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Abstract

In thispaper, wedocumentempiricalregularitiesin theforeignaidflowsto developingcountriesover

the last threedecades.In spiteof a largebodyof literatureon foreignaid andits impacton recipients,

surprisinglylittle is known aboutits businesscyclecharacteristics.Weshow thatfor thevastmajorityof

African recipients,aid flows area majorsourceof incomethat is highly volatile and,mostimportantly,

overwhelminglyprocyclical. For recipientsoutsideof Africa, we find a similar – if somewhat less

pronounced– patternof aid procyclicality. In contrast,thereis little evidenceof aid procyclicality with

the businesscycle of donors. In light of the very high volatility of outputin developingcountries,the

procyclicality of foreign aid flows from the recipients’perspective raisesseriousquestionsrelatedto

theirwelfareandgrowth.
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1 Intr oduction

In thispaper, wedocumentsomekey businesscyclepropertiesof foreignaid flows to developingcountries.

We identify two striking empiricalregularities. First, aid flows arehighly volatile over time – on average,

two to threetimesasvolatileastherecipient’soutput.Second,for mostAfrican countries,netaidinflowsare

stronglypositively correlatedwith their domesticoutput.Outsideof Africa, we find a similar, if somewhat

lesspronounced,patternof aid procyclicality.

To understandwhy theseempiricalregularitiesareimportant,recall thatoutputfluctuationsin developing

countriesaremuchstrongerthanin industrializedeconomies.Indeed,wedocumentthatthegrossdomestic

productof anaid recipientis several timesasvolatile asthatof a donor. For developingcountries,though,

customarywaysto smoothout the impactof outputfluctuationson domesticconsumptionarelikely to be

very onerous.For instance,it hasbeenarguedthat,becauseof moralhazardandrepudiationrisk, heavily

indebtednationsareoftendeniednew loans(or areaskedto repayold ones)preciselywhentheireconomies

suffer adverseshocks– see,e.g.,Atkeson(1991).At thesametime,foreignaid is amajorsourceof income

to recipients,especiallyin Africa, whereit averages12.5%of grossdomesticproductandconstitutesby far

themainsourceof foreigncapital.In suchanenvironment,foreignaidhasthepotentialto playakey role in

smoothingout developingcountries’outputfluctuations.Our resultsimply that,all in all, aid flows do not

play thatrole.

Admittedly, it might bearguedthat,exceptfor emergency relief, thechief purposeof aid is not to actasan

insurancedevice but, instead,to fuel economicdevelopment,in which caseit is not cleara priori whether

oneshouldexpectaid flows to beprocyclical or countercyclical. It is well established,however, thatoutput

fluctuationsaffectgrowth negatively – see,e.g.,Hamilton(1989)andRamey & Ramey (1995).Hence,even

if aid weremeantsolely to help fostergrowth, seriousconcernswould nonethelessarisefrom thefact that

aid disbursementpatternscontribute to thevolatility of developingcountries’disposableincome.

Ourfindingsarerobust.Ourdatasetcomprisesvariousyearlyaidandoutputseriesfor sixty-threerecipient

andeighteendonorcountriesbetween1969and1995.Wefind few differencesbetweenthecyclical behavior

of multilateralasopposedto bilateralaid disbursements,even thoughmultilateralaid flows arerelatively

morevolatile thantheir bilateralcounterparts.Likewise, aid commitmentsfluctuatemorethanactualnet

disbursements,but both commitmentsand disbursementsareprocyclical. We also pay specialattention

to Africa, becauseit is the region whereaid is largestrelative to recipientGDP andaid procyclicality is

moststriking. Regardlessof the measureusedfor domesticoutput,net aid receiptsareprocyclical for at

leasttwo-thirdsof thethirty-eightcountriesin our African subsampleandarecountercyclical for, at most,

a few of them.Key componentsof African aid flows,suchasgrantsor technicalassistance,areasstrongly
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procyclical astotal aid flows. Finally, we find no evidencethat theprocyclicality of aid is a functionof an

African recipient’s formercolonialpower, its choiceof exchangerateregimeor someothercriterion.

We completethe paperby analyzingthe cyclical propertiesof aid flows from donors’perspective. Even

thoughoverallaiddisbursementsarepositively correlatedwith donoroutput,aiddisbursementsto therecip-

ientcountriesin oursamplearenot. A corollaryis thattheprocyclicality of aid inflowsexperiencedby those

aid recipientsis not the mereresultof the conjunctionof (i) positive comovementsbetweenNorth-South

businesscycles[Kouparitsas(1998);Agénor, McDermott,& Prasad(1999)]and(ii) a positive correlation

betweendonors’aid policiesandtheir businesscycles.

Despitea largebodyof literatureon foreignaid,surprisinglylittle is known aboutthebusinesscycle prop-

ertiesof aid flows. Our contribution is to identify a seriesof key empirical regularitiespertainingto aid

andthebusinesscycle. Thephilosophyof thepresentpaper, in thatsense,is similar to thatof Kydland&

Prescott(1990).1 Clearly, we exposeourselvesto the criticism that we do “measurementwithout explicit

theory.” Given the sheermagnitudeof aid flows for the recipients,andthe likely significantwelfareand

growth consequencesof aid disbursementpatterns,we think that the factswe reportareimportantin their

own right andshouldthereforeguidetheconstructionof theoreticalmodelsof foreignaid.

