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(Abstract)

Thispaperidentifiesthedeterminantsofservicetradewithgravitymodelusingthe

mostrecentbilateralservicetradedataset.Itisfoundthatdistancehassignificant

trade-inhibitingeffectsonservicetradeflow aswellasonmerchandisetrade.To

understandthedrivingforcebehindthenegativecoefficientofdistancevariableinthe

servicetrade,weinvestigatetherelationshipbetweenserviceandmerchandisetrade.

Thecomplementaryrelationshiprevealsthatmorethanhalfofthenegativecoefficient

inservicetradeisdrivenbymerchandisetradepatternandthecomplementarityis

foundtobestrongerinhighincomegroupandweakerinlowincomegroup.



1.Introduction

Modelingthepatternofinternationaltradeflowhasbeenoneofthemainfociin

internationaleconomicsandatthecenterofthesestudiesliesthegravitymodel.The

gravitymodelhasbeenwidelyappliedinvarioussettingsbutpreviousstudiesleftsome

unchartedterritories.Thoughapplicabletoalltradables,themodelhasbeenmostly

usedformerchandisetrade.Possiblyduetotheconventionalassociationoftradewith

physicalmovementofcargoes,servicetradehasbeenpaidrelativelylessattentionto

byresearchers.Anotheristheexclusiveuseofaggregatedatathatcanpossiblyhide

thesectoralheterogeneities.(Harrigan,2002)Breakingfreefrom thesetraditionswould

pushforwardthefrontiersofinternationaltradestudiesaswellasinstillnoveltyinthe

existingliterature.Herelietheaimsofthispaper.

Thefirstgoalistoinvestigatetheinternationalservicetradeflow bysectors

usinggravitymodel.Specifically,theimprovementofthispaperuponpreviousstudies

istheusageofamoredetailedandcomprehensivedataset.Previousstudies,though

few innumber,mostlyutilizedaggregateddatasetoffew countriesovershorttime

span.1Thedatasetusedinthispaperpresentssectoraldataandcovers188countries

overmore than 20 yearsperiod.The detailed classification ofservice sectorsis

beneficialfortheanalysissinceitallowsexaminingthepresumablydifferentfeaturesof

eachsector.Furthermore,thelargedatasetofmorecountriesandlongertimeperiod

enablesproductionofmorerepresentativeandgeneralizableresult.

Thesecondaim istounderstandtheroleofdistanceindepth.Previousfindings

tendtoshowinconclusiveeffectofdistancefactor.Withdifferentdistanceestimates,

theyfailtoofferneitherunambiguouspredictionsnorjustificationsfortheeffectof

distanceonservicetrade.Thispaper,inadditiontoofferingamorerealisticestimate

withwide-rangingdataset,triestoexplaintherationalesbehindtheestimates.By

1MostofthepreviousservicetradestudiesusedOECDstatisticscomposedof26
OECDhomecountriesandslightlymorepartnercountriesforonly2years,1999and
2000.ExamplesareKimuraandLee(2006),Ceglowski(2006),Walsh(2006)and
GrünfeldandMoxnes(2003).



investigatingtherelationshipbetweenserviceandmerchandisetrade,thepapersheds

lightonthedrivingforcesbehindtherolethedistanceplaysinservicetrade.

Therestofthepaperisorganizedasfollows.Atthesecondchapter,theexisting

literatureonthegravitymodelispresentedwithspecificfocusonservicetradeand

distance.Next,thedataandmethodologyusedarediscussedwithexpectedresults

from theory.Then,theresultsofanalysesarepresented.Lastly,weconclude.

2.LiteratureReview

2.1. Theoutsetofgravitymodel

Gravitymodelreferstothelawthatthevolumeoftradebetweentwocountriesis

proportionalto the size ofthe two economies and inverselyproportionalto the

transportationcosts,proxiedbydistance.Borrowedfrom physics,itisinterestingto

notethatthemodelbegantobeusedempiricallybyTinbergen(1962)andPöyhönen

(1963)withouttheoreticaljustification.Despiteitshighempiricalfit,themodelwas

criticizedforthelackoftheoreticalfoundation.Thisgaverisetoseveralattemptstolink

thehighlysuccessfulempiricalmodelwithneoclassicalinternationaltradetheories.

Anderson(1979)andBergstrand(1985a,1989b)showedthatthevolumeofbilateral

tradeisamultiplicativefunctionofincomesandtransportationcostsbyassuming

differentiatedproductsbytheirplacesoforigin,namely,Armingtonassumption(1969).

Otherstudiespresentedderivationsofthegravitymodelfrom well-knowntheoriesof

internationaltrade,therebyproving thatthemodelisnothing morethan different

presentationsofthefollowingtheories.HelpmanandKrugman(1985)provedthatthe

gravityequationcanbederivedfrom monopolisticcompetitionmodelwithincreasing

returns to scale.Deardorff(1998)showed thatHeckscher-Ohlin modelcan be

transformed to yield gravity equation withoutassuming productdifferentiation.

Ricardianmodeloftradewasalsofoundtoimplygravityequationforhomogeneous

goodsbyEatonand Kortum (2002).Thecomprehensivereview ofthetheoretical

foundationsiswellpresentedinHarrigan(2002).



2.2. Gravitymodelinservicetradeanddistance

Thegravitymodelhasbeenmostlyappliedtoanalyzemerchandisetradeandits

applicationtoservicesectorshasbeenseverelyrestrictedduetodataavailabilityissue.

Earlystudieshadtoresorttocrudedatasetwithlimitedgeneralizability.Francois(1993)

andFieleke(1995)usedtheservicetradedataoftheUnitedStatestofindoutthatthe

samemodeldesigninmerchandisetradecouldbeusedtoanalyzetheservicetrade

patternaswell.ThedataofGermanywereusedbyLanghammer(1989)forthesame

analysis.Fortunately,tokeepupwithrapidlygrowingservicetrade,internationalrulesof

recordingservicetransactionshavebeenestablishedandmoredatabecamegradually

available.ItwastheOECDservicetradedatasetreleasedin2002thatgaverisetoa

numberofsystematicstudies.

