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1 Introduction
M anyEuropeancountriesarenowfacingthedecisionwhethertoadoptthe
European singlecurrency. T his paperlooks atthepotentiallabor-market
problemsfollowingsuchamoveinoneofthesmallestexistingcurrencyareas:
Iceland. A doptingacommoncurrencybringspotentialbene…ts, includinga
reduction intransactions costs, reducedexchangerateuncertainty, andan
increaseinthevolumeofinternationaltrade. O ntheotherhand, considera-
tionofthepossiblecostshasrevealedsomedisagreementaboutthewisdom
ofthewholeenterprise. A keyissueinthisregardisthefunctioningofthe
labormarket. T heobjectiveofthispaperistohighlightsomelabormarket
considerations, andthenproceedtoevaluatewhethertheeconomicsacri…ces
causedbythelossofmonetaryautonomyposeaseriousobstacletoIceland’s
entry intothe single-currency area. N oattemptis madetoestimatethe
bene…tsfrom linkingtheIcelandickrónatotheEurooradoptingitaslegal
tender. T heCentralBankofIcelandhasestimatedthesavingsfrom adopt-
ingtheEuroatbetween2 percentand2.5 percentofG D P. T heyinvolve
reductions intransactions costs andlowerinterestratedi¤erentials. O ther
estimatesvary, inSwedenthisnumberhasbeenestimatedat0.2 to0.4per
centofG D P.B utinthewordsofO bstfeld(19 9 8) ”...ourcurrenttheoretical
basis forevaluatingthemicroeconomice¢ciencyfrom currencyuni…cation
ismuchtooslim.” T hispaperdoesnotdealwiththeissue, focusinginstead
onthepossiblee¤ects ofclosermonetary integrationbetween Icelandand
therestofW estern-EuropeontheIcelandiclabormarket. T hisiswherethe
pitfallsarelikelytobefound.

IntheearlysixtiesM undell(1961)andM cKinnon(1963) introducedthe
ideaofan optimalcurrencyarea. M undell’s article looks atthe possible
disadvantagesofusingthesamecurrencyintwoareas. H econcludedthat
atleastoneofthefollowingconditions hadtobeful…llediftheareaswere
tohavethesamecurrency:

1. M acroeconomic shocks— betheydemandorsupply shocks— are
symmetric, sothatifoneareaishit, theotherisalsoa¤ectedat
thesametime. Ifthis isthecasethenthetwoareasshouldhave
thesamemonetarypolicyandtherefore itwouldbenaturalto
havethesamecurrency.

2. N ominalwages are ‡exible. In this case, ifoneareasu¤ers an
adverseshock, nominalwages andhencerealwages inthatarea
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canfall. H ere, nominalwage‡exibilityistheonlyrouteavailable
torealwage‡exibilityasthepricelevelisdecidedbyasuperna-
tionalauthority. W enotethatnominal-wageandprice‡exibility
is calledforin thecaseofaggregatedemandshocks, whilereal
wage‡exibilityiscalledforinthecaseofasupplyshock.

3. T hereislabormobilitybetweenthetwoareassuchthatinthecase
ofan asymmetricshock— oneregion is hitbutnottheother—
laborwillmigratefromtheregionwhichfacesadverseconditions
sothatevenintheabsenceofamonetarypolicyresponse, total
unemploymentinthetwoareasdoesnotincrease.

Ifoneormoreoftheabovecriteriaismet, thecostsofadoptingacommon
currencymaybesu¢cientlylowtojustifylossofmonetaryautonomy. Ifnone
them aremet, furtheranalysis is neededtoascertainwhetherthebene…ts
outweigh the costs. Twoissues arise: First, the sizeofthe idiosyncratic
shocks becomevital. Ifsubstantialdemand orsupply shocks are notto
beexpected, thereis less reasontobeconcernedoverthelossofmonetary
autonomy.1 Second, adoptingacommoncurrencymayconceivablychange
thestructureofthelabormarketsothatnominalwagesbecomemore‡exible
thanbefore, shocksmoresymmetric, andlabormoremobile.

T hispaperlooksattheseaspectsand, moregenerallyhowtheIcelandic
economyislikelytochangeifthecountrytakessomepartintheintegration
ofEuropeancurrencies. W etouchonthefollowingpoints:

1. T helikelye¤ectsofmonetaryintegrationonthestructureoftheIce-
landiclabormarket. T his partlooks atwhich labormarketchanges
arelikelyandwhichchanges shouldberecommendediftheIcelandic
currencyislinkedcloselytotheEuro. T hee¤ectsonindividualindus-
triesareanalyzedasarethesubsequente¤ectsonlaborsupplyandthe
bargainingstrengthofworkersandemployers.

2. T hedisturbances theIcelandiceconomyhas experienced inthepast.
In particularwetrytodeterminewhethertheyare symmetricwith
shockstospeci…cregionsofEuropeandtheU S.T hesizeoftheshocks
andtheircausesarelookedatindetail.

1Ifthepoliticalprocessdoesnotproduceasensiblemonetarypolicy, thelossofmone-
taryautonomycouldbeasubstantialbene…ttoaregion.
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3. T hebehaviorofnominalandrealwagesoverthebusiness-cycleinIce-
land. T his is largelycausedby supply-sidedisturbances andwetry
toascertaintowhatextentnominalandrealwages haveadjustedto
insulateemploymentincasesoflabordemandshocks. Ifreal, butnot
nominalwages haveadjustedweconcludethatmonetary policyhas
playedakeyroleinrespondingtoshocks.

4. M igration, labormarketparticipation, andunemployment. A nattempt
ismadetodeterminetowhatdegreeshockstotheIcelandiceconomy
havecausedmigrationto(orfrom) Iceland, entry(orexit) from the
labormarketand howthis has a¤ected the numberofunemployed
people.

5. T heFaroeIslandshavesu¤eredeconomichardshipsthatcanshedsome
lightonthechoices thatIcelandcurrentlyfaces. T heislands usethe
D anishkronaandforthatreasondonothaveanautonomousmone-
tarypolicy. T heearly19 9 0s broughtseveresupplyshocks causedby
over…shing, resultingincutbacksandbankruptciesinthe…shingindus-
try. Icelandisalsoverydependentonthe…sheriessectorandwillhave
tobepreparedforshocksofthis nature. T his comparisonmayprove
revealingastothelimitsofnominal-wage‡exibilityandinter-country
migration.

2 EM U and the Structure ofthe Icelandic
L aborM arket

T hee¤ectsofEM U onwagesandemploymentarefeltdirectlyinthelabor
marketandindirectlythroughmarketsforgoodsandservices. D irectly, the
e¤ectsonthelabormarketaremainlyfeltthroughchanges inin‡ationand
unemploymentbutchangesa¤ectingmarketsforgoodsandservicescanalso
a¤ectlabormarkets indirectlythroughrelativewages.

2.1 D irectE¤ects
M odelsofthelabormarketoftenenvisageequilibriumtobeestablishedwhen
…rms, ononehand, settingprices andtakingnominalwages asgiven, and
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unions, on the other, settingwages and takingprices as given, are con-
tentwith theirshares ofvalueadded. T his is thebattleofthemarkups.
Firmswanttoraisepricesgivenwages, andunionswanttoraisewagesfora
givenlevelofprices. W hatbringsthis equilibrium aboutisunemployment.
A s unemploymentrises, unionsbecomecontentwithasmallershareofthe
pie— assumingtheyvaluetheemploymentofthemembers. Firms, onthe
otherhand, becomemorewillingtopayhigherrealwages as employment
contracts— thatisnominalwagesforagivenlevelofprices. T heexactun-
employmentratewhichcreates atruceinthis battleofthemarkups is the
naturalrateofunemployment(theN A IR U ).

InIceland, athirdpartyhastraditionallytakenpartinthisgame. T he
governmenthasusedexchangeratepolicytoa¤ectthelevelofpricesinorder
tomaintainclosetofullemployment. W enotethataregimechangeappears
tohavetakenplaceinthepastsixyearsorso, asthegovernmenthasaccepted
higherlevelsofunemploymentandrefrainedfromexchangeratedevaluations.
H owever, with itsownnationalcurrency, thegovernment’s abilitytoa¤ect
prices— hencerealwages in theshortterm— stillexists. Itis notdi¢cult
toimagineamacroeconomicdownturnwhichis su¢cientlylargetocallfor
exchangerateadjustments.

T hesometimesactiveparttakenbythegovernmentinthedetermination
ofrealwages— andemployment— hasactedasinsuranceforunionsandem-
ployers. T his takes twoforms: First, inthepresenceofuncertaintyabout
futuredemand, unionshavebeenwillingtodemand, andemployerswilling
toaccept, higherrealwages knowingthatifdemand falls shortofexpec-
tations, realwages canbebroughtdown through devaluations. T his is a
form ofsocialinsuranceagainstexcessivelyhighrealwages. A swithother
formsofinsurance, amoralhazardproblem arises. Inthiscase, unionsand
…rmsraisetheprobabilityofrealwagesbecomingtoohigh, andlossofjobs
occurring, bynegotiatinghighernominalwages. Second, followingnegative
labordemand shocks, there is noneedtoreducenominalwages as prices
canbeusedtolowerrealwages. W hilenominalwageincreases havebeen
usedtoraiserealwagesingoodtimes, priceincreaseshavereducedthem in
badtimes. Forthisreason, theroleoflaborunionshasbeenmadeeasieras
nominalwagedecreasesareboundtobemoreproblematicduetointer-union
andinter-personalcomparisonsandrivalries.

A doptingtheEuropean singlecurrencywould e¤ectivelyeradicatethe
governmentfromthisgame. T hepossibilityofdevaluationswouldbeelimi-
nated, probablyonceandforall. T hequestionishowlabormarketbehavior
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couldchangeifthisweretohappen. T heprevious paragraphprovides the
beginningofananswerasitappearslikelythatunionswillbecomemorecau-
tious intheirwagedemands. Intheabsenceofinsuranceagainsthighreal
wagescausingjoblosses, unionswillprobablytakelessriskwhendemanding
higherwages. Elementsofthis e¤ectarealreadyinplaceasaresultofthe
apparentregimechangeintheearly19 9 0’s.

W earemorescepticalaboutthepossibilityofnominalwages becoming
downward‡exible. Suchdownward‡exibility is rarelyobservedforrather
obviousreasons. W hileageneralincreaseinprices iscommonlyunderstood
toa¤ectallworkers equally, afallin nominalwages has tobenegotiated
witheverylaborunion.2 A nabundanceofpracticalproblemsarises. If, asis
mostoftenthecase, themacroeconomicdownturndoesnota¤ectallsectors
equally, …rms in theless a¤ected sectorswillbetempted toreducewages
less, hencegainingthegoodwilloftheirworkers. Butrelativewages will
change: someworkerswillexperienceafallinbothrealandrelativewages.
Suchchanges areunlikelytooccurwithoutconsiderablestrife. B utevenif
allsectors, andallworkers, area¤ectedequallybytheadverselabordemand
shocks, theperceivedlackoffairness ofthenominalwageadjustmentmay
createproblems. Itislikelythatworkersreceivinglowerwagesmaydemand
thatthosebettero¤ shoulderadisproportionateshareofthewagereduction.
T hisproblemmaybeexacerbatedbytheapparentunfairnessofthefactthat
thosebringingthebadnews— companybosses andtheirrepresentatives—
havemuchhigherincomesthanthoseaskedtotakeapay-cut.

ClosertiestotheEuropeancurrencyareacould, however, forceunionsto
acceptmore‡exiblenominalwagesandinsomecasesevenexplicitlynegoti-
ateareductionofnominalwages. O newaytogainmore‡exibilitywouldbe
torelyonshorttermwagecontracts, sothatnominalwagescanquicklybe
adaptedtothebusinesscycle.3 H owever, suchcontractswouldbelikelyto
causeunrestinlabormarketsandincreasethepossibilityofstrikes. Iceland
has experiencedmoredayslosttostrikes thananyotherO ECD nationfor
thelast30 years andthereis nosignofadiminishingstrike incidence, cf.
Ingólfsson(19 9 7 ). T his isespeciallytroublinginlightofthefactthatother

2 A generalchangeinthepricelevelmaynota¤ectallworkers equally. A s contracts
expireindi¤erenttimeperiods, somecontractsmaystipulatecost-of-livingadjustments,
andthepriceofsomegoodsmayrisemorethanthatofothersandconsumptionpatterns
di¤eracrossworkers.

