify the extent to whidPublic Investment may also be a



determinant of the allocation of Structural Funds w&ell as the role of Fiscal
Decentralization (DEC) on the process of allocafimgds across regions. In fact, we
conclude that, although to a minor extend, the giewiof the regional government of
investing may also determine the amount of EUSécatkd to it on that year. We also
estimate that DEC is a negative determinant of EUsaning that regions with larger
fiscal autonomy —being equal the level of publigestment- will receive less Funds.
This situation may be induced by the larger dispersf the policy areas in which these
regions decide their investment. Many of these "npalicy areas may be not eligible
for the Funds. Of course, there may be other inté¢aions of this negative coefficient
estimated, but always under the premise that regwith larger level of fiscal
autonomy find less incentives to increase theiregtment through the Structural
Actions.

The main conclusion of the paper is, thereforeateel to the fact that the optimal design
of the Structural Actions should internalize théremely heterogeneous levels of fiscal
federalism that we observe across the Member Sthatesarticular, after the recent

enlargements of the European Union, we observeat gegree of heterogeneity in the
design of the regional sector across countried) extremely different levels of fiscal

federalism and allocation of competencies. The cBiral Actions are now able to

respond to this heterogeneity only under the cardihat they may be allocated either
to national or sub-national levels of administratitlowever, the rules governing the
Funds are equal in all cases, and we can showahbgast with respect to the level of
efficiency of the Funds, the fiscal autonomy of tleeipient government makes a
difference.
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Tables

Table [1]: Variables and sources of data

Variable Label Definition Units Source
Badespedatabase
i . Lo . (Instituto de
Public Investment Publnv Gross fixed capétal formation in the Reglonal%GDP Estudios Fiscales,
overnment -
Ministry of
Economy)
Liquidacion de
EU Structural EUSE EU expenditure executed corresponding to %GDp Presupuestos de las
Funds Structural funds, by Member State. 0 CC AA, Ministry of
Economy
Public Public Current expenditure in the Regional
. PCons Government %GDP  Badespedatabase
Consumption
Private Investment of tangible and intangible assets IVIE (Valencian
Privinv in the private sector %GDP Institute of
Investment Economic Research)
Central Public investment from the central égg‘é;gggg&i
Government CGlinv government disaggregated at the regional %GDP (General Public
Investmeng level Budget)
Growth INE (National
GDP growth GDPgr Real GDP growth rate Statistical Office)
Population o Growth
growth Popgr Population in miles persons rate Eurostat
Fiscal Ratio of per capital public expenditure of the Badespedatabase
D lizati DEC regional government to per capital public Ratio (Eurostat for
ecentralization expenditure of the central government population)
Table [2]: Summary Statistics
Variable Obs Mean Std. Dev. Min Max
Publnv 255 0.0285 0.012 0.0054 0.0586
EUSF 255 0.0054 0.005 0.0000 0.0307
PCons 255 0.1011 0.048 0.0144 0.2213
Privinv 255 0.2335 0.043 0.1404 0.3702
CGlnvest 255 0.0180 0.010 0.0017 0.0681
GDPgr 255 0.0735 0.027 0.0152 0.2088
POPgr 255 0.0083 0.010 -0.0046 0.0383
DEC 255 0.5700 0.295 0.1055 1.6255
DEC*EUSF 255 0.0030 0.003 0.0000 0.0164




Table [3]: Time invariant variables. Definition aBdimmary Statistics

Ob
Variable Definition Units  Source S Mean Std. Dev. Min Max
initcDppc PP per capita Miles  INE 055 0430.85 1688.62 664056  12389.48
in 1993 Euro
Pubcapstoz Stockofpublic  Miles  FBBVA- ,op 2535450 5458365 1268752 21600000
capital in 1993 Euro Ivie
Privcapstoz Stock of private Miles  FBBVA- 00 45900000 38800000 4980675 142000000
capital in 1993 Euro Ivie
PobActoz  Working aged  Miles IVIE 255 183397  1547.83  210.55 5374.87
population people
Average years IVIE
educgg ~ Ofschoolingin o 255  7.4488 05597  6.5000 8.4800
working aged
population
Table [4]: Summary Statistics. Country-level data
Variable Obs Mean Std. Dev. Min Max
Publinv 249 0.0274 0.0092 0.007 0.055
EUSF 240 0.0053 0.0079 0.000 0.037
PCons 249 0.4546 0.0711 0.280 0.680
Privinv 248 0.1764 0.0260 0.113 0.272
CGlnvest 238 0.0522 0.0480 -0.165 0.248
GDPgr 225 0.0055 0.0046 -0.001 0.024
POPgr 249 -0.0194 0.0354 -0.134 0.069
Surplus 249 0.0274 0.0092 0.007 0.055