Much of theliteratureon foreignaid hasfocusedon how aid levelsaffect thegrowth of recipientcountries.

On theonehand,Boone(1994,1996)shows that,within a growth modelof a recipientcountry, aid is fully

consumed.He thenarguesthat the model’s predictionis verified empirically for a large setof countries

over a ten–yearperiod. Easterly(1999)makesa similar point. On the otherhand,several recentpapers

find that aid hasa positive effect on growth, althoughthey suggestthat the relationshipbetweenaid and

growth maydependon therecipient’s having adoptedsoundeconomicpolicies[Burnside& Dollar (1997)]

or, independentof thepolicy mix, is significantbut non-linear[Hansen& Tarp (2000)]. In contrastto all

thesestudies,Lensink& Morrissey (1999)analyzethe impactof aid uncertaintyon growth. Their results

suggestthat theeffect of aid on growth is a function,not only of aid levels,but alsoof thestability of aid

flows.

Our paperis alsoconnectedto the literaturethat derives optimal patternsof capital flows to developing

countries.Mostof thatliteraturemodelscommercialloansto sovereignborrowers[e.g.,Atkeson(1991)and

Marcet& Marimon(1992)].Morecloselyrelatedto thepresentpaperis Svensson(1995),whocharacterizes

optimalaid disbursementpolicieswithin a two–dateagency modelof therelationshipbetweenanaltruistic

donoranda pair of recipients.Svensson(1995)shows that, in a first–bestenvironmentin which policies

1OtherpapersdocumentingbusinesscyclefactsincludeCooley & Ohanian(1991)Backus& Kehoe(1992),Fiorito & Kollintzas

(1994),Chadha& Prasad(1994)or, morerecently, Ambler, Cardia,& Zimmermann(1999).
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couldbefully contractedon,aid receiptswould becountercyclical. However, becauseof its limited ability

to monitortherecipient’suseof aid,thedonorcanatbestachieveasecond–bestoutcomein whichaid is tied

to the recipient’s economicperformance.As a result,aid receiptsincreasewhena goodoutputrealization

occurs.In thatsense,second-bestaid receiptsmaybeprocyclical.

Finally, our paperis at theintersectionof two recentstrandsof literature.Thefirst studiesvariousbusiness

cycle phenomenain developingcountries– see,in particular, Mendoza(1992,1995),Carmichael,Samson,

& Keita (1999), Talvi & Végh (1998) andAgénor et al. (1999). The secondstudiesthe businesscycle

propertiesof internationalcapitalflows– see,e.g.,Lane(1999).In contrastto all thesepapers,we focuson

theempiricalregularitiesof foreignaid to developingcountries.

Thepaperis organizedasfollows. In Section2, we describeour dataanddiscussmeasurementissues.In

Section3, we documentempiricalregularitiesof aid flows from bothrecipients’anddonors’perspectives.

In Section4, we discussourfindingsandconclude.

2 Measurementand data

We analyzethe businesscycle propertiesof foreign aid flows received by developing countriesbetween

1969and1995.A recipientcountryis excludedfrom oursampleif: (i) it hadnotachievedindependenceby

theendof 1975;(ii) fewer thantwentyconsecutive yearsof dataareavailablefor thatcountry;or (iii) the

countrywasanetdonorof aidin someyears(e.g.,Libya). For theremainingcountries,weonly considerthe

largestblockof contiguousdata-yearsduringwhich thecountrywasindependent.Our sampleof recipients

comprisessixty-threecountries,thirty-eightof which arelocatedin Africa. Whenwe analyzethecyclical

behavior of aid from thedonor’s perspective, we focuson membersof theOrganizationfor EconomicCo-

operationandDevelopment[OECD] thatbelongto its DevelopmentAssistanceCommittee[DAC]. Of the

twenty–onecurrentDAC membercountries,we eliminatethreedueto lack of sufficient aid data. For the

remainingeighteen,we againonly considerthelargestblock of contiguousdata-years.

2.1 Aid flows

Theconventionalmeasureof foreignaid is theOfficial DevelopmentAssistance[ODA] numberspublished

by theOECD.This measureencompassesgrants,thevalueof technicalassistance,andconcessionalloans.

We employ datafor netODA disbursementsandfor ODA commitments(“firm obligationsto disbursethat

aresupportedby theavailability of public funds”).

Becauseloansareclassifiedby theOECDasconcessionalwhenthey have at leasta 25%grantcomponent,
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usingnetODA disbursementsto measureaid mayoverstatetheactualamountdonated.Theoverstatement

shouldbesmall in our African subsamplesincethemediangrantelement,reportedby theOECD,exceeds

90%.2 Still, Chang,Fernandez-Arias,& Serven (1998)argue that the OECD figuresoverstatethe grant

elementof ODA loans.We thereforeverified the robustnessof our resultsto theexclusionof ODA loans,

by analyzingthecyclical behavior of grantsonly.3

Thereis no a priori reasonwhy theaid policy of individual donorsshouldbesimilar to thatof international

organizationssuchastheWorld Bank. In orderto capturepossibledifferences,we thereforedecomposeO-

DA into multilateral[Mult] andbilateral[Bilat] aid. Thefirst componentmeasuresaidgivenby international

organizations,while thesecondcomponentencompassesall government-to-governmentaid distributedby

DAC membercountries.4

All aid seriesconsistof annualdataandareexpressedin currentUS$.We transformthemin percapitareal

termsusingmethodsexplainedbelow.