Anumberofpapersemployedthesamegravitymodelsettingtoanalyzethe

servicetradepatternwithOECDdataset.Tocomparethefindingswiththepatternof

merchandisetrade,amethodproposedbyGraham (1996)wasfrequentlyutilizedin

whichtheresidualsfrom gravityequationsareanalyzed.DiMauro(2000)usedthe

methodtoinvestigatetherelationshipbetweenmerchandiseexportsandforeigndirect

investment,whileGrünfeldandMoxnes(2003)lookedattherelationshipbetween

serviceexportsandforeignaffiliatesales.KimuraandLee(2006)wasthefirstoneto

directlyusethemethodtoexaminetherelationshipbetweenserviceandmerchandise

trade.Theauthorsseparatelyused exportand importvaluesofbothserviceand

merchandise trade.The 4 measures,thatis service exports and imports and

merchandiseexportsandimports,wereindividuallyanalyzedanditwasfoundthat

merchandiseexportsarecomplementarytoserviceimportswhilemerchandiseimports

arenotcomplementarytoserviceexports.Thisreflectstheservicetradepatternasa

contributing factorin merchandise exports.Ceglowski(2006),using the standard

statisticalanalysis,provedthatmerchandisetradefacilitatesservicetradeandthetwo

sectorsareintricatelyconnectedthroughgravityequation.

Amongseveraldifferencesbetweenserviceandmerchandisetradeflow,therole

ofdistancehasbeenparticularlycontroversial.Sofar,theevidenceprovidedbyformer



studies is inconclusive and theories do notoffera clearprediction either.The

weightlessandformlessnatureofservicecouldrenderthedistancefactorirrelevantby

makingitunnecessaryforbuyersandsellerstobepresentatthesameplace.Onthe

otherhand,certaintypesofservice,suchashaircutorcatering,dorequiresimultaneous

presenceofboththebuyersandthesellers.Acoupleofstudies(Tharakanetal.2005)

founddistanceinfluencetobenegligibleinarestrictedsetting,butthemajorityof

papers do show the significantly negative effectof distance in service trade

environment.Thiswasalsotrueofinternationalequityflowwhoseproductisdefinitely

weightless.(PortesandRey,2005)Theauthors,PortesandRey,linkthedistancewith

informationasymmetrywhichcouldalsobeareasonwhyservicetradeissubjectto

distancefactorgiveninherentasymmetricinformationinserviceconsumption.(Tirole,

1988)Theremainingquestioniswhetherthedistanceismoreorlessimportantin

determining actualtrade flow in service versus merchandise trade.Surely,the

intangibilityandnophysicalmovementofproductswouldhelpovercomethephysical

barrierstotradeanditwouldresultinsmallercoefficientsforthedistancevariable.2

Lennon(2006)findsthisintuitiontobetrueinOECDdatasetaswell.Ceglowski(2006)

usethemodeloftimeandcountryfixedeffectsonOECDdatasettofindthatindeedthe

trade elasticity ofdistance is smallerforservice trade.According to Baierand

Bergstrand(2001)thatusedSchuknecht1999estimate,about30%oftheworldservice

tradedoesnotrequirebuyerorsellertotraveltodeliverservice.However,theevidence

israthermixedandtherearestudiesthatpointtheotherdirectionaswell.Fieleke(1995)

positsthatdistancefactorismoreimportantinservicetradethaningoodstrade.

GrünfeldandMoxnes(2003),inthecourseofanalyzingservicetradeandFDI,cite

Melchior(2002)andDiMauro(2000)toconcludethatphysicalproximityhasagreater

impactonservicetrade.

3.DataandMethodology

2Sincethedistancecoefficientisnegative,‘smaller’coefficientusedinthispaper
meanssmallernumberinabsolutevalue.



3.1. Modelspecifications

Themostrudimentaryform ofgravitymodelrelatesthebilateraltradeflowwith

thegrossdomesticproductsofthetwocountriesandthedistancebetweenthem.Thus,

thestandardgravitymodeltakesthefollowingform.

=Mij β0Y
β1
iY

β2
jD

β3
ijεij

Countryiistheexportingcountryandcountryjistheimportingcountry. isanimportMij

valueofcountryjfrom countryi,Yi(j)isanincomeofcountryi(j),andDijisthedistance

betweenthetwocountries.ImportvolumeandGDPisdenominatedincurrentUSdollar.

Thedistanceisdefinedasthegeodesicdistancebetweenthecapitalcitiesofthetwo

countries.Sincetradeisproportionaltothesizeofeconomiesbutinverselyproportional

todistance,theexpectedcoefficientswouldbe >0, >0and <0. isaβ1 β2 β3 εij

lognormallydistributederrorterm suchthatE(ln )=0.Themodelcanbeextendedtoεij

incorporateothertrade-relatedvariablesthatworkeitherasacatalystorabarrierto

trade.Then,theextendedmodelwouldestimatethesensitivityofthebilateraltrade

volumetoeachdeterminant.Thegravitymodelspecificationusedinthispaperis

presentedasfollows.

+ +ln = + ln +Mijt β0 β1 Yit β2ln +Yjt β3ln + +Dij γijt δit δjt ϵijt

Themodelwastransformedfrom thestandardmodelbytakingthelog. isavectorofγijt

controlvariablesthatwillbediscussedbelow. and refertocountry-yearfixedδit δjt

effectsofboththeexportingandimportingcountries. isanerrorterm.ϵijt

3.2. Controlvariables

Anumberoftrade-boostingandtrade-inhibitingfactorswereincorporatedinto

themodel.Thevectorofcontrolvariables, ,includesthefollowings.γijt
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TheGDPpercapitaofbothcountriesandtheGDPpercapitadifferencewere

includedinthemodel.AllthevariablesaredenominatedincurrentUSdollar.TheGDP

percapita,inadditiontoGDPitself,capturesthedevelopmentlevelofacountryanda

consequentlevelofinnovationandconsumertastes.Bergstrand(1989)includedthe

percapitaGDP inhistheoreticalproofofgravitymodel.Thecoefficients,though

generallypositive,couldvarydependingonhow thepopulationvariableaffectsthe

tradelevel.Thepercapitaincomedifferenceisoftenincluded to testtheLinder

hypothesiswhichstatesthatthemoresimilarthecountriesareinpercapitaincome,

themoretheywillconsumesimilarproductsandenduptradingmore.(Linder,1961)If

true,thedifferenceterm shouldhavenegativecoefficient.

