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Abstract�
The� Cohesion� Policy’s� (CP)� contribution� to� the� development� and� convergence� of� EU�

regions� is� examined� by� utilizing� the� most� complete� historical� data� about� CP� payments�
regionally.�Through� the� implementation�of� the�neoclassical� econometric�model,�the�positive�
contribution,� with� a� room�of� improvement,� of� CP� to� development� and� convergence� of� EU�
regions�is�substantiated.�Moreover,�the�contribution�of�the�secondary�sector�is�emerging�as�the�
most� critical.� It� is� argued� that� the� provision� of� reliable� data� of� the� implementation� of� CP�
contributes� decisively� towards� reducing� the� complexity� and� heterogeneity� of� results.� Also�
increases�their�potential�to�be�utilized�in�assessment�and�design�programs.�
Keywords:� Cohesion� Policy� of� the� European� Union,� Regional� development� and�

convergence,�Econometric�model,�Data�reliability�and�representativeness,�Secondary�sector�
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1.� Introduction��

The�Cohesion�Policy�(CP),�(Piattoni�and�Polverari,�2016),�is�one�of�the�most�important�EU�
policies,�since�it�was�established,�to�contribute�to�the�harmonious�development�of�regions,�and�
reduce�any�lag�exists�in�the�most�disadvantageous�areas�(European�Union,�2016).�At�the�same�
time,�to�reach�this�highly�ambitious,�twin�(growth�and�convergence),�yet�controversial�goal�set�
that�is�in�line�with�theories�of�economic�growth,�it�is�supported�through�five�funds,�European�
Social�Fund�(ESF),�European�Agricultural�Fund�for�Rural�Development�(EAFRD),�European�
Regional� Development� Fund� (ERDF),� Cohesion� Fund� (CF),� and� European� Maritime� and�
Fisheries�Fund�(EMFF),�and�its�substantial�resources�amounting�to�30%�of�EU�budget.�
The� establishment� of� the�CP�was� prompted� by� the� need� to� counterbalance� the� negative�

effects�that�would�result�from�the�operation�of�the�single�market�in�1989�(Delors,�1989,�cited�
in�Boldrin�and�Canova,�2001).�Furthermore,�it�was�believed�that�the�free�movement�of�capital�
and�human�resources�would�unleash�centripetal�forces,�accumulating�more�benefits�at�the�core�
of�the�EU,�and�raising�social�and�economic�disparities�to�unaccepted�levels,�at�the�same�time�
(Rodriguez-Pose�and�Fratesi,�2004).�However,�the�effort�to� substantiate�the�need� for� the�CP�
based�on�the�theories�of�economic�growth�leads�to�different�and�contradictory�conclusions.�In�
detail,�the�neoclassical�development�theory�(Solow-Swan,�1956)�posits� that�the�operations�of�
the� single�market� ensure�a�uniform�allocation�of� the� factors�of�production,� and�due� to� their�
diminishing�returns,�in�the�long�run,�economies�converge�to�equilibrium�and�therefore,�the�CP�
is� unnecessary.� On� the� other� hand,� the� endogenous� development� theory� (Romer,� 1986),�
followed�by�the�new�economic�geography�theory�(Krugman,�1991),�posits�that�the�two�goals�
of�the�CP�(development�and�convergence)�cannot�be�met�simultaneously.�More�precisely,�it�is�
argued�that�regional�disparities�increase�at�times�of�growth�and�decrease�or�remain�constant�at�
times� of� recession,� due� to� the� economies� of� scales� and� rising� returns� of� the� factors,�which�
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result� from� their� accumulation�in� the�developed� regions.�As�Guastella�and�Timpano� (2010)�
mention�“the�debate�on�the�role�of�external�economies�on�convergence�is�still�open”.�
A�milestone� during� the� implementation�of� the�CP� is�marked� by� the�year�1988,�when� its�

radical� review�and� transformation� occur� through� a� set� of� fragmented� interventions�within�a�
comprehensive� operation� program,� spanning� over�many� years,� with� specific� resources� and�
targets,� and� participatory� planning,� monitoring� and� evaluation� procedures� (Manzell� and�
Mendez,�2009).�
According� to� Becker� et� al.� (2010),� the� interest� in� the� evaluation� of� the� CP,� i.e.,� in� the�

evaluation�of�the�impact�from�its�implementation�on�the�development�and�convergence�of�the�
EU�regions,�has�the�report�of�Sala-i-Martin�(1996)�as�its�starting�point.�In�more�detail,�in�this�
report,�the�failure�of�the�CP�is�noted,�estimating�that�development�and�convergence�in�the�EU�
were�not�different�from�other�areas,�where�similar�programs�were�not�implemented.�
Currently,� after� about� 25� years� of� significant� research� efforts,� neither� the� scientific�

community� nor� the� policymakers� have�managed� to� reach� a� common� conclusion� about� the�
competition� of� the� objectives� of� the�CP.�On� the� other� hand,� they� have�mainly�managed� to�
identify� the� factors� that� have� a� major� impact� on� this� accomplishment� (Bachtrogler� et� al.,�
2020).�A�characteristic�report�is�that�of�Berkowitz�et�al.�(2020)�who,�following�the�research�on�
the� impact� assessment� methods� applied� to� the� CP,� conclude� that� the� functioning� of� CP�
remains� a� “black� box”� in� the� analysis,� highlighting,� at� the� same� time,� that� the� presence� of�
representative�and�reliable�data�within�the�appropriate�scope�and�territory�level�is�critical.�
Furthermore,� it� is� argued� by� Fratesi� and� Wishlade� (2017)� that� the� overall� impact�

assessment�of� the�CP� is�very�difficult,� since� several�parameters�affect� the�analyses,� and� the�
researcher’s�interest�should�be�focused�on�investing�the�determinants� that�have�an�impact�on�
its�effectiveness.�As�a�result,�a�failure�to�reach�consistent�conclusions�about�the�benefits�of�the�
CP�leads,�among�other�things,�was�a�growing�questioning�of�the�added�value�of�the�CP,�as�it�
characteristically�emerges� from�the�analysis�of�nine� surveys�in� the�paper�of�Crescenzi� et�al.�
(2020).�
As�illustrated�in�the�following�section,�the�heterogeneity,�even�contradiction�of�the�results�

of�the�surveys�are�not�the�only�critical�issues,�since�the�assumptions,�conditionalities�and�case�
studies�that�introduced�and�examined�by�each�one�of�them,�also�significant�limitations�to�their�
utilization�in�planning�future�programs.�Reference�made�by�Pieńkowski�and�Berkowitz�(2015)�
on�the�need� for� collaboration�to� be�encouraged�among�academics,� econometric�analyst,� and�
policymakers,�at�all�levels,�to�develop�synergies�and�establish�a�common�understanding�about�
how�research�results�can�be�utilized.�The�following�recognized�in�the�literature�as�the�causes�
of�a�lack�of�clarity�in�research.�The�range�and�variety�of�interventions�within�the�CP�and�the�
various�effects�that�they�have�on�development,�the�different�period�and�scope�that�are�covered�
by� the�research�and�the�analysis�method�applied.�However,�almost�all� the� researchers�report�
the� limited� availability� of� representative�and� reliable� data� as� the� cause� of� lack�of� clarity� in�
analyses,�both�for�simulation�of�the�CP�and�any�additional�explanatory�variables�that�should�
be�taken�under�consideration�in�analysing,�as�specified�in�regional�development�theories�and�
literature.�To�further�elaborate,�although�it�is�accepted�(Berkowitz�et�al.,�2020;�Ederveen�et�al.,�
2003;�Fiaschi�et�al.,�2018;�Mohl�and�Hagen,�2010;�Rodriguez-Pose�and�Fratesi,�2004)�that�the�
evaluation�of�the�CP�should�take�place�after�considering�the�actual�payments�of�funds,�as�they�
distributed� in� the� appropriate� scope,� intervention� sector,� and� time� of� implementation,� the�
studies�that�utilize�the�relevant�data�are�limited.�Characteristically�reported�that�Dall’erba�and�
Fang�(2017)�after�reviewing�17�econometric�studies�which�were�taken�from�the�years�1996�to�
2013,�included�in� their�analysis�only�those�studies�that�received�actual�amounts�of�funds�for�
the�simulation�of�the�CP,�excluding�those�that�use�proxy�or�dummy�variables.�
This�paper�aspires�to�further�contribute�to�research,�since�it�takes�advantage�of�some�of�the�

most�complete�and�accurate�set�of�historical�data�published�by�the�European�Commission�in�
April�2018�(European�Commission,�2018),�regarding�CP�payments�So�far,�these�data�have�not�
been� utilized� by� any� research,� as� far� as� the� authors� of� the� paper� at� hand� are� concerned.�
Moreover,�it�covers�the�highest�number�of�regions�that�can�be�found�in�literature,�i.e.,�237�out�
of� 272,� and� expands� the� period� of� analysis� up� to� 2016,� from� 2013� that� it� has� been� so� far.�
Furthermore,�it�provides�clear�and�quantified�results�that�are�based�on�the�most�parsimonious�
econometric�model,�which�has�a�high�explanatory�capacity�and�meets�the�goodness�of�fit�tests.�
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Therefore,� it� can�be�used� for� the�forecast�of� impact�during�the�design�and� evaluation�of�CP�
programs.�
The�study�is�structured�around�5�sections,�including�the�1st�section�and�the�5th�section�that�

refer�to� the�introduction�and�the�conclusions,�respectively.�In� the�2nd�section,�a�presentation�
of�literature�takes�place�and�the�contribution�of�the�report�to�research�is�determined,�while�in�
the�3rd� section,� an�analysis�is�conducted�on� the�evaluation�method�used�for� the�CP�and� the�
relevant� data� that� are� taken� into� account.� This� is� followed� by� the� 4th� section,� where� a�
presentation�of� the� results�derived�from� the� implementation�of� the�neoclassical�econometric�
model,�takes�place,�as�well�as�their�discussion,�referring�mostly�to�the�contribution�of�the�CP�
to�the�development�and�convergence�of�the�EU�regions.�

2.� Literature�review�

The�evaluation�of� the�CP�has� been�a� topic�of�main� research�interest�over� the�years.� In�a�
recent� study� by� Butkus� et� al.� (2019),� the� key� features� (researchers,� period,� the� scope� of�
analysis,�method,� results,� and� conditions� for� their� application)�of� 42�papers�published� from�
2001�to�2018,�are�summarized�towards�the�evaluation�of�the�CP.�Moreover,�Alexiadis�(2020)�
recognizes� that� the� convergence� of� EU� regions� is� one� of� the� most� controversial� issues� in�
regional�science.�Earlier,�it�was�reported�by�Dall’erba�et�al.�(2006)�that�more�than�100�studies�
investigate�the�impact�of�EU�regional�development�policies.�An�analysis�of�only�11�of�them�
took� place,� since,�as� it� is� reported�by� the�authors,� they� are� the� only� ones� that� are� based�on�
reliable� data.� This� is� followed� by� systematic� summaries� of� research� studies� by� Mohl� and�
Hagen�(2010)�and�Pinho�et�al.�(2015).�On�top�of�that,�Dall’erba�and�Fang�(2017)�gathered�and�
evaluated�323�analyses� from�17�econometric� studies� that�were�prepared�from�1966�to�2013,�
while� Pienkowski� and� Berkowitz� (2015)� also� include� a� comprehensive� literature� analysis�
about� the� contribution� of� econometric� analyses� to� the� evaluation� of� CP,� putting� forward�
suggestions�about�how�the�reliability�and�usefulness�of�analyses�can�be�enhanced.�
As� it� emerges� from� literature,� so� far,� the� scientific� community� and� policymakers� have�

failed� to� agree� on� the� impact� of� the� CP� on� the� development� and� convergence� of� the� EU�
regions.�Research�results�lead�not�only�to�different,�but�also�conflicting�results�in�many�cases,�
identifying�and�analysing�numerous�sources�of�research�heterogeneity�and�diversification.�
However,� the� scientific�debate� is�often� focused�on�the� lack�of�representative�and� reliable�

data� for� simulation� of� the� CP,� as� is� extensively� described� in� the� paper� of� Ederveen� et� al.�
(2003)�for�the�first�time.�The�authors�point�out�that�econometric�analyses�have�several�flaws�
due�to�the�absence�of�data�about�funds�allocation�from�the�CP,�especially�at�a�regional�level.�
Concluding� that� the� researchers� use� either� proxy� or� dummy� variables,� and� this� assumption�
does�not�contribute�to�reaching�firm�and�reliable�conclusions.�They�also�refer�to�efforts�made�
by�the�EU�towards�to�development�of�a�CP�payments�database,�estimating�that�it�will�be�made�
available�soon.�
Subsequently,� the�report�of�Rodriguez-Pose�and�Fratesi�(2004)�is� the�first�comprehensive�

effort�to�address�the�issue�of�the�lack�of�data�about�the�allocation�of�resources�from�the�CP�at�a�
regional� level.� The� authors� discuss� the� problems� that� they� encountered� and� the� efforts� that�
they�made�to�establish�sufficient�and�reliable�data�for�the�simulation�of�the�CP.�They�refer�to�
the�absence�of�a�database�about�CP�payments�and�the�criticism�that�the�EU�has�received�from�
the�European�Court�of�Auditors�for�this,�stressing�the�need�to�also�consider� the�time�lag�that�
exists� between� the� annual� funding� commitments� and� the� actual� payments� that� take� place�
during� the�implementation�of�the�CP.�To�cover� this�gap,�primary�data�and�data�from�annual�
implementation� reports�of� the�CP�were�processed�by� the� researchers,� highlighting,� in�many�
cases,�the�complete�lack�of�data�about�the�regional�allocation�of�funds.�
Later,�comprehensive�data�about�the�allocation�of�resources�from�the�CP�at�a�regional�level�

included�in�the�study�of�Esposti�and�Bussoletti�(2008).�Precisely,�the�researchers�report�that�to�
cover�the�gap�from�the�absence�of�a�central�database�about�CP�payments�made�at�a�regional�
level,�data�retrieved�from�the�annual�reports�of�CP�payments�made�both�regional�and�sectoral�
programs.�Although�they�cover�the�ERDF,�the�ESF,�the�EAFRD�and�the�EMFF,�their�analysis�
is� limited�to�the�Convergence�regions�(i.e.,�regions�with�Gross�Domestic�Product�(GDP)�per�
capita� (p.c.)� in� Purchasing� power� standard� (PPS)� that� is� less� than� 75%� of� the� EU� regions�
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average,� i.e.,� 47� to� 48� regions,� and� only� for� the� 1989-1999�period.� Also,� does� not� include�
resources�from�the�CF.�
Moreover,�Mohl� and�Hagen� (2010)� include� a� comprehensive� review� of� how� a� series� of�

econometric� studies� simulate� the� funds� of� the� CP.� They� highlight� the� failure� to� distribute�
regionally� the�funds�of�the� sectoral�programs� that� included� in� the�annual� reports�of� the�EU.�
They�also�note�that�the�allocation�of�funds�that�included�in�them�differs�significantly�from�the�
actual�allocation�of�funds�from�the�CP�to�the�regions.�They�also�stress�the�need�for�the�actual�
payments�to�be�considered�rather�than�the�annual�funding�commitments,�reporting�that,�due�to�
the� time� lag,� there� can� be�major� differences� in� the� results.� The� above� two� issues� (regional�
dimension�and�actual�annual�payments�of�CP�funds)�are�the�main�flaws�in�a�group�of�surveys�
(Bouayad-Agha�et�al.,�2013;�Dall’erba�et�al.,�2009;�Dall’erba�and�Le�Gallo,�2008;�Fayolle�and�
Lecuyer,� 2000;� Le� Gallo� et� al.,� 2011;� Puigcerver-Peñalver,� 2007;� Rodriguez-Pose� and�
Garciliazo,�2015;�Rodriguez-Pose�and�Novak,�2013),�where�it�is�reported�that�the�funds�of�the�
CP�were� taken� from�official� publications� or� they�were�made� available� to� them� by� the� EU,�
listing,�however,�limited�information,�or�no�information�at�all,�about�the�amount�of�the�funds�
that�were�included�in�the�analysis,�and�their�distribution�in�space�and�time.�
After,� Fratesi� and� Perucca� (2014)� evaluated� the� CP� in� regions� of� various� countries� in�

Central�and�Eastern�Europe,�taking�into�consideration�only�payments�by�the�ERDF�and�the�CF�
from�the�database�of�the�SWECO�(2008),�allocated�to�four�areas�of�intervention�and�only�for�
the�2004-2006�period.�The�same�database�was�also�used�by�Butkus�et�al.�(2019)�to�assess�the�
impact�of�the�CP�on�EU�regions�for�the�2000-2006�period.�Also,�Ҫolac�(2015)�includes�in�his�
article�a�rich�literature�on�the�study�of�the�convergence,�absolute,�conditional�β-convergence�
and�σ-convergence�of�33�states�of�the�Central�and�Eastern�European�(CEE)�and�South�Eastern�
European.�What�is�more,�Fiaschi�et�al.�(2018)�characteristically�report�that� the�use�of�actual�
payments� is� the�most� accurate� variable� for� the� simulation� of� the� CP.� However,� due� to� the�
limited�availability�of�data,�and�to�expand�the�period�time�of�their�analysis�beyond�the�2000-
2006� period,� they� developed� a� complex� methodology� about� the� distribution� of� actual�
payments�to�the�regions,�according�to�the�GDP�p.c.�upon�commencement�of�the�programming�
period,�assuming�that�the�level�of�support�remains�constant�over�time.��
In�more� recent� literature,� research� that� is�based� on� the� counterfactual�method,�and�more�

specifically,� on� the� regression� discontinuity� technique� (Lemieux,�2010)� can� be� found�more�
and�more�often�(Becker�et�al.,�2010,�2013,�2018;�Cerqua�and�Pellegrini,�2018;�Crescenzi�and�
Giua,� 2020;�Gagliardi� and� Percoco,� 2017;� Pellegrini� et� al.,� 2013;� Percoco,� 2017).� In� these�
research�studies,�the�CP�is�simulated�by�using�dummy�variable,�and�takes�binary�values�“0”�
and�“1”�depending�on�whether�the�region�under�investigation�belongs,�or�not,�to�regions�that�
are�eligible� to� receive� support� from� the�CP.�Therefore,� it� emerges� that� the�CP� is� evaluated�
indirectly,� through� the� benchmarking� of� “similar”� regions� “with� and� without� the�
intervention”.� The� reason�of� using� the�binary� dummy� variable�“0-non�beneficiary”� and�“1-
beneficiary”�regions�for�the� simulation�of�the�CP�is�also�followed�by�a�group�of�researchers�
(Boldrin�and�Canova,�2001;�De�Dominicis,�2014;�Falk�and�Franz,�2008;�LeSage�and�Fischer,�
2008;� Ramajo� et� al.,� 2008),� and� although� they� are� based� on� the� neoclassical� model� of�
development,�they�do�not�take�the�allocation�of�CP�resources�into�account.�
The�most�recent�research�paper�that�uses� actual�payments�for�the�simulation�of�the�CP�is�

the� paper� of� Cerqua� and� Pellegrini� (2018).� In� specific,� by� modifying� the� regression�
discontinuity�method�and�introducing�the�variable�of�level�of�support,� they�estimate�that� the�
CP� has� a� positive� impact� on� the� economic� development� of� the� EU� regions.� They� report,�
without�providing�a�more�detailed�reference,�that,�a�result�of�data�that�were�made�available�to�
them�by�the�EU�and�external�consultants,�payments�through�operational�programs�by�all�five�
funds� of� the�CP�were� distributed� regionally� for�each�year�of� the�1994-1999�and� 2000-2006�
programming� periods,� allowing� thus� an� analysis� that� expands� across� 208� regions� to� be�
conducted�with�accuracy,�which�was�not�possible�in�the�past.�

3.� Method�and�data�

The�estimation�of�the�contribution�of� the�CP� to�the�development� and�convergence�of� the�
EU�regions�is�made�through�the�implementation�of�an�econometric�model�that�is�founded�on�
the�neoclassical�growth�theory�of�Solow-Swan�(1956)�and�is�described�in�detail�in�the�papers�
of� Barro� and� Sala-Martin� (1991,� 1992),� Sala-Martin� (1996).� Without� underestimating� the�
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flaws� of� the� model,� as� they� have� been� highlighted� by� several� researchers� (Durlauf,� 2009;�
Quah,� 1993;� Rodrik,� 2012),� it� is� selected� to� be� used� in� this� paper,� in� order� to� enable� the�
benchmarking�of�results,�since�it�is�used�by�the�overwhelming�majority�of�empirical�analyses�
that�can�be�bound�in�the�literature.�The�alternative�option�the�refers�to�the�application�of�the�
counterfactual�method�does�not�qualify,� since� it� evaluated� the�CP� indirectly,�without� taking�
into�account�the�key�variable�that�refers�to�the�application�of�the�CP,�i.e.,�the�level�of�support�
that� is� expressed� by� the� allocation� of� funds.� Furthermore,� the� limitation� that� applies� to� the�
application�of�the�counterfactual�method�for�“similar”�regions�that�were�either�“beneficiaries”�
or� “non-beneficiaries”� of� the� CP,� is� extremely� difficult� to� be� met.� In� more� detail,� in� the�
neoclassical�growth�model,�development�is�expressed�by�the�rate�of�change�of�the�GDP�p.c.�in�
PPS,� and� represents� the� dependent� variable� of� the� model,� whereas� its� mathematical�
formulation� in� the� case� of� a� panel� data� layout,� i.e.,� combination� of� cross-sectional� that�
correspond�to�regions�and�time�series,�is�the�following�(Alexiadis�et�al.,�2010;�Maynou�et�al.�
2016;�Mohl�and�Hagen,�2010):�
�

�
�
where�index�i�denotes�the�region�(i=1,�…,�N),�t�the�year�(t=2000,�…,�2016),�β0,�β1,�β2�and�

βj�the�unknown�coefficients�that�are�determined�by�linear�regression�analysis.�As�independent�
variables� are� regarded� the� GDP� p.c.� in� PPS� with� a� time� lag� (GDPPCi,t-1),� the� payments�
(EUSFi,t)� of� the�CP� in�€,�which� is� also� the�key�variable� for� the�application� of� the�CP,� the�
contribution�of�which� to�development� is� investigated,�and�Χi,t�as�independent�variables�that�
affect� the� conditions� of� development� and� convergence� of� regions,� and� may� refer� to� the�
composition� of� the� economy,� employment,� demographics,� research� and� innovation,� living�
conditions,�etc.�
In�the�literature�(Bouayad-Agha�et�al.,�2013;�Esposti�and�Bussoletti,�2008;�Islam,�2003),�it�

is�also�recommended�to�use�the�constants�μi�and�λt�to�take�space�and�time�heterogeneity�into�
account.� In� specific,� constant� μi� determines� the� non-measurable� impact� that� the� unique�
characteristics�of� each� region� that� are� constant� in� terms�of� time� can�have�on� the�dependent�
variable.�These�characteristics�can�be�associated�with�both�inherent�comparative�advantages,�
or� limitations,� due� to� its� geographical� location� and� special� structural� and� institutional�
characteristics�that�are�identified�on�a�national�level,�and�which�provide�a�different�degree�of�
freedom� to� each� region� that� should� be� taken� into� consideration� in� the� analysis.� The�
disturbance�term�ui,t�is�also�included,�which�follows�a�normal�distribution�with�a�mean�value�
of� zero� and� constant� standard� deviation� N(0,� σ2),� and� which� is� the� remainder� stochastic�
disturbance� term�of�the�sample,�such�as�the�omitted�of�independent�variables� that�affect� the�
dependent� variable,� measurement� errors,� and� other� random� factors� that� are� ignored� in� the�
mathematical�expression�of�the�model.�
Convergence�can�be�achieved�if�coefficient�β1� takes�negative� and�statistically�significant�

value�during�the�evaluation�of�the�model.�The�case,�which�is�classified�as�b-convergence�case,�
describes� the�process,�during�which,� the�poorer� regions�develop� faster� than� the�richer�ones,�
reaching� a� common� equilibrium� in� the� long� run,� and� resulting� in� a� decrease� in� inequality.�
Additionally,� the�σ-convergence�assumption�can�be� identified�as�a�process�of�decrease�over�
time,�of�the�dispersion�of�the�GDP�p.c.�in�the�economies�under�investigation.�The�coefficient�
of�variance� (CV)�is�taken�as�a�measure�dispersion,�which�is�defined�as� the�ratio�of�standard�
deviation� over� the� arithmetic� mean.� The� two� forms� of� convergence� are� considered� as�
complementary,�and�in� literature,�it�is�recommended� that�they�are�examined�simultaneously,�
since�b-convergence�provides� the�necessary,�but�not� sufficient,�condition� for�σ-convergence�
(Batabyal,�2017;�Ederveen�et�al.,�2003;�Koudoumakis�et�al.,�2019).��
Regarding� the� data�of� this� research,� in� order� to�cover� the�gap� that�was� identified� in� the�

literature� concerning� the� actual� allocation� of� CP� funds� at� a� regional� level,� the� details� of�
payments� that� were� announced� by� the� EU� on� the� 30th� anniversary� of� its� realization� were�
selected� to� be� used� (European� Commission,� 2018).� In� more� detail,� in� April� 2018� the� EU�
published,�Table�1,�the�most�complete�historical�data�about�payments�from�its�budget�made�by�
the� ERDF,� the� ESF� the� EAFRD,� and� the� CF� to� 272� regions� (NUTS� 2)� (Eurostat,� 2018),�



Koudoumakis�P.,�Botzoris�G.,�Protopapas�A�,Regional�Science�Inquiry,�Vol.�XIII,�(2),�2021,�PP.�277-290�282

covering� the� 1986-2016� time� period.� In� the� publication,� the� distribution�method� of� the� CP�
funds�on�a�regional�level�is�described�in�detail,�as�well�as�an�estimation�of�the�actual�annual�
allocation�of�payments,�taking�into�account�the�time�lag�that�exists�between�the�payments�that�
are�made�by�the�EU�to�member�states�and�the�actual�payments�that�are�made�by�member�states�
during�the�implementation�of�the�CP.�

Table�1:�Descriptive�statistics�measures�of�the�CP�funds�over�the�1986-2016�period�

�
Source:�European�Commission�(2018)�and�own�processing.�

Besides,�from�the�progress�in�the�allocation�of�the�CP�funds�over�time,�Figure�1,�it�emerges�
that�the�first�allocation�of�funds�is�recorded�in�1986,�and�subsequently,�especially�from�1989�
onwards,�when�the�commencement�of�the�first�programming�period�(1989-1993)�took�place,�
with� a� growing� rate� of� resources� and� several� supported� regions,� the� payments� reach� their�
maximum� annual� value� in� 2013,� amounting� to� €65.1bn� and� 272� beneficiary� regions.� The�
declining�trend�is�recorded�from�2013�to�2016�and�is�due�to�the�transition�from�the�completion�
of� the� fourth�programming�period�(2007-2013)� to�the�commencement�of� the� fifth�on�(2014-
2020),�the�data�of�which�have�not�been�integrated�yet.�

Figure�1:Allocation�of�CP�funds�per�year�and�number�of�supported�regions.�

�
Source:�European�Commission�(2018)�and�own�processing.�
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The� remaining� data� that� are� input�during� the� application� of� the� econometric�model,� and�
refer� to� both� the� GDP� p.c.� in� PPS� and� the� independent� variables� Xi,t� are� taken� from� the�
database�of�the�Eurostat.�The�data�were�developed�in�the�form�of�a�panel,�the�growing�use�of�
which� is� due,� inter� alia,� to� their� ability� to� reduce� the� problem�of�multicollinearity,� i.e.,� the�
correlation�on�independent�variables,�as�well�as�overcome� the�problem�of�heteroscedasticity�
that� refers� to� a� non-constant� variance� of� the� disturbance� term� in� the� linear� model� (Baltagi,�
2005).�
Prior� to� the� application� of� the� econometric� model,� and� in� order� to� address� the� strong�

heterogeneity�of�the�EU�regions,�they�are�classified�into�three�groups,�according�to�the�mean�
value� of� the�GDP�p.c.� in�PPS� over� the� 2000-2017�period.�The� results� of�clustering� the� 272�
regions�are�presented�in�Appendix�A,�Table�A.1�while�the�descriptive�statistics�measures�for�
the�resources�of�the�CP�per�group�of�regions�are�presented�in�Table�2.�

Table�2:�Descriptive�statistics�measures�of�the�CP�funds�per�group�of�regions�

�
Source:�European�Commission�(2018)�and�own�processing.�

Therefore,� the� current� research� covers�237� regions� or� 87%�of� the�EU� regions,� to�which�
€693.110bn� or� 88%� of� the� total� funds� are� allocated,� of� which� the� 46.7%� in� Group�A,� the�
22.9%�in�Group�B�and�the�18.4%�in�Group�C.�The�mean�annual�level�of�support�is�estimated�
at�€202,�€100,�and�€27�per�citizen,�which�is�equal�to�1.63%,�0.63%,�and�0.12%�of�the�GDP,�
for�Groups�A,�B�and�C,�respectively.�Moreover,� the�maximum�annual�support�is�€1,250�per�
citizen�or�10.4%�of�the�GDP�for�Group�A,�€1,060�per�citizen�or�6.8%�of�the�GDP�for�Group�
B,�and�€439�per�citizen�or�2.3%�of�the�GDP�for�Group�C.��
Much�lower�amounts�of�resources�can�be�found�in�the�literature.�As�indicated�by�Butkus�et�

al.� (2019)� report� payments� of� €149.8bn,� Fratesi� and� Perucca� (2014)� €21.106bn,� whereas�
Becker� et� al.� (2010,� 2013,� 2018)� report� that� the� annual� allocation� of� resources� per�
programming�period�range�from�€10.3bn�to�€15.7bn.�Besides,�Pinho�et�al.�(2015)�report�that�
payments� amount� to� €28� per�citizen�or� 1.41%�of� the�GDP.�Mohl� and�Hagen� (2010)� report�
payments�ranging�from�€5.4�to�€264.4�per�citizen,�while�in�the�study�of�Esposti�and�Bussoletti�
(2008),� they� range� from� €148.9� to� €443.2� per� citizen.� Further� to� that,� Rodriguez-Pose� and�
Fratesi� (2004)� indicate� that� funds� are� as� high� as� 1.74%� of� the� GDP� for� the� Convergence�
regions,� 0.94%�of�which�were� allocated� from� regional� programs,� and� the� remaining�0.84%�
from�sectoral�programs.�It�should�be�noted�that�35�regions,�to�which�€94.536bn�or�12%�of�the�
total� funds� are� allocated,�are�not� classified� into�any� group� and� are�not�part� of� the� analysis,�
since� they�either�present�limited�data�or�outlier�residual�values�of�the�disturbance� term�upon�
implementation�of� the�econometric�model.�It�is�characteristically�reported�that� the�following�
are�not�included�in�the�analysis:�all�eight�regions�of�Romania�(RO),�three�out�eight�regions�of�
Sweden� (SE),� some�regions�that� include�an�entire�member�state,�e.g.�Estonia�(EE00),�Malta�
(MT00),� Latvia� (LV00),� and� also� regions� with� special� features,� such� as,� for� example,� the�
region� of� Groningen� (NL11)� in� the� Netherlands,� the� special� behaviour� of� which,� due� to�
exploitation�of�natural�gas,�has�also�been�highlighted�in�other�reports�(Ederveen�et�al.,�2003).�
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4.� Results�

The�results�from�the�application�and�test�of�goodness�of�fit�of�the�econometric�model�for�
the� assessment� of� the� impact� of� the� CP� on� the� development� and� convergence� of� the� EU�
regions� are� presented� for� Groups� A,� B� and� C� in� Table� 3.� Two� cases� can� be� identified,�
according�to�the�number�of�independent�variables�that�are�included�in�the�model:�a)�the�basic�
model,�which�only�includes�as�independent�variables�as�the�GDP�p.c.�in�PPS�with�a�time�lag�
(GDPPCi,t-1)�and�the�CP�payments�in�€�(EUSFi,t),�as�well�as�b)�the�modified�model,�which�
includes�additional�independent�variables�(Χi,t)�that�affect�significantly�the�conditions�for�the�
development�and�convergence�of�the�regions.�

Table�3:�Results�and�tests�of�goodness�of�fit�of�the�model�

�
Source:�Own�processing.�

According� to� the� results� of� the� basic� model,� for� Group� A,� the� assumption� of� normal�
distribution� of� residuals� of� the� disturbance� term� is� violated,� as� it� is� estimated� through� the�
statistical� calculations� of� Jarque-Bera� (1980).� It� is� pointed� out� that� the� normality� if� the�
residuals�of�the�disturbance�term�is�an�essential�condition�for�the�validity�and�reliability�of�the�
method�of�least�squares,�where�the�solution�that�is�provided�by�the�model�is�based�(Arbia�et�
al.,� 2005,� Baltagi,� 2005,� Islam,� 2003;�Maynou� et� al.,� 2016).�At� the� same� time,� the� need� is�
demonstrated�the�examine�the�possibility�of�increasing�the�explanatory�capacity�of�the�model,�
which�is�56.3%,�66.4%�and�69.5%�for�Groups�A,�B�and�C,�respectively,�as�it�emerges�from�
the�coefficient�of�determination�R2.�In�this�context,�the�explanatory�capacity�and�goodness�of�
fit�of�the�modified�model�are�examined�through�the�addition�of�independent�variables�that�are�
associated�with�the:� a)� economy,� such� as� the�percentage�of� participation� in� establishing� the�
Gross�Value�Added�(GVA)�of�the�primary,�secondary,�and�tertiary�sectors,�and�the�number�of�
overnight�stays�of�tourists,�b)�employment,�such�as�the�employment�to�population�ratio,�both�
overall�and�for�employees�with�a�tertiary�education,� in�specific,�and�c)�living�conditions�and�
demographics,� such� as�population�density,�growth,� life� expectancy� at� birth,�child�mortality,�
and�ageing�index.�From�more�than�thirty�alternative�models�that�were�examined�in�addition�to�
the�basic�model,�both�individually�and�in�combination�with�the�above�independent�variables,�
it�emerges�that�only�the�addition�of�the�rate�of�participation�of�the�secondary�sector�(GVAB)�
to� the� establishment� of� the� GVA� contributes� to� the� satisfaction� of� the� assumption� of� the�
normal� distribution� of� residuals� of� the� disturbance� term� throughout� Groups.� Also,� the�
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explanatory� potential� of� the�modified�model� increases� sufficiently,� and� amounts� to� 62.5%,�
70%�and�72.5%�for�Groups�A,�B�and�C,�respectively,�as�it�is�presented�in�Table�3.�It�should�be�
noted�that�the�contribution�of� the�manufacturing�sector�to�development,�also�identifying�it�as�
the� driving� force� behind� it,� has� already� been� acknowledged� from� an� early� stage� (Kaldor,�
1967),� while,� nowadays,� it� plays� a� key� role� in� regional� development,� mainly� through� the�
Strategy�of�Smart�Specialization�(Foray�and�Goenaga,�2013;�Midelfart-Knarvik�and�Overman,�
2002;�Percoco,�2017).�In�terms�of�the�effect�that�the�sectoral�composition�of�the�economy�has�
on�development,�it�is�reported�that�the�negative�impact�of�the�service�sector,�especially�in�the�
cases�where�it�grows�disproportionately�to�the�other�two�sectors�of�the�economy,�is�described,�
and� documented� in� the�paper� of�Percoco� (2017).�At� the� same� time,� the�development� lag�of�
regions� that� rely� mainly� on� the� primary� sector� is� acknowledged� by� several� researchers�
(Bussoletti� and� Esposti,� 2004;� Deller� et� al.,� 2003),� and� is� attributed� to� the� low� level� of�
technological� development� that� can� be� utilized� by� the� primary� sector.� Improvement� is� also�
shown�by�the�criteria,�that� are�used� to�test� the�model�in� terms�of�goodness�of� fit,�providing�
evidence�that�the�GVAB�was�fairly�introduced�as�a�new�independent�variable.�The�modified�
model�also�satisfies�the�following:�a)�the�test�of�the�absence�of�autocorrelation�of�the�residuals�
of� the�disturbance� term�concerning� the�correlation�of� two�successive�values� ut� and�ut-1,�b)�
absence� of�multicollinearity� test,� i.e.,� the� linear� relationship�between� independent�variables,�
and� c)� test� of� the� absence� of� endogeneity� for� the� model,� i.e.,� the� non-correlation� of�
independent�variables�with�the�residuals�of� the�disturbance�term.�In�addition,�the�assumption�
of�σ-convergence�was�examined�for�the�three�groups�of�regions,�Figure�2,�taking�into�account�
the�progress�of� the�CV�over�time.�It�emerges�that� there�is�a�decrease�in�the�dispersion�of�the�
development�level�of�Group�A,�i.e.,�σ-convergence�and�a�constant�progress�to�slight�increase�
in� the�dispersion� of� the�development� level� of�Groups�B� and�C.� It� should� be� noted� that� the�
formulas�for�calculating�the�speed�of�convergence�and�the�half-life�time�are�described�in�detail�
by�Arbia�(2006).�

Figure�2:Coefficient�of�variation�(CV)�change�over�time�in�the�groups�of�regions.�

�
Source:�Own�processing�

5.� Conclusion�

The�literature�review�revealed�that,�so�far,�the�CP�is�evaluated�by�nearly�the�entire�body�of�
research,�without�reliable�and�representative�data�resulting�from�its�implementation.�This�gap�
is�attempted�to�be�addressed�by� this�paper,�by�utilizing�for�the�first� time,�the�most�complete�
and�accurate�historical�data�that�were�published�by�the�EU�in�April�2018,�regarding�payments�
by� the� CP� funds�made� to�272� regions,� spanning� over� the� 1986-2016�period.� In� addition� to�
covering�the�four�main�funds�of�the�CP,�these�data�address�the�two�main�disadvantages�of�the�
data� that� have� been� made� available� so� far,� since� they� include� the� regional� dimension� of�
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resources� from� sectoral� programs� and� take� into� consideration� in� the� establishment� of� the�
annual� allocation�of� payments,� the� time� lag� that� exists� between� the�payments�by� the�EU�to�
member�states�and�the�actual�payments�made�by�the�member�states�during�the�implementation�
of�the�CP�interventions.�
The�actual� allocation�of�CP� funds�at�a� regional� level,�along�with�the�participation�of� the�

secondary�sector,�shaped�up�the�econometric�model�of�the�neoclassical�theory�of�development�
with� a� high� explanatory� capacity� and� the� ability� to� satisfy� goodness� of� fit� testing� and� the�
simplicity�principle.�Therefore,�the�estimated�coefficients�of�the�econometric�model�are�best,�
linear,� and�unbiased� estimators� that� can� be� used� to� conclude� and� to� forecast.� This�can�also�
serve� as� the� basis� for� expanding� research� and� applying� a�more� in-depth� research� approach�
within�specific�scopes,�as�well�as�evaluating�the�CP�funds.�
From� the� implementation� of� the� econometric� model,� it� was� possible� to� calculate� the�

positive� and� statistically� significant� contribution� of� CP� funds� to� the� development� and�
convergence� of� regions�with� a�GDP�p.c.� lower� than� 75%� and�90%� of� the� EU� regions,� i.e.,�
Groups�A�and�B,�respectively,�while� for� regions�with�GDP�p.c.�higher�than�90%�of� the�EU�
average,� i.e.,� Group� C,� the� contribution� of� the� CP� was� estimated� as� positive� but� not�
statistically� significant.� It� should� be� noted� that� the� participation� of� the� secondary� sector� is�
positive� and� statistically� significant� for� the� development� and� convergence� of� all� the� three�
groups� of� EU�regions.�Moreover,� all� the� three� groups� of� regions� converge� (β-convergence)�
during� the�period�under�investigation�(2000-2016).�The� regions�of�Group�B�converge� faster�
than�the�regions�of�Group�C�and�Group�A.�However,�in�all�the�cases,�the�corresponding�rate�is�
lower� than� 2%� to� 7%,� as� it� can� be� bound� in� the� literature� (Badinger� et� al.,� 2004).� More�
specific,�the�rate�of�convergence�of�regions�in�Group�B�is�1.21%�while�it�is�0.99%�in�Group�C,�
and�0.90%�in�Group�A,�in�general,�in�accordance�with�the�results�reported�by�Karras�(2010)�
for� regions� of� Europe.� This� conclusion� gives� weight� to� the� view� of� several� researchers�
(Becker�et�al.,�2013;�Ederveen�et�al.,�2003;�Rodriguez-Pose�and�Garciliazo,�2015)�that�regions�
with�developed�institutional�and�administrative�capacity,�at�it,�applies,�in�regions�on�Group�B,�
make� more� efficient� use� of� CP� funds.� It� is� also� in� concordance� with� what� is� reported� by�
Crescenzi�(2009)�and�Bondonio�and�Greenbaum�(2006),�that�regions�with�a�relatively�higher�
level�of�development,�CP�programs�are�more�effective,�leading�to�the�paradoxical�conclusion�
that�the�CP�achieves�less�where�more�is�needed,�i.e.,�in�less�developed�regions.�
It� is� also�emerging�that� there� is�a�decrease� in� the�dispersion�of� the�development� level�of�

Group�A,�which� implies� σ-convergence,� is� interrupted� after� 2011.� However,� this� is� in� fact�
what�is�believed�to�be�the�results�of�the�economic�crisis�of�2009.�At�the�same,�it�is�found�out�
that�there�is�a�stable�to�a�slight�increase�in�the�dispersion�of�the�development�level�of�Groups�
B�and�C,�confirming� that�β-convergence� is�a�necessary,� but�not� sufficient� condition� to�also�
satisfy� σ-convergence.� The� low� rate� of� convergence� and� low� positive� contribution� of� CP�
resources� indicate� that� there� is� much� more� room� for� improvement� when� it� comes� to� the�
effectiveness�of�the�CP.�
It� can� be� understood� that� the� provision� of� reliable� and� representative� data� from� the�

application�of�the�CP�is�in�everyone’s�interest,�and�mostly�the�EU’s�since�it�can�evaluate�and�
communicate� the�significant� benefits� of� its�policy�on� a�well-grounded� basis,� improving� the�
design�of�new�programs�with�the�CP,�as�well.�
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Appendix�Α�

Table�Α.1:�Classification�of�regions�into�groups�

�
(*)�Regions�(Ν�=�31)�that�were�not�included�in�the�analysis�of�the�econometric�model�of�the�
corresponding�group,�due�to�the�outliers�of�the�residuals�of�the�disturbance�term.�
(**)�Regions�(Ν�=�4)�that�were�not�classified�into�group,�due�to�limited�time�series�data.�
Source:�Eurostat�and�own�processing.�
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