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Itiswellknownandwidelyacceptedbyeconomiststhatthecharacteristicsofthecountriesofthe
EuropeanMonetaryUnion(EMU)createdin1999didnotmatchtherequirementsofanOptimum
CurrencyArea(OCA).TheonlycriteriaformembershipoftheEMUwerenominal.Astrictlevelof
convergenceininflationandinterestrateswasimposed.Inadditiontothenominalconvergence,
aprocessofconvergenceofnominalandrealincomesinthenewmonetaryareawasexpected
to be generatedwith themonetary integration.After summarizing the criteria for a successful
currency area in the context of theOCA theory,we study the real and nominal convergence
processforanoldergroupofcountries(11)toestablishwhetherornotthesecountriessatisfythe
conditions of anOCA.We applyADF tests, togetherwith theSchmidt‑Phillips tests, andwe
estimatethefractionaldifferentialprocesstoovercomethedisadvantagesofthetraditionaltests,
to test for nominal and real convergence.We conclude that a processof real divergenceand
nominal convergence does exist, and suggest this is a source of genuine imbalance in the
European integration process that can destroy the harmonious development of theEuropean
MonetaryUnion.
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9 1. Introduction

In 1961,RobertMundell publishedhis famouspaper entitled “ATheory ofOptimumCurrency
Areas”,inwhichhepresentedtheideaofanoptimalmonetaryarea.
Nearly fourdecades later, in1999, theEuropeanUnion (EU) created itsmonetaryareawitha
common currency: theEuro. Initially, theEuropean single currencywas used purely as bank
money,butin2002,theEurowasintroducedascoinsandbanknotesandsincethenithasbeen
usedasameansofpaymentintheEU.
Forcenturiesbefore,thesituationinEurope,andindeedworldwide,wasthateachcountryhadits
owncurrency (BaldwinandWyplosz,2009),and that inextremecircumstances, somecities in
certainregionsdifferentiatedtheircurrencies.Nationalsymbolsweredisplayedoncoinsandban‑
knotesandinearliertimesfeudallordshadtheirfacesstampedongoldandsilvercoins.
Apart from indicating national and regional boundaries, a currency is also useful because it
enables and stimulates real, commercial and financial activity reducing transaction costs.The
morepeopleacceptacurrency,themoreusefulitisasacurrency.Inthatsense,acontinentof
manycountriesandstates,asforexample,Europe,canbeexpectedtobenefitfromhavingthe
samecurrency (Rose,2004;FrankelandRose,2002;BaldwinandWyplosz,2009;Eicherand
Henn,2009)acceptableanywhereintheregion,andwhichallowsforglobaltradewithoutincur‑
ringcostlytransactions.
ThisisoneofthemainreasonsunderpinningtheOptimumCurrencyArea(OCA)theory,anditis
thisthatwediscussinthispaper.WeanalyzewhethertheEuropeanUnion(Eurozone)isindeed
anOptimumCurrencyArea, investigating the existenceof real andnominal convergence in a
geographicalzoneinwhicharestrictedgroupofcountriescouldsharethesamecurrencysince1
January,1999.
Infact,sincethebeginningoftheEuro,therehavebeenmanydiscussionsontheissueofwheth‑
er theEurozonecouldactuallybeclassifiedasanOCA,andof thewisenessof thedecisionto
adoptonecommoncurrency.Morerecently,inthecurrentfinancialcrisis,theskepticismconcern‑
ingthisdecisionhasintensified(Furrutter,2012),anditisappropriatetore‑appraisetheEU‑OCA
discussiontoexaminetherationaleforthecreationofacommoncurrencyareaanditscriteriafor
membership.
Ourcontributionto thedebate focusesonthestudyof thedepthofEuropean integrationunder
thetwoperspectivesofrealandnominalconvergence.Forthispurpose,weexploretheprocess‑
es of real convergenceandnominal convergencebasedon spectral analysis,Hurts indicator,
AugmentedDickey‑Fuller (ADF) andSchmidt‑Phillips unit root tests, and fractionally‑integrated
processes.
Thepaperisstructuredinfivesections.Insection2wesummarizeRobertMundell’stheorycon‑
cerningOCAsbybrieflyreviewingthewell‑knowneconomicandpoliticalcriteriaforasuccessful
currencyarea.Insection3,fromMundell’sOCA‑theoryweaddressthequestionofwhetherthe
EuropeanUnion(Eurozone)reallyisanOCA.Insection4,weanswerthisquestionbyassessing
theintegrationprocessoftheolderEU12(‑1)membercountries.Finally,insection5,wepresent
someconcludingremarksbasedonempiricalevidence.

ThenotionofanOptimumCurrencyAreawaspioneeredbytheeconomistRobertMundell(Mun‑
dell, 1961).However,whilst credit oftengoes to this author as thearchitect of the idea, some
scholars(e.g.,Scitovsky,1984)pointtoearlierstudiesonthesamesubject,namelyAbbaLerner
(Lerner,1944,1947).

