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What is the return on investing European Regional
Development and Cohesion Funds?
Difference-in-differences Estimator Approach®
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Abstract

One of the ultimate goals of investing EU struatdunds is to strengthen
economic and social cohesion. Aiming to formulatd/ar adjust funds alloca-
tion policy, it is crucial to find out whether piieus investments had a positive
return, i.e. the goal to diminish disparities haseb achieved. This paper aims
to supplement the empirical evidence of previougrimtions in a few ways:
() the analysis is based on NUTS 3 level data diffdrent expenditure catego-
ries of various EU structural funds; (ii) the impgagvaluation strategy relies on
difference-in-differences estimator; and (iii) thiect is estimated on the dynam-
ics of regional GDP disparities rather than on regal GDP growth. The re-
search results revealed that all investments coetbidid not contribute to the
reduction of regional disparities. The analysisseparate fund shows ambigu-
ous results. The analysis of single expendituregmaty suggests that investment
in productive environment and basic infrastructinaed positive return and in-
vesting in human resources did not have signifiedect.
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Introduction

One of the main challenges for the European U(id) as a group of coun-
tries is economic and social disparities amongomegi The European Commis-
sion (EC), paying special attention to the solutiéthis problem, set the reduc-
tion of existing economic and social imbalancesveen regions as one of the
ultimate EU’s Regional Policy strategic goals. E&@swand still is) reaching this
goal by investing into the regions through Strugkufunds (SF), especially
through European Regional Development Fund (ERD¥#) @ohesion Fund
(CF). Many studies are trying to answer whethesg¢havestments had the
expected return, i.e. whether the ERDF and CF sugp@ngthen the cohesion
of EU regions and corrected initial imbalance amtiregn.

Previous studies (Mohl and Hagen, 2010; Beckat.eP010; Pellegrini et al.,
2013; Rodriguez-Pose and Novak, 2013; Coppola astefanis, 2015; Pellegrini,
2016; Becker et al., 2018, etc.) examining effdc2@0 — 2006 programming
period have revealed that Cohesion Policy (CPjfestve and SF transfers had
a positive impact on EU regions’ economic perforoeartdowever, previous studies
have several constraints. The first is that autigerserally investigate returns on
SF support examining its impact on the dynamicematroeconomic indicators
such as growth or employment. The results of stutliat analyse outcome vari-
ables linked to growth or employment do not rextkalimpact on regional con-
vergence i.e. on more balanced territorial develampimdespite the fact that re-
gional cohesion is the main objective of the EU @mjch is implemented
through the ERDF and CF. We found only few studi@stan and Yigit, 2007;
Kyriacou and Roca-Sagales, 2012:t&, 2018) examining the impact of ERDF
and CF support over 2000 — 2006 on the dynamicegbnal disparities. How-
ever, these studies are limited on scope becaegeatie covering only NUTS 2
level regions in separate countries or test corerarg just between countries.

In general, the effect of SF support over 200®M662is mainly evaluated at
NUTS 1 and 2 level (except Fratesi and Perucca 208 Gagliardi and Percoco,
2017), while recent studies (Bourdin, 2015; Hege2y16; Butkus et al., 2018)
show that the main problems of convergence ovelastelecade occur at NUTS 3
level. The possible reason of growing disparitietMeen regions at NUTS 3
level is that EU Regional Policy is mainly focusedNUTS 2 and does not deal
sufficiently with the problems within NUTS 2 reg®mvhat might cause an ex-
plosion of imbalances due to agglomeration effebtgrefore, it remains unclear
whether SF support achieves EU Regional Policy ¢gmaliminish disparities,
especially at NUTS 3 level.

Studies by Mohl and Hagen (2010), Fratesi anddear(2014) and Pontarollo
(2017), etc. have identified that effect of SF sf@ns hinges on expenditure
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category and that some SF expenditures have ndicén or even negative
effect. For example, authors (Hagen and Mohl, 2088hl and Hagen, 2010;
Becker et al., 2010; 2013; Pellegrini et al., 2008iti, 2016; Di Cataldo, 2017;
Gagliardi and Percoco, 2017) analysing Objectiv,1land 3 payments find
a positive impact on economic growth as these patgrare directed to support
social and economic development of lagging regi@s.the other hand, the
research by Coppola and Destefanis (2015) findativegimpact of the European
Agricultural Guidance and Guarantee Fund (EAGGH) te European Social
Fund (ESF) on capital growth and ESF expendituresemployment growth.
Research by Pontarollo (2017) that comprises flod®bjectives 1 and 2, CF,
Urban and Interreg IlIA revealed the positive atdrgyly significant effect on
investments in human capital and a negative butkhyesignificant effect on
investment in infrastructure. Hence, SF suppomeafbn growth as well as on
convergence may depend on the expenditure categorintervention area.

In the light of revealed limitations of previoutidies, our research aims to
examine the impact of ERDF and CF transfers (cemsid separate Objectives
and expenditure categories) over 2000 — 2006 pragiag period on disparities
among NUTS 3 regions.

Our impact evaluation strategy relies on diffeeitedifferences estimator,
two ERDF and CF treatment identification strategiad alternative post-policy
periods. Data for the research on NUTS 3 disagg¢icgéevel covers all EU-25
regions.

The rest of the paper is structured as follows:Rhst Section covers a brief
retrospective review of empirical investigationa@erning the effects of the EU SF
support over 2000 — 2006 programming period. Se@imtroduces aims and ob-
jectives of EU structural funds — ERDF, CF as wsliother two — INTERREG 1l
and URBAN Il over 2000 — 2006 programming perioddistinguish programs
and expenditure categories primary allocated tonitsm disparities among regions.
Section 3 describes the research methodology, a&#tindidentification strategy
and data. Section 4 presents the estimation re3iiéslast section concludes the
paper summarizing findings and limitations of theaarch.

1. Literature Review

Considering the importance of the CP, great atmenn previous scientific
studies and EC reports is paid to the evaluatiahearalysis of SF and CF returns.
However, previous investigations do not fully diseg whether CP is effective.
Table 1 summarises findings of previous researahdbvered programming pe-
riod of 2000 — 2006. These studies most often exartiie impact of SF support
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on economic growthmeasured as a change in per capita gross dorpestiact
(GDP), productivity and/or employment in EU MemlS&tates (MS) at NUTS 1
and/or 2 regional level (Hagen and Mohl, 2008; Mahil Hagen, 2010; Becker
et al., 2010; Varga and Veld, 2010; Becker et 2013; Bouayad-Agha et al.,
2013; Pellegrini et al., 2013; Rodriguez-Pose amyak, 2013; Pinho et al.,
2015a; 2015b; Rodriguez-Pose and Garcilazo, 2008j,[2016; Maynou et al.,
2016; Pellegrini and Cerqua, 2016; Pellegrini, 2@i6Cataldo, 2017; Pontarollo,
2017; Becker et al., 2018;dRak, 2018).