2.2 Real output and aid

Eachdollar of resourcesavailable to a recipientcountrycanbe spenton foreign or domesticgoodsand

services.Becauseof differencesin purchasingpower, the real valueof an aid dollar differs whetherit be

spentabroador locally.

In light of evidencethat foreign exchangeconstraintsare important in limiting the quantity of goodsa

developingcountrycanimport [Stryker & Tuluy (1989)],5 we useactualdollar figuresfor bothoutputand

aid. This approachhelpsus capturethe ability of a country to import and the role of aid in lessening

foreign exchangeconstraints. We employ, as measureof recipientoutput, the official per capitaGross

DomesticProduct[GDP] atmarketpricesin currentUS$recordedin theWorld Bank’sWorld Development

Indicators[WDI] (1998).Consistently, we deflateGDPandaid seriesusingeachcountry’s implicit import

deflator(1990=100),which we computefrom theWDI. This deflatorcapturesthe changesin theprice of

2OECDdataon thegrantcomponentof concessionalloansto individual recipientsis availablefrom 1983onward.
3We alsoverified therobustnessof our resultsto analternative measureof aid: thecountry’s net receiptsof Official Transfers

[OT] reporteduntil 1992in theWorld Bank’s World Tables(1994). This secondmeasurecombinesgrants,thevalueof technical

assistance,andfoodaid,but not concessionalloans.Weobtainedvery comparableresults.
4Ourmeasureof bilateralaid thereforeexcludesbilateralaid from Arabsources.In general,theexclusionshouldmatterlittle in

oursample.Admittedly, therearesix countriesfor whichArabaid is of importance:Jordan(67.8%),Mauritania(34.2%),Morocco

(25%),Somalia(10.8%),Sudan(22%)andTunisia(12.8%).Acrossall countriesin our sampleandall years,however, themedian

ratio of ArabbilateralODA to bilateralreceiptsfrom all sourcesis a mere0.01%.
5SeealsoKrueger, Michalopoulos,& Ruttan(1989)for a review of thatliterature.
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thecountry’s typicalbasket of imports.6

It canbearguedthatthis first approachis inappropriateif thecountry’s availableresourcesareusedprinci-

pally for domesticpurchases.In thatcase,outputandaidmaybebetterexpressedin USdollarsadjustedfor

differencesin purchasingpower parities. In a sensitivity analysis,we took thatperspective: we measured

outputasRealGrossDomesticProductpercapita,from theSummers& Heston(1991)PennWorld Tables

(Mark 5.6),andadjustedaiddollarseriesconsistently. Resultswerenotqualitatively affectedby thatsecond

measurementapproach.

To assessthebusinesscycle propertiesof aid from a donor’s perspective, theappropriatenumeraireis that

donor’s local currency. Grossdomesticproductfiguresfor our eighteendonorscomefrom theOECDSta-

tistical Compendium(1998).Aid seriesareconvertedinto local currency usingthecurrentdollar exchange

rate from the StatisticalCompendium.Both aid andoutputseriesareexpressedin per capitatermsand

deflatedusingthelocal GDPdeflator(OECD,1990=100).

2.3 Businesscycles

Following Lucas(1977)andKydland& Prescott(1990),wedefinebusinesscyclesasthedeviationsof out-

put from trend,andbusinesscycle factsasthestatisticalpropertiesof thecomovementsof outputdeviations

from trendwith deviationsfrom trendof otheraggregatetime series.Whenexaminingthebusinesscycle

aspectsof foreignaid,we first detrendeachdataseriesusingtheHodrick & Prescott(1980)[HP] filter. For

any series� , theHP filter extractsthegrowth component��� andthecyclical component�����	��
���� by

minimizing thefollowing lossfunction:

�� � �������� ������ � ������ 
�� ��! 
 � � �� 
�� �� "
�  $#&%

where

�
is aweightthatreflectstherelative varianceof thetwo components.Weadoptthevalueof

�
=100,

which is conventionalfor yearlydata.7 We work throughoutwith the logarithmsof theseries,becausewe

aremainly interestedin percentagedeviationsfrom trend. In line with Baxter& King (1995),we ensure

thatour resultsarenot affectedby abnormalbehavior at theendpointsof theseries,by droppingthefirst

andlasttwo detrendedobservationsbeforecomputingmomentsof thecyclical componentsof eachseries.

6For thefew countrieswhoseGDPdatawerenotavailablein theWDI, figuresfrom theWorld BankWorld Tables(1995)were

usedinstead.Likewise, whenthe implicit import deflatorcould not be calculated,we employed insteadthe Import PriceIndex

computedby theUnitedNationsConferenceonTradeandDevelopment[UNCTAD] andreportedin theWorld BankWorld Tables

(1995).
7See,e.g.,Backus& Kehoe(1992).Our resultsarerobustto using ' =10,a valuewhich is alsoacceptable.
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To assessthe businesscycle propertiesof foreign aid, we computethe correlationsbetweenthe cyclical

componentsof aidandoutput,contemporaneouslyandwith theseriesshiftedbackwardor forwardupto two

years.As is customary[Kydland& Prescott(1982),Cooley & Prescott(1995)],apositivecontemporaneous

correlationmeansthataid receiptsareprocyclical, whereasanegativecontemporaneouscorrelationimplies

thataidflowsarecountercyclical. In caseof procyclicality, weidentify possiblephaseshifts(leadsandlags)

by how earlyor how latewith respectto thecontemporaneousperiodthehighestcorrelationappears.