Table [5]: The impact of Structural Actions on Rawal Public Investment. Regions with different lievef Autonomy

[1]

(2]

(3]

(4]

Regions with low level of competencies (art. 151)

[5]

[6]

[7]

(8]

egRns with high level of competencies (art.143)

F-E F-E GMM-AB GMM-AB F-E F-E GMM-AB GMM-AB
Publnv (t-1) 0.5081*** 0.4679*** 0.6888*** 0.727***
0.080 0.077 0.080 0.071
eusf 0.5913*** 0.5981*** 0.6366*** 0.5858*** 0.0176 0.0092 0.3573* 0.2690
0.143 0.142 0.156 0.152 0.184 0.178 0.217 0.219
PubCons 0.0647*** 0.0526** 0.0732** 0.0693*** 0.045 0.0533 0.1075 0.1102*
0.023 0.021 0.028 0.027 0.054 0.048 0.071 0.061
Privinv 0.0820*** 0.0782*** 0.0847*** 0.0815*** 0.@B56*** 0.0624*** 0.0611*** 0.0623***
0.020 0.020 0.025 0.025 0.019 0.018 0.022 0.022
CGlnvest -0.0322 0.0280 -0.1112 -0.0215
0.066 0.074 0.124 0.131
GDPgr -0.0131 -0.0270* -0.0031 -0.0121
0.012 0.016 0.009 0.013
POPgr -0.1418 -0.1138 0.0235 0.0285
0.120 0.140 0.113 0.112
F test group 433 (.001)  7.26 (.000) 6.15(.000)  6.78 (.000)
R2 within 0.321 0.3092 0.152 0.1502
Aut Test DW=.7933 D-W=.7951 AB(1)-267(00) AB(1)6E(00) D-W =.6732 D-W=5007 AB(1)-197 (.04) AB(1)-196 (.04)
utocorr. €St B.w=.9651 B-W=.9639 AB(2)1.18(23) AB(2)1.886) B-W=1.0279 B-W=.8483 AB(2) 0.76 (.44)  AB(0.17 (.86)
Sargan test 94.743 97.339 75.742 78.676
stat 0.77 0.75 0.35 0.39
Obs (groups) 140 (10) 140 (10) 130 (10) 130 (10) 98 (7) 98 (7) 1(9) 91 (7)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
Ab(order) denotes Arellano and Bond (1991) testfaocorrelation in the error term
D-W: modified Durbin-Watson test for autocorrelatdors; B-W: Baltagi Wu LBI




Table [6]: The impact of Structural Actions on Rawal Public Investment. Time-Evolution

[1] [2] (3] [4] [5] [6] [7] (8]
1993-1999 | 2000-2007
F-E F-E GMM-AB GMM-AB F-E F-E GMM-AB GMM-AB
Publnv (t-1) 0.4551*** 0.3934*** 0.1643 0.083%18
0.108 0.096 0.115 0.107

eusf 0.5886*** 0.5884*** 0.7426*** 0.4373** 0.0851 0.1854 0.0316 0.0562522

0.165 0.161 0.237 0.222 0.220 0.215 0.236 0.244
PubCons 0.0929* 0.1021** 0.0907 0.1182* 0.0232 883 0.1027** 0.0947564

0.047 0.044 0.068 0.069 0.035 0.034 0.047 0.037
Privinv 0.0669** 0.0705*** 0.0467 0.0628* 0.0623**  0.0619** 0.1199*** 0.1281358

0.028 0.025 0.037 0.032 0.024 0.024 0.041 0.037
CGlnvest -0.0148 0.1040 -0.1555* -0.00038

0.130 0.180 0.081 0.123
GDPgr -0.0072 -0.0349*** -0.0051 0.0166

0.008 0.013 0.040 0.048
POPgr 0.0167 -0.4982 -0.1063 -0.1841

0.252 0.463 0.120 0.176
F test group 3.52 (.000) 3.73 (.000) 9.79 (.000) 14.21 (.000)
R2 within 0.3059 0.2973 0.142 0.0997

Autocorr. Test D-W =.9509 D-W =.8448 AB(1)-2.26 (.02) AB(1)-2.04 (.04) D-W=1.227 D-W=1.175 AB(1)-2.20(.02) AB(1)-2.38 (.01)
' B-W=1.350 B-W=1.264 AB(2)-.065(.94) AB(2)-.491(.62) B-W=1553 B-W=1491 AB(2).566 (.57) AB(2) .851 (.39)