Analysis of the abovementioned studies (see Taplevealed that SF and
CF impact on regional economic growth is heterogaseand this heterogeneity
depends on various factors. First of all, it miglepend on support receiving
region absorptive capacity and development le\@r example, Becker et al.
(2013) examining impact of Objective 1 payment aoromic growth in 251
EU-25 regions revealed that positive effect ocaliineonly about 30% of these
regions characterised by a high absorption capa€ite treatment effect for
regions with a very low level of absorption capas insignificant. Rodriguez-
Pose and Novak (2013) evaluated impact of Objestive?, 5b and 6 conjunct
payments on economic growth in a sample of 133 NUT&hd 2 regions and
found that SF payments, in general, have a sigmifipositive effect on growth,
but greater effect manifests in more developed tmsand in wealthier re-
gions. It is in line with Becker et al. (2013) aRthho et al. (2015a) findings
which state that more developed countries are &jlgicharacterized by a high
level of absorptive capacity. Pinho et al. (201fsa)nd that SF positively con-
tributes to growth in 92 NUTS 1 and 2 regions of-E2) but effect is higher in
richer, highly-educated and more innovative regiddsntradictory results pro-
vided in the parallel study (Pinho et al., 2015t® worthy of attention. Using
a bigger sample of NUTS 1 and 2 regions (137 regmiEU MS, except Bul-
garia and Romania) over the same 1995 — 2009 peaigitiors found that SF
had a positive and significant impact on real paita income only in regions
with low levels of human capital and innovation.eT$imilar results are indicat-
ed in the study by Gagliardi and Percoco (2017)ndJslata on 1233 NUTS 3
EU-10 and EU-15 regions, they revealed that SF redipgre had a positive
effect on economic growth in lagging regions in ethlevel of human capital
and innovation is usually relatively low. Study ctuded that this effect is main-
ly noticeable due to the successful performanceima regions located near the
main urban agglomerations. It suggests that trargs by Pinho et al. (2015b)
and Gagliardi and Percoco (2017) are contrary ¢otithditional theoretical ap-
proach, according to which a higher level of huncapital is associated with
higher effectiveness of public spending.
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Another factor that can influence SF effectsgmvernment quality (also
called as institutional quality)Rodriguez-Pose and Garcilazo (2015) evaluated
SF and CF effects on economic growth in 169 NUT&d 2 regions and found
that SF and CF investment contributes to improyeg capita GDP growth in
EU regions, but the strength of the effect is iaflaed by government quality.
Another interesting finding of the study is thatvgonment quality is a vital fac-
tor for the effectiveness of SF and CF investmemémithese investments have
reached a certain level, suggesting that direatfosupport-growth relationship
is conditioned on government quality. Dotti (20&&pmined SF payment effects
on NUTS 2 regions in France, Italy and Spain andNoiTS 1 regions in Ger-
many and the UK and concluded that SF support eath to regional economic
growth, but it depends on the effective distribntaf SF, that is linked to politi-
cal behaviour which is related to government qualitssessing the relationship
between SF distribution, expressed by SF intemsitgrential index and produc-
tivity growth in regions of individual countries,0Ri (2016) found a strong posi-
tive correlation in Germany, average in Spain,rgirand negative correlation in
the UK. Statistically significant correlation iraly was not found. Results of the
study generalize negative strong correlation betv&e distribution and regional
per capita GDP, i.e. the increase of the SF paynmensity leads to the de-
crease in economic outcomes. Relationship betwEean8 CF returns and insti-
tutions quality is also identified by Kyriacou aRdca-Sagales (2012) who state
that institutional quality is a key factor fostegior hindering the return on the
EU’s regional financial support.

Some authors linked return of SF support totthesfer intensityNon-linear
relationships between the SF treatments intensilyegonomic growth is identi-
fied by Becker et al. (2010), Pellegrini and Cer@2@16) as well as Pellegrini
(2016). Becker et al. (2010) conclude that an ogititmansfer intensity is 0.4
percent of target regions GDP and a maximum ddsiiatensity — 1.3 percent.
Estimated return on SF and CF support might dependhether the impact of
one or several types in conjunct of paymentsOijectivesis assessed, since
different Objectives payments can lead to differeffiécts on regional growth.
Hagen and Mohl (2008) investigating impact of Objer 1, 2 and 3 payments
on EU-12 regional (NUTS 2) growth using panel datar 1995 — 2005 period
revealed that SF has positive but statistically sighificant effect. Mohl and
Hagen (2010) also found that 2000 — 2006 Objectlyésand 3 payments in con-
junction had no statistically significant effect tre growth rate in 126 NUTS 1
and 2 regions. But their study revealed that Ohbjecl payments positively
contributed to economic growth in EU regions. Sigant and positive effect of
Objective 1 payments on NUTS 1 and 2 regional gnowtalso identified by
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Becker et al. (2010), Becker et al. (2013), Bouakgda et al. (2013), Pellegrini
et al. (2013), Dotti (2016), Di Cataldo (2017), Becet al. (2018) and &ak
(2018). However, estimated positive effect is agoanied by some reservations
and conditions: regional development level whichniked to absorptive capaci-
ty (Becker et al., 2013); outcomes variables (Be@keal., 2010; Becker et al.,
2018); research model used (Pellegrini et al., p04f8ctive distribution of SF,
that is linked to political behaviour (Dotti, 201®)i Cataldo (2017) highlighted
that even if CP contributes to regions’ economiovwgh “these outcomes may
not be persistent, and may quickly disappear #fierend of the period of high-
-intensity support”.

It should be noted that Coppola and Destefani$gp@etermined that return
on SF transfers depends not only on Objectivesalsaton the type of the fund.
They identified that the strongest impact has tB& Epositive on productivity
growth and negative on capital accumulations andl@gment). EAGGF trans-
fers negatively affect all analysed variables. Bailo (2017) examining the
case of the 202 EU-12 regions revealed that SFastupffect dependsn inter-
vention area.Study shows positive impact of infrastructure expires on
growth of gross value added (GVA) per worker arvdeakly negative impact on
per capita GDP growth. Moreover, expenditure on dnurwapital has a positive
impact on per capita GDP growth but has no sigaificeffect on GVA per
worker growth.

Analysis of research which focuses on CP effegt©Objectives, types of
fund or intervention area revealed that estimagtarn on SF support depends as
well on theoutcome variableonsidered by the study. Coppola and Destefanis
(2015) evaluated impact of 1989 — 2006 SF paymentproductivity growth,
capital accumulation and employment in 20 Italigimanistrative regions and
found that SF had weak, but significant impact otalt factor productivity
changes, but did not have an impact on capitalraatation and employment.
Becker et al. (2010) analysing SF effects on peiteaaGDP and employment
growth in EU-25 NUTS 2 and 3 regions over 1989 6&8lso conclude that SF
has no statistically significant effect on employrngrowth. Becker et al. (2018)
using longer period (1989 — 2013) data on NUTSgRores found contradictory
results. Their study revealed that SF have posgligrificant effect not only on
per capita GDP growth, but also on employment gnow8t transfers effect on
investments and on public investments were idetifis insignificant.

The studies investigating SF and CF effects at 8 3Tlevel, however, are
rear. We found just two studies of this kind whietolve 2000 — 2006 program-
ing period. Fratesi and Perucca (2014) examinedhtpact of the SF support on
economic growth at NUTS 3 level covering only Caehtaind Eastern European
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(CEE) countries which joined the EU in 2004. Thegrevfocussing on ERDF
and CF and evaluated the effect of expenditures20@4 — 2006 on GDP growth
rate during 2006 — 2010. Authors also tested tearaption that effectiveness of
SF support may depend on regional territorial ehpivhich includes regional
market potential, infrastructure, tourist accomnimatafacilities, stock of private
capital, urban/rural typology, etc. Research resvealed that “regional policy
is not so much effective per se but its impact ddpeon the type and amount
of territorial capital possessed by the region”. ssipport appeared to be more
effective in regions which accumulated more teridocapital. Another study
covering 2000 — 2006 period at NUTS 3 level, mamtabove, was carried out
by Gagliardi and Percoco (2017) who found posigfect of SF expenditures
on economic growth just in lagging regions.