3 Empirical regularities

Over theperiod1969-1995,we identify thefollowing empiricalregularities:

1. Foreignaid is a major sourceof incomefor recipients.In Africa, theaveragefractionof netODA re-

ceiptsto GDPis 12.5%,themedianis 10.3%(seeTable1, PanelI). For someof thepoorestcountries,

ODA inflowsevenexceedonethird of GDPover thesampleperiod:Somalia(34.2%),GuineaBissau

(44.2%)andCapeVerde(47.2%).8

Therelative importanceof aid makesAfrica special.For developingcountriesoutsideof Africa, aid,

while still important,is notaslargerelative to domesticoutput.NetODA receiptsaverage4%of their

GDP, with amedianratio of 2%(Table1, PanelII).

– Fromthoseaid flows,the largestshare is madethroughbilateral channels.In Africa, bilateral

aid receiptsareon average70%higherthanmultilateralones;for recipientsoutsideof Africa,

bilateralaid is almosttwice aslargeasmultilateralaid (Table1).

– Commitmentsof all sourcesare typically larger than disbursements.Over the sampleperiod,

African recipientsareon averagepromisedaid flows 2% of GDPmorethanwhat they receive

(Table1). Outsideof Africa, firm promisesto disburseaverage1% of GDP morethanactual

disbursements.Althoughonecouldthink thatsomepromisesnever materialize,theexplanation

is likely simpler:disbursementsarenetof possibleprincipalrepayments,whereascommitments

arenot.

2. Recipients’output is much more volatile than industrializedcountries’output. The first columnof

Table2 displaysthevolatility of thecyclical componentof outputin recipientcountries.Wecompute

8For, African countries,furthermore,foreignaid is by far thelargestsourceof foreigncapital.Wecomputedthat,between1975

and1995,acrossall African recipientsin our sample,netODA receiptsaveragedmorethan92%of all netcapitalinflows,private

andpublic, reportedby theOECD.
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the volatility of eachseriesas the standarddeviation of its cyclical component. This measureis

appealingbecauseit is expressedin percentagetermsandis directly comparableacrossseries.

For African countriesin our sample,the volatility of GDP averages13.2%over the period 1969-

95. For the remainingdeveloping countriesin our sample,the figure is 12.9%. Thosefiguresare

consistentwith the volatility figuresdocumentedby Mendoza(1995)andCarmichaelet al. (1999)

for, respectively, 23 and19 developingor recentlyindustrializedcountriesusingyearlydata,andby

Agénoretal. (1999)for 12 middleincomecountriesusingquarterlydata.

The magnitudeof outputfluctuationsin donorcountries(Table3), by comparison,is a lot smaller,

with anaveragevolatility of 2.19%over thesameperiod(2.18%in theUnitedStates).In otherwords,

shocksto poorcountriesareaboutsix timesmoreseverethanshocksto industrializedcountries.9

3. Aid flowsare evenmore volatile. Thevolatility of netODA receiptsaveragesapproximatively twice

thatof recipientGDP, both in Africa andoutsideof Africa (Table2, secondcolumn).10 Multilateral

aid flows aremorevolatile thanbilateralones,andcommitmentsfrom all sourcesaremorevolatile

thanreceipts.

4. In Africa, aid inflowsare overwhelminglyprocyclical. For morethantwo-thirds(26) of theAfrican

recipientsin our sample,the cyclical componentof ODA receiptsis stronglypositively correlated

with the cyclical componentof domesticoutput. Only 2 African countriesin 38 (5%) experience

countercyclical net ODA receipts. Table4 summarizesthe cyclical propertiesof foreign aid from

recipients’perspective, whicharethendetailedin Table5. Figure1 providesasnapshotof this result

andshowsthatcountriesfor whichaid inflowsarenegatively correlatedwith outputaretheexception.

Outsideof Africa, aidprocyclicality is somewhatlesspronounced:4 recipientsin 25(16%)experience

countercyclical aid flows, whereasfor 12 others(48%) net ODA receiptsare procyclical. Aid is

acyclical for theremaining9 countries.

Over theentiresample,we find few differencesbetweenthecyclical propertiesof bilateralandmul-

tilateralaid receipts,thelatterbeingprocyclical for just3 morecountriesthantheformer.

9This numberonly partly reflectsthechoiceof a differentdeflatorfor bothsetsof countries.Indeed,whenSummers& Heston

(1991)outputfiguresanddeflatorsareusedfor bothdonorsandrecipientsalike, thevolatility of outputis still muchstrongerfor

recipientsthanfor donors.For example,themedianoutputvolatility becomes5.9%for African recipients,which is still morethan

2.5timesthefigurefor theUnitedStates.
10Our measureof volatility (thepercentagedeviation from trend)is appropriateto assesstherelative magnitudeof fluctuations.

Clearly, if onewereto think in termsof absolutevariations,onewould needto correctthat relative volatility by theshareof net

ODA receiptsin GDP.
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– Commitmentsarenotcountercyclical. If therearedelaysbeforeaidcanbedisbursed,thecyclical

propertiesof aid commitmentsmaydiffer from thoseof actualdisbursements.As Table4 and

Figure1 suggest,aid commitmentsarelessclearly procyclical. Thereis hardly any evidence,

however, of strongercountercyclicality.