2. Optimum Currency Area Theory
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AnOptimumCurrencyArea(OCA) isageographical regionwhich, ifsharingasinglecurrency,
would be able tomaximize economic efficiency in that area.The theory attached to theOCA
describestheoptimalcharacteristicsforthemergerofcurrenciesorthecreationofanewcurren‑
cy. In thatsense, the theory isasystematicway todecidewhetherornotagroupofcountries
wouldbenefitfromabandoningtheirnationalcurrenciesandadoptingasinglecurrency.Asingle
currency isassociatedwithmonetaryunion,which itself isoneof the final stagesofeconomic
integration.Forthisreason,thistheoryisoftenmentionedwhendiscussingtheEuropeanintegra‑
tionprocess,andthecreationoftheEurozone.
ThebasicquestionwhichOCAtheoryattemptstoansweriswhat conditions must be fulfilled for 
two or more countries to use the same currency instead of separate ones?Atthesametime,itis
alsopertinenttoaskinthecaseoftheEurozone, is it advantageous for the current 18 member 
countries to use the Euro as their common currency rather than having their own currencies?
Toanswerthesequestions,thetheoryoftheOCAdevelopsasetofeconomicandpoliticalcrite‑
riawhichrecognizethattherealeconomiccostofeliminatingtheexchangerateinstrumentand
acceptingasinglecurrencyarisesinthepresenceofasymmetricshockswhichdonotaffectall
monetaryunionmembercountriesinthesameway.
ThemaintenetsofOCAtheoryarethat foracurrencyareatooperateproperly,membercoun‑
triesmust demonstrate similar economic and political conditions and have sufficiently flexible
labor,capital,andproductmarketstoallowadjustmentsinthefaceofasymmetricshocks.
Thereare fourclassic,andoften‑citedeconomiccriteria forasuccessfulcurrencyarea: i) labor
mobilityacrosstheregion;ii)opennesswithcapitalmobilityandpriceandwageflexibilityacross
theregion;iii)productiondiversification;andiv)similarbusinesscyclesforparticipantcountries.
In addition, threepolitical criteria canbe identified: v) fiscal transfermechanism to redistribute
incometoareas/sectorswhichhavebeenadverselyaffectedbylabormobilityandopenness;vi)
similar(homogeneous)preferences/ideologies;andvii)solidarity(‘commonalityofdestiny’)1.
ThefirstcriterionwassuggestedbyRobertMundellin1961whenhedevelopedtheconceptofan
OCA(Mundell,1961).Hismainunderlyingbeliefwasthatthecostsinvolvedinsharingacommon
currencywould be eliminated if the factors of production, labor and capital,were fullymobile
acrossborders.As it isusually supposed that capital isperfectlymobile, the real barriers then
comefromtheabsenceoflabormobility.
Thiscriterion implies thatcountrieswithgoodopportunitiesshouldattract labor fromthosewith
fewemploymentopportunities. Inotherwords, if there isunemployment inonecountry,people
mustmove toanother country.According to theMundell criterion inanOCApeople canmove
easily.Sucheaseofmovementrequiresnotonlytheabsenceofvisas,andthepresenceofwork‑
ers’rights,butalsotheremovalofanyculturalandinstitutionalbarrierstofreemovement,such
as different languages and different pension schemes throughout the region.Thus, the labor
mobility criterionadvocates that ifmember countries in a currencyareaarehit by asymmetric
shocks, they should haveahighdegreeof labormobility soasnot to create grossdisparities
betweenthemembercountries.
Thebasic ideabehind thesecondcriterion,opennesswithcapitalmobilityandpriceandwage
flexibilityacross the region,was formulatedbyRonaldMcKinnonaccording towhom,countries
whichareveryopentotrade,andtradeintenselywitheachother,formanoptimumcurrencyarea
(McKinnon,1963).So,iftradeisflowingfreely,themarketforcesofdemandandsupplyautomati‑
callydistributemoneyandgoodstowheretheyarenecessary.Consequently,theirpriceswillbe

1Thelabormobilitycriterionisrelatedtothewayofminimizingthecostsofanasymmetricshockwithinacur‑Thelabormobilitycriterionisrelatedtothewayofminimizingthecostsofanasymmetricshockwithinacur‑
rencyarea.Theotherthreeeconomiccriteriafocusonadifferentproblem.Theyaimtoidentifywhichregions
areunlikelytobehitbyexternalshocksinfrequentormoderateenoughtobeoflimitedconcern.Thelastthree
criteriadealwithmorepoliticalissues.Theyaskwhetherdifferentcountriesarelikelytohelpeachotherwhen
facedwithasymmetricshocks.IntheexplanationoftheOCAcriteriawefollowverycloselythepresentationby
FrankelandRose(1998),andBaldwinandWyplosz(2009).
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thesameathomeandabroad.Changingtheexchangeratewillthusnotaffecttherelativeprices
ofsuchdomesticandforeigngoods.Inotherwords,exchangeratechangesleavethecountry’s
competitivenessunchanged.Themoreopentheregion,themoreimportantisthisobservation.
Howeverinpracticethisdoesnotworkperfectlyasthereisnotruewageflexibility.Forexample,
inthecaseoftheEurozone,membercountriestradesignificantlywitheachother.Intra‑European
trade isgreater than international trade.Assuggestedby themost recentempiricalanalysisof
theEuroeffect, theuseof theEuropean single currencyhas increased tradeby5‑15% in the
Eurozonewhencomparedtothetradebetweennon‑Eurocountries(Micco,SteinandOrdonez,
2003;Rose,2004;Baldwin,2006;BergerandNitsch,2008;BerginandChing‑Yi,2012).
Accordingtothethirdcriterion,initiallyidentifiedbyPeterKenen,countrieswhoseproductionand
exportsarewidelydiversifiedandofsimilarstructurecanbeanOCA(Kenen,1969).Therefore,a
countrythathasawiderangeofproductswillhaveaslowerdecreaseinitsproductionifexternal
demandfalls.Onthecontrary,acountrywithalowdegreeofdiversificationwouldthenneedto
useitsmonetarypolicytoreduceshocks,whereasahighlydiversifiedeconomymayfinditvalu‑
abletoformacurrencyunion.Inthatcase,good‑specificshocksarelikelytobeoflittleaggregate
consequenceandtoaffectallmembercountriesinasimilarway,thuslesseningtheneedforany
exchangerateadjustment(BaldwinandWyplosz,2009).
Underthesecircumstances,membercountriesinacurrencyareashouldbewelldiversifiedand
producesimilargoods. In thisway, therewillbe fewermacroeconomicshocksand theywillbe
moresymmetric.Countriesthatarewelldiversifiedwillnotoftenfacechangesindemandfortheir
exportsproducts,andthatproductdiversificationdecreasesthelikelihoodofasymmetricshocks.
ThenextrelevantcriterionofanOCAalsoimpliesthatmembercountriesofthecurrencyarea
shouldnotbesubjecttoasymmetricshocks.Participantcountriesmusthavesimilarbusiness
cycles,whichmeansthattheyshouldexperienceeconomicupsanddownsatthesametime,
so that counter‑cyclical measures adopted by the area’s Central Bank will have positive
effectsonallcountries(LongandPlosses,1983;ArtisandZhang,1995;Caporale,Pittisand
Prodromidis,1999).Infact,whenonecountryexperiencesaboomorrecession,othercoun‑
triesinthecurrencyunionarelikelytofollow.Thisallowsthearea’sCentralBanktostimulate
economicgrowth in downturnsand to restrain inflation in booms.So, this criterion requires
thatmember countries of the currency area should not be significantly different in termsof
economicdevelopmentandgrowth.
Thefifthcriterion,thatofpoliticalorder,statesthatforacurrencyareatooperateoptimally,there
shouldbearisk‑sharingsysteminthecontextofaharmonizedfiscalpolicy,suchasanautomatic
fiscaltransfermechanismtoredistributeincometoregionswhichhavebeenharmfullyaffectedby
labormobilityandopenness (Sala‑i‑MartinandSachs,1992;BaldwinandWyplosz,2009;Cre‑
spo‑Cuaresmaet al., 2011).Usually, this instrument takes the formof taxation redistribution to
lessdevelopedcountries.Thus,ifacountryintheareasuffersanasymmetricshock,acentralfis‑
calauthoritywouldtransfertaxrevenuecollectedfromthecountriesthatarenotadverselyaffect‑
ed to thatone,or those,whicharenegativelyaffected.Putdifferently,crisisareaspay less tax
and receivemorewelfarebenefits.Hence, this criterion implies that countries that doagree to
compensateeachotherforadverseshocks,formanOCA.
However, this fiscal transfermechanism,although theoreticallyaccepted, ispoliticallydifficult to
implementasthewealthycountriesrarelygiveuptheirrevenueeasily2.Infact,suchtransfersare
often implicit, operating inmost of the cases in the currency area like a common insurance
againstasymmetricshocks.