ln(areai),ln(areaj),landlockedij,islandij,andborderij

Despitetechnologicalprogress,geographiccharacteristicsstillremainhighly

relevantininternationaltrade.Areareferstothesurfaceareaofacountryinsquare

kilometers.Previousstudiesthatemploylargegravitydatasetsuggestthatareahasa

negativeeffectontradevolumeprobablyduetoincreasedtransportationcostsof

movinggoods.landlocked(island)variableindicatesthenumberoflandlocked(island)

countriesinthebilateraltradesetting.Thus,thepossiblevalueshouldbeeither0,1or2.

Thedefinition isborrowed from Rose(2004)and itcapturestheeffectofthese

geographicalcharacteristicsonthetradevolume.Islandcountriestendtoengagemore

ininternationaltradepossiblyduetoeasyaccesstoseaports.Fortheoppositereason,

landlockedcountriestendtobediscouragedfrom internationaltrade.borderindicates

thecontiguityofthecountries.Countriesiandjthatshareaborderwillshowavalue1.

Numerousstudiesshow thatsharing borderbooststradesignificantly,even after

controllingfortheshortdistance.

comlangij,colonyij,comcolij,rtaij,cuijandcomctryij



Culturalsimilarities,shared historyand membership in thesameeconomic

organizationsarelikelytofosterthetradeaswell.comlangreferstotheusageofsame

language.Speaking same language would definitelyfacilitate trade and thus the

coefficientwilllikelybepositive.colonyandcomcolreflectthecolonialhistoryofthe

countriesconcerned.colonyis1ifonecountrywaseveracolonyoftheothercountry.

Ontheotherhand,comcolisunityifbothcountrieswereevercolonizedbythesame

country.Despitethetragiccolonialhistory,similareconomicstructuresthatremainasa

resultofcolonialperiodtendtoincreasethetradebetweentheinvolvedcountries.Thus,

the expected coefficients would be positive.rta and cu each representshared

membershipinthesameregionaltradeagreementorcurrencyunion.Thus,thevariable

wouldbeunityifbothcountriesareamemberofthesameorganization.Differentkinds

oftradeagreementsorcurrencyunionswerenotdistinguishedheresinceitisnotthe

maingoalofthispapertoestimatetheirindividualeffectiveness.Giventheobjectives

oftheorganizationsareto fostereconomicintegration,theexpected coefficients

shouldbepositiveindicatingtrade-boostingeffect.Lastly,comctrymeanscommon

countryanditisunitywhenthetwocountriesform onenation.3

3.3. Dataset

Thebilateralservicetradedataarefrom WorldBankTradeinServicesDatabase.

Thedatasetwaslastupdatedin2015anditincludes2013-releasedOECDTiVAtradein

servicedata,UNCTADdataandEuroStatdata.So,itisoneofthemostrecentand

comprehensiveservicetradedataoftheworld.Thedatasetshowsthesectoralservice

importsvalueinmillionUSdollars.Among11servicesectors,5specificsectorswere

chosen foranalysis based on theirsize and usage in formerliterature,namely,

transportation,travel,communication,financialservicesandotherbusinessservices.

The coverage is the whole world of188 countries from 1985 to 2011.4 Some

3LikeinGlickandRose(2016),theword‘country’doesnotnecessarilyrefertoanentire
nationwithsovereignty.Thedatasetincludesoverseasterritories(Gibraltar),island
territories(Guam)andsoforth.
4Someofthe‘countries’intheoriginaldataset,suchas‘World’,‘World(residual)’and



observationsinwhichyearitwasimpossibletofindtherelevantdataforGDPwere

droppedfrom thedataset.Itwasmainlyduetointernationalconflicts,likeinSyria,

politicalupheavals,suchasEasternEuropeancountriesbeforedemocratization,or

smallislandcountries,likeNewCaledonia.

Forthesakeofdataconsistency,WorldBankWorldDevelopmentIndicators

datasetwasusedtoretrievetheGDP,GDPpercapita,populationandsurfaceareadata.

ForTaiwan,therelevantdatacouldnotbefound.Hence,theywereacquiredfrom

NationalStatistics of Republic of China website.The CEPII(Centre d'Études

Prospectivesetd'InformationsInternationales)datasetwasextensivelyusedtoobtain

thedataforcontrolvariablesaswell.Boththegeographicalvariablessuchasdistance,

contiguityandisland,andtheculturalvariablessuchaslanguageandcolonialhistory

camefrom CEPIIGeoDistdataset.OnlywhentheCEPIIdatasetdidnotincludethe

necessary data was CIA Factbook referred to.Variables forwhich the author’s

discretionwasneededincludetheregionaltradeagreementandcurrencyunion.Since

notallthecurrentorpastagreementscouldbeincluded,asubsetofthem werepicked

foranalysis.Theregionaltradeagreementsdatacamefrom theWTORTAdatabase

(Acharya,2016)andtheonesreflectedinthedatasetincludeEEC/EC/EU,US-IsraelFTA,

NAFTA,CARICOM,PATCRA,ANZCERTA,MERCOSUR,ASEAN,CACM andSPARTECA.