– Leadsandlagsarea minor issue. For onefifth of thecountrieswith procyclical aidflows,ODA

receiptslag thecycle; leadsareidentifiedfor just4 countriesand,for theremainder, thehighest

correlationof disbursementswith GDPis thecontemporaneousone. Bilateral andmultilateral

aid show a similarpattern.Sodo commitments.

– Grantsare procyclical as well. For African recipients,we alsoanalyzedthe comovementsof

outputandsomeof thecomponentsof ODA, suchasgrantsandtechnicalassistance[TA] (which

onaverageaccountsfor 30%of grants).Wedonotreportthesecorrelationsin thetables,because

the resultsarestrikingly similar: grantsareprocyclical for two-thirdsof the recipients,while

technicalassistanceis procyclical for 76%of African recipients.

– No subgroupof countriesseemsto standout.

( Figure2 plots, for eachrecipient,the contemporaneouscorrelationbetweenthe cyclical

componentsof ODA andGDP against(i) the averagelevel of per-capitaoutputover the

sampleperiod, (ii) the volatility of outputand(iii) a measureof aid dependency, the av-

erageODA-GDP ratio. First, whetherfor African recipients,non-African recipientsor

overall,wefind thattherelationshipbetweenthecorrelationandaverageGDPis bothweak

andstatisticallyinsignificant. Next, the only statisticallysignificantrelationshipbetween

aid procyclicality andthevolatility of GDPis for non-Africanrecipients(higherlevels of

outputvolatility areassociatedwith greatercorrelations).Finally, onceweexcludethethree

countriesfor whichaidamountsto morethan30%of GDP, wefind norelationshipbetween

theprocyclicality of aid inflows andtheODA-GDPratio.11

( Thereappearsto be no qualitative differencebetweenformer coloniesof Franceor the

UnitedKingdomwith respectto thecomovementsof aid andoutput.Likewise,thetwelve

franc-CFA countriesin oursampledisplayno majordifferencefrom therest.

– In Figures3 A-C, we plot thedatafor a selectionof countries.BurkinaFasoandMadagascar,

for example,are obvious casesof procyclical ODA disbursements(especiallyafter 1976 for

11Naturally, if aid is sufficiently massive relative to GDP, it shouldbeexpectedthat increasesin aid would raiseoutputdirectly

(throughaggregatedemandeffects,or the relaxationof foreign exchangeconstraintsfor critical imports). Consistentwith this

conjecture,if wedonotexcludethethreeAfrican countriesfor whichODA receiptsexceed30%of GDP, wefind aweaklypositive

(but statisticallysignificant)relationshipbetweenaidprocyclicality andtheODA-GDPratio.
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BurkinaFaso).Botswanaalsoexhibitspositive comovementsbetweenODA andGDP, although

thereappearsto bea leadafter1978. In thecaseof Senegal, ODA lagsthecycle by oneyear.

In contrast,Mali is clearlya countrywith countercyclical aid. ODA disbursementsandGDPin

Niger andtheCentralAfrican Republicareessentiallyuncorrelated,althoughin thecaseof the

latter, onecouldpossiblyidentify aperiodof procyclical ODA prior to 1983.

5. Resultsare robust. In additionto theabove, we carriedout a seriesof robustnesschecksfor African

countries,becausethelatteraretherecipientsfor whichaidprocyclicality is moststriking. Ourresults

arerobustto:

– analternative measureof output. Insteadof theWorld BankGDPnumbers,we employed real

GDPfiguresfrom theSummers-HestonPennWorld Tables,which areadjustedfor purchasing

powerdifferences.As discussedin Section2,weconsistentlyadjustedtheaidseriesanddeflated

all figureswith theimplicit GDPdeflatorfrom their dataset;

– two measuresof aid that do not encompassconcessionalloans,for which the aid component

mayarguablybeoverstated.Insteadof netODA receipts,we took official transfers[OT] from

the World Bank World Tables(1994); asmentionedabove, we alsosimply usedODA grants

reportedby theOECD.

– analternative deflator: insteadof the import deflatorcomputedfrom theWorld BankWDI, we

usedtheimportspriceindex (IPI) from theUNCTAD.

In noneof thesesensitivity analyseswereour resultsqualitatively altered.

6. Donors give on average lessthan 0.3% of their own GDP. Over the 1969-1995period, the most

generousdonor in our sampleis the Netherlands,with an averageratio of ODA disbursementsto

GDP of 0.58%(Table6). Aid to African recipientsin our sampleaverages0.08%of donors’GDP,

or 29%of all aid disbursements.Otherrecipientcountriesin our samplereceive 25%of all aid. For

likely similar reasonsasabove,commitmentsappearhigheronaveragethanactualdisbursements.

7. Aid outflowsareveryvolatile. Themagnitudeof thefluctuationsin ODA disbursementsis onaverage

almostnine timesthat of donors’output. Disbursementsto our African sampleareeleven timesas

volatile asdonors’output(Table3).

8. Overall aid outflowsareprocyclical,but aid disbursementsto recipientsin our samplearenot. While

a few donorshave aid policiesthatareuncorrelated,or evennegatively correlated(FranceandItaly)

with their businesscycle, donorstend to give more in good times: the comovementsof total aid
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disbursementswith donors’outputarepositive for 72% of donors(Table7). For 85% of these,aid

disbursementslag their cycle.