Analysed studies reach common conclusion that @iipely contributes to
regional economic growth, but it is necessary @ifyl that effect hinges on SF
intervention area, fund and other conditioning dest Furthermore, although
many previous studies have shown the positive itnpla8F and CF transfers on
regional economic growth, this does not necessandan that the objectives
of EU CP have been fully achieved. Even regions thaeived support have
developed, this does not necessarily lead to angeah social and economic
disparities between regions. We found only few issidKutan and Yigit, 2007;
Kyriacou and Roca-Sagales, 2012:it&k, 2018) examining the impact of SF and
CF support over 2000 — 2006 on regional disparittesvever, these studies are
limited in scope, and their results cannot be é@aits general. A study byeRik
(2018) covers 17 NUTS 2 regions of Spain. A stug\Kiatan and Yigit (2007)
covers 5 EU countries and study by Kyriacou andaReagalés (2012) — 14 EU
countries and both investigate SF support effectarnvergence between coun-
tries. All three studies found positive SF effeatamnvergence, but in the case of
Spain regions’ impact is insignificant. It is als@rth mentioning that Maynou
et al. (2016) analysed SF and CF impact on EU-17T8I@ regional growth and
separately evaluated convergence between counthey.identified conditional
convergence and in parallel positive effect of SF@gional economic growth.
Taking into account these results, authors condhdeSF have positively con-
tributed to per capita GDP growth in receiving ogg thus allowing countries to
reach convergence. Nevertheless, this can onlybsidered as a presumption,
as convergence may have been caused by othersfactor

Literature review revealed that there are no studhat would examine the
return on SF payments in the light of regional drétfes at NUTS 3 level. Thus,
it remains unclear whether ERDF and CF supportritaried to achieving EU
Regional Policy goal of convergence, especiallNBfTS 3 level. In general,
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analysis of the previous studies allows to stad¢ ithorder to correct CP aiming
more effective SF allocation, it is necessary @rifyf SF effects not only on
economic growth but also on regional convergenkiagainto account treatment
intensity, CP Objectives and expenditure categateNUTS 3 disaggregation
level.

2. Aims and Objectives of ERDF and CF

The central priority of CP is to remove the basief growth in the EU lag-
ging regions. To achieve this goal, the laggingareg need to get additional EU
support for creation of growth conditions, to sg#ntheir industrial base, to
close the infrastructure gap in transport, enehlgynan capital, education and
research (Samecki, 2009).

EC during the period of 2000 — 2006 was reachiigydoal by investing into
the regions through two SF: ERDF and ESF, and disase¢hrough CF. Every
EU region had a possibility to get support from BER&nd ESF. However, CF
support was granted only for less developed regions

The legal obligation in the EC (1957) to reducerneenic disparities motivated
the creation of the Cohesion Policy (European &awint, 2017) when ERDF
was launched. Even though the ESF and the EAGGisied since 1958, the
creation of the ERDF marks the birth of the Cohedirolicy (Allen, 2005;
Medve-Balinti, 2018). Beside these financial instamts, which are usually
referred to as SF, another important building blotkhe policy is the CF. This
fund was established in 1994, the aim of this fwad to provide funding for
large environmental and transport infrastructuigqats in those member states
where per capita GNI was below 90% of the EU ave(dMedve-Balinti, 2018).

EU funds are allocated to a variety of policiesl amerventions: from the
support for private firms to the building of traospinfrastructure etc. (Fratesi
and Perucca, 2014). ERDF and CF have specific &iatghey are closely related
to each other. The aims are very general for alpacific EU Member States
and regions, but the detailed aims of each priaitg target indicators are de-
tailed and specified in EU MS or regional fundimggrammes, according to the
economic and social situation in each country grome

Analysing how EU SF priorities have changed oireet we can state that in
the first financing periods 1994 — 1999 and 20(D66 the priorities of funding
were oriented to promote the development and stralcadjustment of lagging
regions (NUTS 2 level), to support the social andnemic conversion of re-
gions with structural difficulties (NUTS 3 levellp support the modernisation
and adaptation of systems and policies of employneslucation and training.
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Table 1
The Estimated Effect of SF and CF Investments ovet000 — 2006 Programming Period: Summary of Retrospéve Studies
Researchers Period Fund Sample size and level Objective Research method* Outcome variable Main sults
of regions
Kutan and Yigit, | 1980 —2004| SF, CF 5 EU-15 countries, | not specified | Structural brake test Economic growth | SF and CF transfers have significant positive irpac
2007 Country-level and convergence on convergence in short-run and on overall growth d
to capital accumulation
Hagen and Mohl,| 2005 — 2006| SF NUTS 2 regions 1,2,3 Generalized propensity | Economic growth SF had positive but statisticatiysignificant effect
2008 in EU15 score on growth
Mohl and Hagen,| 2000 — 2006| CF 126 NUTSland (1,2,3 FE, RE, GMM estimator Economic growth Qhpayments promoted regional economic growth|
2010 NUTS 2 regions but total amount of Obj. 1, 2 and 3 payments had no
statistically significant impact on growth rate.
Becker et al., 1989 — 1993SF 193 — 285 NUTS 2 and. DID-RDD Economic and Obj. 1 transfers had positive and significant ¢ffec
2010 1994 — 1999 1015 -1213 NUTS 3 employment growth | on per capita GDP growth but there are no effect
2000 — 2006 regions of EU-25 on employment growth.
Varga and Veld, | 2000 — 2006 SF, CF NUTS 2, except NUTSand 2 DSGE model with semi- | Economic growth CP positively contribute economawgh in less
2010 1 of Belgium, in Germany | endogenous growth developed regions. This effect become stronger
Germany, and ltaly in the medium and long run.
Netherlands, UK
Kyriacou, 1995 -2006| SF, CF 14 EU countries, | not specified | FGLS, SUR Convergence Positive impamt convergence and depends
Roca-Sagalés, Country-level on the level of transfer intensity/
2012
Becker et al., 1989 — 1993SF 186-251 NUTS 2 1 A fuzzy RDD + HLATE Economic growth Positive ingban economic growth only on about 304
2013 1994 — 1999 regions of EU-25 of the regions. The treatment effect is insignifica
2000 — 2006 for regions with a low level of absorptive capacity
Bouayad-Agha |1980 —2005| SF 143 NUTS 1/NUTS 2 GMM estimator Economic growth Positive impact emonomic growth, especially
etal, 2013 regions of EU-14 Objective 1 programmes.
Pellegrini etal., |1994 — 1999 SF, CF NUTS 2 regions of |1 RDD Economic growth CP had a positive impactemmemic growth,
2013 2000 - 2006 EU-15 but estimated effect varies depending on modellyreat
effect varies from 0.6% to 0.9%.
Rodriguez-Pose| 1994 — 1999( SF 133 NUTS 1/ 1,2,5b and | Heteroscedasticity-robust | Economic growth SF payments in general have segmif positive
and Novak, 20132000 — 2006 NUTS 2 regions of |6 in FE impact on regional growth. Greater effect
EU MS conjunction manifests in more developed countries and
in wealthier regions.
Tomova et al.,, |1980—-2010| SF,IF EU-27, not specified | Two stage OLS, FE Socio-economic | SF and IF together had positive impact on
2013 Country level development socio-economic development, but effect depends
is conditioned on macroeconomic environment.




=

Q

65€

egawo|bBe ueqin urew ay} 0} Jeau payedo| suoifial
In1 y@ souewlopad |nyssedoNs ay) 0} anp 3jgeadnou
Aurew s110a9 sy ‘JonamoH "suoibai Buibbe| ul