3O thermethodsmayalsobefeasible, suchasindexingwagestothegrowthinG D P or
thetermsoftradeorincreasedrelianceonpro…tsharing.
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countrieswhichhistoricallysu¤eredfrom frequentstrikes, suchas Italy, ex-
periencedasigni…cantdrop inthenumberandlengthofstrikesaroundthe
mideighties, (cf. ibid.).

2.2 IndirectE¤ects
In smalleconomies, and Iceland certainly …ts thatdescription, itis well
knownthattheproductionofcertaingoodsandservicesismorecostlythan
inlargereconomiessincetheyareproducedatanine¢cientscale. Itisalso
tobeexpectedthatconsumersinsmalleconomiesdonotgainasmuchfrom
freecompetitionbetween…rmsasdoconsumers inlargerones. O nlyafew,
sometimesjustone…rm, cansurviveinmanyindustries insmalleconomies
whereseveral…rmssurviveandcompeteforcustomerselsewhere.. T hesetwo
problemsarethemainreasonwhythebene…tsofmarketintegrationacross
bordersaregreaterforsmalleconomiesthanlarge.4 A partfrom theirother
e¤ects, barriers toforeigntradecanhavesigni…cantimplications forlabor
markets, playadecisiveroleindeterminingwhichindustrieswillsurvivein
agivenregionanda¤ectthebargainingpowerofemployeesvs. employers.

T he e¤ects ofseparatecurrencies on tradebetween theregions are of
thesamenatureas thoseofotherbarriers totrade.5 T hecostofcurrency
conversionandtheaccompanyingexchangerateriskdriveawedgebetween
buyersandsellers inthesamewayastari¤sandtransportationcosts. Cur-
rencymarketsarelikeothermarkets inthattheybecomemoree¢cientthe
greatertheturnover. T his isofcoursenottothebene…tofsmalleconomies
withaseparatecurrency. Suchcurrencies areoftenhardly ifatallusable
outsidethecountryofissueevenwhentheycanbeexchangedfreelyforother
currencies inthatcountry.

Inmostmarkets, somesunkcostsmustbe incurredfora…rm tostart
operating. T heenvironmentthatdeterminesthepro…tabilityof…rmsinmost
marketschangesovertime. Evenfor…rmsalreadyoperatingitmaybehard
topredictfuturedevelopmentsandforpotentialentrants itmaybealmost
impossible. T hee¤ectofachangingandunpredictableenvironmentis one
ofthemainreasonsfortheoligopolisticnatureofmostmarkets, eveninthe

4T his is themain justi…cationformergingthemarkets ofseveralsmallandmedium
sized countries within theEuropean U nion, see e.g. Chapters 2 and 3 in H ansen and
N ielsen(19 9 7 ).

5Seee.g. Katz(19 82), D ixit(19 8 9 ), B aldwinandKrugman(19 8 9 ), D ornbusch(19 8 7 ),
andH ooper(19 7 8).
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world’slargesteconomies, cf. G atsios(19 8 9 ). Economiesofscaleistheother
mainreason.

Companiesdonotenternewmarketsunlessthereisareasonablelikeli-
hoodofahighreturntotheirinvestmentandtheyoftendonotexit, even
whenoperatingataloss forsometime, inthehopethateventuallycondi-
tionswillchangeintheirfavor. T his means thatthestructureofmarkets
evolves slowlyovertimeand participants aremoreorless thesame, year
afteryear. T hisnotwithstanding, new…rmsentersomemarketsandothers
exitbutoftenradicalchanges, e.g. substantialchangesinrealexchangerates
maybeneededfor…rmsinonecountrytostartexportingtoanewmarket.6

T heimportanceofaparticularbarriertotradedependsonseveralfactors,
includingthemarketenvironmentintheexportingandimportingcountries,
butinparticularitdependsonhowlargeafractionofthecostofgettinga
goodfromtheexportingmanufacturertoconsumersintheimportingcountry
isincurredduetothebarrier. Iftransportationcostsaresubstantialortari¤s
highitisunlikelythattheextracostincurredbyhavingdi¤erentcurrencies
ispivotal.

T hecostofcurrencyconversionforIcelandicexportersandimporters is
smallasaproportionoftheamountschanginghands, regardlessofwhether
Icelandadopts theEuro as legaltender, makes someotherchanges in its
currencypolicyornochangesatall. Transportinganygoodacrossborders
implies forsometransportationcosts, inmanycases asubstantialfraction
ofthevalueofthegood. Suchconsiderationsmakeitseem likelythatdeci-
sionsonthefutureoftheIcelandiccurrencywillnotsigni…cantlya¤ectmost
markets forgoods in Icelandorthecountry’s exports, anymorethanthe
numberofexportersandimportersorthetypesornumberofgoodso¤ered.
IftheEuroisadoptedasacurrency, though, thiswillslightlylowerthecost
oftrade, especiallywithcountriesthatalsousetheEuro. T hiswouldbene…t
exporters, importers, andconsumersandhaveasmallbutadversea¤ecton
thecompetitivenessofsome…rmsthatonlyproducegoodsforthedomestic
market.

T hee¤ectofIceland’scurrencypolicyonthemarketsforservicesissome-
whatdi¤erent. M anytypesofservicesareneveroralmostneverexported,

6Seee.g. BaldwinandKrugman(19 8 9 ). A wellknownexampleofhowchangedcondi-
tions inamarketledtotheentryofnewparticipantsthatdidnotexitevenifthemarket
environmentchangedmoreorlessbacktothepreviousconditionsistheentryofJapanese
carmakers intotheU .S.marketaftertheoilcrisisoftheseventies.
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theservicesofbarbers isatext-bookexample.7 O thertypesofservicescan
easilyandatverylittlecostbeexportedfromonecountrytoanother. H ere
wewillmainlyfocus on …nancialservices such as bankingand insurance.
O neofthemaincharacteristicsof…nancialmarketsisthatmarkupsareonly
asmallfractionofturnoverwhen comparedtowholesaleand retailtrade
ofmostgoods. Forthis reason, acostthatis onlyasmallfractionofthe
valueofagiventransactioncan signi…cantlya¤ect…rms’pro…tabilityand
competitiveness.

Iceland’s …nancialmarkets areoligopolistic. Sinceconversion costs are
relativelyimportantinthemarketsfor…nancialservicestheycanprovidea
signi…cantprotectionfrom foreigncompetition. Traditionaltransportation
costsarenegligible, exceptperhapsthecostofcommunicationandinsome
casesthecostofhavingemployeestravellingabroadorrelocatingthere. T he
Icelandic…nancialmarketis stilltoaconsiderableextentisolatedfromthat
oftheneighboringcountries, foreignbanksdonothavebranches in Iceland
andtheydonoto¤erservices toindividuals livingin Iceland. O necannot
open accounts denominated in Icelandickrónaabroad andnocreditcard
issuedinanothercountryisbilledinIcelandickróna.

O falltheoptionsopenforIceland’scurrencypolicy, adoptingtheEuroas
legaltenderwouldhavethemostradicale¤ectonthecostforforeign…rmsof
operatingintheIcelandic…nancialmarket, reducingthelocationprotection
thatIcelandic…nancial…rmsenjoyatpresent.8 O therchangesinthecurrency
policywoulda¤ectthelocationprotectionlessbutingeneralonecanexpect
thatthecloserthelinksbetweentheIcelandiccurrencyandanothercurrency,
theeasieritwillbefor…nancialinstitutions in othercountries thathave
adoptedthatcurrencytooperatein Iceland. O therfactorswillhavesome
weight, includingthecredibilityoftheexchangeratepolicy.

Itisdi¢culttopredictstructuralchanges inamarket, suchasentryand
7 Sometypes ofservices arenotexported in theusualsenses but…rms nevertheless

compete across borders, sectors thatservice tourists are a typicalexample. Icelandic
hotels thus donotcompetewith foreign hotels in the sense thattourists can stay at
foreignhotelswhentravelingin Iceland. T his notwithstanding, Icelandichotelscompete
withforeignhotels sincetouristswillnotchoosetogotoIcelandunless Icelandichotels
o¤ercompetitiverates.

8 T hetermlocationprotectionishereusedtocoverallthefactorsthatisolateamarket
in oneregion from markets in otherregions. In themarkets formostgoods, location
protection ismainlyduetotransportationcosts andtari¤s butsuchfactors as di¤erent
customs, rulesandtastesofconsumerscanalsomatter. A separatecurrencycanprovide
somelocationprotection.
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exit, resultingfrom externalchanges tothemarketenvironment. Changes
inthecurrencypolicycouldsigni…cantlychangethe…nancialenvironment.
Evenso, itissafetosaythatifIcelandadoptedtheEuro, Icelandic…nancial
markets would becomemoretightly integratedwithmarkets in theEM U
countries. Competitionwouldintensifyandcustomers in Icelandcouldex-
pectsimilarservicesatasimilarcostasinneighboringcountries. M ostlikely,
someIcelandic…rmswouldexitthemarketandsomeforeigncompanieswould
enter.

T hee¤ectsofthiscouldbewidespreadandfeltbytheownersof…nancial
…rms, theircustomersandemployees. H ere, however, wewillfocusonlabor
markete¤ects.9 Increasedcompetitionfrom abroadwouldpresumablylead
tofewerdomestic…rms and theywould have tocutcosts tocompetitive
levels.10 T his couldreduceemploymentandlowerwages. T hebargaining
powerofemployees (orunions) relative to…rms becomes weaker, ceteris
paribus, themore intensethecompetition …rms face, atleastifthe same
uniondoesnotnegotiatewithallthemaincompetitors. T hereasonissimple,
a…rm thatfacestoughcompetitioncannota¤ordtopayhigherwagesthan
its competitors— ifitdoes, itrisks goingunder. Ifacompanyis protected
from competitiontosomedegree, e.g. duetoits location, aunionmaybe
abletonegotiateashareinoligopolyrent. Inthiscase, wageswillbehigher
fortheemployeesofthecompanythanforworkersdoingcomparablework
inotherindustrieswhereunionsarenotabletoextractpartofanoligopoly
rent.

N oattemptis made here toascertain whetheremployees ofIcelandic
…nancial…rmshavebene…ttedfrompartofanyoligopolyrentgeneratedby
theircompanies. Itis safetosay, though, thattheirbargainingposition is
notlikely toimprove ifcompetition intensi…es. A s mentioned previously,
thereisnoreasontobelievethatchanges inIceland’scurrencypolicywould
signi…cantlya¤ectthegoodsmarketinIceland, thecountry’sgoodsexports

9 Ifthe costofcapitalchanges signi…cantly, the e¤ects could be dramatic. A cost
reductionwouldincreaseinvestmentandimprovethecompetitivenessofcapitalintensive
…rmsoperatingin Iceland. Suche¤ectwouldbefeltinlabormarketsbutnoattemptis
madeheretoquantifythem.

10 L ocationprotectioncanworkbothways, i.e. itcanprotectdomestic…rmsfromforeign
competitionbutatthesametimemakeitharderforthemtoexpandintooverseasmarkets.
N oattemptismadeheretoevaluatewhethernewmarketswouldopentoIcelandic…rms
abroadifIcelandadoptedtheEuroaslegaltenderormadeotherchangestoitsexchange
ratepolicy.
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orthedomesticmarketforthekindofservicesthatarenotnormallytraded
across borders. T hus thereis littlereasontoexpectsigni…cantchanges in
thenumberofworkersemployedinthosesectors.