2TheEurozoneis,however,agoodexamplewherethismechanismseemstohaveworkedwell.Infact,theo‑TheEurozoneis,however,agoodexamplewherethismechanismseemstohaveworkedwell.Infact,theo‑
retically,thisregionhasano‑bailoutclauseinthecontextoftheStabilityandGrowthPact,meaningthatfiscal
transferswithinnationalbordersarenotallowed.Nevertheless,duringtherecentgovernmentdebtcrisistheno‑
bailout clausewasde facto abandoned.Formoredetails see, for example,Breuss (2011),Buti (2011), and
Bordo(2011).
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Butpoliticalconditionsalsomatterevenforsymmetricshocks,asisembodiedinthesixthcriteri‑
onofhomogeneouspreferenceswherethecurrencyareamembercountriesmustreachacon‑
sensus on theway to dealwith shocks (vanMarrewijk,Ottens andSchuller, 2006). In other
words,thiscriterionrequiresthatallcountriesagreeonhowtodealwitheverypossibleshock.
Inpracticethererarelyexistsonesinglewaytocombatnegativeshocksastheobjectivestobe
achievedmaychangeovertimeandfromonecountrytoanother.Forexample,shouldacountry
bemoreconcernedaboutunemployment,inflation,oraboutwelfarepayments?Shouldacountry
favortheconsumerswhowishtohaveastrongcurrencytoincreasetheirpurchasingpower,or
theexporterswhoprefertohaveaweakcurrencytoreinforcetheircompetitiveness?Thiscriteri‑
onalsoassumesthatifthecurrencyareamembercountriesdonotsharethesamepreferences
oversuchtrade‑offs,eachofthemwillwantthecommonCentralBanktopursuedifferentpolicies.
Therefore,theremayexiststrongpoliticalconflictsandatworst,thecurrencyunionmaynotsur‑
vive.Underthesecircumstances,inanOCA,countriesmustagreeonthewaytoconductpolicy
actions,whichfrequentlydependsoninstitutionsandideologies.
Thefinalcriterion,solidarity(‘commonalityofdestiny’),isalsorelatedwithpoliticalconsiderations
butmuchmoreso.Aswehaveseenwiththepreviouscriteria,evenwhenshocksaresymmetric,
thesecangeneratepoliticaldisagreements.Suchdivergencesareusuallyacceptedbymember
countriesofthecurrencyunionascostsincurredbylivingtogether(BaldwinandWyplosz,2009).
The consequence is ultimately seenasacceptable because theeconomicagents of a country
readilyagreetoextendtheirsenseofsolidaritytothewholearea.Inthisway,thiscriterionimplies
thatwhenthecommonmonetarypolicyarousesnationalinterestconflicts,thesecountriesneed
toaccepttheassociatedcostsinthenameofacommondestiny.Thisshouldbethestrategyto
betteraccepttemporaryconflictsof interest,especially if theshocksareasymmetricorproduce
asymmetriceffects.

BasedontheKrugmanandObstfeld(2009)casestudyofEuropeasanOCA,thissectionsum‑
marizes the rich andunendingdebate around thequestionofwhetherEurope (theEurozone)
reallyfulfilsthecriteriaofanOCA.
Theoretically,theOCAcriteriashouldtelluswhetheritmakessensetocreateacurrencyunionin
Europe.However,severalcontroversiesexistconcerningthisdecision(see,e.g.,Bofinger,1994;
Karras,1996;BayoumiandEichengreen,1997;KimandChow,2003;Mongelli,2008;Furrutter,
2012).Indeed,thebenefitsoftheestablishmentofacurrencyunioninEuropearehardtoquanti‑
fy,anditmayonlybepossibletofulfilsomeofthesevenOCAcriteria.Itshouldbenotedthatthe
criteria established forEUmember countries to join theEurozoneare not the sameas those
establishedbyMundell(1961)foranOCAinageneralsense.
ThesocalledMaastrichtcriteria3requirethatacountryintendingtojointheEurozonemustcon‑
vergewiththeothercountriesonthebasisof: i) inflation,thatforagivenmembercountrymust
notexceedbymorethan1.5percentagepointsthatofthethreebest‑performingmembercoun‑
tries in termsofpricestabilityduring theyearpreceding theexaminationof thesituationof the
member country; ii) long‑term interest rates, thatmust not exceedbymore than2percentage
pointsthatof,atmost,thethreebest‑performingmembercountriesintermsofpricestability;iii)
deficits,where the ratioof theannualpublicdeficit toGrossDomesticProduct (GDP)mustnot
exceed3%attheendoftheprecedingfinancialyear;andiv)debt,wheretheratioofgrosspublic
debttoGDPmustnotexceed60%attheendoftheprecedingfinancialyear;andmustalsohave
v) exchange rate stability, according towhich countries need to respect thenormal fluctuation

3Usually knownasnominal convergencecriteria thatwerepresented inArticle121(1)of theTreatyestabli‑
shingtheEuropeanCommunity.