Theywereselectedonthebasisoftheirwideusageinthepreviousliterature,suchasin

Rose(2004).Eachcountry’syearofjoiningandcancelingmembershipweretakeninto

accounttoallowaccurateestimations.Insomecases,suchasinCARICOM andCACM,

therewasnoobservationofbilateralservicetradebetweenthemembercountries

probablybecausethetradevolumeisminisculeandthusnotrecorded.Thecurrency

unionsincludedinthedatasetarethefollowings;ECCU,UEMOA,CEMAC,Australia

Zone,EMU,Dollarizedcountries,IndianRupeeZoneandDanishKroneZone.Whitten

(2016)wasusedtodeterminewhichcurrencyunionstoinclude.Similartoregional

tradeagreements,somecurrencyunionsconsistofsmallcountriesbetweenwhich

bilateralservicetradedataisnotpresent.Insuchcases,theycouldnotbeincludedin

‘Benelux’havebeendropped,sincetheyarejustagroupofcountriesthatarealready
individuallyincludedinthedataset.



thedataset.5

4.Results

4.1. Thegravitymodelofservicetrade

ThefirstbaselinemodelisshowninTable1.Thismodelisthesimplestgravity

modelestimationwithoutanyfixedeffects.Asforthedependentvariable,theentire

servicetradeand5speciallychosensectorsarepresented.Onecanseethatmostof

thecoefficientsaresignificantandhavetheexpectedsigns,buttheyshow slight

variationsinmagnitudeacrosssectors.Sincethemodelwithoutanyfixedeffects

resultsinbiasedestimates,wemoveontomodelswithmoreelaboratefixedeffects.

Table2presentsthesamemodelwithcountryandyearfixedeffects.Thecountryand

yearfixedeffectsmeanthatdummyvariablesforeachexportingcountry,importing

countryandyeararecreatedandthuscontrolvariablesthatarespecifictoacountryor

ayear,suchasarea,islandandlandlocked,aredropped.Next,Table4showsthegravity

modelwithcountry-yearfixedeffects.Thesefixedeffectsaredifferentfrom theformer

inthesensethatthelatterlooksatthecombinationofcountryandyearratherthan

countryandyearindividually.Sincethedummyvariablesforeachexportingcountry-

yearpairandimportingcountry-yearpairarecreated,allvariablesdefinedforcountry-

yearpair,suchasGDPandGDPpercapita,aredroppedandonlytheonesthatare

characteristicofanorigin-destinationpairremain.Thisisidealforthedistancevariable,

thefocusofthispaper,sincewemaximizethedegreetowhichthefixedeffectterms

eliminatetheunobservableinfluencesthatleadtobiasedregressionresults.

Sincemanyvariablesaredroppedwithfixedeffectsestimation,weanalyzethe

variablesinthelatestmodelbeforetheyaredropped.Aspresentedinthefirstcolumn

ofTable2,itisthepercapitaincome,nottheGDPitself,thatincreasestheservicetrade.

However,itdoesnotmeanthattheincreaseinGDPdecreasestrade,sincegivenno

5Thedetailedlistsofcountriesineachtradeagreementandcurrencyunionare
presentedinthedataappendix.



populationgrowth,thesum oftheGDPandGDPpccoefficientsareindeedpositive.

Anotherwaytointerprettheincomecoefficientsistousepopulationvariablesinstead

ofGDPpc.From Table3,itcanbeseenthattheincreaseinnationalincomebooststhe

servicetrade,whereasthepopulationgrowthwithouteconomicgrowthwoulddiminish

thetradevolume.6Thisshowsthatcountrieswithlargerpopulationtendtoengageless

ininternationalservicetradepresumablybecausetherearemoredomesticservices

availableandmoredomesticservicedemand.ThecomparisonofGDP coefficients

betweentheexportingandimportingcountriesmeritsinterpretationaswell.Thefact

thattheGDPcoefficientforimportingcountriesissignificantlylargerthantheonefor

exportingcountriesexceptintransportationsectorisincontrasttothefindingsof

GrünfeldandMoxnes(2003)thatservicetradeshowshomemarketeffects.(Feenstra,

Markusen and Rose,2001)7 Differentdatasetcould be the reason butthe more

plausibleoneistheuseoffixedeffectsestimation.Table1thatdoesnotincorporate

thefixedeffectssupportsGrünfeldandMoxnesdiscoverywhichlackedfixedestimates

aswell.

Thedifferenceinincomeisfoundtohaveapositiveeffectontradevolumefrom

Table4.ThiscontradictstheLinderhypothesisthatcountriessimilarintheirstandard

oflivingtendstosharesimilarproductpreferencesandtrademore.(Linder,1961)Inthe

servicesector,differentcountriestendtotrademoreexceptintravelandfinancial

sectorsthatexhibitnegativecoefficients.

Thegeographicalcharacteristicshavedistinctiveinfluenceonservicetradeas

well.AsshowninTable1,thesurfaceareatendstohaveanegativeeffectonthe

servicetrade.Thisistrueofbothexportingandimportingcountriesandallthesectors

excepttravel.Table1showsthatcountriesbeinglandlockedorislandaffectsthe

servicetradeinanoppositeway.Asisusuallythecaseinmerchandisetrade,being

landlockeddiscouragesservicetradeaswellasmerchandisetrade,whereasisland

countriestendtoengagemoreininternationalservicetrade.Sharingbordersalso

booststhebilateralservicetrade.Evenaftercontrollingforthesmalldistancebetween

6OnlypercapitaGDPhasbeenreplacedwithpopulationvariableandeverythingelse
wasunchanged.Alltheothercoefficientsremainedthesame.
7Thedifferenceincoefficientsweresignificantat1%levelexceptintransportation.



contiguouscountries,sharingbordersincreasesthebilateraltradesignificantlyinall

sectors.

From Table4,itcanbeseenthattheeffectofcultural,historicalandeconomic

tiesismostlyconsistentwiththetheoreticalpredictionexceptthetradeagreement.

Speakingcommonlanguagesignificantlyincreasesthetradeexceptincommunication

sector.Beingpartofacommoncountrygenerallybooststhebilateralservicetrade,but

failstoattracttravelers.Colonialhistory,ofallthefactors,contributetobilateralservice

tradethemostacrosssectors.Asforeconomicties,belongingtoacommoncurrency

zonetendstoraisetheservicetrade,whileregionaltradeagreementshardlyhaveany

positiveeffectonthetradevolume.