3 SymmetryofShocksinIcelandandA broad
3.1 A R eviewofPreviousR esearch
T hissectionpresentsananalysisofrandomshockstotheIcelandiceconomy
overthe lastthirtyyears orsoanddiscusses statisticalmeasures oftheir
relationshiptoeconomic‡uctuationsinothercountries. O ursisnotthe…rst
ventureintothis territory. R elatedquestions havebeenposedbyIcelandic
economists inanumberofreports andpublishedarticles overthelastfew
years. Inthepresentsubsection, weattempttosummarizethemainresults
ofthis workwith an emphasis on the possible symmetry ofthe business
cyclebetween IcelandandotherO ECD countries. Speci…cally, theobject
ofinterestis therelationship betweeneconomicgrowth in Icelandandthe
countriesexpectedtoparticipateinthe…rstphaseofthemonetaryunion. By
wayofcomparison, someattentionisalsobroughttotheissueofsymmetry
between Icelandand otherareas, such as the U S, the U K as wellas the
largergroup includingallEU countriesirrespectiveoftheirimmediateplans
concerningmonetaryunion.11

A studybyM agnússonandEinarsson(19 85) soughttoidentifythemost
importantnegativeshockstotheeconomyinthepostwarperiodandtoclas-
sifythem accordingtotheirsources. T ómasson(19 9 1) tackledtheissueof
whetheraregularbusiness cyclecanbediscerned intheO ECD countries,
including Iceland, and severalstudies have calculated the correlation be-
tweeneconomicgrowthinIcelandandEuropeanandO ECD countries(e.g..
H arðarsonand G uðmundsson(19 9 1), V ísbending(19 9 6), andtheIcelandic
CentralBank(19 9 7 )).

A ccordingtoM agnússonandEinarssonmajornegativeshockstotheIce-
landiceconomyoccurredeighttimes intheperiod 19 45-19 85. T heyargue
thatsixofthesecanbetraceddirectlytochanges inthepriceofandde-
mand forIcelandicexportgoods abroad, whileonlytwooftherecessions

11T hecountries thatwillparticipate in the…rstphase, sometimes referredtoas ’the
EM U areainanarrowsense’, arethefollowing: A ustria, B elgium, Finland, France, G er-
many, Ireland, Italy, L uxembourg, N etherlands, Portugal, andSpain.
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areprimarilydueto‡uctuations in the…sh catch. Itmaybeaddedthat
bythesamecriteria, severerecessions haveoccurredtwicesince 19 85, i.e.
in 19 88 and19 9 2. T heformerwascausedbyafallinexportprices anda
drasticreductionincatches, whilethelatterwasonlyduetoareduced…sh
catch (cf. M agnússon, 19 9 8). T hus, at…rstsightarelativelyhighpropor-
tionofnegativeshockstotheIcelandiceconomy— sixtosevenoutoftenin
thepostwarperiod— werecaused by ‡uctuations abroad, whileonlythree
orfourarespeci…callyIcelandicinorigin. T his, ofcourse, doesnottellthe
fullstoryconcerningthesymmetrybetweenIcelandandthe…rst-phaseEM U
countries. M anyofIceland’shistoricallyimportanttradingpartnersdonot
belongtothisgroup, includingtheU K andtheU S.Furthermore, adrop in
thepriceofIcelandicgoodsinforeignmarketsshouldbynomeansbetaken
asasignofageneralrecessioninthecountriesconcerned.

T heR eportoftheCentralBankofIceland(19 9 1) includes asurveyof
someresearchontheIcelandicbusinesscycleanditsrelationto‡uctuations
abroad. Some stylized facts are presented in the report. In the present
context, thefollowingtwoaremostrelevant.

²EconomicgrowthinIcelandhasexhibitedgreater‡uctuationsthanis
thecaseformostotherO ECD countries

²Fluctuations inIcelandicexports seemalmostuncorrelatedwiththose
oftheotherO ECD countries.

A studybyH arðarsonandG uðmundsson(19 9 1) uncoveredastrongre-
lationship betweeneconomicgrowthandexports inIceland. H owever, they
found no signi…cantrelationship between Icelandicexports and economic
growthintheO ECD asawhole. T his suggeststhatthelatteroftheabove
conclusionsappliesnotonlytoexports, butalsotoeconomicgrowth, imply-
ingasymmetryofeconomic‡uctuations inIcelandrelativetothoseinother
countriesoftheO ECD .

B eforeproceeding, itisworthwhiletoinspectgraphicallyeconomicgrowth
inIcelandandtheEU .

Figure1 EconomicgrowthinIcelandandtheEU , 1961-19 9 5

T his…gureclearlyshowsthatthevarianceofeconomicgrowthisgreater
inIcelandthanintheEU asawhole, andthisdi¤erenceis preservedwhen
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Icelandiscomparedtoindividualmemberstates.12 Furthermore, the…gure
revealsthatitisquitecommonforeconomicgrowthtodecelerateinIceland
as theEU averageaccelerates andvice-versa. Somemajordeviations are
easilyidenti…edfromthegraph, e.g. 1968, 19 7 1, 19 7 7 , 19 83, 19 88 and19 9 2.
In fouroftheseinstances, theIcelandiceconomywentthrougharecession
whilegrowthincreasedinEurope, buttwiceitwastheotherwayaround.

M orerecentresearch intotherelationship between economicgrowth in
Icelandandinothercountries leadstosimilarconclusions. A narticlepub-
lishedinV ísbending(19 9 6)revealsthatcorrelationcoe¢cientsbetweengrowth
in Icelandandabroadtendtobelow. U nfortunately, norigorous inference
can bemadeon the basis ofthese results, as nosigni…cance criteria are
presentedandmethodologicalissuesarenotdiscussed.13

M orerecently, theresultsofastatisticalinvestigationconcerningthesym-
metryofshockswerepublishedbytheCentralBankofIcelandinareporton
theEM U (19 9 7 ). Economicgrowthinindividualcountriesisregressedsepa-
ratelyongrowthinbothphaseI EM U countriesandintheEU asawhole.14
T heresultingcoe¢cientofdeterminationfrom eachregression(R 2 ) is then
interpretedasameasurethesymmetryingrowth‡uctuations. ForIceland,
this proportionappears negligible— closeto5 percentforbothareas— and
muchlowerthanthecorresponding…gureformostotherEuropeancountries.
Itis interestingthattheU SA exhibits amuchhigherproportionofshocks
symmetricwithEuropethanIcelanddoes: 19 percentwiththephaseI area,
and34percentwiththeEU ingeneral. Clearly, thisevidencedoesnotsup-
portthehypothesisthattheM undellcriterionofsymmetricshocksholdsfor
IcelandandeithertheEU asawholeortheEM U inanarrowsense.

Inspiteofthis, itmaybeworthwhiletopursuethis inquiryalittlefur-
ther. Q uestionsconcerningthecauseoftheasymmetryareboundtoarise.
O nepossiblewaytotacklethis issue is tofocus on thequestionwhether
theIcelandiceconomyisfundamentallydi¤erentfrom theEU economies in

12W henacomparisonismadebetween…rstdi¤erencesofanindividualtimeseriesand
…rstdi¤erences ofan averageofmanytime series thatarenotperfectlycorrelated the
varianceofthelattermaybedampened, cf. W orking(19 61).

13O nthebasisofsomeguessworkitseemsthatalikelycriticalvalueforthecorrelations
atthe5 percentlevelofsigni…cancewouldbeatleast0.49 . G iventhisassumptionnone
ofthecorrelation coe¢cients are signi…cantexcepttheonebetween currentgrowth in
IcelandandN orwaylaggedoneyear(0.6).

14In thatstudyphaseI EM U is de…nedas eightcountries, i.e. theeleven listed ina
previous footnote less Italy, Portugaland Spain. T he presentworksuggests thatthis
di¤erencebyitselfdoesnotsigni…cantlya¤ecttheresults.
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its structure, orwhethertheasymmetryshouldprimarilybeattributedto
exogenous shocks, suchas‡uctuations inthe…shcatch. O bviously, nosim-
pleanswerexists as structuralfactorswilldeterminethewayinwhichthe
economyrespondstoshocks, andconversely, theresourcedependenceofthe
Icelandiceconomyis likelytoin‡uenceits structure. N evertheless, ifsuch
questionscanbesimpli…ed, astatisticalapproachmayrevealwhichaspect
is stronger.

Toachievethis, letussupposethatintheevolutionofthegrossdomestic
productthreebasicingredientsarepresent: alongtermgrowthcomponent,
acyclicalandanirregularcomponent. B roadlyspeaking, thesecomponents
canbedescribedinthefollowingmanner:

²A long-term growthcomponent: G D P hasgrownconsiderablyonav-
erageoverthelastdecades inmostcountries.

²A regularbusiness-cycle: Someeconomistsbelievethataregularand,
toacertainextentpredictable, cycleexistsintheG D P ofindustrialized
countries. T hisisthebusiness-cycle, anditissometimesthoughtbeof
some…vetoeightyears’duration.15

²U nexpectedrandomshocks: FluctuationsofG D P areonlypredictable
toaverylimitedextent;examplesoftheoppositeareeasilyfoundin
theperiodstudiedhere, suchasthefailureofthe…shcatchin1967 -19 68
(domesticshock) andtheoilcrisis in19 7 3-19 7 4 (internationalshock).
W ewillde…nesuchunpredictableeventsastheirregularcomponentof
G D P.

A lthoughthestatisticalnatureofthecomponents isamatterofdebate,
itseems reasonabletode…nethebusiness-cycleas regulardeviations from
along-term trend. A sthis is aregularcomponentthatchangesonlyslowly
overtimebutdi¤ersfromoneeconomytoanother, itscharacteristicscouldbe
takenasanindicationofthestructurethatdeterminesthedynamicsofeach
economy. Thuscountriesthathavedi¤erentbusiness-cyclesinthissenseare
likelytoreactindi¤erentwaystoexogenousshocks, eveniftheya¤ectallof
them simultaneouslyasdidtheoilpriceincreases in19 7 3-19 7 4. Comparing
twoormoreeconomies inthisrespect, verydi¤erentregularcomponents in
G D P wouldthenseemtoprecludeaM undell-typesymmetricrelationship.

15Cf. T ómasson(19 9 1) andCooleyandPrescott(19 9 5), pp. 1-38.
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T heirregularcomponentisusuallythoughtofasexogenous, becauseits
‡uctuationsareunexpectedbyde…nition, andtheircausescanoftenberead-
ilyidenti…edasparticularoutsideevents. H owever, thepossibilitythatsuch
shocksmayoriginateinpolicydecisionscanofcoursenotbeexcluded. From
astatisticalpointofview, the irregularcomponentis aresidualterm, i.e.
thatpartofG D P deviationsfrom itslong-term trendthatisnotexplained
byamodeloftheregularbusiness-cycle. A ccordingly, themagnitudeand
characterofthis componentis dependenton thede…nition oftheregular
cycle, andifnoregularcyclecanbeidenti…edalldeviationsfrom longterm
trendwillfallintothiscategory.

3.2 CyclicalandIrregularComponentsofG rowth
Inthissectionwewillseektodeterminewhetheranapparentlylowdegreeof
symmetrybetweenIcelandandtheEU canbetracedtostructuraldi¤erences
in thesensethattheregularcomponentofthe Icelandicbusiness cycle is
distinctfromthatofothercountries. Forthispurposeastatisticalmodelwas
estimatedfor…vedi¤erenteconomicentitiesintheperiod1963-19 9 5: Iceland,
U S, U K, the …rstphase oftheEM U and theEU . T hequestion whether
thegrowthseriesshareacommoncyclicalcomponentthenformsatestable
hypothesis. PairingIcelandwitheachoftheotherareasandperformingthe
testsrevealedthattheexistenceofacommoncycleisnotrejectedbetween
Icelandandanyofthefourotherareas. H owever, theresultstendtobemore
equivocalforthetwoEM U groupsthantheU K andU S, andtheymaybe
sensitivetotheperiodchosenandtheparticularchoiceofweights usedto
aggregatethegrowthseries.16

Totestwhethertheunexpectedcomponentin Icelandhas anythingin
commonwiththatintheotherfourareas, acyclicalmodelwas estimated
foreach area separately and the resultingresiduals compared. O verthe
wholeperiod, thecorrelation is only signi…cantin onecase, i.e. between
the irregulargrowth componentin Iceland and the lagged componentin
theU K. L ookingatamorerecentperiod, i.e. 19 80-19 9 5, yields astronger
conclusion. Inthatcaserandom shockstogrowthareuncorrelatedbetween
Iceland and the U K. T his alsoapplies totherelationship with theother
twoareas inEurope, butasigni…cantcorrelationis foundbetweenrandom
shocks in Icelandand the U S in this period. T his conclusion should not

16T heseandsimilarissuesarediscussedinmoredetailin A ppendixA 3.
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betakenatfacevalue, however. T heshareoftheU S marketin Icelandic
exports has dwindled in theeighties and the nineties, makingithard to
seehowastrongcausalmechanism mighthaveexistedduringthis shorter
period. Furthermore, particularinstancesthatareeasilyidenti…edaspurely
coincidentalmayundulya¤ecttheresultinthesmallersample. T hustheU S
economyexhibitsnegativegrowthinboth19 82 and19 9 1, whileIcelanddoes
soin19 83and19 9 2. H oweveritisquiteclearthattherecessioninIcelandis
primarilycausedbydrasticreductions inthe…shcatchinbothcases. A lso,
any’laggedsymmetry’thatmayexistis justanotherformofasymmetryin
thesenseofM undell.