0T-N3 pue GT-N3
jo suoiBal € SINN

/T0Z ‘000019d

imolf o1WoU00d UO 1088 andigeY sainipuadxe 4S ol ojwouoog aay Azzny v gEeT PUe Z SINN LS2 4S |900Z — 000z | pue Ipreifes
"Aysusiur Buipuny uo spuadap £T0C — 200¢
294® SIY? INg ‘Yimolb d1Wwouods Jo uonowoid ayl uo juawAojdwaun [apow ST-N3 002 — 0002 1102
pue JuswAojdwaun Jo uondNPal Uo 10edwi SANISOJRUE YImoih dlwouod] aay pue sisAfeue 0D 19 suoibal Z S1NN 802 4S666T — 66T ‘oprered 1
*J2N3 Yy Burredwod 1ama sl
suoibal GTN3 10} 10813 BY} ‘J19A0BI0 "SI9jsuel] Jo
ANsuajul a3yl uo spuadap 1099 ay} ‘JaAaMoH ©T0Z — 2002 9102
‘ymo.b reuoibial uo 108y anmsod aney Jayiabol JZ-N3 9002 — 0002 ‘(wodai D3)
uaxes 40 pue (4s3 snid Jaeepassaldxa) 4S Umoif olwouody aqgy | payoads joynsuoifial 2 SINN €92 | 40 '4S666T — 66T luubajled
€T0C — L00¢C
"siajsuen Jo Aisusiul 8y uo spuadsp 1088 syl [spow gT-n3 4o ’00Z — 0002 | 9T0Z ‘enbiad
‘JOASMGIN0IB JILLIOUO0DS UO 10848 dANISOd ymolb olwouod |  gay pue sisAfeue 0O | payoads jou [suolbal Z S1NN 802 40 '4S666T — ¥66T | pue luLbajad
9ouabIaAU0D ([euonipuod) yoeal 0] Way)
IMiye snuy ‘suoiBal Buinigdal Jo ywolb eyded Jad aouabianuod |9POW JL1BWIOU0d .T-N3J0 9102
ddo ay: 01 panguiuod ApAanisod aney spun4 pue Lyimold olwouodg jeJodwal-oneds | payoadsosyolbal Z SINN v2T 40 '4S |0TOZ—066T | ‘e 10 nouke
Auewlao pue )N jo
“Inoyeg] [eanjod 0} paxul| Si ey '4S Jo uonnguisip T SLNN pue ‘uteds
A@BYa ay) uo spuadap 11 1ng ‘ymolb Auanonpoad | ymolb Ainonpoud pue Afey| ‘aouelH
lre LamoIB oiouods feuoibal 0) pea| ued uoddns 4S pue 21Wou0dg sisAfeue uone|a10) T lo suoibal z SINN 4S 9002 — 0002 9T0Z ‘mod
Aurenb juswuianob G102
E aInipuadxa UoISayo9 JO pjoysaly) e anodge Jeyl suoibal Z-S1NN / ‘0zeji0les) pue
ng ‘ymoib d1Wouods euoifial uo 19BGMINSOd ymoih 1wouodg 34 Aem-om | payoads 10g [S1 NN ueadoing 69T 40 ‘4S 1002 — 966 T $S0d-zanbupoy
(pluewoy pue euebing
‘uolreAouUl pue ended uewny 1da9xa) SN N3
JO S|aA3] MO| yim suolbal ui Ajuo swodu; ended jJo suoifal Z S1NN gsToz
J1ad [eal uo 10edwi Jueayiubis aanisod e pgy 4 | ymoib dlwouod] 34 Aq [9pow ymolis | payadsiou| pue T SINN LET 4D ‘4S 6002 — S66T “le 19 oyuid
'suolbaJ anireAouul 6002 — 2002
Jow pue pareanpa-Alybly ‘Jayon ur saybly st 4S Jo ZT-n3 Jo suoibai g 9002 — 0002 BgT0z
suinial 8yl "ymmolh d1wouods uo joedwi aAgISO | ymoih Jjwouod] 34 Aq [9pow ymolis | paynads Joug NN pue T SINN 26 4S 666T — S66T “le 19 oyuid
'spuny jo adA) uo puadap (4s3
510943 "JuawAojdwa pue uoleNWNIde [ended uo JuswiAojdwa pue ‘443 G102
10edwi ue aAey L,upIp Ing ‘sabueyd AuAnonpold | uonenwnaoe [eyded suoifal aneAsiuIWPe | ‘4D9VT) ‘siuejalsag
hpaprelol uo 1oedwi Juedyiubis Ing Yeam e pey 4S | ‘Uymoib Auaonpoid 34 payioads jou uelel 0z 459002 —686T| pueeoddo)
" Jended [eloilla), uo puadap SSaUBAIIIBYD SaLuN0d 33D 102 ©donIad
ng ‘as Jad aAndays yonw jauksijod [euoibay ymolb ojwouodg S10 | pauads ou |0T Jo suolfal € SINN HD ‘4a¥3 9002 — ¥002 pue |sarelq
‘uoiyesadoo? | uonesadood pue 1sni ¥102
P 1SNJ} JO SJUBWMOPUS [e20] 8Npal SIajsuel] ay g SIUSLIMOPUS [ed07] aad T suolfal Z S1NN 4S 9002 — 000Z [[e 18 01N1addy




657

'sioyine Aq pasodwo) 82.nos

AJesiB [esned [enjoealuno) — sisAfeue D) ‘uosgaabiejaiun ABuiwaas — YNS ‘sasenbs 1sea [elauas
b|qisead — ST@MLqlInba [elauab onseyodols slweuAq — 39SAsapIAlNuRuoISIp uoissalbal aoualayip-ul-eoua@y aayd-alda ‘ubisap Aununuodsip uoissalbay — aay
BWOW JO Poylaw pazielauas) — NIND ‘Sioaajiuawie®isa@ [eao| snosuabolaloH — J1vTH ‘sarenbs i1seepfllQ — S0 ‘19948 wopuey — 3y 1093 paxid — 34« BION

esyiubisul INg aAnsod s aouabiaAuod aouablianuod ureds
uo j0edwi 4S “YmoB ILoU0DS Uo Joeduw SANSORUE YIMoJB JlWou0dT | ININD Souslaylp isiy ayL TjosuolBal Z SINN LT 49T0Z — 6861 8T0Z Yerid
E£10Z — L002
‘Juedyiubisul Sem JuswisaAul dgnd pue JUsWISaAuUl JUBWISAAUI anndalgo 002 — 0002
uo 10849 Inq ‘Yol wswAodwa pue ymolb 4ao |‘ymolb juswAojdwa 9ouabianuod 66T — V66T 8102
ex)ed reuoifal uo 10edwi aanisod pey sisjsuel) 4S ‘oJwou093 aay Azzny v +T suoifal gz SINN 4S$66T — 686T | ‘Te1oadag
‘ywoJb Jasiom Jad

VAD U0 10edwi Juedyiubis pey jou pip INg ‘ymoid
Hao euded Jad uo 10edwi ansod pey [endes uewny

uo alnypuadx3 "ymoib 4ao endes Jad uo 1oedwi uonounfuod
inebau Apjeam e pey ng ‘ymolib Jaxiom Jad YA uo ure vl
10edwi aAnisod pey ainonaselul uo alnjpuadxgy Aunnonpoud Bawayu| pue

"eale uonuansul uo spuadap 1088 voddns 4S | ‘ymolh olwouoog |opouw ouswered-WwegN ‘40 ‘2 ‘T §T-N3 Jo suoibal 2oz 4S 9002 — 00024 T0Z ‘olloreuod




658

All priorities were realised through some specifiinds: (i) Objective 1 —
ERDF, ESF and EAGGF; (ii) Objective 2 — ERDF and~E@ii) Objective 3 —
ESF. In the next two funding periods (2007 — 2048 2014 — 2020) the priori-
ties changed from financing of infrastructure, eomyptent and social issues, to
issues of economic growth, improvement of humarouees quality and to
promotion of research, technological developmert #movation, to enhance
access to and quality of information and commuiocatechnologies, to en-
hance the competitiveness of small- and mediumesiterprises (SMEs) and to
support the shift towards a low-carbon economyllisectors for achieving the
main goal of EU: the strengthening of EU competitiess. Over the current
funding period (2014 — 2020) definition of EU fundihas been changed from
SF to ESI — European Structural and Investmentduhdthe period of 2014 —
2020 the main goals compared to 2007 — 2013 haaegeld from convergence,
regional competitiveness and employment to investmér growth and jobs.
It shows the change of EU funding concept whichrentty is related to the
implementation of Europe 2020 strategy goals.

Our research aims to evaluate whether priorit9afi0 — 2006 funding period
to enhance convergence was achieved, thereforeigtast of SF is oriented to
the main goals over this period.