3. European Union: An Optimum Currency Area?
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marginsprovidedforbytheExchangeRateMechanismoftheEuropeanMonetarySystem,forat
leasttwoyears,withoutdevaluingagainstthecurrencyofanyothermembercountry.
Asalreadynoted,thesecriteriaarenotthesameasthoserequiredbyOCAtheory,andthereis
nowadaysconsiderabledebateastowhethertheEurozoneisoptimalintermsofacommoncur‑
rency.Thissectionaimstoenrichthisdebate.BasedontheKrugmanandObstfeld(2009)case
study,inwhichtheseauthors examineEurope’ssuitabilityforbeinganOCAdiscussingtheextent
ofintra‑Europeantrade,mobilityofEurope’slaborforce,similarityofeconomicstructure,andthe
amountoffiscalfederalismwithintheEU,wetrytoanswerthequestionastowhethertheEuro‑
zoneisanOCA,andwedothisbyanalyzingthesevencriteriaonebyone.
Inwhatconcernslabormobility,aswehaveseenbefore,theOCAtheorysuggeststhatthiscan
goalongwaytowardalleviatingthecostsofanasymmetricshockwhentheexchangeratecan‑
notbeadjusted(Mundell,1961;BaldwinandWyplosz,2009).However,Europeansdonotseem
totakemuchadvantageoftheSingleMarketwhichallowsthemtoworkand‘becomecalm’any‑
where in theEU. In fact,Europeansdonot evenmovemuchacross regionswithin their own
countries.PeopleinEuropemovelessthanhalfasmuchasUScitizens.InEurope,while21%
moved to another region in the samemember country, only 4.4%moved to anothermember
country(BaldwinandWyplosz,2009;Pasimeni,2014).
ThissituationoflowlabormobilitywithintheEurozoneisduetoseveralbarriers.Indeed,although
travelwithinEuropeancountriesisrelativelyeasy,requiringnovisas,especiallywithintheSchen‑
genarea,thereareseveralobstaclesrelatingtoworkpermits,differentlanguages,customsand
traditions, differentwelfare andpensions schemes, different cultures, national attachment, and
others.EvenworseisthefactthatEuropeancitizensmovemainlyforpersonalreasons,withpro‑
fessional reasonsaccounting foronly5%.So, it isnotsurprising thatwhenasymmetricshocks
occur,migrationplaysasmallerroleinEurope4.Thisimpliesthatthereisariskofhighunemploy‑
mentrates in thecaseofproductmarketdisturbances,sincethere isnowayofbalancingeco‑
nomicshocksvialabormigrationwithinthecurrencyunion.Underthesecircumstances,wecan
saythatEurope(Eurozone)isfarfromfulfillingthelabormobilitycriterion.
Inwhatconcernsopenness,thiscriterionmattersinOCAtheorybecause,inasmallopenecono‑
my,mostofthegoodsproducedandconsumedaretradedoninternationalmarkets5.Therefore,
theirpricesonthedomesticmarketarelargelyindependentoflocalconditionsandanychangein
thevalueofthecurrencytendstobepromptlypassedintodomesticprices.MostEuropeancoun‑
triesareveryopentointernationaltrade,usuallythemoresothesmallertheyare6.Asfarasthe
McKinnoncriterionisconcerned,thisexplainswhythesmallercountriesaretraditionallythemost
enthusiasticsupportersofthecurrencyunion.Ontheotherhand,theKenencriterionisbuilton
theideathatasymmetricshocksarelesslikelyamongcountriesthatsharesimilarproductionpat‑
ternsandwhosetradeisdiversified.
BasedonthestudyofBaldwinandWyplosz(2009),whomadethedecompositionof trade into
three typesofgoods(agriculture,minerals,andmanufacturing)and tookGermanyasabench‑
mark to determine the level of differencebetweeneach country’s trade structure,we can con‑
cludethatdiversificationandsimilarityinEurope(Eurozone)isquitehigh.DissimilaritywithGer‑
many is highest forNorway (a non‑EU country), an oil exporting country, forGreece,where
agricultureplaysamajorrole,andfortheNetherlands,quitedependentonnaturalgas,andyet
anenthusiastic,andsofarenthusiasticEuropeanMonetaryUnion(EMU)membercountry.This