A lthoughthehypothesisthatIcelandsharesaregularbusinesscyclewith
theEU countriescanneitherberejectedforawidenorforanarrowde…nition
oftheEM U , thecorrespondencebetweenperiodsofexpansionandrecession
betweenIcelandandtheseareas isweak. Partoftheexplanationmayliein
thefactthatthecyclicalelementin economicgrowthseemsweakinmost
Europeancountries. A nexaminationofG D P intheO ECD countries, prin-
cipallyaimedatdetectingaregularbusinesscycle, revealedthatthecycleis
eitherinsigni…cantorofin…nitedurationineightoftheelevencountries of
the…rstphaseEM U , whileinIcelandthecycleiswellde…ned, cf. T ómasson
(19 9 1). T he same is trueofthecyclicalmodelused in this investigation:
itseemstodescribethedynamicsofeconomicgrowthinthetwoEuropean
areas ratherpoorly. Partly, this mayalsobeduetoanaggregatione¤ect
whichwoulddampencyclicalityintheEM U 11 andEU growthseries ifitis
tosomeextentasymmetricwithintheareas.17

T heconclusionsofthisanalysiscanbesummarizedasfollows:

²CyclicalityofgrowthintheIcelandiceconomyismoresimilartocycli-
calityintheU SA andtheU K individually, thanintheEM U countries,
whetherwelookattheelevencountriesofthe…rstphaseorall…fteen
EU countries. T hismaybeduetothefactthataregularbusinesscycle
ishardtodetectinmanyEuropeaneconomies.

²O n thebasis ofhistoricalevidence, itis unlikely thatrecession and
expansionperiodswilloccursimultaneouslyinIcelandandtherestof
Europe, whetherornotthecyclicalcomponentingrowthissymmetric,
becausetherandom shocksarestatisticallyuncorrelated.

1 7 A ninvestigationundertakenbyL ou…randR eichlin(19 9 2)concludesthatthenominal
convergence in exchange rates and prices implied by the ER M did nottranslate into
convergenceinrealvariablessuchas G D P growth.

16



²A lthoughtheexistenceofacommoncyclicalcomponentinIceland, the
U K, andtheU S is areasonablehypothesis from astatisticalpointof
view, nosigni…cantcontemporaneousrelationship existsbetweenran-
dom shocks inthesecountries either. T his impliesasymmetricshocks
togrowth, eveninthepresenceofacommoncyclicalcomponent.

3.3 A CloserL ookatD eviations in G rowthBetween
IcelandandtheEU

Sofaronlyquantitativeaspects havebeenconsidered. Inaddition itmay
beworthwhiletotrytogain abetterunderstandingofthenatureofthe
di¤erencebetweengrowth in IcelandandtheEU . Inwhatfollows, wewill
identify someofthemore importantepisodes and interpretthem tosome
extentinthecontextofeconomichistory. Certainaspects arehighlighted
byadirectcomparison ofeconomicgrowth as illustrated in Figure 1. A
clearerpicture is likelytoemergefrom the inspection ofresiduals from a
recursive regression ofgrowth in Iceland on growth in the EU countries,
as these can be interpreted as deviations from an estimated relationship
(seefurtherA ppendixA ).Interestingresultsemergewhensuchresidualsare
plottedtogetherwiththegrowthseries itselfforIcelandinthisperiod.

Figure2: EconomicgrowthinIcelandanditsdeviationfromthe
estimatedrelationshipwithEU growth

T he paths tracedoutbythetwotime series arealmostidentical. N o
informationconcerninggrowth in Icelandcanbeobtainedfrom growth in
theEU . Inotherwords, this …gureis simplyanillustrationofthefactthat
growthinIcelandandtheEU arepracticallyuncorrelated.

T hesizeoftheresidualsyieldsinformationaboutthetimingofthebiggest
discrepancies. In‡uentialobservations inaregressioncanbeidenti…edbya
technique intendedforthis purpose (see A ppendix A 3), andtheirrelative
in‡uencequanti…ed. Ifboth series arede…ned interms ofdeviations from
longterm trend, andnoattemptismadetoisolatethecyclicalcomponent
from theirregularone, thee¤ectoftheyear1968 ontheregressionresults
is large. Consideringthe irregularcomponentseparately, aftersubtracting
thecyclicalcomponentfrom theseries, yields aslightlydi¤erentresult. In
this casefouryearsappearofroughlyequalimportance: 19 67 , 19 7 6, 19 88,
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and19 9 2. Fourmoreyearsseem tohaveless, — althoughstillsubstantial—
in‡uence: 19 7 1, 19 7 3, 19 80, and19 83.

Figure3: EstimatedrandomshockstogrowthinIcelandandthe
EU

In interpretingFigure3, itmustbekeptinmindthatthemaxima in
thegraph indicatelargedeviationsoftheirregularcomponentin Icelandic
growthfrom thetrendandcycleofEU growth, andnot‡uctuations inthe
Icelandicgrowthrateas such. ComparisonwithFigures 2 and3reveals in
eachcasewhetherthedeviationisduetogreaterorlessergrowthinIceland
thanintheEU .Fluctuations in…shcatcheshaveplayedaconsiderablerole,
butthetermsoftradeandpolicydecisionsalsomatter. A detailedanalysis
ofthedeviations is beyondthescopeofthis paper, butsomeattentioncan
bebroughttothemostsigni…cantones. W ewillconsiderthefourlargest
deviations…rstandthenbrie‡yconsiderthelesserones.18

²19 67 : T he collapse ofthe herringstock is a decisive factorin this
economiccrisis butpricesofIcelandicexports inforeignmarketsalso
felldespiteageneralupswinginEurope.

²19 7 6: T heextensionofIceland’sexclusive…shingzoneintheprevious
yearmayhavebeeninstrumentalinthisupswing.

²19 88: Fish catches werereduced this year. T here are some indica-
tionsthateconomicpolicyintheprecedingexpansionperiodmayhave
playedarole. T hisismanifestedinthreedepreciationsoftheIcelandic
kronain19 88.

²19 9 2: In19 9 2 Europehadnotyetreachedthetrough, andgrowthwas
stillpositive. Iceland, ontheotherhand, experiencedthelargestdrop
in its G D P sincetheherringschools vanished in1967 . A lthough…sh
catches werepracticallythesameas theyearbefore, theyhadbeen
steadily diminishingsince 19 88, owingtothe introduction ofanew
quotasystem. Theseelements, takentogetherwithacontractionary
economicpolicyfollowingatrilateralnationalconsensusagreementin
thelabormarket, mayhaveampli…edthee¤ectsofa4percentdete-
riorationinthetermsoftrade.

18 T hisdiscussionispartlybasedonSigurðurSnæ varr(19 9 3).
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O utofthe fourless important, butnon-negligible shocks apparentin
Figure3, reduced…shcatchesappeartobethemainculpritinonlyonecase
andeconomicpolicyseemstoplayagreaterroleherethanthecasesabove.

²19 7 1: T his yearIcelandhadthesecondhighesteconomicgrowth in
asingleyearsinceW orldW arII, andthefastestintheperiodunder
scrutinyhere. T his is probablyduetoanumberofreasons. Physical
capitalandthelaborforcewereunder-utilizedintheprecedingyears
andconsiderablemonetaryexpansionhadtakenplacein1969 and19 7 0,
cf. Snæ varr(19 9 3:7 0). O nthebasisofareductionin…shcatchesand
stagnatingtermsoftrade, itistemptingtoconjecturethatthepositive
shockin19 7 1 waspolicyinduced. O therfactorsincludeaninfusionof
foreigncapitalintheform ofanaluminium smelterandtheentryof
IcelandintotheEFTA .

²19 7 3: T heworld-wideoilcrisisseemstohavehittheIcelandiceconomy
one yearlaterthan the restoftheworld. A likely reason forthis
lagis thatthegovernmentattemptedtorespondtothecrisis byfuel
subsidies.

²19 80: G rowth increasedslightlyin Icelandcomparedtotheprevious
year, whileEuropefeltthee¤ects ofthesecondoilcrisis. In Iceland
this e¤ectwas partlyo¤setbylarger…shcatches andafavorablede-
velopmentinthetermsoftrade.

²19 83: H erethefailureofcapelin catches twoyears in arowcaused
negativegrowth. M eanwhileotherEuropeancountries wereworking
theirwayoutofanoilcrisisthatculminatedin19 81.

T hemainmethodologicalweakness ofthepresentapproach lies in the
assumptionthatthenatureofthebusinesscycle, its separationintoacycli-
calandan irregularcomponent, aswellas therelationships betweenthese
componentsacrossdi¤erenteconomicareasremainthesameovertime. T his
is avery strongassumptionthatis unlikelytohold in practice. Forone,
thetrend in di¤erentareas’relative shares in totalIcelandicexports sug-
gests thatIcelandshouldbeconvergingtowards Europeanddriftingaway
from theU S duringthis period. Furthermore, ananalysisofthewaythese
relationships have changedwould requireamuchmoredetailed historical
analysisthanhasbeenattemptedhere. T hisnotwithstanding, themaincon-
clusionsemergingfromthise¤ortarefairlyclear, i.e. thatrandomshocksto
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growthinIcelandarecompletelyunrelatedtoshocks inothercountriesand
economicareas considered. T his implies thatM undell’s …rstcondition for
anoptimalcurrencyarea, symmetricshocks, is notful…lledforIcelandand
EM U participants.

4 W ageFlexibilityinIceland
4.1 W ageFlexibilityandtheIcelandicL aborM arket
EconomicpolicyinIceland19 50-19 9 0 hadtwomainobjectives: maintaining
fullemploymentandguaranteeingpro…tsfor…shexporters. Toreachthese
objectives, governmentswerewillingtoacceptsigni…cantlyhigherin‡ation
than in the neighboringcountries. H istorically, when the …sheries sector
has boomed, wages and costs haverisen and caused in‡ationary pressure
inothersectors. D ecliningcatchesordemandabroadhaveattimescaused
hardship butthesehavebeenalleviatedthroughdevaluations. Inaddition,
thegovernmenthasonnumerousoccasionsintervenedinwagebargainingor
dictatedchangestopreviouslyagreedwagesettlements.

Figure4: Changes inrealwagesandthedi¤erencebetween
economicgrowthinIcelandandtheEU

Figure4 depicts changes in realwages andthedi¤erencebetween eco-
nomicgrowthinIcelandandintheEU .19 T he…gureshowsthatrealwages
respondquicklytoshocks, wages increase in thewakeoffavorableshocks
anddeclinefollowingadverseshocks.20 R eal-wage‡exibilityhasreducedthe
employmente¤ectofmacroeconomicshocks. W enotethatrealwageshave
beenmorestableintheninetiesthanintheperiod19 63-19 9 0 whichre‡ects
changinggovernmentpolicies.