ERDF during 2000 — 2006 was intended to help elimitlhgemain regional
imbalances in the EU; therefore, it should havetrdmmed reducing the gap
between the regions of various development levets the least-favoured re-
gions and islands, including rural areas. ERDF khbave contributed to social
and economic regeneration of cities and urban beigthoods in crisis under
the EU initiatives as well as to financing crossew®, transnational and interre-
gional cooperation.

Cohesion FundAll the regions of Objective 1 of the EU Membeatgs with
a GDP of less than 90% of the EU average were stgupby a special solidarity
fund called CF. It financed only the transport amyironmental infrastructure
projects, as well as technical support projectsluging publicity and infor-
mation campaigns. The CF financed projects onlgame EU Member States
in 2000 — 2004, it was namely Greece, Portugdariccand Spain. The majority
of their territory was covered by Objective 1. Omlyfew Objective 2 regions
in Spain received assistance from the CF, whicfiranices environmental pro-
tection and transport projects. Since 2004, newnidinber states have been
included: the Czech Republic, Estonia, Cyprus, iaatiithuania, Hungary,
Malta, Poland, Slovenia and Slovakia. The CF whxcaled to countries rather
than to regions (Fratesi and Perucca, 2014). Inperéod between 2000 and
2006, total resources available for commitmentsifeland, Greece, Portugal
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and Spain were EUR 18 billion, and additional tatesources available for
commitments for Cyprus, the Czech Republic, Estddimngary, Latvia, Lithua-

nia, Malta, Poland, Slovakia and Slovenia in thegaefrom the date of acces-
sion to 2006 were EUR 7.6 billion (Council regubati establishing a Cohesion
Fund, 2006).

INTERREG lllis an EU initiative which aim was to stimulateeinegional
cooperation in the EU in 2000 — 2006. INTERREGW&S the part of the ERDF.
This phase of the INTERREG initiative was desigtedtrengthen social and
economic cohesion across the EU, by fostering #lanced development of
Europe through: (ixross-border cooperatiofor developing cross-border social
and economic centres through common developmeategies; (iijtransnation-
al cooperationby involving national, regional and local authstto promote
better integration within the EU by creating thegta groups of European
regions; and (iii)interregional cooperatiorby creating networks for improving
the effectiveness of regional development policge®l instruments through
large-scale information exchange and sharing okeepce. Particular attention
has been paid to the integration of remote regiss;h share external borders
with the candidate countries. INTERREG Il was méaen three priorities and
had a total budget of EUR 4.875 billion.

Urban Il is the EU Initiative of the ERDF for sustainablevelepment in the
troubled urban districts for the period 2000 — 20Die aim of Urban Il was to
promote the design and implementation of innovatlegelopment models for
the social and economic regeneration of troublédmiareas. The programming
documents during the period 2000 — 2006 of theoregieligible for priority
Objectives 1 and 2 comprised integrated measurssadl and economic devel-
opment covering many urban areas. Through an iategrterritorial approach,
these measures should have contributed to thedesaladevelopment or conver-
sion of the regions concerned. Furthermore, thesarea financed under Objec-
tive 3 should also have strengthened social coheésithe towns not covered by
Objectives 1 and 2.

The common objectives of all financial support exgiture categories:
(i) productive environment — financing of assistiBYIES, research and devel-
opment and large businesses, of development telaocoinations and the in-
formation society; (ii) human resources — financofgeducation and training,
social inclusion decisions; (iii) basic infrastruet — financing of transport infra-
structure, energy and the environment, partly céflg the CF's support to the
latter, environment and environmental expendituresmterprises, social infra-
structure (generalised information from Ex postleation of cohesion policy
programmes 2000 — 2006, 2009).
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The total public funds of the period 2000 — 2006cated to the programmes
under consideration amounted to 313.8 billion E0Rwhich 185.5 billion EUR
were from SF and 128.3 billion EUR — from sourcésational governments.
The ERDF covered 122.8 billion EUR of the total emgiture: for Objective 1
programmes EUR 100.9 billion (82% of the total) dad Objective 2 — EUR
21.8 billion. 66% of the programmes in the EU-25evef a regional nature,
especially in EU15 countries — 74%. However, in Bi¢10 most programmes
were mostly sectoral (93%). Assessing the situaitiodifferent Objectives, it
can be found, that: in the EU-10 were no regiomagmmmes in Objective 1
regions; in the EU-15 countries most Objective @agpammes were regional
(except in Portugal and Ireland, where most prognamwere sectoral, in Italy,
Spain and Greece was a fairly even split betwegiomal and sectoral pro-
grammes); in Objective 2, almost all programmeg&Wh15 countries and most
in the EU-10 were regional (Ex post evaluation alfiesion policy programmes
2000 — 2006, 2009).

3. Methodology and Data

The concern in our paper is to measure the intiore effect that EU’'s
ERDF and CF had on regional disparities in termpaf capita GDP. We are
aiming to measure the impact of all as well asepfasate fund and expenditure
category on the outcome. Because at a particulanenbin time, each region is
either under the particular intervention or not, ot both, there is no evaluation
problem since we are able as well to observe tlieome variable for regions
that were not affected by the intervention. Thera iot of literature describing
development of the impact evaluation methods (fameple: Khandker et al.,
2010 and Gertler et al., 2016). Documented methiedd in empirical economics
for impact evaluation, following these referenazs) be grouped into seven catego-
ries, each of which provides an alternative stsategonstruct the counterfactual.

The first one is the true randomised experimemin® the most decisive
method of evaluation due to control group (consed@s a random subset of the
eligible population), experiments according to Rlah and Costa (2000) still
have some drawbacks: (i) their implementation ige@sive and thus they are
guite rare in economics; (ii) experiments are netvipus to extrapolation be-
yond the population at hand and because of thatotdre easily used to propose
new policy interventions; (iii) they require thadvntrol group would be com-
pletely unaffected by the policy intervention amdig rules out possible spill-
over effects (for the earliest developments on targlomised experiments, see
for example, Cochrane and Rubin (1973), Fisher ), 9Bassi (1983; 1984) as
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well as Hausman and Wise (1985) for the literammethe experimental data
advantages).

The second widely used evaluation method is ‘tbffiee-in-differences’
(DID). Within the framework of this approach, anervention itself is consid-
ered as an experiment, and the power of the metbpdnds on finding a natu-
rally emerging contrast group that could imitate lf@st as possible) the features
of the control group. It is constructed by compgrthe difference in average
outcome before and after the intervention for tteattment group with before
and after contrast for the benchmark group. Thig@gch can be used to esti-
mate the average effect of the intervention onghiegions which received fund-
ing (or those regions ‘treated’ by the policy), shmeasuring the average effect
of the treatment on the treated (Blundell et @98). Following Khandker et al.
(2010), the main advantage of DiD is that this eatibn method does not
require to assume for conditional exogeneity oed@n only on observed
characteristics. It also allows to account for cid& of unobserved characteris-
tics. The main drawback, however, is that DiD reggito assume time-invariant
selection bias.

The other five methods are the following: (i) flw@pensity score matching
method (see Heckman et al. (1997) for overviewitefdture on this method)
constructs a statistical comparison group thatsed on a model of the proba-
bility of participating in the treatment, using epged characteristics; (i) the
selection method developed by Heckman (1979) radiesan exclusion re-
striction, which requires a variable that determirparticipation in the pro-
gramme but not the outcome of the programme itéel€ontrast to matching,
which can be considered as ‘selection on the obb&s’, the selection method
accounts for selection on the unobservables;tki#)structural simulation method
(see Blundell and MaCurdy (1999) for an overviewiterature on this method)
closely related to the selection method when behavcan be reasonably
modelled by some rational choice framework; (i\gtinmental variable method
allows for endogeneity in individual participatioorogram placement, or both.
With panel data, this method can allow for timeyuag selection bias (see
Khandker, 2006); and (v) regression discontinuigtmd uses program eligibil-
ity rules as instruments for exogenously identidyjarticipants and nonpartici-
pants and allows observed as well as unobserveddgeneity to be accounted
for (see Khandker et al., 2010).