Sargan test 27.128 31.83 61.767 64.890
stat 0.98 0.74 -0.48 0.16
Obs (groups) 102 (17) 102 (17) 85 (17) 85 (17) 119 (17) 119 (17) 102 (17) 102 (17)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
Ab(order) denotes Arellano and Bond (1991) testfaocorrelation in the error term
D-W: modified Durbin-Watson test for autocorrelatdors; B-W: Baltagi Wu LBI




Table [7]: The impact of Structural Actions on Habl5 oldest Member States

[1]

(2]

(3] (4]

[5]

[6]

F-E F-E F-E GMM-AB GMM-AB GMM-AB
Publnv (t-1) 0.6570*** 0.6282*** 0.6008***
0.059 0.062 0.064
EUSF 0.0166 0.0464 0.0665 0.0713 0.1197 0.1465
0.121 0.120 0.118 0.129 0.128 0.126
Pubcon -0.0051 0.00031
0.016 0.019
surplus -0.0324** -0.0314** -0.0376**  -0.0425***
0.015 0.014 0.016 0.016
Privinv -0.0751*** -0.0511* -0.0491* -0.0762*** -@502* -0.0361
0.027 0.027 0.027 0.028 0.030 0.030
gdpgr -0.0041 -0.0044 -0.0066 -0.0073
0.005 0.005 0.007 0.006
popgr 0.3112* 0.3104* 0.3007* -0.0827 -0.1363 -@18
0.180 0.175 0.174 0.234 0.234 0.232
F test group 2.09 (0.0689)  3.02 (0.0122) 3.56 (0.0079)
R2 within 0.0531 0.0750 0.0702
Autocorr. Test .63365568 .7401 7274 -2.011 (.04) -2.113 (.03) 0392.(.04) |
' .85706886 .9428 .9447 0.889 (.37) 1.366 (.17) 1(38)
Sargan test 167.54 163.05 161.94
stat 0.495 0.593 0.617
Obs (groups) 206 (15) 206 (15) 208 (15) 191 (15) 191 (15) 18 (1

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
Ab(order) denotes Arellano and Bond (1991) testfaocorrelation in the error term
D-W: modified Durbin-Watson test for autocorrelatdors; B-W: Baltagi Wu LBI




Table[8]: The impact of Structural Actions on RegbPublic Investment. Interaction Term

[1]

(2]

(3]

(4]

[5]

[6]

[7]

(8]

F-E F-E F-E F-E GMM-AB GMM-AB GMM-AB GMM-AB
Publinv (t-1) 0.5881*** 0.5807*** 0.5366*** 0.5a0***
0.05 0.05 0.05 0.05
eusf 0.6482***  0.6895***  0.6477***  0.6757*** 0.7866+* 0.7898*** 0.5452** 0.5262**
0.19 0.18 0.19 0.18 0.22 0.20 0.22 0.21
dec 0.0189** 0.0173***  0.0164***  0.0154*** 0.0222** 0.0208*** 0.0169*** 0.0167***
0.004 0.00 0.00 0.00 0.00 0.00 0.00 0.00
dec*eusf -0.5612* -0.6267* -0.5269 -0.5732* -0.7154 -0.7325** -0.5390 -0.4977
0.338 0.33 0.33 0.33 0.37 0.34 0.36 0.35
Privinv 0.0462***  0.0475***  0.0444***  0.0456*** 0.0192*** 0.0508*** 0.0594***
0.02 0.02 0.01 0.02 0.02 0.02 0.02
PubCons -0.0198 -0.0134 -0.0169 0.00073 0.0608**
0.03 0.03 0.03 0.03 0.02
CGlnvest -0.0177 -0.0203 0.0432 0.0427
0.05 0.05 0.06 0.06
GDPgr -0.0129* -0.0119* -0.0263*** -0.024 7***
0.01 0.01 0.01 0.01
POPgr -0.1606* -0.1629** -0.1253 -0.1273
0.08 0.08 0.09 0.09
F test group 5.93(.000) 5.76 (.000)  7.80(.000)  7.54 (.000)
R2 within 0.3014 0.297 0.2743 0.2699
AR Test D-W=.654 D-W=.618 D-W=.652 D-W=.612 AB(1)-3.13(.00) AB(1)-3.10 (.00) AB(1)-3.05(.00) AB(1)-3.02 (.00)
B-W=.896 B-W=.860 B-W=.902 B-W=.866 AB(2).858(.39) AB(2).891(37) AB(2).526(.59) AB(2).519 (.60)
Sargan test 173.888 174.296 168.892 169.070
stat 0.63 0.65 0.71 0.67
Obs (groups) 238 (17) 238 (17) 238 (17) 238 (17) 221 (17) 221 (17) 221 (17) 221 (17)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
Ab(order) denotes Arellano and Bond (1991) testiaocorrelation in the error term
D-W: modified Durbin-Watson test for autocorrelatdors; B-W: Baltagi Wu LBI