A reportbytheCentralBankofIceland(19 9 7 ) emphasizesthecloselink
betweeneconomicgrowthandchangesinrealwages. T he‡exibilityofwages
ismeasuredusingthreedi¤erentmethods, includingthecorrelationbetween
changes inoutputandrealwages. T hecorrelationbetweenchanges inreal

19 SeealsoFigure2 inSection2.
20 A G rangercausalitytestwasperformedtoseeifchanges inwagesfollowedeconomic

shocksortheotherwayaround. O necouldnotrejectthehypothesisthateconomicshocks
G rangercausechanges inwagesatthe1 percentsigni…cancelevel.
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wagesandeconomicgrowthis0.67 fortheperiod19 81-19 9 6. T heothertwo
measuresofrealwage‡exibilityarebasedontherelationship betweenreal
wages and unemployment. A ccordingtooneofthemeasures, realwages
in Icelanddrop considerablyas unemploymentrises andtheothermeasure
indicates thatreal-wagerigidity in Iceland is comparabletothatin other
countriesinW esternEuropeandtheU S.A reportbytheN ationalEconomic
Institute(19 9 1)providesadditionalinsights.21 T hisreportshowsthatwages
arealmostcompletely‡exibleinthe…shingand…shprocessingindustriesin
19 7 4-19 88.

A smentionedearlier, exchangeratechangeshaveoftenbeenusedtomod-
eratetheimpactofdecliningcatchesorreduceddemandinexportmarkets.
D evaluationsservetwopurposeshere;theyincreasetherevenueofexporting
…rms, measuredinthedomesticcurrency, andreducecostsbyloweringreal
wages. T henegativerelationship betweentheexchangerateandrealwages
clearlyemergesfromFigure5: devaluationstendtocauseafallinrealwages
inthesameorthesubsequentyear.

Figure5: Changes inaverageexchangerateandrealwages

IfIcelandweretojoinamonetaryunionorestablishabilaterallinkwith
theEuroitwouldnolongerbepossibletouseexchange-ratepolicytorespond
toshocks. T hereportofthe N ationalEconomicInstitutediscusses some
alternatives. ItisassumedthatIcelandhasa…xedexchangeratepolicyand
thee¤ectofvarious policyinstruments is analyzed. T heseincludepolicies
aimedata¤ectingaggregatedemand, priceequalizationfundsforthe…sheries
sector, andrevenuesharingin …sh processing. T heauthors concludethat
”...a…xedexchangerateisunlikelytobesustainable, unlessaccompaniedby
powerfulshockabsorbingmechanismsinstitutedby…rmsin…shingand…sh
processingorthegovernment.”22

4.2 N ominalW ages
N ominal-wageadjustments constitutethemoststraightforwardmethodto
adjustrealwagesasthepro…tabilityofthe…shingand…shprocessingindus-

21Inthatreport, perfect‡exibilityisde…nedasequivalenttoaconstantshareofwages
ingrossfactorincome.

22O p. Cit. p. 21.
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tries changes.23 H istoricalevidence, however, suggests thatitis extremely
di¢culttoreducenominalwages. T his hasonlyhappenedonceinthelast
fourdecades. T hiswasin19 59 whenthegovernmentdecreedthatwagesand
prices inthecountryshouldfallby8 percent.

Figure6clearlyshowsthatnominalwages neverdeclined intheperiod
19 63-19 9 6althoughtheannualincreasevariedconsiderably. H erenominal
wages are de…ned as average hourly wages paid (as opposed too¢cially
negotiatedhourlyrates). T herehavebeenconsiderabledi¤erencesbetween
hourlywagespaidandhourlyrates. T hegreatestincreaseinnominalwages
occurredbetween19 7 3and19 7 4, orby45 percentandintheperiod19 7 8 -
19 83nominalwagesincreasedbybetween37 percentand44.5 percentper
year. Inrecentyears, nominalwages haverisenatamuchslowerrateand
since19 9 0 nominalwageshaveneverincreasedbymorethan10 percentper
year.

Figure6: A nnualrateofincreaseofnominalwagesandanindex
ofthelevelofnominalwages

Inviewofthisevidence, ourconclusionisthatM undell’ssecondcriterion—
‡exibilityofnominalwages— has notbeen satis…ed in Iceland inthepast.
H owever, this does notruleoutthepossibilitythatitmaybemetin the
future. A ustriamaybeoneexampleofthisoccurring. In19 7 4A ustriaopted
foran exchangeratepegwith the D -markatatimewhen the economic
prerequisitesforanoptimalcurrencyareawerenotyetmet. H ochreiterand
W inckler(19 9 5)conjecturethattheconditionsfortheoptimumcurrencyarea
wereattainedby19 80 becausewageformationhadbecomemore‡exible. In
theearly19 7 0s, wageswereraisedwaybeyondproductivityadvances. L ater
on, this changed, particularly in the 19 80s. A fter19 82, wage settlements
respondedtoslowgrowthand severestructuralproblems, in particularin
thenationalizedindustries. Inthesecondhalfofthe19 80s, moderatewage
agreements facilitated industrialrestructuring. Inthemid-19 80s, thepace
ofthestructuraladjustmentprogramwasaccelerated, especiallyinnational-
izedindustries. A ccordingtotheseauthors, themoderatewagesettlements
ofthe19 80smayimplythatthetradeunionmovementrealizedtheimpor-
tanceofkeepingwageincreases inlinewithproductivityadvances inorder

23Itis assumedherethatthepro…tabilityofthe…shingand…shprocessingindustries
willcontinuetobeofparamountimportancefortheIcelandiceconomy.
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tomaintaincompetitiveness. B yrelinquishingsomeofitsmonetarypolicy
options, the A ustriangovernmentmayhavegainedsu¢cientcredibilityto
fosternominal-wage‡exibilityandcreateanoptimumcurrencyarea.

5 M igration, L aborM arketParticipation, and
U nemployment

Economicgrowth spurs demand forlabor, wages increaseand itbecomes
easierforworkersto…ndacceptablework. O kun’s law(1962) describesthe
relationshipbetweeneconomicgrowthandunemploymentoverthebusiness-
cycle:

¢u= ±u+ °ug (1)

whereudenotes unemployment, g therateofgrowthofG D P percapita,
¢ is the…rst-di¤erenceoperatorand ±uand°uareconstants, °u< 0 . T he
equationsaysthatanincreaseintherateofeconomicgrowthwillleadtoa
declineinunemployment.

O kun’slawdoesnottellthewholestory, however. Economicgrowthcan
a¤ectthesupplyoflaborinmanyways. Ifaparticularregionisfacingadverse
conditionsandlowgrowth, morepeoplewillemigrateandfewerimmigrate,
ceteris paribus. L abor-forceparticipationmayalsofall. T heserelationships
canbedescribedbythefollowingequations:

¢ b= ±b + °bg (2)

and:
¢ n = ±n + °ng (3)

wherebdenotesthenetproportionofthepopulationthatmigratesfromthe
regionand n denotes theproportionofthepopulationthatis inthelabor
market(eitheremployedorunemployed). O necanexpectthat°b < 0 and
°n > 0 .

EconomicstatisticsforIceland…tthisstoryquitewell. R egressionswere
runusingannualdatafortheperiod19 80-9 6onunemployment, thesizeof
thepopulation, labormarketparticipationandmigrationtoandfrom the
country. T heresultingestimateswereasfollows:
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Table1. O kun’s L aw
± coe¤. t-stat. °coe¤. t-stat. R 2

U nemployment 0.0036 1.9 5 -0.07 8 -1.39 0.121
M igration 0.007 8 0.7 9 -0.067 * -2.24 0.263
L abormarketparticipation. -0.0010 -0.43 0.23* 3.20 0.422
* denotessigni…canceatthe1 percentlevel

T he ± coe¢cients arealways statistically insigni…cantbutthe°coe¢-
cientsaresigni…cantforequations(2) and(3) andclosetobeingsigni…cant
forequation(1). R 2 measurestheproportionofthevariationinthedepen-
dentvariableexplainedbyeconomicgrowth.

Thee¤ects ofeconomicgrowthareherereportedformenandwomen.
M en’s labormarketparticipationwas greaterthanthatofwomen forthe
wholeperiodbutrunningaregressionforeachgenderseparatelygavealmost
exactlythesame°coe¢cientestimates.

Figure 7 : U nemploymentandeconomicgrowthinIceland
19 80-19 9 6

Figure 7 shows unemploymentand economicgrowth. Figure 8 shows
netmigrationfrom Iceland, i.e. emigrationminus immigration, asapropor-
tionofthepopulationandeconomicgrowth. Figure9 shows labormarket
participationandeconomicgrowthinIceland19 80-19 9 6.

Figure8: N etmigrationfrom Icelandasaproportionofthe
populationandeconomicgrowth19 80-19 9 4

Figure9 : L abormarketparticipationandeconomicgrowthin
Iceland19 80-19 9 6

T he°coe¢cientsindicatethata1 percentincreaseinG D P will, ceteris
paribus, leadtoa0.07 8 percentagepointreductionofunemployment, a0.067
percentagepointreductioninthenetproportionofthepopulationthatemi-
gratesanda0.23percentagepointincreaseinthelabormarketparticipation
ratewhichequalsanapproximately0.46percentincreaseinthenumberof
peopleinthelabormarketsincethelabormarketparticipationrateisclose
to50 percent. T henumberofpeoplethatareemployedwillthus increase
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by0.07 8 + 0.067 + 0.46oratotalofapproximately 0.6percent.24 Itis
especiallynoteworthyhowlowthecoe¢cientsforunemploymentandmigra-
tionare. T hisimpliesthatmovementsinandoutofthelaborforcearemore
importantthanchanges inunemploymentormigration.

O neshouldkeepinmindthattheIcelandiclabormarkethaschangeddra-
maticallyinrecentyears. Inparticular, unemploymenthasrisensubstantially—
infactonecanhardlyspeakofanyunemploymentatallbeforethenineties.
Previously, itwasthenormthatthenumberofvacanciesexceededthenum-
berofunemployedpeople. Itisespeciallyinterestingtolookattheexchange
ratepolicyandhowitappearstohavebeendeterminedbythegovernment’s
keygoalofpreventingunemployment.

Figure10: Cyclicalunemploymentandnominalexchangerate
changesinIceland1960-19 9 6

Figure10 showsthecloselinkbetweenunemploymentandexchange-rate
changes in Iceland.25 T he…gureshowsunemploymentinexcessoftheesti-
matednaturalrateofunemploymentandchanges inthenominalexchange
rate, i.e. devaluations. In recentyears theexchangerateofthe Icelandic
krónahasbeenfarmorestablethanintheseventiesandeighties. IftheIce-
landickrónaislinkedmoretightlytootherEuropeancurrenciesortheEuro
used as legaltenderin Iceland this stabilitywillbe furtherstrengthened.
Forthisreasonitmaybewrongtoinfertoomuchaboutthenatureofthe
Icelandiclabormarketatpresentfrom itsbehaviorinearlierperiods.

G udmundssonandZ oega(19 9 7 ) …ndastructuralbreakintheIcelandic
labormarketin19 88. T heyestimateanequationsimilartoourequation(1)
butusingsomewhatdi¤erentdata. A ccordingtotheirestimates°uequals
0.1 for19 7 0-19 88. T hisissomewhathigherthanourestimate(0.07 8)forthe
period19 80-19 9 6. W hentheyusedataforthewholeperiod19 7 0-19 9 5, the
parameterestimateis0.3orsigni…cantlyhigherthanourestimate. T hedata
seriesthatwereusedforourstudyaretooshorttodeterminewhetherthere
wasastructuralbreakaround19 88. Ifoneuses G udmundssonandZ oega’s
estimateof0.3 butnumbers formigrationand labormarketparticipation
fromourstudy, onewouldconcludethata1 percentincreaseinG D P would,

24W earehereassumingthatpeoplewhoemigrateorimmigratearedividedbetween
thosewhoareinthelabormarketandthosewhoarenotinthesameproportionsasthe
restofthepopulation.

25Source: G udmundssonandZ oega(19 9 8).
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ceteris paribus, leadtoa0.3 + 0.067 + 0.46orapproximately0.8 percent
increaseinthenumberofpeoplewhoareemployed, comparedtothe0.6per
cent…gurepresentedearlier. A snotedinsection4, theexchangeratepolicy
preventedshocks from havingabige¤ectonproductionandemployment,
atleastuntil19 88. Itseems safe toconclude thatchanges in G D P due
toexternalshockswouldhaveafargreatere¤ectonunemployment, labor
supplyandmigration ifIcelandlostits abilitytoconductan independent
monetarypolicy.