Except in the case of true experiment, assignrteefiteatment would most
probably be not random. Non-random assignment geoe@uld likely lead to
some correlation between enrolment in the prograrang the error term if
equation is based on simple cross-sectional ddie. i$§ because decision for
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regional funding is likely based on region’s chéeastics that might affect the
policy target variable as well. If this is true,dawe are unable (most likely) to
simultaneously control all the factors affectindipp target variable and deci-
sions to assign to treatment, then we should exp@eizero correlation between
the error term and the participation variable. His tcase, the econometric ap-
proach based on single cross-sectional data, whiptess policy target variable
on a set of regressors (including assignment @trtrent), would not be valid.
For the application of DID estimator, we need asteone pre-policy set and one
post-policy set of observations. If repeated csmsgional data (panel data)
is available, it is possible to estimate the tremtimeffect consistently without
imposing abovementioned restrictive conditions. (removing unobservable
individual effects and common macro effects). Hogrethis method relies on
the two critically important assumptions admmon time effects across groups
andno compaosition changes within each group

The selection of evaluation methods depends @wecfiteria: (i) the nature
of the intervention; (ii) the nature of the questim be answered and (iii) the
nature of the available data. Having intervention‘global’ scale, aiming not
just to estimate the effect of treatment on thatee but also to extrapolate find-
ings to a new policy intervention and working wikailable repeated cross-
-sectional data, we believe the most suitable mebi®.

In case of homogeneous effect, DID estimator @odmstructed as:

0, = (gdpr,tz - ng,tz) _( gdp,tl_ gdp,tl) (1)

where gdp: ,, — 5-year average of per capita GDP gwest-policy periodor the
region intreatment groupgdp. ,, — 5-year average of per capita GDP qvest-
policy periodfor the region incontrol group, gdp. , — 5-year average of per
capita GDP ovepre-policy periodfor the region irtreatment grou@nd gdp. ,,

— 5-year average of per capita GDP gwex-policy periodfor the region ircon-
trol group. Bar above variables indicates group average.

We use 5-year averages rather than data on ykaslg in the research to
mitigate the problem that estimates based on ardaialare dependent on busi-
ness cycle fluctuations as well as because effe@obcy intervention could
appear with a lag. DID estimator can be estimatadl its significance tested
running regression model:

log(gdp)=4,+d, . 2+ B, .dT+9, . 2. dT+¢ )

wheret2 is dummy that is equal to 1 fpost-policy periodand equal to 0 for
pre-policy perioddT; — dummy that is equal to 1 if region belongs mtthatment
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groupand equal to 0 if belongs to thentrol group 3, is equal to average of re-
gional per capita GDP 5-year averages (in formagdinal logarithm) ovepre-policy
periodin control group i.e. log(gdp. ,) - J, is equal tolog( gdp. ,,) - log gdp,,)

and shows the average growth of regional per c§iiiR 5-year averages in the
control group over post-policy periodcompared topre-policy period S, is

equal tolog(gdp ,) - log( gdp,,) and shows what was the average difference

of regional per capita GDP 5-year averages betwesstmentand control
groups over pre-policy period 9, is DiD estimator (homogeneous impact of

treatment on region) that shows how difference egianal per capita GDP
5-year averages betwetratmentandcontrol groupschanged ovepost-policy
period compared t@re-policy period

It is important to control other factors that eaipla variation of regional per
capita GDP. We would like to stress here that atabe of data on common
factors at NUTS 3 level motivates us to proxy thesmg regional typologies
and local information what is quite usual in growtbdels (see Paas et al., 2004,
Paas et al., 2007; Cardoso and Pentecost, 201fgsF@016; Kramar, 2016;
Butkus et al., 2018) considering small scale wigs. On the other hand, rely-
ing on the advantages of panel data, i.e. the saoss-sectional unit (region)
appears over pre-policy and post-policy period,cae minimise the number of
regressors by differencing the data over two per@ad getting rid of any time
constant effects. Equation (2) is augmented inalgidiontrolsc; as — region in-
dustry mix (period-average share of value addedtedein agriculture, industry
and services); capital region dummy, costal regiommy, port dummy; urban
and rural dummies (intermediate region is set lasrehmark type) and 24 coun-
try dummies (Germany is set as a benchmark coutdrgccount for different
level of development:

k
In(gdR) =B, +6,. R+ B, . dT+6, . 2.dT+Dy . ¢+§ 3)
j=1

An important question when evaluating the impderointervention is whether
we can assume homogeneous or heterogeneous treaffests. We cannot
expect that all regions will respond to a policyemvention in exactly the same
way because the amount of the treatment is not@oihacross regions. That is,
there will be heterogeneity in the impact acroggares as well. Since regions
belonging to the treatment group cannot be treatelly in terms of treatment
amount, thus alternatively we will estimate DiD imsttor for heterogeneous
effect interactingdT with funding (treatment) intensifyint (dedicated funds over
2000 — 2006 divided by GDP over the same peridd).region did not receive
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funding,dT andTint as well as their interaction are all equal to zéra region
received fundinglT is equal to one and its interaction withnt is equal toTint.
Thus to estimate the effect of treatment intensitycan substitutdT with Tint:

k
In(gdp)=4,+3, . 2+, . Tint+4, . t2 Ting+>y, .e+g (4)
=1

In contrast to estimators based on single crostess, no exclusion re-
strictions are required for the DIiD estimator. Hoer it calls for strong re-
strictions on common trends and error compositiat directly related to two
main weaknesses of the DiD approach: (i) Lack oftrats for unobserved tem-
porary regional-specific conditions that influerthe assignment to the treatment
group. Even if using repeated cross-sectional gatare able to control the be-
fore-after comparability of the groups and hold #ssumption that the composi-
tion of the groups remain the same over time, ®fad@DP growth is expected to
occur among the treated, even without policy irgation (due to convergence
hypothesis we expect that growth of less developgibns (which probably will
be under policy intervention) will be faster). Thihe DiD estimator is likely to
overestimate the impact of intervention. (ii) Thecend one is related to the
macro effect that has a non-constant impact atchessvo groups. This happens
when the treatment and comparison groups have gomssibly unknown) char-
acteristics that distinguish them and make thenctrdéferently to common
macro shocks. Both weaknesses motivate us to atteefy use the differential-
trend-adjusted difference-in-differences estimd®FA DiD) proposed by Bell
et al. (1999).

Our research is based on the data that covelAIS 3 level regions except
for Romania, Bulgaria and Croatia, i.e. EU-25. Ta¢a used for the research
is described in Table Al (see Appendif).ASince the programming period of
2000 — 2006 is under investigation, we used datxr 4995 — 1999 for pre-
policy period. Despite the + 2 (EU Member States could spend the last alloca-
tion available until the end of 2008) and- 3 (Central and Eastern EU Member
States until the end of 2009) rules, 2007 — 201d 2008 — 2012 were consid-
ered as two alternative 5-year post-policy periodse choice is grounded on
two arguments: (i) since the absorption capacitydased progressively when
the end of the programming period approached, tsffgfcregional support could
start to manifest already before spending all alé#l allocation and (ii) consid-
ering later years as post-policy period could cosepeffects of the support over
the next programming period that started in 20dWusTour post-policy periods

2 Appendix A and B are available at:
<http:/mww.su.lt/images/1_MOKSLAS_IR_MENAS/ProjakOnline_Appendix_A_and_B.pdf>.
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start after 7 — 8 years from the launch of the 20006 programming period,
cover 2 — 3 years after the end of spending ldstation available and still in-

tervene into first 5 — 6 years of 2007 — 2013 paagning period. Table A2 (see
Appendix &) reports the division of regions into treatmentl aontrol groups

according to different funds and expenditure catego This division is made
according to SWECO (2008) final report on ERDF &@ttiregional expenditure
which provides data at NUTS 3 level and enabless&ign regions into groups
that received support according to particular fiamtl expenditure category.
Table A2 provides the main descriptive statistinsunding intensity over poli-

cy intervention period as well.