4Thecurrentmigrationprocessunderway inPortugalasaconsequenceof the recenteconomiccrisis isan
exception to this reality.However, the scale of the phenomenon is not sufficiently relevant so thatwe can
extractanothertypeofconclusioninthecontextoftheEurozone.
5RecallthatinthecontextoftheOCAcriteria,opennessisdefinedastheshareofeconomicactivitydevoted
tointernationaltrade.Again,wefollowverycloselythepresentationbyFrankelandRose(1998)andBaldwin
andWyplosz(2009).
6TheUS,ChinaandJapanseemaslargelyclosed,asistheEU(Eurozone)asawhole.
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casewell illustrates that theKenencriterionof productiondiversification isnot absolute, that it
focusesonthecostsofEMUmembership,ignoringtheeconomicandpoliticalbenefits.
AccordingtotheOCAcriteria,akeyelementrequiredtominimizethedisturbancescausedbythe
presenceof idiosyncratic business cycles is theexistenceof similarities in economic structure,
and here especially, similarities in the types of produced goods.Regarding this criterion, and
basedonthestudyofCaporale,PittisandProdromidis(1999),andalsoontheworkofFurrutter
(2012),weconfirmthatmembercountriesof theEU(Eurozone)arenotentirelydistinct in their
industrial andmanufacturing structure. In fact, theyhaveahigh volumeof intra‑industry trade.
However,althoughthecountriesareallEuropean,andsharecommonculturaltraits,theyarealso
verydiverseintheirbusinesscyclesandtradepartners.Bywayofexample,Irelandislikelytobe
moresynchronizedwiththeUnitedKingdomthanwithEasternandCentralEuropeancountries.
Also the levelofGDPpercapitaand thegrowthpatternsof themembercountriesof theEMU
varyconsiderablyaswellastheireconomicstructure.
Lookingatthelaborforcequalificationandcapitalstock,itisseenthatthereareconsiderabledif‑
ferencesbetweennorthernandsouthernEurope.Whilethenorth is ingeneral,highlyequipped
withskilledlabor,capital,andahigh‑qualityproductionstructure,thesouthhasalessinnovative
andspecializedmanufacturingstructure,lesscapitalization,aswellassmallervolumeofqualified
labor. In this context,we can conclude that there is aweak justification for the creationof the
Eurozoneinthegeographicalextentweareexperiencingnowadays.Thehighintra‑industrytrade
isapro‑argumentofcourse,but itseemstobeoutweighedbythenumberofcontra‑arguments
providingdissimilaritiesintheeconomicstructure/businesscycle.
AccordingtotheOCAtheory,countriesorregionshitbyatemporarynegativeshockcouldalso
receive transfers frombetter‑offcountriesasacompensation forhaving lost theexchange rate
instrumentafter joining thecurrencyunion.Withinmost countriesbelonging to currencyareas,
thisredistributivemechanismisautomatic,andthetransfersaretypicallytheoutcomeofthecom‑
binedeffectof the taxsystemandwelfarepayments (unemploymentbenefits, transfers topoor
people,etc.).However,inthecaseofEurope(Eurozone)thereisnosuchsystematwork7.Fiscal
harmonizationisonlynowbeingseriouslyconsideredinEuropeasarequisiteforthesuccessof
theEuro.UnliketheUS,theEUismadeupofnationalgovernments,allcarefullyguardingtheir
sovereignty8.
TheEUbudgetissmall,lessthan2%ofGDP,andalmostentirelyspentonCommonAgricultural
PoliciesandStructuralFundswhichsupportthepoorerregionsindependentlyofwhethertheyare
hit,ornot,byadverseshocks(BaldwinandWyplosz,2009).Anytransfersystemwouldneeda
significantincreaseintheEUbudget,whichisnotlikelytohappeninthenearfuture.Underthese
circumstances,inrespectofthiscriterion,againEurope(Eurozone)isdefinitelynotanOCA.
Intermsofthehomogeneouspreferencecriterion,asalreadynoted,OCAtheoryassumesthatall
countriesmustsharesimilarviewsabouttheuseofmonetarypolicy.However,based,forexam‑
ple,oninflationrates,thisdoesnotseemtobethecase.Infact,low‑inflationGermanyandfor‑
merlyhigh‑inflationItalyorGreecehaveverylittleincommon.Similarly, lookingatpublicdebts,
thereseemstobeagulfseparatingEuropeancountries(BaldwinandWyplosz,2009).
Inwhatconcernshomogeneityofideologies,wecanconcludethatthereismixedbehavior.Itmay
betooearlytodeterminewhetherEurope(Eurozone)isdefinitelycharacterizedbyhomogeneous
preferences.
Finally,regardingsolidarity(‘commonalityofdestiny’),wecansaythatEuropeisfarfromfulfilling
the sevenOCAcriteria, as there is alsomixed behaviorwithin the continent.We can identify
somecommonhistories,butalsowarsandconflicts.Importantnationaldifferencesrevealmuch

7Forexample,GermanywasnotverywillingtotaxitscitizenstohelpGreeceorIreland,whiletheFrenchtax
payersdonotlikeverymuchtheideaofhelpingPortugueseorSpanishpeople.
8EventhoughthereisanEUparliamenteachcountryisultimatelyitsownmaster.EachEuropeangovernment
dependsonthevoteofitscitizensandthelossofnationalsovereigntyoftenleadstolossesofvotes.
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heterogeneity inpeople’s sentiments towardpolitics ingeneral, and theEurozone inparticular.
Nevertheless,whilenationalsentimentdominates, thefirstyearsof theEurozonehavenotpro‑
voked the kind of reaction that differing economic situations could havemotivated.Therefore,
again,Europe(Eurozone)maynotbescoringhighonthiscriterion,butnorisitcompletelyfailing,
itseems.
In summary,we can say thatEurope (Eurozone) is far from fulfilling the sevenOCA criteria.
According tosomeauthors (e.g.Ricci,2008), thissituation is inpart responsible for theactual
Eurozoneeconomicdifficulties.Infact,whiletheEurozoneperformswellonsomeofthecriteria
characterizinganOCA,forexample,mostEuropeancountriesdowellonopennessandproduc‑
tiondiversification,theydononethelessreportlowlabormobilityandcannotrelyonfiscalfederal‑
ism(fiscaltransfers)tosmoothoutregionalandsectorialeconomicdisturbances.

Inthissectionweintroducethemethodologicalprinciplesofourempiricalanalysisandthedata
we have used to access the problemof convergence.The above criteria for anOCAwill be
confirmed in termsof empirical results concerning real, technological andoutput convergence
andalsonominalconvergence.