Itis an interestingquestionwhetherthosewhoemigrate inhardtimes
arelikelytoreturninbettertimes. Ifthatisnotthecase, substantialshocks
toG D P couldleadtoafallinthetotalpopulationinthelongrun, evenif
G D P didnotcontractinthelongrun. Toshedsomelightonthiswesim-
ulatedmigrationbetween Iceland’s localcommunities andbetween Iceland
andothercountries, seeA ppendixB .T hesimulatedmodelpredictedthata
contractionofG D P wouldleadtoincreasedemigrationbutgaveasigni…-
cantlylowerestimateformigrationthanourregressionestimatesofequation
(2).

T hesimulationmodelwasalsousedtoanalyzewhethershockstoG D P
woulda¤ectthepopulation inthelongrun, inparticularwhetheremigra-
tion inbadtimeswouldnotbereversed inbettertimes. Severalscenarios
wereconsidered, atemporarycontractionofG D P, atemporaryincrease, a
permanentcontractionandapermanentincrease. Inallscenarios, economic
shocksexplainedonlyasmallshareofmigration. A sexpected, apermanent
increaseofG D P ledtolessnetemigrationandapermanentdecreasehadthe
oppositee¤ect. A 5 percentpermanentdecreaseofG D P hadledtoade-
creaseinthepopulationby436individualsor0.17 percentafteradecade.26
T hee¤ectofa5 percentpermanentincreasewassimilarinmagnitude, the
populationhadrisenby317 adecadelater. Figure11 shows thee¤ecton
migrationofa5 percentincreaseordecreaseofG D P in19 80, assumingthat
theincreaseordecreasewasnotreversedlater. Economicgrowthafter19 80
isthusassumedtobethesameas itwasinreality.

26T his isafairlysmallnumberandonlyapproximatelyonethirdoftheestimatebased
onaregressionusingeconomicgrowthasanexplanatoryvariableandnetmigrationasthe
explainedvariable. T hemainreasonisthesmalle¤ectG D P seemstohaveonthechoice
ofresidence. Evenifthis e¤ectofG D P onnetmigrationwerefargreaterinrealitythan
inthesimulations, onewouldgetthesamequalitativeresult. Changes in G D P arenot
likelytoleadtonetemigrationinthelongrunsinceemigrationseemstobefullyreversed
followingatemporarycontractionofG D P.
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Figure11: T hee¤ectonmigrationofa5 percentincreaseor
decreaseofG D P in19 80

T he e¤ects oftemporaryshocks werealsoanalyzed. In particulara5
percentincreaseofG D P in19 80 wassimulated, assumingthatitwasfully
reversed theyearafter. T his led toan increaseofthepopulation by 160
individuals in19 80, theyearoftheshock. T heincreasewasonlytemporary
andafewyearslateritse¤ectswerenolongernoticeable. O thertemporary
shockswerealsoanalyzed, bothnegativeandpositive, buttheresultwas
always similar: theya¤ectedthepopulationintheyearoftheshockbuta
fewyears latertheire¤ectswerenolongervisible. A pparently, thereis no
cause forworryingthatan increased frequencyofshocks tothe Icelandic
economywillleadtoadeclineinthepopulation.

T hemainconclusionofthissectionisthatM undell’sthirdcriterionabout
themobilityoflaborwas notsatis…ed in theperiod underconsideration.
T hus wehave found thatnoneoftheconditions foran optimalcurrency
areaappears tobesatis…ed. N extwetakealookatwhatcanhappen in
a small, open economy belongingtoawidercurrency areawhen a large
macroeconomicshockoccurs.

6 The Crisis in the Faroe Islands: A Case
Study

T heFaroe Islands provideaclearexampleofthee¤ects ofashocktoan
economywithoutacurrency ofits own. The islands are an autonomous
regionoftheD anishstateandhavetheirowncurrency, theFaroesekrone,
butD anishcurrencyisalsolegaltenderandtheexchangerateis…xedatone
toone. Inaddition, nominalwages intheFaroeIslandswerecloselylinked
towagesinD enmark, aswagesofgovernmentemployeeswereapproximately
thesameinbothcountries. Forthisreasonrealwages intheFaroeIslands
weretoalargeextentdeterminedbypricesandnominalwagesinD enmark.
In19 89 -19 9 4theislandssu¤eredadrasticshockandtheFaroesegovernment
hadnoe¤ectivemeansofloweringrealwages. Itcouldneitherreducenominal
wagesnorpursuein‡ationarypolicies. T hebankingsectorwas severelyhit
atagreatcosttothe homerule government. T his e¤ectively ruled out
an expansion ofgovernmentemployment. T his resulted in unprecedented
unemploymentandemigration.
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T hemacroeconomicshockin19 8 9 -19 9 5 wasoneoftheworstthatawest-
erncountryhaseverexperienced inpeacetime. G N P fellby38 percentin
sixyears, from19 8 9 to19 9 4, thereofby13percentin19 9 0 alone. SeeFigure
12 fordetails.27

Fig12: G N P andgrowthofG N P intheFaroeIslands19 80-19 9 5

T hereasons forthisdownturnincludeacollapseofthe…shingindustry
duetoover…shingandgeneraleconomicmismanagementthateventuallylead
toabankingcrisis.28 T heresultingunemploymentandemigrationareshown
inFigure13and14. Figure13showsunemploymentandG N P andFigure
14showsnetemigrationandG N P.

Fig13: U nemploymentandG N P intheFaroeIslands19 80-19 9 6

Fig14: N etemigrationandG N P intheFaroeIslands19 80-19 9 6

U nemploymentwas negligible in the islands before 19 89 butincreased
rapidlyuntilafterthedeclineofG N P stoppedin19 9 2. T hepeakinunem-
ploymentwasreachedin19 9 3at19 percentbuthassincedeclined, andwas
around7 percentin19 9 7 .

T heyear19 9 0 sawtheonsetofsubstantialemigrationfrom theislands
andin19 9 3emigrationledtoanetout‡owof4percentofthepopulation.
T hisincreasedto4.5 percentin19 9 4. B y19 9 6, 10 percentofthepopulation
hademigrated. T heyear19 9 7 …nallysawsomerespiteandevensomenet
migrationtotheislands(althoughonly0.2 percent).

Figure14showsaclearlinkbetweenthedeclineofG N P andemigration.
Figure15 showsthatnominalhourlywages increaseduntiltheonsetofthe
crisisbutthenremainedunchanged. Totalwagespaiddeclineddramatically
orby44 percentin 19 9 0-19 9 4. Itseems thatworkerswhokepttheirjobs
hadtoacceptasubstantialreductionintheirtotalpay, presumablythrough
fewerworkinghoursasthehourlywagedidnotdeclineinnominaltermsand
onlyslightlyinrealterms.

2 7 T he…gures inthissectionarebasedondatafromtheStatisticalBureauoftheFaroe
Islands.

28 SeeH erbertssonandM agnusson(19 9 4a, 19 9 4b), H erbertsson(19 9 5), G örtz, M agnus-
sonandW aagstein(19 9 4) andJonsson(19 9 4).
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Fig15: N ominalwages, totalwages, andunemploymentinFaroe
Islands19 89 -19 9 6

ItseemsclearthattheFaroesecouldhaverespondedmoree¤ectivelyto
thecrisis iftheoptionofdevaluationhadbeenopentothem— iftheyhad
hadanindependentcurrency.

7 Conclusions
T hispaperhasconsideredthelabor-marketaspectsoflinkingtheIcelandic
krónacloselytoacommonEuropeancurrency. T heselinks couldtakethe
formofcommitments— eitherunilateralorbilateral— toa…xedexchangerate
or, intheextremecase, joiningthesingle-currencyarea.

B ene…ts inthelabormarketresultingfrom suchamovewouldprimarily
involveincreasednominalwagemoderation, possiblyleadingtopermanently
lowerin‡ation. T his is becauseacommitmentbymonetaryauthoritiesnot
touseexchangeratepolicytoreducerealwagesfollowingexcessivenominal
wageincreasesoradversemacroeconomicshocks, becomesmorecredible. In
theeventthatthekrónaisreplacedbythesingleEuropeancurrency, such
interventionswouldofcoursebeimpossible. Itislikelythatthebehaviorof
bothemployersandunionswouldchangeinsuchawayastolimitnominal
wageincreasestosustainablelevelssetbyproductivitygrowthwhenunem-
ploymentis closetoits equilibrium ornaturalrate. W age in‡ationcould
stillariseifunemploymentismaintainedatverylowlevelsbutitwouldbe-
comelesslikelythatemployersandunionswouldtakeriskinraisingnominal
wagesastheyhavedoneinthepast, assumingthatmonetarypolicyprovided
insuranceagainstmistakes.

A n interestingquestion is whethernominalwages would everbecome
downward-‡exible, butthiswouldbeneededtomeetadversesupplyshocks—
realwagescanonlybereducedthroughnominalwagereductionswith…xed
prices. T his is importantifIcelanddoesnotsatisfyoneofthethreecriteria
setoutbyM undell(19 61) foranoptimalcurrencyarea. W elookateachof
thesecriteriawithrespecttoIceland.

T he…rstcriterion involves symmetryofmacroeconomicshocks. Iftwo
areassu¤ersymmetricshocks, theycanhaveacommonmonetarypolicyat
nocost, henceasinglecurrency. Second, evenwithasymmetricshocks, if
workerscanmovebetweenareas, anegativeshockinonecancauseworkers
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tomoveaway, hencereducingtheneedforamonetary-policyintervention.
T hird, ifoneareaishit, employmentcanbemaintainedifnominalwages—
hence realwages— are ‡exible. W e found thatnoneofthese criteria are
satis…edforIceland.

Statisticalanalysis ofoutputmovements in Iceland from 1960 identi-
…ed eightsigni…cantidiosyncraticmacroeconomicshocks. T hese shocks—
althoughoftencausedbyexternalfactors— arespeci…ctoIcelandandnot
sharedbythosecountriesnowcontemplatingjoiningthesinglecurrencyarea.
T heyinvolvechanges inthecatchof…sh, terms-of-tradeandpolicyshocks.
T hebiggestshocks, suchasthoseinthelate1960sandtheearly19 80s, are
quitelargebothbyourandinternationalstandards.

W e found thatchanges in realwages in Iceland are closely correlated
withthedi¤erencebetween thegrowthofdomesticoutput, on onehand,
andtheaverageoutputoftheECcountries, ontheother. W henoutputfell
(rose) inIcelandrelativetothatoftheECcountries, realwagesalsotended
tofall(rise). T his real-wage‡exibilityobviouslyworked tomoderatethe
employmentimpactofdomesticshocks. W ealsofoundthateachtimereal
wagesfell, thiswasprecededbyadropinthenominalexchange-rate. Inthis
way, monetarypolicyhas beenusedtoprotectemploymentin thefaceof
adverseidiosyncraticshocks.

Finally, wemeasuredtheresponsivenessofunemployment, labor-market
participationandemigrationtochanges inrealG D P.W efoundthata1 per
centfallin realG D P leads toan increase in netemigration by 0.067 per
centoftheworking-agepopulation, a0.23percentagepointsfallinthelabor
forceparticipationrate(implyinga0.46percentdecreaseofthelaborforce)
anda0.3percentagepointriseintheunemploymentrate. T hetotale¤ectis
anapproximately0.8 percentfallinthenumberofemployedworkers. W e
identi…edseveralperiodswhenrealG D P inIcelandfellbyaround5 percent.
T hee¤ectonemploymentwouldthenbeexpectedtobearound4percent.
H owever, itmustbenotedthattherelationshipbetweenoutputgrowthand
unemploymenthas changed inrecentyearsmakingtheseestimates impre-
cise. M oreover, theestimatesarecalculatedusingdatafromaperiodwhen
exchangeratepolicywasactivelyusedtoinsulateemploymentfrommacro-
economicshocks. A s aresult, weconcludethatthee¤ectonemployment
underaregimewithirrevocably…xedexchangerateswouldbemuchgreater.
A sanexampleofapossible(nightmare)scenario, wedescribetheexperience
oftheFaroeIslands inthe19 9 0s.