Thedistanceisoneofthemostheavilyinfluencedvariablebyincorporatingfixed

effects.Sincethedistanceanalysiswillbethefocusofthispaperwhichrequires

utmostprecision,onlythecoefficientswithcountry-yearfixedeffectsestimationin

Table4 willbeused.Distance,asisthecaseinmerchandisetrade,significantly

decreasethebilateralservicetradeacrossallthesectors.Thecoefficientrevolves

approximatelyaround-1.03whiletravelsectorshowssignificantlysmallercoefficientof

-0.205.Itisworthmentioningthesignificantnegativecoefficientforthetransportation

sector.Walsh (2006)presented significantly positive coefficientfordistance in

transportation sectorand justified the finding with the unique characteristic of

transportationservicethatthepricerisesasdistancegetslarger.Thoughpartiallytrue,

thisargumentdoesnotconsiderthequantityornumberoftransactionsthatdropsas

distanceincreases.TheWorldBankdatasetwhichiscomparativelybiggerandmore

comprehensivethanOECDdatasetusedinWalshshowsanegativecoefficientwhich

indicatesthatthequantityeffectisbiggerthanthepriceeffect.

4.2. Comparisonwithmerchandisetrade

Forthesakeofcomparison,themerchandisetradedatawereintroducedand

analyzedusingthesamegravitymodelspecification.Thedataweretakenfrom Glick



andRose(2016)datasetfortheoverlappingperiod1995-2010.8 Itconsistsof199

countriesandtherearesignificantlymorefrequenttradesamongcountriescompared

toservicetradedataset.Thetotalnumberofobservationsthatfallonthementioned

periodis149,137.Theresultofapplyinggravitymodelwithcountry-yearfixedeffectsis

presentedinTable5.Thecomparisonbetweenserviceandmerchandisetrademakesit

easiertoseetheuniquecharacteristicsofservicetrade.

Mostofthevariablesremainsignificantwithexpectedsigns.Oneinteresting

differenceisthatmerchandisetradeexhibitsanegativecoefficientforthedifferencein

percapitaGDP.Thisisanevidencethat,incontrasttoservicetrade,merchandisetrade

doessupporttheLinderhypothesisandcountriesthataresimilarintheirnationalper

capitaincometendtosharesimilareconomicstructuresandtrademorewitheach

other.Contrarytoservicetradewhichshowedtrade-inhibitingeffectsofregionaltrade

agreement,the variable turnsoutto have positive effectson merchandise trade.

Commoncountry,ontheotherhand,showsnegligibleeffectsonmerchandisetrade,

whileitshowssignificantpositiveeffectsforservicetrade.Linguistictiegivesa

significantpositiveboosttobothbilateraltradeflows.However,incontrasttothe

findingsbasedonOECDdata(Lennon,2006),sharedlanguageisfoundtohavebigger

impactsonmerchandisethanonservicetrade.

Thecomparisonofdistancefactorbetweenmerchandiseandservicetradeisthe

coreofthispaperandtheregressionresultofthispapersupportstheargumentmade

byLennonandCeglowski.From Table4and5,itisclearthatthedistancecoefficientis

biggerinmerchandisetradethanintotaland5servicesectors.Thetradeelasticityof

distanceis1.03intotalserviceandatbest1.13incommunicationsector,whilethe

counterpartinmerchandisetradeis1.501.Thismeansthatwhendistanceincreasesby

1%,the bilateralservice trade,on average,decreases by 1.03%,whereas the

merchandisetradefallsby1.501%.However,thereasonsbehindthenegativedistance

coefficientsinservicetradearenoteasilyunderstandable.Service,inessence,is

formlessanddoesnotincurtransportationcosts.Evenaccountingforasymmetric

8Boththeexportsandimportsdataweretakenfrom theGlickandRose(2016)dataset.
Table5showstheresultofusingtheimportsdata.



informationoroccasionaltravellingofpeopletodeliverservices,itisunclearwhatgives

risetothesignificantlynegativecoefficientof-1.03.Thus,asanextstep,thispaper

investigatesthedrivingforcebehindthenegativedistanceelasticity.Amongmany

others,specialattentionisgiventotherelationshipbetweenserviceandmerchandise

trade.











4.3. Relationshipbetweenserviceandmerchandisetrade

Manyaforementioned studiesthatdrew uponbilateralservicedatatried to

understand the relationship between the merchandise and service trade.The

methodologywasintroducedbyGraham (1996)toinvestigatetherelationshipoftwo

differenttypesoftradestakingintoaccountthecorrelationsbetweenthem.Thispaper

alsoutilizesthesamemethodologyandteststherelationshipbetweenservicetrade

and merchandise trade.While only the service imports data are available,for

merchandisetrade,boththeexportsandimportsdatacanbeobtainedfrom Glickand

Rosedataset.Thus,formerchandisetrade,weuseboththemerchandiseexportsand

importsdata.Thisisforthepurposeofaccountingforpossiblydifferentcharacteristics

ofexportsandimports,whichwasshowninKimuraandLee(2006).

Themethodologythatwillbeusedisasfollows.First,threedependentvariables,

merchandiseexports,importsandserviceimportsareregressedongravityexplanatory

variables,suchasGDP,area,borderandsoon.Weusethecountry-yearfixedeffects

model.From thethreegravityequations,theresidualsofeachequationcanbeobtained.

Then,theresidualfrom serviceimportsequationisregressedonboththeresiduals

from merchandiseexportsandimports.

=α+ρ +τ
̂
uijt

̂
vijt

̂
wijt

istheresidualterm ofserviceimportsequationwhile and arethe
̂
uijt

̂
vijt

̂
wijt

residualtermsfrom merchandiseexportsandimportsequationrespectively.Apositive

or signifiesacomplementaryrelationship,sincethetradevolumestendtoincreaseρ τ

ordecreasetogether.Ontheotherhand,anegative or signifiesasubstituteρ τ

relationship,becauseanincreaseinonetradevolumeleadstoadecreaseintheother.