Donors,however, do not give in a procyclical fashionto recipientsin our sample:for African recip-

ients,only 39% of donorsdo (they accountfor only 20% of bilateralflows to thesecountries,and

21%of bilateralflowsto thoserecipientswhoseaid inflowswereportasprocyclical); for non-African

recipients,33% of donorsgive in a procyclical way. Therefore,it seemsunlikely that the positive

correlationbetweenrecipients’GDPandaid receiptscanbeexplainedby thepositive comovements

of North andSouthbusinesscyclesdocumentedin Kouparitsas(1998)andAgénoretal. (1999).

What shall we make of all thesefacts? The first messagefrom our resultsis that aid is a very important

sourceof incomefor recipientcountries.If oneis interestedin economicoutcomesin thesecountries,then

oneshouldcertainlythink abouttheroleplayedby foreignaid.

Second,themagnitudeof outputfluctuationsexperiencedby thesecountriesis muchstrongerthanthatof

industrializedcountriesin thepostwar period.This fact is not new, thoughwe extendpreviousestimatesof

outputvolatility to a muchlargersetof developingcountries.What is ratherstriking, however, is the fact

that foreignaid is evenmorevolatile thanrecipientGDPand,especiallyin Africa, movesin a procyclical

fashion.Becauseof theintensevariability of output,thewelfareimplicationsof any mechanismto smooth

out theimpactof outputfluctuationson consumptionarelikely to belarge. Onemight think of aid flows as

onesuchmechanism,amongotherssuchasdomesticsavings. Theprocyclicality of aid receipts,however,

suggeststhataid flowspersedo notplay thatrole. Of course,it canrightly bearguedthat,exceptfor some

componentsof aidsuchasfoodaid,consumptionsmoothingis not themainpurposeof foreignaid. Another,

obviousroleof foreignaid is to fostertheeconomicdevelopmentof recipientcountries.Thehighvariability

of outputin thesecountries,however, might bean importanthandicapfor economicgrowth, asthe results

of Ramey & Ramey (1995)have shown. In that case,the procyclicality of aid flows, by intensifyingthe

volatility of disposableincome,might hurt growth. Clearly, this discussiongoesbeyond thescopeof this

paper, but it illustrateswell theimportanceof thefactswe reporthere.If oneis interestedin thewelfareor

thegrowth of recipientcountries,onecannotnotbeinterestedin thepatternof disbursements.

Another messagefrom our resultsis that Africa is specialin many respects. That region of the world

is theonefor which aid mattersmost. It is alsothe region for which aid receiptsaremostoftenandmost

stronglyprocyclical. AlthoughAfrica representsarelatively smallfractionof donors’aideffort, aidis avery

significantshareof incomein thatpartof theworld. Finally, Africa is specialamongall aid recipients,in

thatdonorshavedifferentaidpoliciesto Africa thanto therest:while totalaiddisbursementsareprocyclical

from thedonors’perspective, suchis not thecasefor aid disbursementsto Africa.

11



4 Discussionand conclusion

In this section,wediscusspossibleexplanationsfor theprocyclicality of aid.

A first, simpleexplanationis thataid mayfeedinto therecipient’s output. If sucha multiplier effect is not

immediate,onewould expectto observe aid receiptsleadingthecycle. Our results,however, show thatthis

is almostnever thecase.If suchfeedbackis rapid,onewould expectthecontemporaneouscorrelationof

aid andoutput to be directly relatedto the importanceof aid relative to the recipient’s domesticincome.

Yet, while we do find procyclical aid receiptsfor the threecountriesthat dependmostheavily on aid, we

documentevenstrongeraid procyclicality for someothercountriesthatdependmuchlesson aid. Indeed,

oncethosethreeextremecasesareremovedfrom oursample,wefind nostatisticallysignificantrelationbe-

tweentheaid-outputcorrelationandtherecipients’averageaid-outputratio (ameasureof aiddependency).

Overall, then,ourfindingssuggesttheneedfor additionalexplanationsof aid procyclicality.

Domesticpolitical or fiscalconsiderationsmayleaddonorcountriesto adjustaidflowsto theirown business

cycle. As a result,donorsmay disburseprocyclically, which, given a positive correlationbetweenNorth-

Southbusinesscycles,might leadto procyclical aid receipts.And indeed,totalaiddisbursementsby donors

wereshown to be procyclical for a vastmajority of donors.Yet, whenwe looked at disbursementsto the

countriesin our recipientsample,we foundthatthey weretypically not procyclical from theperspective of

donors.

Alesina& Dollar (1998)makeacasethatbilateralaidpoliciesareconditionedonpolitical, muchmorethan

other, factors. Their resultsshow that, in particular, former colonial ties area big determinantof foreign

aid policy. Why this would leadto procyclical aid flows is unclear. In any case,we find similar patternsof

bilateralaidprocyclicality amongformerAfrican coloniesof FranceandtheUnitedKingdom.

Aid disbursementscouldalsobeconditionedontheperiodicobservationof someindicatorof goodeconom-

ic performance,in whichcaseaidflowswouldbeprocyclical – contemporaneouslyor with a lag,depending

on theperiodicityof themonitoring. On theotherhand,onemight alsomake theargumentthataid could

be conditionalon the adoptionby the recipientof somepolicies,suchascompliancewith an IMF struc-

tural adjustmentprogram.In thelattercase,aid would ratherbeexpectedto becountercyclical, sincesuch

programsoften entail short-termcostsin termsof output. Of the twelve countriesin our African sample

classifiedasIMF sustainedadjusters,however, only two experiencedcountercyclical aid inflows (Tanzania

andMali); for mostof theothers,aid wasprocyclical.