U singmicroeconomicsimulation, we calculatewhetheremigration has
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beenirreversible, i.e. whetherthosemovingtoothercountrieswerelikelyto
remainthereoncetheeconomyhadimprovedathome. W efoundthatthis
was notso: workersmovingaway inbadtimes arelikelytomovebackin
goodtimes.

O verall, weconclude, lookingonlyatthelabormarket, thatwhilethere
arepotentialbene…tsfromincreasedcredibilityofmonetarypolicy, theadop-
tion(partiallinkup orcompleteadoption) oftheEuropeansinglecurrency
is likelytocauseserious problems ifthe Icelandiceconomysu¤ers adverse
shocks ofthesamemagnitudeas in thepast. Buyingcredibilitybytying
Iceland’s monetary policy toacommon European onewould preventthe
governmentfrom respondingtosupply shocks. H owever, increasedmone-
tarydisciplineis likelytocontributetoamore‡exiblelabormarketwhich
isalsomorelikelytogeneratenominalwageincreases inarangejusti…edby
productivitygrowth.
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A A ppendixtoSection3
A .1 T heD ata
T hetimeseriesanalyzedinthetextare…rstdi¤erencesoflogG D P percapita
inU SD at19 9 0 pricesandexchangerates. G D P serieswereobtainedfrom
theCentralBankofIceland. Toform thegrowthseries fortheEM U areas
thecountries’realG D P inU SD wasaddedupbeforedividingbypopulation
sizeand subsequentlytakinglogarithms anddi¤erences. T his means that
theweightofindividualcountries inthecommonseries is toagreatextent
determinedbytheirsize, somethingthatcanbeexpectedtoholdalsofor
theirrelativein‡uenceinformingacommonmonetarypolicy. Clearlythis
implicitweightinga¤ectstheconclusionstosomeextent. T heanalysiswas
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alsocarriedoutemployingadi¤erentweightingscheme, i.e. bycalculating
G D P percapitabeforeaddingup, whichgivesa uentcountriesthegreat-
estrelativeweight. A lthoughthis ledtoslightlydi¤erentresults, themain
conclusionremainedthesame: unexpectedshockstotheIcelandiceconomy
areasymmetricwiththoseoccurringtotheEM U economies, regardless of
whetherthearea is de…ned as the…rst11 countries orall15 prospective
members. Itisdebatablewhichweightingschemeisappropriate: thusinthe
CentralBankofIceland’s 19 9 7 report, theEM U countries’relativeweights
intheIcelandicforeign-tradebasketareused.

A .2 StatisticalTests
Crosscorrelationsbetweeneconomicgrowthindi¤erentcountriesatthesame
timeandatlags§kwerecalculatedbythefamiliarformula:

½xy(k) =
P
(xt¡x)(yt¡k¡y)qP
(xt¡x)2

P
(yt¡k¡y)2

andcomparedtoacritical valueof1.9 6standarddeviationsof 1p
N

whereN
denotesthenumberofobservations. T hiscriticalvalueisnotstrictlycorrect
unlessbothseriesareentirelyrandom.

A regularbusiness-cycle is modeled by assumingthatlog G D P is an
A R IM A (2,1,0) process, implyingthateconomicgrowth is stationary and
partlydependenton growth in theprecedingtwoyears. T his is thesim-
plestmodelthatcanaccountforcyclicalmovements andforsuchasmall
datasettheonlyonethatcanberealisticallyestimated. Totestwhetherthe
cyclicalcomponentinthis senseis signi…cantlydi¤erentinIcelandfromthe
otherareas, aChowtestforstructuralbreakwasperformed: T hevariance
ofthegrowthserieswasstandardizedbydividingthroughbytheirstandard
deviation. T hen each oftheotherseries were appended tothe Icelandic
one, yieldingfourseriesofdoubletheoriginallength, whereeachconsistsof
growthinIcelandandoneoftheotherareas. T hemodelwasthenestimated
byO L S andthehypothesisofnostructuralbreakatthejunctionwastested.
T heresultsaresummarizedinTableA 1.
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TableA 1: ResultsofTestsforCommonCycles
A reas F -statistic p-value
IcelandandU K 0.682 0.566
IcelandandU SA 0.639 0.59 3
IcelandandEM U (11 countries) 1.9 9 4 0.124
IcelandandEU (15 countries) 1.9 85 0.126

Thenullhypothesis is thatallthecoe¢cients ofthe A R (2) modelare
thesameforbothareasineachpairandthep-valueshowtheprobabilityof
obtainingtheactualestimatesgiventhatthis hypothesis is true. T henull
cannotberejectedatthe 10 percentsigni…cancelevel. In thetext, the
resultsinTableA 1 arelooselyinterpretedasimplyingthatthecyclicalityin
Icelandicgrowthhasmore incommonwiththatofgrowth intheU K and
theU S thaninEurope.

A .3 TheD e…nitionoftheIrregularComponent
Toformtheseriesofrandomshocks, anA R (2)modelwasestimatedforeach
areaseparately. T heresidualsweretakenas theirregularcomponentafter
testingwhethertheydi¤eredsigni…cantlyfromwhitenoise. T heestimation
resultsdidnotrevealasecondA R (2) coe¢cientsigni…cantlydi¤erentfrom
zeroinallcases. T his is trueofmanyEM U 11 countries inparticularand
itis notsurprisinginviewoftheresults in T ómasson (19 9 1) presented in
TableA 2.
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TableA 2: EvidenceofCyclicalityinSomeO ECD Countries
Country L engthofcycle(years) p-value
A ustria 1 0.13
Belgium 1 0.11
Canada 7 .1 0.27
D enmark 3.6 0.00
Finland 5.2 0.00
France 1 0.11
G reece 1 0.03
Iceland 5.3 0.00
Ireland 1 0.19
Italy 6.3 0.09
L uxemburg 4.3 0.00
Portugal 6.7 0.12
N etherlands 1 0.18
Sweden 6.6 0.00
Spain 1 0.00
U K 4.9 0.00
U SA 5.4 0.00
W -G ermany 4.9 0.00
Source: T ómasson(19 9 1)

A .4 N otesonFigures
T hree…guresarepresentedandinterpretedinSection3. T heywereobtained
asfollows:

²Figure1 showseconomicgrowthinIcelandononehandandthe…fteen
EU countries on theother. T he latteris an averageforeach year,
calculatedasexplainedinthe…rstsubsectionofthisappendix.

²Figure2 showseconomicgrowthinIceland, aswellastheresidualsfrom
arecursiveregressionoftheirregularcomponentofIcelandicgrowth
onthatofgrowthintheEU andaconstantterm.

²Figure3inthetextshowsin‡uencestatisticsobtainedfromtheabove
recursiveregression. T he in‡uencestatisticforeachobservation iis
obtainedbycomparingtheslopecoe¢cientfromaregressionoverthe
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wholesample, withthatobtainedbyskippingobservationi. T here-
sultingsquareddi¤erence is then standardized bythecorresponding
varianceterm, i.e.

I = (ē¡ ē(i))0F¡1i (ē¡ ē(i))

Inthepresentcontextthein‡uencestatisticsprovideagraphicalrep-
resentationofthemagnitudeofdeviation ingrowthbetween Iceland
andEU foreachyearinthesample.

B TheE¤ectofEconomicG rowthonM igra-
tion

T hemodelusedexplainshowindividuals29 reacttoshockstotheirincome30
inthecommunitywheretheyliveandtheirpotentialincomeinothercommu-
nities. T hebasicpremiseisthatindividualstrytomaximizetheirexpected
lifetimeearnings in presentvaluebychoosingwheretosettle. In particu-
lar, onceayear, everyyearthatan individualis in the labormarket, he
chooseswhethertostayinhispresentlocationorrelocatetooneoftheother
locationsavailable.

Forthepurposesofthestudy, thecountrywasdividedinto60 locations
as follows: thecapitalregion, aregionofalltheareas outsidethecapital
wherethereisnegligibleorno…shingor…shprocessingand58 villagesthat
dependtoalarge, butvarying, degreeon…shingand/or…shprocessingfor
employment.31 T herestoftheworldmakes up the61st community. For
brevityallpossiblelocations, includingthecapitalandtherestoftheworld,
willhereafterbereferredtoasvillages.

D ataonmigrationinIcelandshowsthattherateofmigrationisgreatest
amongpeopleintheirearly20’sandthenslowlydeclinesuntilpeoplereach
theirmid-sixties, afterthatthereisaslightincrease. T hemodelfocuseson

29 T hepaperignoresthefactthatmostindividualsarepartofafamilythatmakesjoint
decisionsonmigration. T his isasimpli…cation.

30T heterm incomeis usedhereinaloosesenseandcovers bothpecuniaryandnon-
pecuniarybene…ts, i.e. utility.

31T heboundariesbetweenvillageschosenareinmostcasesbasedoncurrentboundaries
betweenlocalgovernments. T hefewexceptionsarewherethedatamadeitmorepractical
touse boundaries based on nowdefunctadministrative divisions. T he capitalregion
consistsofninelocalgovernmentdistricts intwoelectoraldistricts.
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individuals thatareactiveinthelabormarketandnoattemptismadeto
modeltherateofmigrationforpeopleundertheageof20 orabovetheage
of64.32

T hemigrationmodelisbasedonthefollowingassumptions:

1. Itisassumedthatpeopleenterthelaborforcebetweentheagesof20
and29 withtherateofentrydecreasingwithageoverthatperiodand
thattheystayinuntiltheageof65. T heparameter® describeshow
largeaproportionofanygivencohortenterswhentheyareaged20
through 24with theremainderenteringbetweentheages of25 and
29 .33

2. Everytimeapersonrelocatessheincursalumpsumcost© .34

3. A llindividualshavethesamediscountfactor, ¯.

4. Incomeinanygivenyearisdeterminedbytwofactors, ¼ and ¦ , and
an individual’s locationatthestartoftheyear. ¼ is idiosyncraticor
individualspeci…c. ¦ is thesameforallmembers ofagivencohort
andhighlycorrelatedacrosscohorts. Both¼ and¦ arevectorswith61
elements, oneforeverypossiblelocation. A nindividual, i, borninyear
bandlivinginvillageN inyeartwillinthatyearhavethefollowing
income(utility):

u(¼i;t;¦ b(i);t;N ) = ¼i;t(N )+ ¦ b(i);t(N ) (4)

Eachyeareveryvillageexperiencesashockthatchangestheelementof
each¦ vectorcorrespondingtothatvillage. T heshockisthesamefor
allcohortsthathaveenteredthelaborforce. T heshocksareassumed

32Itisassumedthatthee¤ectofpeopleintheseagegroupsmovingonthepopulation
ofthevariousvillages is proportionaltothatofthepeopleofworkingagewhodomove,
scaledup ordownforeachagegroup as appropriatetotakeintoaccountthenumberof
peopleintheagegroupandhowfrequentlypeopleinthegroupmigrate.