Estimating the relationship with merchandise exports,imports and service

importsvaluethemselvesisineffectiveandtheusageofresidualsisthekeyhere.The

reasonthatresidualsareusedistotakeawaythecommondeterminantsofeachtrade

volume.Duetotheuseofidenticalvariablesineachgravityequation,alltheexplanatory



variables in gravity models,such as nationalincome and geographicalfeatures,

simultaneouslyaffectthethreetradevolumes,namely,merchandiseexports,imports

and service imports.Thus,these explanatoryvariables are,bydefinition,omitted

variablesthatcanleadtospuriousrelationship.Thus,wemakeanassumptionthat

gravitymodelincludesallthefactorsthatsimultaneouslydeterminethemerchandise

exports,importsandserviceimports.Then,theresidualsfrom threegravityequations

areuncorrelatedtooneanotherthroughtheexplanatoryvariablesinthegravitymodels.

Now,wecanexaminetherelationshipbetweenserviceandmerchandisetrade.

Table6presentstheresults.Itcanbeseenthat,throughallthesectors,service

importshave complementaryrelationship with both the merchandise exportsand

importsto a similardegree.9 Thismeansthatwhen thereisa largeramountof

merchandiseexportorimportthanwhatthemodelpredicts,thentheserviceimports

increaseaswellabovethelevelpredictedbythegravitymodel.Thecomplementary

relationship holdsforallsectorswhichindicatesthatallthefiveservicesectors’

importstendto increaseanddecreasetogetherwiththemerchandisetrade.This

relationshipcanshedlightontheunderstandingofdistancefactorinservicetrade.The

complementaryrelationshipbetweenserviceandmerchandisetradecouldmeanthat

theservicetradepatterns,evenaftercontrollingforallthegravityvariables,arenot

randomlydetermined,butrathertheytendtoaccompanythemerchandisetradepattern.

Whenacountryengagesininternationalservicetrademorewithaparticularcountry

thanwithothersthataresameinallaspectsexceptdistance,thiscouldbeattributable

tonotonlythedifferenceindistancebutalsotothepatternofmerchandisetrade.

Hence,thesignificantlynegativecoefficientofdistanceinservicetradecould,intheory,

bearesultofsimplyfollowingthemerchandisetradepatternthatarenegativelyrelated

todistance.

Thisresultimpliesthatthe merchandise trade pattern itselfisone ofthe

determinantsofservicetrade.Thus,toinferthedistanceeffectonservicetradethatis

9From thispoint,onlythemerchandisetradedataforwhichcorrespondingservicedata
existwereusedsothatthemerchandisetradevolumescanbeusedascontrol
variables.Thiswillbediscussedinthenextchapter.However,itshouldbenotedthat
thiscouldpossiblybiasthecomplementaritycoefficientupwardduetoselectionissue.



voidofmerchandiseinfluence,themerchandisetradeflow iscontrolledforinthe

gravityequation.Iftheeffectofdistanceonservicetradedistributionislargelydrivenby

merchandisetrade,theresultingcoefficientshouldgetsmallerasmerchandisetradeis

controlledfor.Table7showstheregressionresultafterincorporatingmerchandise

exportandimportintotheoriginalgravityequationwithcountry-yearfixedeffects.The

coefficientsacrossthesectorsgethalvedasthemerchandisetradeflowiscontrolled

for.10 Theresultindicatesthatabouthalfofthenegativedistancecoefficientwasa

resultofaccompanyingmerchandisetradeflow.Thenegativecoefficientof-0.566

impliesthattheservicetradethatareunrelatedtomerchandisetradestilldecreases

withdistance,butatamuchsmallerrate.Thisindeedshowsthatintangibleand

weightlessservicetradeissignificantlylessconstrainedbyphysicaldistance.Upon

comparisonofTable4withTable7,theresultalsoholdsvalidforborder,colony,

commoncolony,andtradeagreementvariables.Theircoefficientsdrasticallydecrease

aftertheinclusionofmerchandisetradevariables,asopposedtocommonlanguageor

currencyunionvariables.Thisindicatesthehighcorrelationofformervariableswith

merchandisetradepattern.

However,itshouldbenotedthatthecomplementaryrelationshipdoesnotimply

anycausallinkbetweentwotypesoftrades.Thefactthatmerchandisetradeand

servicetradeiscomplementaryindicatesthatservicetradeflow also affectsthe

merchandisetrade.Thus,forthesakeofcomparison,wealsoseehow servicetrade

affectsmerchandisetradeintermsofdistancecoefficient.Themerchandiseimport

wasregressedonexplanatoryvariablesinthegravitymodelwithserviceimportsasan

additionalcontrolvariable.Similarly,country-yearfixedeffectswereused.Asitturned

out,thedistancecoefficientdecreasesaswell,buttoasmallerextent,by27%.The

resultshows thatthe service trade pattern is more heavily influenced by the

merchandisetradepatternintermsofdistanceeffect.

10Thecoefficientintotalservicedecreasesby53%.





4.4. Interactionwithincome

Asarobustnesscheck,thesameanalysisiscarriedoutacrossdifferentincome

groups.Specifically,duetothefrequentusesofOECDcountriesdatasetbyprevious

studies,theOECDcountriesareseparatelyanalyzed.SincetheOECDcountries,insome

sense,representrich countries,corresponding poorcountries have also become

matchingsubjectofanalysis.Thecountrieswerelinedbytheir2010percapitanational

incomeandthebottom andmiddletercilehavebeendefinedasthepoorcountries.11

11ThedistributionofpercapitaGDPishighlyskewedtotherightandthusthebottom
andmiddletercilecountriesarequitehomogeneousintheirincomelevel.Moreover,



Thesameanalysisconductedontheentirecountrieswasappliedtotradesineach

groupandtheirresultswereanalyzed.Asitturnedout,theresultholdsvalidacrossthe

differentincomegroups.Bothgroupsshow complementaryrelationshipbetweenthe

serviceandmerchandisetrade,andtheirdistancecoefficientsdecreasesignificantly

aftercontrollingformerchandisetrade.However,theextenttowhichtheircoefficients

changediffersinanoppositewaywhichweattributetotheeffectofincome.

Thispaperspecificallyconcentrateson thetradebetween OECD countries.