4.1. Empirical Methodology
In terms ofβ‑convergence, economieswith a lowerGDP tend to grow faster than thosewith
higherGDPpercapita.Thisconceptisrelatedtomobilityofdifferentindividualcountries.Another
way to lookat thisconcept inconditional terms is toadmit that thegrowth rateofacountry is
positivelyrelatedtothedifferencethatseparatesitfromitsownsteadystate(Sala‑i‑Martin,1996).
Theseconceptsareimportantforgrowthanalysis.Whenweanalyzetheevolutionofanareain
termsofanoptimumcurrencyareawearenotinterestedinalong‑runconvergenceprocess.We
shouldlookatthepresenttoseeiftheeconomiesareconverging.Theconceptofconvergenceis
thesocalledσ‑convergence:agroupofeconomiesisconvergingifthedispersionofthevariables
inquestionisdecreasingovertime.Thetwoconceptsarerelated,“anecessaryconditionforthe
existenceofσ‑convergenceistheexistenceofβ‑convergence”(Sala‑i‑Martin,1996,p.1021),but
thislastconceptisnotasufficientcondition.Inwhatfollows,ourcentralconceptswillberelated
totheσ‑convergence,forrealandnominalvariables.
Our first analysis undertaken to establish the presence of convergence, real and nominal, is
basedon theevolutionof theGinicoefficient.Wewant toobtainapictureof theconvergence‑
divergenceprocessbytheevolutionofthisinequalityindicator.ThevaluesoftheGini,thecoeffi‑
cientofvariation,andtheAtkinsonandTheil indices,withdifferentparameters,giveroughlythe
samepicture.FollowingMilanovic(2005,2012),wecalculateanon‑weightedGinicoefficientand
aweightedGinicoefficient.Thefirstconsidersthatacountry istakenasanindividualwhilethe
otherexplicitlyconsidersthatallindividuals(countries)aredifferentandsowemustweighteach
onewithitspopulation.Inthislastsituation,Europeisnotanadditionofcountries,butanaddition
ofEuropeancitizens.
Wealsoapplytheusualtestsofunitroottoconfirmtheexistenceofaprocessofconvergence,
butweproposesomechangestotheusualinterpretationderivedfromthegrowthliterature.We
investigatewhetherthedifferencesinaneconomywithrespecttothegroupaveragearestation‑
arywithoutconstant,andstationaryarounda trend. In the firstsituation, ifacountrydifference
variableisstationarywithadrift,thismeansapermanentdifferencebetweenthetwoeconomies,
andsothecountryisnotconverging.Thisisthereasonwhywerestricttheconstanttozero.But
ifthedifferenceisstationaryaroundatrend,theevolutionofitsvaluesisfundamental.Inthecase
where the trendcoefficient ispositiveand thevariablehasnegativevalues, thecountrycanbe
seen to be approaching the group values, andhence,we can concludeby convergence.The

4. Real and Nominal Convergence in the European Union
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inverse is also true – a negative trend coefficient andpositive values provide evidenceof the
opposite.Thesesituationswillbeappreciatedbyvisual inspection.Toteststationarityweapply
theADFtestwithoutdriftandwithatrend.WeknowthatADFtestshavealowpowerifthetrue
data‑generationprocesshasanauto‑regressivecoefficientcloseto1.Theotherimportantprob‑
lemassociatedwithADFtestsisrelatedwithdeterministicregressorsbecausetheyhaveadiffer‑
entinterpretationunderthenullandalternativehypothesis.SowealsoapplytheSchmidt‑Phillips
Lagrangemultipliertest(SchmidtandPhillips,1992),S‑P,underwhichthedeterministicparame‑(SchmidtandPhillips,1992),S‑P,underwhichthedeterministicparame‑underwhichthedeterministicparame‑
tershavethesameinterpretationunderthenullorthealternative.Thistestallowsthechoiceof
theorderofthepolynomialtrendwhichcanbedecidedbytheplottingofthevariableunderstudy.
Weuseasecondorderpolynomialforalltests.
Insomeway, these testscontinue theHume traditionofaknife‑edgedecision:aserieshasor
hasnotaunitroot.Granger(1980)hasjustifiedandintroducedtheso‑calledfractionally‑integrat‑1980)hasjustifiedandintroducedtheso‑calledfractionally‑integrat‑hasjustifiedandintroducedtheso‑calledfractionally‑integrat‑
edprocesses.Werepresentanautoregressivefractionally‑integratedmovingaverageprocessas
(1–L)dØ(L)xt=θ(L)εt.
Thefractionaldifferenceparameteris‘d’andØ(L)andθ(L)aretheautoregressiveandthemoving
averagepolynomials.Theusualhypothesesaremade:therootsofandØ(L)andθ(L)areoutside
theunitcircleandεisawhitenoiseprocess.
Wesupplementouranalysisofunitrootwiththeestimationoftheorderofafractionalprocessfor
eachvariableunderstudy.Avariablemaybenon‑stationaryandatthesametimemean‑revert‑
ing.So,avalueofd<1meansthatavariablemaybeabehaviorlikearandomwalkoutofequilib‑
riumforlongperiodsbutwhichfinallyreturnstoitsequilibriumvalue.Wewillidentifythissituation
asaconvergenceprocess.
Theestimationof‘d’ismadethroughtwomethods(Fraleyetal.,2013),thefirstbeingtheusual
GewekeandPorter‑Hudak (GPH)method (GewekeandPorter‑Hudak,1983).Thisestimator is
basedonaregressionthatusestheperiodogramfunctionasanestimateofthespectraldensity.
Thebandwidthusedisbw=trunc(nk),where‘n’isthenumberofobservationsand‘k’(0<k<1)is
a parameterwhosedefault value is 0.5 (Diebold andRudebusch, 1989).The secondmethod
uses theReisenestimator (Reisen,1994).Thismethod isbasedona regressionequation that
usesthesmoothedperiodogramfunctionasanestimateofthespectraldensity.Itusesthesame
bandwidthofthefirstmethodandwetakethevalue‘h’,usedinthelagParzenwindow,equalto
.9,bw2=trunc(nh).
The oldest test for testing longmemory processes is the rescaled range statistic of Hurst
(1951).Ashort‑memoryprocesshasavalueofH=.5andvaluesH>.5,farfrom.5,aretaken
asreflectinglongmemory.Thistesthasamajorproblem,whichisthatitissensitivetoshort‑
termdependenceandheteroskedascity.And it isnatural tohavebothproblems in thevari‑
ablesweareusinginthepaper.
McLeodandHipel(1978)defineaprocessoflongmemorywhenthelimitofthesumoftheabso‑
lutevalueoftheauto‑correlationinnotfinite.Thisdefinitionmeansthatthespectraldensityofa
long‑memoryvariable isunboundedat low frequencies.Wealsouse inouranalysisofconver‑
gence,therepresentationofthespectraldensityofthevariablesunderstudy9.Theauto‑correla‑
tionsofa longmemoryprocessdeclinemuchmoreslowlythanastationaryprocessandatthe
sametimethespectraldensityismuchhigherwhenthefrequencytendstozero,ω→0.