4. Estimation Results

The estimation results regarding control varialslesas expected and in line
with the previous research on explaining the déifees of regional per capita
GDP (Rodriguez Pose and Novak, 2013; Pihno e2@l5a; Becker et al., 2018).
The size of estimated coefficients does not varghnftom estimation to estima-
tion, i.e. switching from 2007 — 2011 to 2008 — 2@bst-policy period or mov-
ing from DiD to DTA DiD estimator (see Tables in pendix C).

As the previous research highlighted, a highereslo& agricultural sector is
associated with lower per capita GDP and in coptramore developed industry
and service sectors in the region positively cateslwith per capita GDP. The
negative effect of agricultural sector is quite bignagnitude — a share of this
sector bigger by one percent is on average assdaiath 2.1 — 2.4 percent lower
per capital GDP. The positive effects of service ardustry sectors are much
lower — 0.4 — 0.5 and 0.6 — 0.9 percent, respdygtivdl these estimated effects
are highly significant setting the constructiontseas the benchmark sector. Per
capita GDP in the regions where countries’ capiitis are located is on aver-
age higher by 32 — 35 percent already controllewjanal urban-rural typology.
This is an evidence of huge positive agglomeratiffiect on economic activity
and regional per capita GDP. Coastal regions seebetmore lagging behind
compared with inland, but those having a port hevedvantage. According to
estimations, the positive effect of port offsetgatéve effect of costal location.

Table 2 presents estimated parameters on DIiD amdl DiD that directly
correspond to the return on investing SF allowm@nswer the question — what
funds and expenditure categories contributed toréukiction of regional per
capita GDP imbalances at NUTS 3 level for two aliéive post-policy periods.

3 Appendix C is available at:
<http://www.su.lt/images/1_MOKSLAS_IR_MENAS/Projek@nline_Aappendix_C.pdf>.
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The estimations show that all funds (ERDF + CF) alh expenditure catego-
ries combined did not positively contribute to tleeluction of regional imbal-
ances at NUTS 3 level in terms of per capita GD&site the fact that all esti-
mated coefficients are negative (what corresponmetrmtive effect, i.e. contribu-
tion to growth of disparities) they are insignifitaat standard significance level.
The estimation shows that average per capita GDRegted regions (1007
in total) over 1995 — 1999 was at 9.0 — 9.5 pertaméer than in control group
(244 regions in total) and this initial differene&as not significantly reduced
over post-policy period.

The estimations on particular funds show that ERDifjective 1 (all ex-
penditure categories combined) treatment positivantributed to reducing
regional imbalances. The initial difference of papita GDP at about 22 percent
between treatment (414 regions) and control (83jfons) groups over pre-
policy period was reduced on average to 16 perogat post-policy period.
Positive effect becomes insignificant or (in sonwineations) even negative
effect starts to manifest if we use treatment isitgrvariable instead of treat-
ment dummy. Our finding is in line with the resuli§ Kyriacou and Roca-
Sagales’ (2012) investigation which revealed thatt&nd to reduce within-
country regional differences in terms of per ca@@aP but excessive intensity
of funding tends to raise regional disparities. §htican be concluded that SF
between 2000 and 2006 manifested misallocatiorctsffend too high levels of
transfers diminished potential positive return &. Similar results have been
obtained by Dotti (2016) who analysed Objective UT$2 regions in France,
Italy and Spain and NUTSL1 regions in Germany ardUiK. Research revealed
that the increase of the SF payments’ intensitgdda a decrease in economic
outcomes in terms of per capita GDP and produgti(@DP per employee).
According to Pellegrini’s (2016) findings, “the pibdge impact of the intensity of
treated NUTS 2 regions is decreasing and it becatagistically negligible after
a certain threshold”.

Analysing estimations with single expenditure gatg of ERDF Objective 1
it becomes clear that not all expenditure categapually contributed to reduc-
ing regional differences in per capita GDP. Thenestions with treatment
dummy show that Productive environment, Basic stfiecture and Miscellane-
ous expenditures had a positive return. The indliitrences between treatment
and control groups we reduced by approximately percentage points com-
paring post-policy and pre-policy periods. Estindafgarameter on DiD with
treatment intensity suggests that expenditures hmiset three categories had
a negative (or at best no) effect on regional ia@es at NUTS 3 level poten-
tially implying that treatment intensity was toahi In most of the estimations
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we did not find any positive (in two estimations feend statistically significant
and negative) effect of investing in Human resosiroa diminishing regional
differences. This finding contradicts the resultdained by Pontarollo (2017),
according to which SF investment in Human resouhaesa significant and po-
sitive impact on per capita GDP and GVA per worgawth in most of EU-15
regions. His investigation also revealed that Skestments to infrastructure
have a positive impact on GVA per worker growtheiss developed regions and
a weak negative impact on the per capita GDP and @& worker growth in
the most developed regions. Contradictions to esults could be due to differ-
ences in regional level under considerations akagedue to the applied method.

The estimations with ERDF Objective 2 treatmedit éapenditure catego-
ries) show that average per capita GDP in treatmgentp (539 regions in total)
was at about 4 — 4.5 percent higher than in cogtmlip (712 regions) over pre-
policy period and estimated difference is stat@lycsignificant. It suggests that
ERDF Objective 2 funding was directed to NUTS 3iaag with relatively big-
ger on average per capita GDP. Nevertheless, dstintaefficients on DIiD are
negative implying that initial differences reducewer post-policy period. This
finding has twofold insight: (i) ERDF Objective i2atment had a negative effect
on per capita GDP in treated regions, but (ii) hgun mind that treated regions
had bigger per capita GDP this treatment reduceidlidisparities. The estima-
tions with treatment intensity show quite the saesilts.

Expenditures for Productive environment and Basicastructure in the
framework of ERDF Objective 2 were directed to NUF 8gions with relatively
higher per capita GDP. As the estimations with Isigpenditure category show
treated regions over pre-policy period had on @y 0 — 4.5 percent bigger
per capita GDP compared with control group. As @sec of all expenditures
combined, estimated parameter on DiD is negativk satistically significant
suggesting that treatment had negative effect oP @Dwth in treated regions,
but reduced gap between treated and control regiotesms of per capita GDP.
On contrary, expenditures on Human recourses wegeted to the regions that
had on average 5.0 percent lower per capita GDRpaoed with regions in con-
trol group over pre-policy period, but estimatedparameter unambiguously
show that treatment had positive but not statiiyicignificant effect.

The estimations of return on investing CF (all enghiture categories) re-
vealed that a group of treated regions (245 inl)tétad on average by 9 — 11
percent higher per capita GDP compared with regiore®ntrol group (1006 in
total) over pre-policy period. Estimated DiD paraenebeing positive in all es-
timations strongly suggests that CF investmentsahaggative return in terms of
regional disparities, but on the other hand — iaseel per capita GDP in treated
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regions on average by 9 — 11 percent and thistaffébe highest of all analysed
funds. The negative correlation between per cdpii® over pre-policy period

and treatment intensity over policy period in teéreates with treatment intensi-
ty reflects the core of the policy — to supportioag lagging behind. It means,
that despite the fact, that treated regions hatienigger capita GDP than not
treated, relatively more CF expenditures were ¢&e¢o regions with lower per
capita GDP among treated. Estimated positive paemo@ DiD with treatment

intensity show that more treated regions grew fastepared with less treated,
but it does not change the fact that CF in geriecabased disparities at NUTS 3
level because not treated regions were less dexklophe analysis of single
expenditure category — Basic infrastructure of Cshews quite the same pic-
ture, because the majority of CF was directediwphbrpose.