Beforelookingatthegravitymodel,Graham (1996)analysisisconductedtoseethe

relationshipbetweenserviceandmerchandisetrade.Theresultingcoefficientsare

presentedinTable8.Positivecoefficientsineverysectorsignifythecomplementary

relationshipbetweenserviceimportsandmerchandiseexportsandimports.However,

uponcarefulcomparisonwithTable6whichshowsthesameanalysisbutontheentire

sample,itcanbeseenthatthecomplementaryrelationshipisstrongerinintra-OECD

trade.Theserviceimportsaremorestronglycorrelatedwithboththemerchandise

exportsandimportsacrossallthesectorsforOECDcountries.Sincetheservicetrade

ismoreheavilydrivenbymerchandisetradeflowforOECDcountries,itcanbepredicted

thatthedistancecoefficient,oncethemerchandisetradeiscontrolledfor,should

decreasebymorethaninpreviousanalysisbasedontheentirecountries.Table9and

Table10indeedconfirmsthisconjecture.Table9presentsthecountry-yearfixed

effectsestimationofintra-OECDservicetrade,whileTable10showsthesamemodel

with additionalcontrolvariables,merchandise exportand import.The distance

coefficientsarefoundtodropbymorethanhalf.Fortotalservice,thecoefficientdrops

by about80%,whereas in travelsector,the distance coefficientbecomes not

significantlydifferentfrom zero.Comparedtoabout50% decreaseincoefficientsfor

theentiredataanalysis,theintra-OECD analysisindeedshowsbiggerdecreasein

distancecoefficientswhichmeansthattheservicetradeismorestronglydrivenby

merchandisetradeflow.

This result intuitively makes sense given usual process of economic

development. Only after countries go through development in agriculturalor

poorcountriesdonotfrequentlytradewitheachotherandthus,thesingleuseof
bottom terciledidnotcontainenoughobservationstodrawsignificantresults.



manufacturingsectorsdotheyseethegrowthinservicesectors.Theproducerservices,

whichtakeupmostofthesharesoftradableservices,especiallygrow laterinthe

developmentstage.Therefore,richcountriesaremorelikelytodevelopbiggerservice

sectorsthanmanufacturingoragriculturalsector,andthusengagemoreactivelyin

internationalservicetrade.Poorcountries,ifany,areapttohavecomparativelysmall

tradableservicesectorsandtheshareofproducerservicesthataremoreclosely

connectedwithmerchandisetradeflowtakesupsmallerportionoftradedservice.This

canbeprovenempiricallyinthenextanalysiswhichwasconductedonthegroupof

poorcountries.

Table11showsthestrengthofcomplementarityforpoorcountriesandthey

showweakercomplementaryrelationshipcomparedtotheentiresample.Thechange

indistancecoefficientissmalleraswell.ComparisonofTable12withTable13reveals

thatthetotalservicedistancecoefficientdecreasesby42%,whichissmallerrelativeto

entiredataset,letaloneOECDcountriesestimates.Thisempiricalevidencedoesshow

thatpoorcountrieshaveweakerlinkbetweenmerchandiseandservicetradeandthus

thedistancecoefficientislessdrivenbymerchandisetradeflow.











5.Conclusion

Thispaperanalyzesthebilateralservicetradeflow anditsrelationshipwith

traditionalmerchandisetradeflow.Themaingoalspresentedinthebeginningare

twofold;theuseofextensiveservicedataandthefocusondistancevariable.First,the

findingssuggestthatthegravitymodelshowshighempiricalfitinexplainingtheservice

tradeflow.Itconfirmstheclaimsofearlystudies,Francois(1993),HoekmanandStern

(1991),SapirandWinter(1994)andFieleke(1995),thatservicetradeshouldbea

function ofthe same variables as merchandise trade.Indeed,mostofthe trade

determinantsshowedsignificantinfluenceconsistentwithmerchandisetrademodelas

wellastheoreticalfoundation.Sectoralanalysisshowssomeheterogeneitiesacross5

differentservicesectors,butitisrevealedthatthougheachsectordiffersintheir

magnitudeofcoefficients,theymostlyshowsamesignsandsynchronizedmovements

thatareconsistentwithoverallpattern.Second,forthesakeofcomparingmerchandise

andservicetrade,specialattentionwasgiventodistancevariable.Throughresidual

analysis,itwasrevealedthatserviceandmerchandisetrademaintaincomplementary

relationship across allthe sectors.This gave rise to an idea ofcontrolling for

merchandiseexportsandimportstoestimatetheextenttowhichservicedistance

variableisdrivenbymerchandisetradeflow.Theanalysisshowedsomeremarkable

resultsthatmorethanhalfofdistanceeffectonservicetradeisduetomerchandise

tradeflow.Nationalincomewasalsofoundtoplayarolehereinthesensethathigher

incomecountriesshowhighercomplementarityandstrongerinfluenceofmerchandise

tradepatternonservicedistancefactor.

Increasingdevelopmentsandliberalizingtradeinservicesectorscallforagreat

dealofstudiesonservicetradeanditsdeterminants.Asmoredatabecomeavailable

through internationalcoordination,more detailed analysis with various empirical

designswillbemadeforbetterunderstandingofinternationaltradeflowanditsdrivers.

Thispaper,tomyknowledge,isthefirststudythatutilizedtherecentcomprehensive

datasetofbilateralservicetrade.Itshouldbeviewedasanattempttounderstandthe

internationaltradeflowfrom oneangleandtoattractmoreattentiontothetopic.
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7.Dataappendix