4.2. Data Sources
As indicated earlier,we take 12 (minus Luxembourg) economies as a representative group in
termsofeconomic integration inEurope:Germany,France,Belgium, Italy,Netherlands,United
Kingdom,Denmark,Ireland,Greece,PortugalandSpain.Swedenhaschosentoremainoutside
ERMII, thereby intentionallyavoiding the fulfilmentof theadoptioncriteria.Thesituationof the

9Wetakem=1,andsoL=3fortheDaniell’skernel.
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other countrieswas different sowe choose to excludeSweden from our study.Wewant to
answerthequestion:havetheseratherolderEuropeancountriesevolvedinawaythattheycould
formamonetaryunion?Supposingthattheanswerispositivewecanthenputtheproblemofthe
entryinasub‑sampleofthesecountriesofothercountriestoformtheunion.Butiftheansweris
negative, theenlargementof thisgroup to includeothercountriescanend indisasterbecause
thesecoreeconomiesarenotthemselvesinaconditionwheretheycantogetherformtheunion.
Weconsider that theUnitedKingdomandDenmarkhaveexcluded themselves from theEMU
becauseofpoliticalreasonsandinappropriateeconomicconditions.
Almostalldata is fromAMECO(downloaded inOctober2014) from1960 to2012.Thegrowth
rateofTotalFactorProductivity(TFP)isalsofromthissource.WithdatafromtheUnidoProduc‑
tivityWebsite(WPD,www.unido.org/data1/wpd/index.cfm)wehavehomogenizedEuropeanTFP
values in relation toUSAvalues (2005=100 for thiscountry).With theseseriesofTFPwecan
compare relative differencesbetweenEuropean countries and its averageover the years.We
havealsousedPWT,version8,(Feenstra,2013)variablePL_Ctoobtainastructureofpricesfor
2005thatwascomplementedwithGDPdeflatorsfromAMECO.
For real convergencewehave studiedTFPand realGDPper capita and for nominal conver‑
gence,ConsumerPrices,NominalWages (Wn),ConsumersPrice Inflation andWagePrices
Inflation.

4.3. Empirical Estimations and Results
Thespectralanalysisgivesapictureofanot‑long memoryprocessforallvariables,asdoesthe
Hurstindicator.Inthiscase,thevaluesforamorerecentsub‑periodarelowerthanforthewhole
period,indicatingamoreintensiveintegrationforthissub‑period.However,wecannotforgetthat
thedimensionofourbase isverysmall for theapplicationof these tests10. Inwhat followswe
beginwithrealconvergenceandproceedtonominalconvergence.

4.3.1. Real Convergence
Theconceptofconvergenceappliedtoanoptimummonetaryareaisoneofsigma‑convergence.
Weapplythisconcepttothemostpromisingvariable,TFP,forthestudyofrealconvergenceand
alsotoGDPpercapita(DowrickandNguyen,1989;BernardandJones,1996).
FromFigure1itisseenthatduringthe1960swehadarealconvergenceprocess,butbetween
thebeginningofthe1970sandthebeginningofthe1980s,stagnationtookhold,andthereafter,a
substantialincreaseinrealdivergenceisevident.

10Allresultscanbeprovideduponrequest.Allresultscanbeprovideduponrequest.

Figure 1: Gini Coefficient for TFP
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WeobtainasimilarresultforGDPconvergence(Figure2).Sincethebeginningofthe1980swe
seeaprocessof real divergence that contrastswith theevolutionwitnessedbefore the1980s
whenagenuineconvergenceprocesswasinforce.

Theresultsoftheperiods‘before1980’and‘after1980’allowustostudyreal,andalsonominal
convergence,fortheperiodsince1980untilthebeginningofthepresentcontraction(2007).For
Ireland,Portugal,andSpain,wehavealsostudiedtheperiodofEuropeanintegration,1973and
1986to2007,respectively.
We present only the results of theADF tests, S‑P tests and the estimation of the fractional
integration,butcanprovideallresultsuponrequest.
InwhatconcernsTFPconvergence,andintermsofADFandS‑Ptests(Table1),forthetotal
period,1960‑2012,Germany,UnitedKingdom,Denmark,andPortugalareconvergingtothe
average. For the sub‑period 1980‑2007, Germany, France, Belgium and Denmark are
converging. For the period of European integration for Ireland, Portugal and Spain, only
Portugal isconverging.So,during theperiodofmore intense integrationonly fivecountries
converged, thesebeing:Germany,France,Belgium,Denmark,andPortugal. In termsof ‘d’
(Table 2), for the whole period, Germany, Belgium, Netherlands, Denmark, and Portugal
experiencedatechnologicalcatching‑upallovertheperiodbetween1960‑2012.Forthesub‑
sample period of 1980‑2007 (and integration period for Ireland, Portugal, and Spain), the
equivalent group is formedonly by theNetherlands,UnitedKingdom, andDenmark.So, in
conclusion, in termsof fractional integration, thedeepeningof theEuropean integrationhas
notcausedarealconvergenceprocessintermsofTFP.

Figure 2: Gini Coefficient for real GDPpc
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Note:ADF.1andADF.2are theusualADF testswithoutdriftandwith trend, respectively.SPTand
SPRare theSchmidt‑Phillips ‘tau’ and ‘rho’, respectively.Thenotation *, ** and ***areused to
representtherejectionofthenullhypothesisatasignificantlevelof10%,5%and1%,respectively.

TheresultsobtainedwithGDPpcstillreducethenumberofcountriesconvergingtotheaverage,
forthewholeperiod:Belgium,UnitedKingdom,Netherlands,andDenmark,andfortheperiodof
moreintensiveintegration:France,Denmark,andIreland.Concerningfractionaldifferentiationan
almost analogous situation toTFPwas obtained. For thewhole period,Netherlands,United
Kingdom,andDenmarkalsoconvergeintermsofGDPpc,andthisgroupisnowaccompaniedby
Portugal andSpain.The results for the sub‑periodarequite impressive.OnlyNetherlandshas
experienced a convergence process between 1980 and 2007. Ifwe consider the 1986‑2007
periodwehavetoaddSpaintoNetherlands.