DIiD estimates on return of ERDF Urban and ERDF BHREG lIIA invest-
ment are statistically insignificant (analysing doned as well as on single ex-
penditure category). This finding suggests thasehieavestments had no effect
on diminishing regional disparities at NUTS 3 levEhe estimates also show
that per capita GDP in group of treated regions @ve-policy period was not
significantly different from per capita GDP in caoitgroup.

The estimates of return on investing in Productimgironment (ERDF + CF
combined) are insignificant. Despite the fact thaerage per capita GDP in
treated regions was lower by 9.5 percent compaitdaantrol group over pre-
policy period, investments in Productive environiméia not significantly con-
tribute to the reduction of regional disparitiesNdiTS 3 level. The same con-
clusion could be drawn from estimates on the returrinvesting into Human
recourses, Basic infrastructure and Miscellaneousstments from ERDF and
CF combined, contrary to what we found analysingglsi funds. This, once
again, shows that the same group of expenditus frarious SF can have
a way different effect on disparities dynamics.

The robustness of our estimates is assured byatiiethat the results re-
mained similar switching from 2007 — 2011 to 2008042 post-policy periods
as well as using two alternative DiD and DTA DiDiestors.

Conclusions

The question whether support of ERDF and CF prechbarmonious devel-
opment, strengthened cohesion of EU regions anceated initial imbalance
among them, i.e. investment had a positive retuenaadely discussed in scien-
tific literature and still remains relevant. Revi@# scientific literature on the
EU’s regional support over 2000 — 2006 programnmiagod revealed a variety
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of results. According to previous studies, SF afdti@nsfers may lead to posi-
tive, negative or no impact on regional macroecdndndicators. This hetero-

geneity of the results depends on (i) researchadelbgy; (ii) diverse sample of

regions and heterogeneity of funds covered by sfdiii) SF expenditure cate-
gory and intervention area; (iv) conditions in tiegions (especially related to
the level of human capital and institution qualitijterature review also re-

vealed the main limitations of retrospective stad{® most of the investigations
on SF and CF return do not consider lagged eftécstudies generally include

regions at NUTS 1 and 2 level, although dynamicspatial imbalance at EU

level more and more depends on what is happenitwgeba regions at NUTS 3
level; (iif) authors mostly investigated the impa€tSF and CF support on eco-
nomic performance, ignoring the impact on regiafigparities, although this is

one of the main goals of the EU CP.

Our estimation methodology is based on DiD, whiglatively recently started
to be used to evaluate impact of EU CP. Constrgdtre methodological fra-
mework to examine the return on EU SF transfers 2080 — 2006 programing
period we made an attempt to overcome limitatingref/ious contributions in
a few ways: (i) the analysis covers all eligiblgioms over programming period
of interest, and remaining regions were used tmfarcontrol group, thus elimi-
nating that ‘selection’ of particular group of regs could have an effect on
estimation results; (ii) the research is basedaia dt NUTS 3 level, which pre-
viously was scarcely analysed; (iii) the analydisntervention is broken down
to single fund and separate expenditure categtaiésg in mind previous find-
ings that not all funds and expenditure categdmeege the same effect; (iv) we
examined the effect of policy intervention on ppsticy period. In this way, we
considered possible lagging effect and estimatersded ‘dummy’ effect of
transfers on regional GDP; and finally (v) our stddcused on examining the
effect of ERDF an CF transfers on the dynamicsegfanal disparities, which is
an ultimate goal of EU CF, rather than on regiamaivth.

The estimation results for all funds and all expieme categories combined
confirm the previous research that there is notpesior negative return on
investing SF if all expenditures and funds are wered together. It suggests
that at the aggregate level the goal of EU CF tluce the differences between
regions was not fully reached.

The main aim of ERDF Objective 1 was to narrow gag between the de-
velopment levels of the various regions. The edtonafor ERDF Objective 1
(all expenditure categories combined) shows thatethis a positive return
on investing SF and in general the aim was reachbd. results indicate that
CP had a positive impact on the decreasing gapdagtwarious regions. Our
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estimations also confirm previous studies thateghera maximum treatment
intensity exceeding which funding starts to havgatiee effect, The estimation
results for single expenditure category of ERDFebtiye 1 showed that not all
expenditure categories equally contributed to raducegional differences in

terms of per capita GDP. It should be mentionedt, tbgions covered by Objec-
tive 1 primarily were regions corresponding to NUZ.Sand this can be one of
the reasons why the aim of Objective 1 for différexpenditure categories was
not reached at NUTS 3 level.

The aim of Objective 2 was to support the econanit social conversion of
NUTS 3 level areas facing structural difficultiest funds were directed to re-
gions with higher per capita GDP. The estimaticsults for ERDF Objective 2
(all expenditure categories) show, that treatmextt & negative effect on per
capita GDP in eligible regions, but having in mihat treated regions initially
had higher per capita GDP this treatment reduciidlidisparities. Estimations
with treatment intensity show quite the same rasdihis finding suggests that
the aim of Objective 2 in all expenditure categomes not fully realized.

The aim of CF support was oriented only for thgglag regions to finance
the large environmental and transport infrastrictorojects and was more at
country not region level. The estimation results @- investments show that
these investments had a negative return in termsgibnal disparities — treated
regions had on average higher per capita GDP tanreated, but relatively
more CF expenditures were directed to regions \ather per capita GDP
among treated. The regions that were treated m@w €aster compared with
less treated, but it does not change the factGRain general increased dispari-
ties at NUTS 3 level because not treated regione \ess developed. The CF
investments have not led to a different and sedtssoable development path,
not reduced the differences between regions. hahse the aim of CF was not
really and fully realised.

The estimates on the return of investing ERDF brbad ERDF INTEREG
IIIA funds are statistically insignificant, analpgi combined as well as on single
expenditure category, but aims of these funds wetedirectly oriented to the
reducing differences among EU regions.

The estimates of the return on investing ERDF @rdcombined to support
Productive environment, Human recourses, Basiastrincture and Miscellaneous
expenditures groups are insignificant. It suggésas in general investments in
these expenditure groups did not significantly gbute to the reduction of regional
disparities at NUTS 3 level, contrary to what weirfd analysing expenditure
categories for single fund. This, once again, shitsasthe same group of expendi-
tures from various SF can have a way differentoefé@ dynamics of disparities.
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The estimation results in general show that tliecéeness of EU funding
over 2000 — 2006 was mostly short-lived. The effgmbduced by EU regional
policy were not long-lasting; rather they disappéawhen the funding period
has ended, especially when implemented financimgepts were short-lasting
with fading away effect in the long-run.

Our study has some limitations that could be asigre in further research.
We did not control all factors that explain vamatiof regional per capita GDP,
because data at NUTS3 level is rather scarce arsdwe did not rule out the
possibility that to some extent the results cowddalfected by omitted variable
bias. The effect of policy intervention could bermalelayed and some effects
we did not find not because they do not exist,limdause they will appear over
longer period. The same assumption could be madert® of the effects that
already appeared during policy intervention perod are not detectable over
post-policy period. The heterogeneity of the intetion effect could be condi-
tioned on other factors not considered in the mesedor example, the quality of
institutions in the region. As a proxy for fundingensity alternatively could be
used per capita funding and considered as theinearl effect of funding inten-
sity on GDP growth in a form of inverted U-shap&eToverlapping of the fund-
ing (treatment) according to different expenditeedegories and funds could
have led to not to some extent precise estimatfotie intervention effect of
a particular program. Overcoming of this problertiscor the development of
alternative DIiD estimator that would allow a mulkipcontrol and treatment
groups. These and other possible limitations ofrésearch could be considered
as directions for future research on ERDF and Civemence effects.
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