7.1. Countrycoverage

Germany UnitedArabEmirates Comoros

Spain Bahamas,The CapeVerde

France BosniaandHerzegovina Djibouti

UnitedKingdom Barbados Dominica

Italy Brunei DominicanRepublic

Japan China Ecuador

Portugal Coted'Ivoire Eritrea

UnitedStates CostaRica Ethiopia

Argentina Fiji Gabon

Australia Guatemala Ghana

Brazil Honduras Guinea

Canada Jamaica Gambia,The

India Moldova Guinea-Bissau

Morocco Nicaragua EquatorialGuinea

Mexico Pakistan Grenada

NewZealand Peru Greenland

Turkey PapuaNewGuinea Guam

RussianFederation SaudiArabia Guyana

Poland Senegal Haiti

Hungary ElSalvador Jordan



Austria TrinidadandTobago Kenya

CzechRepublic Vietnam Kuwait

Netherlands Armenia Lebanon

Finland Azerbaijan Lesotho

Albania Bangladesh Madagascar

Belgium Bahrain Maldives

Bulgaria Bhutan Mali

Belarus Cuba Mozambique

Switzerland Algeria Mauritania

Chile Georgia Mauritius

Cyprus Kazakhstan Malawi

Denmark KyrgyzRepublic Namibia

Egypt,ArabRep. Cambodia Niger

Estonia LaoPDR Nepal

Greece Liberia Oman

HongKong,China Libya Paraguay

Croatia SriLanka Qatar

Indonesia Macao Rwanda

Ireland Myanmar Sudan

Iran,IslamicRep. Mongolia SierraLeone

Iceland Panama SanMarino

Israel Swaziland SaoTomeandPrincipe

Korea,Rep. SyrianArabRepublic Suriname

Liechtenstein Tajikistan Seychelles

Lithuania Turkmenistan Chad

Luxembourg Tunisia Togo

Malta Uzbekistan Uganda

Malaysia Angola Vanuatu

Nigeria Tanzania Samoa

Norway Aruba Yemen,Rep.

Philippines Afghanistan Zambia



Romania Andorra Zimbabwe

Singapore AntiguaandBarbuda Tonga

SlovakRepublic Burundi Micronesia,Fed.Sts.

Slovenia Benin Iraq

Sweden BurkinaFaso Kiribati

Thailand Belize EastTimor

Ukraine Bolivia PuertoRico

Uruguay Botswana CaymanIslands

Venezuela CentralAfricanRepublic Palau

SouthAfrica Cameroon Montenegro

Colombia Congo,Dem.Rep. Taiwan

Latvia Congo,Rep.

7.2. Regionaltradeagreements

Inparenthesesisthedayofaccession.Countriesthatarenotinthedatasetareomitted.

(1)EEC/EC/EU(EuropeanEconomicCommunity/EuropeanCommunities/

EuropeanUnion)

Belgium (1957) UnitedKingdom (1973) Bulgaria(2007)

France(1957) Portugal(1986) CzechRepublic(2004)

(West)Germany(1957) Spain(1986) Hungary(2004)

Italy(1957) Greece(1981) Slovakia(2004)

Luxembourg(1957) Austria(1995) Croatia(2013)

Netherlands(1957) Cyprus(2004) Estonia(2004)

Denmark(1973) Finland(1995) Latvia(2004)

Ireland(1973) Romania(2007) Slovenia(2004)

Malta(2004) Poland(2004) Lithuania(2004)



Sweden(1995)

(2)US–IsraelFTA

UnitedStates(1985) Israel(1985)

(3)NAFTA(NorthAmericaFreeTradeAgreement)

UnitedStates(1994) Canada(1994) Mexico(1994)

(4)CARICOM (CaribbeanCommunity)

AntiguaandBarbuda

(1974)

TheBahamas(1983) Barbados(1973)

Belize(1974) Dominica(1974) Grenada(1974)

Guyana(1973) Haiti(2002) Jamaica(1973)

Suriname(1995) TrinidadandTobago

(1973)

(5)PATCRA(PapuaNewGuinea–AustraliaTradeandCommercialRegion)

Australia(1991) PapuaNewGuinea(1991)

(6)ANZCERTA(Australia–NewZealandCloserEconomicRelationsTrade

Agreement)

Australia(1990) NewZealand(1990)

(7)MERCOSUR(MercadoComúndelSur)



Argentina(1991) Uruguay(1991) Brazil(1991)

Venezuela(2012-2016) Paraguay(1991–2012) Bolivia(2015)

(8)ASEAN(AssociationofSoutheastAsianNations)

Brunei(1984) Malaysia(1967) Thailand(1967)

Cambodia(1999) Myanmar(1997) Vietnam (1995)

Indonesia(1967) Philippines(1967) Laos(1997)

Singapore(1967)

(9)CACM (CentralAmericanCommonMarket)

Guatemala(1960) ElSalvador(1960) CostaRica(1962)

Honduras(1960) Nicaragua(1960)

(10)SPARTECA(SouthPacificRegionalTradeandEconomicCooperation

Agreement)

Fiji(1981) NewZealand(1981) PapuaNewGuinea(1981)

Australia(1981) Micronesia(1981) Samoa(1981)

Kiribati(1981) Tonga(1981) Vanuatu(1981)

8.3.CurrencyUnion

(1)ECCU(EasternCaribbeanCurrencyUnion)

AntiguaandBarbuda

(1965)

Barbados(1965-1972) Dominica(1965)

(2)UEMOA(WesternAfricanEconomicandMonetaryUnion)



Benin(1994) BurkinaFaso(1994) Côted’Ivoire(1994)

Guinea-Bissau(1997) Mali(1994) Togo(1994)

Niger(1994) Senegal(1994)

(3)CEMAC(Communauté É conomiqueetMoné tairedel’AfriqueCentrale)

Cameroon(1958) Chad(1958) EquatorialGuinea(1985)

Madagascar(1960-1972) CentralAfricanRepublic

(1958)

Congo,Rep.(1958)

Gabon(1958)

(4)AustraliaZone

Australia(1966) Kiribati(1966) Tonga(1967-1990)

(5)EMU(EconomicandMonetaryUnionofEuropeanUnion)

InparenthesesisthedayofadoptingeurocurrencynotenteringERM II.

Austria(1999) Belgium (1999) Cyprus(2008)

Estonia(2011) France(1999) Finland(1999)

Germany(1999) Greece(2001) Ireland(1999)

Italy(1999) Latvia(2014) Luxembourg(1999)

Lithuania(2015) Malta(2008) Netherlands(1999)

Portugal(1999) SlovakRepublic(2009) Slovenia(2007)

Spain(1999)

(6)Dollarizedcountries

Panama(1904) TheBahamas(1966) PuertoRico



Ecuador(2000) ElSalvador(2001) Guam

Liberia(1935) Palau Micronesia

(7)IndianRupeeZone

Bhutan(1974) India

(8)DanishKroneZone

Greenland Denmark