Table[9]: The impact of Structural Actions on RegbPublic Investment. Centered Interaction Term

(1] [2] (3] (4] (5] [6] [7] (8]
F-E F-E F-E F-E GMM-AB GMM-AB GMM-AB GMM-AB
Publinv (t-1) 0.5796*** 0.5775*** 0.5401*** 0.534***
0.05 0.05 0.05 0.05
eusf 0.6482***  0.6894***  0.6477***  0.6757** 0.7500* 0.7746*** 0.5433** 0.5446**
0.19 0.18 0.19 0.18 0.22 0.20 0.22 0.22
dec 0.0189***  0.0173***  0.0164***  0.0154*** 0.0218** 0.0208*** 0.0169*** 0.0172***
0.004 0.003 0.004 0.003 0.004 0.004 0.004 0.004
dec*eusf -0.5612* -0.6266* -0.5269 -0.5731* -0.6856 -0.7210** -0.5279 -0.5359
0.34 0.33 0.33 0.33 0.37 0.34 0.36 0.35
Privinv 0.0462***  0.0475***  0.0444***  0.0456*** 0.0484*** 0.0497*** 0.0556*** 0.0559***
0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02
PubCons -0.0198 -0.0134 -0.0143 0.0018
0.03 0.03 0.03 0.03
CGlnvest -0.0177 -0.0203 0.0426 0.0424
0.05 0.05 0.06 0.06
GDPgr -0.0129* -0.0119* -0.0246** -0.0239**
0.01 0.01 0.01 0.01
POPgr -0.1605* -0.1629** -0.1249 -0.1279
0.08 0.08 0.09 0.09
F test group 4.86 (.000)  4.63(.000)  6.06 (.000)  5.76 (.000)
R2 within 0.30 0.297 0.2743 0.2699
AB(1) -3.11
D-W=.654 D-W=.618 D-W=.652 D-W=.612 (0.00) AB(1) -3.10 (.00) AB(1)-3.10 (.00) AB(1) -3.04 (.00)
AR Test B-W=.896 B-W=.860 B-W=.902 B-W=.866 AB(2).846(.39) AB(2).891(37) AB(2).876(38) AB(2).541 (.58)
Sargan test 173.921 174.45 171.060 170.784
stat 0.63 0.64 0.67 0.64
Obs (groups) 238 (17) 238 (17) 238 (17) 238 (17) 221 (17) 221 (17) 221 (17) 221 (17)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
Ab(order) denotes Arellano and Bond (1991) testfaiocorrelation in the error term
D-W: modified Durbin-Watson test for autocorrelatdors; B-W: Baltagi Wu LBI




Table [10]: Regional Public Investment and EU Suited Funds. Simultaneous Equations. “Endogeousit éerm

(1] (2] (3] (4] (5] [6] [7] (8]
Pubinv eusf
EC 2SLS FE 2SLS EC 2SLS FE 2SLS EC 2SLS FE 2SLS EC 2SLS FE 2SLS

eusf 1.4957*** 1.3570 1.4913*** 0.0176

0.481 0.987 0.335 0.815
Publnv 0.2040*** 0.1104*** 0.1737*** 0.1042***

0.027 0.032 0.028 0.032

dec 0.0099** 0.0094** 0.0168***  0.0157*** -0.004 3*** -000074 -0.0032*** -0.00184**

0.004 0.004 0.002 0.002 0.001 0.001 0.001 0.001
PubCons 0.0481** 0.0494** 0.0035 -0.0105

0.020 0.022 0.008 0.008
Privinv 0.0353** 0.0341* 0.0276* 0.0130

0.016 0.019 0.015 0.017
GDPgr -0.0237* -0.0225*

0.013 0.014
POPgr -0.2170***  -0.2050** -0.2530***  -0.1906**

0.075 0.081 0.072 0.078
CGlInvest -0.0053 -0.0479* -0.0194 -0.0486*

0.023 0.025 0.024 0.025

RMSE 0.1712 0.1774 0.2208 0.2287 0.1981 0.2052 0.2277 0.2359
Obs (groups) 255 (17) 255 (17) 255 (17) 255 (17) 255 (17) 255 (17) 255 (17) 255 (17)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
RMSE: Root Mean Square Errors