33Cohortishereusedtorefertoallindividualsborninthesameyear.
34A ssumingthatallindividuals havethesamecostofrelocationis ofcourseasimpli-

…cation. Settingup themodelassumingthatthere is somedistribution ofthis costis
straightforwardbutwouldunfortunatelyhavemadetheestimationoftheparametersof
themodelconsiderablymorecomputer-timeconsuming. Sinceestimatingtheparameters
isalreadyverycomputer-timeconsumingthiswasnotdone.
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uncorrelatedacrossvillagesanduniformlydistributedon [¡̧ ;¸].35 In
addition, eachyeareveryindividualseeshis (realand) potentialindi-
vidualspeci…cincomeineachvillagechangebyarandomfactor. T hese
shocks arealsouncorrelatedacross villages and individuals andeach
shockis uniformlydistributedon [¡̧ ¤;¸¤]. W hentheparameters of
themodelwereestimated, ¸¤ was chosen tobenormalizedas equal
to1 and ¸ and © estimatedrelativetothat.36 T hus, ifthevectorof
commonshocksiscalled»1, wehave:

¦ b;t+ 1 = ¦ b;t+ »1t (5)

A nd, iftheidiosyncraticshockvectorforindividualiis called»2 , we
have:

¼i;t+ 1 = ¼i;t+ »2i:t (6)

N otethenatureofthetransitionofthe¼ and¦ vectors, thepdfofthe
annualchangeineachofthem isindependentofthelevel. Inaddition,
theshockstotheseparateelementsofthevectorsareindependentof
eachother. Intheyearthatacohortreachesage20, thecohortspeci…c
payo¤ vectorisassumedtobe:

¦ t¡2 0 ;t=
JX

j= 0
»1t¡j (7 )

W here J is a non-negative number. L ikewise, when an individual
reachesage20, b(i) = t¡2 0 :

¼i;t=
JX

j= 0
»2t¡j (8)

35T heuniformdistributionisusedforseveralreasons. O neisthatitmeansthatshocks
areboundedinanygivenyearandthis simpli…es integration. Italsohas theadvantage
thatpseudo-random draws from auniform distributioncanbegeneratedonacomputer
fasterthanformorecomplexdistributionsandingeneralcalculationsarefasterbasedon
theuniform distributionthane.g. thenormaldistribution. Itis ofcoursereasonableto
questiontheassumptionthatshocks inonetailofthedistributionareequallylikelyas
shocks towards thecenterofthedistribution. T heuniform distributionhas this charac-
teristicforonedraw. Itishowevermoreimportantforthemodelusedthatthisdoesnot
holdforthesumofseveraldraws. T hesumofseveraldrawsfromtheuniformdistribution
hasabellshapedpdf.

36H ereafterwewillignore¸¤forthemostpartand, tosaveonnotation, functionsthat
dependonboth¸ and¸¤willbepresentedas iftheyonlydependedon¸.
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A n individualmaximizingherexpectedlifetimeearningswillimplicitly
maximizethefollowingvaluefunction inanygivenyearfrom thetimeshe
entersthelaborforceanduntilretirement:

U(t¡b(i);N ;¼i;t;¦ b(i);t;¯;¸;© ) = ¼i;t(N )+ ¦ b(i);t(N ) (9 )

+ M AX X 2Â
h
Et̄ U(t+ 1¡b(i);X ;¼i;t+ 1;¦ b(i);t+ 1;¯;¸;© )¡I(X 6= N )©

i

W hereÂ denotesthesetofvillagesandI(¢)denotesanindicatorfunction, in
particularI(W ) = 1 iftheconditionW istrueandI(W ) = 0 ifitisfalse.

Inthelastyearbeforeretirement, thevaluefunctionis:

U(¹¿;N ;¼i;t;¦ t¡¹¿;t;¯ ;¸;© ) = ¼i;t(N )+ ¦ t¡¹¿;t(N ) (10)

A s ¼ and¦ alwaysenterthevaluefunctionaddedtogetherandthedis-
tributionofthesumofanypairofelements, onefromeachvector, infuture
timeperiods does notdependonanythingexcepttheirsum todayand ¸,
each individualonlycares aboutthe sum of¼ and ¦ , notthe individual
components.

To…ndwhatdrivesmigrationinthemodelonehasto…ndwhatvaluesof
¼ and¦ andthestructuralparameters ¯;¸;and, © willinduceanindividual
ofagivenagetomovefromherpresentlocationtoonethathasmorepromise.
T hiskindofproblem iseasilysolvedintheorybybackwardsinductionfrom
theyearofretirement.37 Inpractice, this ishowevernotfeasibleusingbrute
forcemethodsunlessthestochasticstatevariablesandtimeperiodsarefar
fewerthaninthis problem asotherwisethemultiplenumericalintegrations
neededwillquicklyoverwhelm eventhefastestofcomputers. T hemethod
used toestimatethe parameters ofthemodelis described in M agnússon
(19 9 7 ) andwillnotbedescribedhere.

T hemainresultwasthattheparameterestimateswere¯ = 0:95(0:0 0 078),
© = 8:4 (0:0 0 66), ¸ = 0:4 8 (0:0 0 0 84 ), J = 8:0 (0:0 69);and® = 0:73(0:0 0 2 1)
withthenumbers inparenthesis indicatingthestandarderrorofeachesti-
mate. T hemethodalsogaveestimatesoftheshocks thateachvillagehad
experiencedineachyearoftheperiod19 7 0-19 9 4.

Toestimatehowmuchoftheshocks thateachvillagehadexperienced
couldbelinked tochanges in G D P, aregressionwas performedusingthe
estimatedshocks (changes inutility) as explainedvariables andchanges in

37 A lotofresearchhasbeendonerecentlyonmodels involvingsunkcosts andhetero-
geneousagents, seeD ixitandP indyck(19 9 4) foranoverviewofthetheory.
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G D P percapitaastheexplanatoryvariable. ItwasclearthatchangesinG D P
hadastatisticallysigni…cante¤ectonutilitybutdidthoughonlyexplaina
smallfractionofthechangesinutility. T heseestimatesallowedustosimulate
thee¤ectsofshockstoG D P onmigrationasdiscussedinSection5.38

38 T hesimulationisperformedbytakingdataonactualG D P andactualmigrationand
theestimatedshocksandanalyzinghowmigrationwouldhavechangedifG D P hadbeen
less thanorgreaterthan itwas in fact. A llthenumbers quotedformigrationarethus
deviationsfromtheactualnumbers.
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Figure 1.  Economic growth in Iceland and the 
EU, 1961-1995
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Figure 2.  Economic growth in Iceland and its 
deviation from the estimated relationship 

with EU growth
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Figure 3.  The influence of individual years on 
regression results for the random shocks to 

growth in Iceland and the EU
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Figure 4.  Changes in real wages and the 
difference between economic growth in Iceland 

and the EU
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Figure 5.  Changes in average exchange rate and 
real wages
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Figure 6.  Annual rate of increase of nominal 
wages and an index of the level of nominal wages
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Figure 7.  Economic growth and unemployment 
in Iceland 1980-1996
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Figure 8.  Net migration from Iceland as a 
proportion of the population and economic 

growth 1980-1994
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Figure 9.  Labor market participation and 
economic growth in Iceland 1980-1996
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Figure 10.  Cyclical unemployment and nominal 
exchange rate changes in Iceland 1960-1996
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Figure 11.  The effect on migration of a 5 per cent 
increase or decrease of GDP in 1980
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Figure 12.  GNP and growth of GNP in the Faroe 
Islands 1980-1995
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Figure 13.  Unemployment and GNP in the Faroe 
Islands 1980-1996
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Figure 14.  GNP and net emigration in the Faroe 
Islands 1980-1996
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Figure 15.  Nominal wages, total wages, and 
unemployment in Faroe Islands 1989-1996

0

20

40

60

80

100

120

1989 1990 1991 1992 1993 1994 1995 1996

N
om

in
al

 w
ag

es
, t

ot
al

 w
ag

es

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

U
ne

m
pl

oy
m

en
t

Unemployment

Total wages

Nominal 
wages



INSTITUTE OF ECONOMIC STUDIES WORKING PAPERS 1996-1998
Formerly Iceland Economic Papers Series

Editor Tryggvi Thor Herbertsson

A com plete  list of IoES W ork ing Papers and R eprints can be  acces sed on our W orld W ide W e b site  at
h ttp://w w w .h ag.h i.is/ioe s .

W96:01 Thorolfur Matthiasson: Why Fishing Fleets Tend to be “Too Big”

W96:02 Birgir Runolfsson and Ragnar Arnason: Iceland’s ITQ System:  Evolution and Performance

W96:03 Tryggvi Thor Herbertsson and Sigridur Benediktsdottir: Growth and Environmental Policies in 
Iceland: A Descriptive Account

W96:04 Fridrik M. Baldursson and Gudmundur Magnusson: Portfolio Fishing

W96:05 Jon Danielsson and Casper G. de Vries: Tail Index and Quantile Estimation with Very High 
Frequency Data

W96:06 Thorolfur Matthiasson: Cost Sharing and Catch Sharing

W96:07 Thorolfur Matthiasson: Local Governments in the Icelandic ITQ Market. Will they find it
rational to sell

W96:08 Tor Einarsson and Milton H. Marquis: Transitional and Steady-state Costs of a Credible Disinflation 
Policy When Growth is Endogenous

W96:10 Anders Sørensen: Economic Growth: A Survey

W96:11 Ralph E. Townsend: Fisheries Management Implications of Alaskan Community Development Quotas

W96:12 Jon Danielsson: Multivariate Stochastic Volatility Models: Estimation and a Comparison with
VGARCH Models

W97:01 Thorvaldur Gylfason: Icelandic Economists: Have They Made a Difference? – A Personal View –

W97:02 Fridrik M. Baldursson: Modelling the Price of Industrial Commodities

W97:03 Edmund S. Phelps and Gylfi Zoega: The Incidence of Increased Unemployment in the Group of
Seven, 1970-1994

W97:04 Thorolfur Matthiasson: Fixed Wage or Share: Contingent Contract Renewal and Skipper Motivation

W97:05 Jon Danielsson and Casper G. de Vries: Extreme Returns, Tail Estimation, and Value-at-Risk

W97:06 Tor Einarsson and Milton H. Marquis: Fiscal Policy in an Endogenous Growth Model with Home
Production

W97:07 Tor Einarsson and Milton H. Marquis: Formal Training, On-the job Training, and the Allocation of
Time

W97:08 Tor Einarsson and Milton H. Marquis: Fiscal Policy Analysis under Alternative Mechanisms of
Endogenous Growth



INSTITUTE OF ECONOM IC STUDIES

W97:09 Tryggvi Thor Herbertsson and Anders Sørensen: Policy Rules for Exploitation of Renewable
Resources: A Macroeconomic Perspective

W97:10 Ragnar Arnason: Developments in Ocean Fisheries Management: Implications for the Volume and
Quality of Fish Supply

W97:11 Thorvaldur Gylfason: Prospects for Liberalization of Trade in Agriculture

W97:12 Thorvaldur Gylfason, Tryggvi Thor Herbertsson and Gylfi Zoega: A Mixed Blessing: Natural
Resources and Economic Growth

W97:13 J. Michael Orszag, Edmund S. Phelps and Gylfi Zoega: Education and the Natural Rate of
Unemployment

W98:01 Leianne A. Clements and Janice B. Breuer: Will Dollar Depreciation Improve the U.S.-Japanese
Trade Deficit? A Disaggregated Study

W98:02 Leianne A. Clements: What is Behind the U.S.-Japanese Trade Imbalance? Just the Facts on the
Commodity Composition of U.S. Japanese Trade

W98:03 Tryggvi Thor Herbertsson: Accounting for Human Capital Externalities. With an Application to the
Nordic Countries

W98:04 Gylfi Magnusson: Internal and External Migration in Iceland 1960-94: A Structural Model,
Government Policies, and Welfare Implications

W98:05 Thorvaldur Gylfason, Tryggvi Thor Herbertsson, and Gylfi Zoega: Ownership and Growth

W98:06 Thorarinn G. Petursson: Explaining th e  Term  Stucture : Th e Expectations H ypoth e s is and Tim e
Varying Term  Prem ia

W98:07 Thorarinn G. Petursson: The Representative Houshold’s Demand for Money in a Cointegrated VAR
Model

W98:08 Tryggvi Thor Herbertsson and Gylfi Zoega: Trade Surpluses and Life-cycle Saving Behaviour

W98:09 Thorvaldur Gylfason: Privatization, Efficiency, and Economic Growth

W98:10 Tor Einarsson and Milton Marquis: Uncertain Labor Quality and Asset Pricing

W98:11 J. Michael Orzag: Actuarial Discretion vs. Rules in Regulation of Pension Funds

W98:12 J. Michael Orzag and Dennis Snower: From Unemployment Benefits to Unemployment Support
Accounts

W98:13 Sveinn Agnarsson, Axel Hall, Tryggvi Thor Herbertsson, Sigurdur Ingolfsson, Gylfi Magnusson, and
Gylfi Zoega: EMU and the Icelandic Labor Market