Anotherpossibleexplanationis thatsomedonorsrequirematchinggrantsby therecipient.To theextentthat

thelatterhasmoreresourcesduringcyclical upturns,someprocyclicality of foreignaid disbursementsmay

12



follow from suchdonorrequirements.Thiseffectmaybereinforcedif, in cyclical downturns,recipientsare

held to strict budgetdeficit targetsby internationalorganizationsandforeigngrantsarenot taken into ac-

countwhencomputingthesetargets(asis sometimestheInternationalMonetaryFund’spracticein Africa).

Theeffectmight alsobereinforcedif bilateralaid agenciesconditiontheirassistanceonmultilateralaid.

Many competingexplanationsmay have a part in the cyclical behavior of aid receipts. Given the likely

importantwelfareandgrowth consequencesof volatile andprocyclical aid receipts,the factswe reportin

thispaperseemto standasaninterestinganomalyto beexplained.How muchof thefactscanberationalized

by any theoryis asoundquestion.Suchaquantitative assessmentwouldrequiretheconstructionof amodel

of foreignaid policy, which theempiricalregularitieswe have reportedhereonly purportto guide.
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Table1: Importanceof foreignaid to recipients- PanelI: Africa
Meanfractionof recipient’s GDP(%)

Net receipts Commitments
ODA Mult Bilat ODA Mult Bilat

Benin 9.2 4.0 5.1 11.6 5.2 6.3
Botswana 9.8 1.9 7.7 12.7 2.5 10.0
Burkina Faso 13.1 4.6 8.4 15.9 6.0 9.5
Burundi 15.9 7.8 7.9 18.2 9.6 8.2
Cameroon 4.0 1.1 2.8 5.0 1.3 3.7
CapeVerde 47.2 15.1 31.3 57.1 19.9 35.5
Central Afr . Rep. 12.9 5.0 7.8 14.3 5.7 8.5
Chad 16.2 6.8 9.1 18.7 8.5 10.1
Congo 6.3 1.6 4.5 7.1 1.9 5.1
Côted’Iv oire 4.1 1.3 2.9 5.3 1.3 3.9
Egypt 7.4 1.1 3.9 7.8 0.8 6.5
Gabon 2.8 0.5 2.2 3.3 0.5 2.7
Gambia 22.9 10.1 12.0 26.9 12.3 13.8
Ghana 5.9 2.7 3.1 7.6 3.4 4.1
GuineaBissau 44.2 17.2 25.1 49.5 22.2 25.4
Kenya 7.1 2.1 4.9 8.6 2.5 6.0
Lesotho 22.6 8.9 13.6 27.1 11.7 15.2
Liberia 6.0 1.7 4.2 7.1 2.2 4.9
Madagascar 7.3 2.9 4.2 8.8 4.0 4.8
Malawi 16.5 8.0 8.6 20.3 9.6 10.7
Mali 16.8 6.5 9.5 19.9 8.0 11.1
Mauritania 22.2 7.6 8.4 22.1 9.3 9.4
Mauritius 2.9 0.8 2.1 4.0 1.2 2.7
Mor occo 3.1 0.4 1.7 3.4 0.5 2.2
Niger 11.9 3.9 7.5 13.4 4.6 8.3
Nigeria 0.5 0.2 0.4 0.8 0.3 0.4
Rwanda 12.7 4.4 8.1 14.6 6.0 8.5
Senegal 11.0 3.4 7.0 12.7 4.1 7.8
Seychelles 14.2 1.3 12.7 18.4 2.3 15.4
Sierra Leone 4.8 1.9 2.8 6.7 2.6 3.9
Somalia 34.2 12.4 14.9 36.4 14.4 18.8
Sudan 6.3 2.1 2.7 6.8 2.6 3.1
Swaziland 6.9 2.3 4.6 9.0 2.9 6.1
Tanzania 16.8 4.4 12.3 20.8 6.3 14.3
Togo 10.7 4.4 6.2 12.4 5.1 7.2
Tunisia 3.6 0.6 2.7 5.2 0.8 3.9
Zair e 3.7 1.2 2.5 4.2 1.4 2.8
Zambia 12.5 4.5 7.9 13.0 4.0 8.9
Average 12.5 4.4 7.5 14.7 5.5 8.7
Median 10.3 3.2 6.6 12.6 4.0 7.5
StandardDeviation 10.6 4.1 6.2 12.1 5.2 6.8
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Table1 - PanelII: Non-Africanrecipients
Meanfractionof recipient’s GDP(%)