Table 1: Unit Root Tests of TFP
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Note:GPHcorrespondstotheapplicationoftheGewekeandPorter‑Hudakmethod,andRaisen
totheRaisenmethod.S.E.meansstandarderror.

Table 2: Fractional Integrated Analysis of TFP
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Note:SeenotesinTable1.

Table 3: Unit Roots Tests of GDP
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Note:SeenotesinTable2.

Withrespecttorealconvergencewemustconcludethatnotonly,asagroup,butalsoindividual‑
ly,theevidenceisagainstconvergencesincethenumberofcountriesthatconvergeisverysmall.
Adeeperanalysismightdrawadarkerpicturebecause thecountriesarediverging inopposite
directions.

4.3.2 Nominal Convergence
Weapplytheconceptofnominalconvergencetolevelsofpricesandwages,andthentoinflation
ofpricesandwages.InFigures3and4weseeacontinuousprocessofconvergencefrom1960
untilnow. Initially,duringthe1960s, theprocesswasslow,but thereafter itbegantoaccelerate
until2000.
WebeginourindividualanalysiswithADFandS‑Ptestsappliedtonominalwages(Tables5and
6).Forthewholeperiod,1960‑2012,itisnotpossibletorejectaconvergenceprocessforGerma‑
ny,UnitedKingdom, Ireland,Greece,Portugal, andSpain. For the sub‑period 1980‑2007 the
groupconsistsofFrance,Belgium,Italy,andDenmark,andfortheirintegrationperiods(1973/86‑
2007)Ireland,Portugal,andSpain.Intermsoffractionaldifferentiationforthewholeperiod,only
theUnitedKingdomandDenmarkcanbe takenasconverging.For thesub‑period1980‑2007,
Germany,Italy,Netherlands,Denmark,andIrelandcanbetakenasconverging.

Table 4: Fractional Integrated Analysis of GDP
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Note:SeeTable1.

Figure 3: Gini Coefficient for GDP Prices

Figure 4: Gini coefficient for Nominal Wages

Table 5: Unit Root Tests of Wn
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Note:SeeTable2.

ConcerningGDPprices(Tables7and8),andforADFandS‑Ptests,fortheperiod1960to2012,
onlyFranceandGreecedonotconverge.Forthesub‑period1980‑2007,Germany,Netherlands,
Greece, andSpain (even during the integration period) do not converge.But the evolution of
inflationisdifferent,sinceforGermanyinflationislowerthanaveragewhileforGreeceandSpain
it is greater than the average.So, the reasons for non‑convergenceare different.Concerning
differential differentiation, for thewhole period three countries always present a value of ‘d’
greaterthanone:France,Netherlands,andGreece.WhileGreeceshowsanoppositeevolution
forGDPinflation.Fortheperiod1980‑2007everycountryhasatleastoneestimationvalueof‘d’
lessthanone,whichmeansconvergence.Inconclusion,forGDPprices,for1980‑2007wehave
aglobalpictureofinflationconvergence.ThebigsurprisecomesfromPortugal,withitsvaluesfor
theintegrationperiod,1986‑2007,reflectinganon‑convergenceprocess.
Letusnowseetheresultsforwagesinflation(Tables9and10).Forthewholeperiod,intermsof
ADFandS‑Ptests,wecanacceptconvergenceforall thecountriesexceptforGreece.Forthe
sub‑period, 1980‑2007,Germany, Ireland, Spain, Denmark, and Portugal (and also for the
integrationperiod)arediverging.Theseresultsforthewholeperiod,fordifferentialdifferentiation,
confirm the above unit root analysis:we can accept the convergence for all these countries
becausethevalueof‘d’isalwayslessthan1.Fortheperiod1980‑2007,onlyonecountryalways
hasavalueof‘d’greaterthan1,thatbeingIreland.Butfortheintegrationperiodthevaluesfor
Irelandarealsolessthan1.

Table 6: Fractional Integrated Analysis of Wn
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Note:SeeTable1.

Note:SeeTable2.

Table 7: Unit Root Tests of GDP Inflation

Table 8: Fractional Integrated Analysis of GDP Inflation
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Note:SeeTable1.

Note:SeeTable2.

Table 9: Unit Root Tests of Wn Inflation

Table 10: Fractional Integrated Analysis of Wn Inflation
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Summingup,weconclude that there isevidenceofaconvergenceprocess in theevolutionof
wageincreasesforallthesecountries,althoughsomedoubtsexistforGermany,Ireland,Spain,
Denmark,andPortugal.

Wehave presented the conditions that a group of economiesmust obey to formanOCA. In
almostall situationsanOCAwas the resultofapoliticalprocess thathasmotivated integrated
regional economies to converge.This processwasa real andnominal one.So, theEuropean
process,basedasitwasonapoliticaldecision,cannotbeconsideredanunusualone.Whatwas
differentwasthenatureofthisareainasmuchastherewasnopoliticalunification,withcountries
continuingassovereignentities.Thedecisionwasmade to respectnominal criteria inorder to
guaranteemonetaryandfinancialstabilityandthecreationofthesinglemarkettoaccomplishthe
remainderofanOCA.Activepublicinterventionoccurredtoachievesomeofthenominalcriteria
but almost no intervention occurred to achieve real convergence.Consequently, theOCAhas
continuedwithoutfreemobilityoflaborandwithmitigatedmobilityofphysicalcapital.
We have analyzed the integration process for an older group of European countries andwe
confirm the existence of price inflation convergence, and determined the consequence of the
integrationofgoodsmarkets.Wealsoconclude thatwage inflationconvergenceexists,butwe
think this ismore the result of contagion andUnion behavior than ofEuropean labormarket
integration (Pasimeni, 2014).Additionally,weobserve the existenceofwage convergencebut
perhapsthemostimportantresult istheabsenceofrealconvergence.Summingupourresults,
wageconvergence,without intensivecapitalmobility, (+) realdivergence,wesee thatwehave
theworst of all possible results, andwemust say that thiswill be a sourceof real imbalance
betweencountriesintheprocessofEuropeanintegration.
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