Table [11]: Regional Public Investment and EU Suieed Funds. Simultaneous Equations. “EndogeoudiVidual effects

(1] (2] (3] (4] (5] [6] [7] (8]
Pubinv eusf
HT 2SLS FE- HT 2SLS FE- HT 2SLS FE- HT 2SLS FE-

eusf 0.5933***  0.5648*** 0.5433*** (0.5313***

0.137 0.136 0.137 0.137
Publnv 0.1055*** 0.1053*** 0.1002*** 0.1002***

0.030 0.029 0.029 0.029

dec 0.00993*** (0.0099***  0.0162***  0.0160*** -0.000691 -0.00068 00178** -0.0017**

0.004 0.004 0.002 0.002 0.001 0.001 0.001 0.001
PubCons 0.04267**  0.0425** -0.0104 -0.0102

0.019 0.019 0.008 0.008
Privinv 0.02823* 0.0258* 0.0178** 0.0176

0.015 0.015 0.015 0.015
GDPgr -0.01847  -0.0181

0.012 0.012
POPgr -0.1957***  -0.1847** -0.2108* -0.2058***

0.073 0.072 0.072 0.072
CGlnvest -0.0476** -0.0483* -0.0489* -0.0489**

0.024 0.025 0.025 0.025

RMSE 0.1729 0.1769 0.2230 0.2282 0.2000 0.2047 0.2300 2353.
Obs (groups) 255 (17) 255 (17) 255 (17) 255 (17) 255 (17) 255 (1 255 (17) 255 (17)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively

RMSE: Root Mean Square Errors




Table [12]: Public Investment and EUSF. SimultarseBguations. “Endogeous” error term. Regions bglle¥ autonomy

[1] (2] 3] [4] [5] [6] [7] 8]
Regions 151 Regions 143
Dependent var. Publnv eusf Publnv eusf
EC 2SLS FE 2SLS EC 2SLS FE 2SLS EC 2SLS FE 2SLS EC 2SLS FE 2SLS
eusf 1.7222**  3.1396** 0.8766 -2.399*
0.196 1.263 0.616 1.241
Publnv 0.2801***  0.2008*** 0.0659* -0.0213
0.038 0.046 0.036 0.041
dec 0.0164***  0.0174** -0.0052*** -0.0037*** 0.0102** 0.0074 -0.0027** -0.0014
0.003 0.006 0.001 0.001 0.005 0.005 0.001 0.001
Privinv 0.0541* 0.0791** 0.0102 -0.0021
0.022 0.034 0.023 0.026
POPgr -0.2521***  -0.3949* -0.2485** -0.3638***
0.080 0.206 0.115 0.134
CGlnvest -0.0114 -0.0317 0.0331 -0.0438
0.030 0.031 0.048 0.049
RMSE 0.2008 0.2081 0.2012 0.2084 0.2506 0.2598 0.2639 2736.
Obs (groups) 150 (10) 150 (10) 150 (10) 150 (10) 105 (7) 105 (7) 105 (7) 105 (7)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively

RMSE: Root Mean Square Errors




Table [13]: Public Investment and EUSF. SimultarseBguations. “Endogeous” individual effects. Regiby level of autonomy

[1] (2] 3] [4] [5] 6] [7] 8]
Regions 151 Regions 143
HT 2SLS FE- HT 2SLS FE- HT 2SLS FE- HT 2SLS FE-
Dependent var. Publnv eusf Publnv eusf
HT FE HT FE HT FE HT FE
eusf 0.7318***  0.7328*** -0.4670* -0.4514
0.149 0.147 0.272 0.275
Publinv 0.1820***  0.1820*** -0.0381 -0.0381
0.044 0.043 0.037 0.037
dec 0.0127** 0.0127** -0.0034*** -0.0034*** 0.0083** 0.0071 -0.0014 -0.0014
0.003 0.003 0.001 0.001 0.004 0.004 0.001 0.001
Privinv 0.0628***  0.0630*** 0.0036 0.0072
0.020 0.019 0.019 0.021
POPgr -0.1473 -0.1479 -0.2854*** -0.2675***
0.096 0.094 0.090 0.098
CGlInvest -0.0345 -0.0345 -0.0412 -0.0412
0.031 0.031 0.048 0.049
RMSE 0.2043 0.21021811 0.2047 0.2077 0.2571 0.2585 ©.270 0.2721
Obs (groups) 150 (10) 150 (10) 150 (10) 150 (10) 105 (7) 105 (7) 105 (7) 105 (7)

* xx xx% denote significance levels at the 10%, 5&6d 1% respectively
RMSE: Root Mean Square Errors