Net receipts Commitments
ODA Mult Bilat ODA Mult Bilat

Bangladesh 8.1 3.1 4.7 10.5 4.3 5.9
Bolivia 6.6 2.2 4.3 8.6 3.2 5.4
CostaRica 2.7 0.5 2.2 3.3 0.8 2.5
Dominican Rep. 1.6 0.5 1.1 2.3 0.9 1.4
Ecuador 1.3 0.5 0.8 1.9 0.8 1.1
Guatemala 1.5 0.4 1.1 2.0 0.7 1.3
Guyana 10.3 6.3 4.0 14.8 8.1 6.7
Haiti 8.2 2.6 5.7 10.2 4.1 6.2
Honduras 6.0 2.1 3.9 8.1 3.3 4.7
India 1.0 0.4 0.6 1.4 0.6 0.8
Indonesia 1.9 0.2 1.7 2.9 0.3 2.5
Jamaica 3.8 0.6 3.2 5.3 1.0 4.4
Jordan 16.0 1.3 4.3 14.6 1.8 5.4
Malaysia 0.6 0.1 0.6 1.0 0.1 0.9
Mexico 0.1 0.0 0.1 0.1 0.0 0.1
Nepal 7.6 3.2 4.4 9.9 5.0 4.9
Pakistan 3.5 1.1 2.0 4.6 1.6 2.9
Panama 1.4 0.4 1.0 1.8 0.6 1.2
Paraguay 2.0 0.8 1.2 2.9 1.3 1.6
Peru 1.1 0.2 0.9 1.3 0.3 1.0
Philippines 1.6 0.2 1.4 2.3 0.2 2.1
Salvador 4.7 1.0 3.7 6.1 1.4 4.6
Sri Lanka 6.5 2.1 4.3 8.5 2.8 5.6
Thailand 0.9 0.1 0.7 1.2 0.2 1.1
Uruguay 0.4 0.1 0.3 0.5 0.2 0.4
Average 4.0 1.2 2.3 5.1 1.7 3.0
Median 2.0 0.5 1.7 2.9 0.9 2.5
StandardDeviation 3.9 1.4 1.7 4.4 2.0 2.1

Notes:GDP is thegrossdomesticproductin US$(Source:World Bank). ODA
is theofficial developmentassistance,in US$ (Source:OECD).Mult andBilat
arethemultilateralandbilateralcomponentsof ODA. All seriesareexpressedin
percapitatermsanddeflatedusingtheimplicit importsdeflator(Source:World
Bank)or, whenmissing,theUNCTAD’s importspriceindex. Eachnumbercor-
respondsto theaverageratio of therelevantseriesover theperiod1969-95,ex-
cept for Burundi (1972-95),CapeVerde(1975-93),GuineaBissau(1974-95),
Liberia andSomalia(1969-89),Niger, Rwanda,Seychelles,TanzaniaandZaire
(1969-93),SierraLeone(1969-90),Sudan(1969-91),Bangladesh(1972-95),Bo-
livia andGuyana(1969-94),andJordan(1976-95).
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Table2: Volatility of outputandforeignaid to recipients- PanelI: Africa
Standarddeviation (%)

Net receipts Commitments
GDP ODA Mult Bilat ODA Mult Bilat

Benin 11.1 17.0 18.0 20.6 28.4 40.7 40.3
Botswana 10.4 16.2 31.6 19.6 25.0 35.1 34.3
Burkina Faso 9.1 17.4 27.5 14.0 14.5 41.4 18.9
Burundi 8.6 8.7 17.8 10.0 23.9 44.5 21.9
Cameroon 10.2 26.5 57.7 24.3 23.2 53.6 26.2
CapeVerde 11.1 21.8 38.0 24.4 21.2 40.8 20.0
Central Afr . Rep. 10.7 15.3 28.4 16.1 24.5 54.7 21.9
Chad 13.6 33.6 38.7 33.9 42.7 58.5 38.7
Congo 19.2 20.6 33.5 23.2 39.5 64.4 41.2
Côted’Iv oire 10.7 15.1 62.2 14.5 25.2 61.9 25.3
Egypt 13.7 48.2 61.3 49.2 46.7 44.5 48.6
Gabon 23.3 25.9 50.9 27.8 42.1 79.7 41.9
Gambia 14.4 24.9 29.2 25.8 36.1 50.8 32.3
Ghana 30.8 39.1 37.9 44.1 39.8 54.2 45.7
GuineaBissau 20.7 22.6 17.4 46.3 37.9 49.6 46.4
Kenya 9.2 16.6 37.6 13.8 28.0 52.0 30.1
Lesotho 10.5 14.5 18.5 16.3 29.1 39.8 30.0
Liberia 6.4 23.3 27.4 35.0 31.1 73.4 32.3
Madagascar 10.1 20.1 24.0 22.2 24.3 32.9 25.7
Malawi 10.7 17.6 24.0 22.1 30.4 44.9 38.5
Mali 10.1 17.2 16.3 21.8 23.0 29.9 30.1
Mauritania 8.9 33.4 33.4 26.0 24.9 35.9 18.5
Mauritius 9.4 26.7 na 27.6 39.8 63.4 50.9
Mor occo 10.3 37.9 59.5 22.0 26.7 62.1 21.7
Niger 12.3 20.5 27.4 19.4 22.7 50.6 21.1
Nigeria 25.5 31.7 41.7 44.0 48.9 49.3 57.3
Rwanda 9.8 17.7 21.5 18.3 23.5 42.9 31.1
Senegal 12.8 18.5 40.9 14.9 21.2 37.5 18.1
Seychelles 11.2 28.7 51.1 31.5 41.2 96.5 36.8
Sierra Leone 19.0 37.6 34.9 50.7 45.1 67.0 48.1
Somalia 17.6 33.3 27.0 52.1 36.6 29.4 64.5
Sudan 17.8 30.7 17.4 na 40.1 32.3 41.1
Swaziland 6.0 33.3 19.1 52.9 40.3 60.6 42.9
Tanzania 15.8 14.8 29.3 14.0 26.6 39.3 25.6
Togo 14.2 26.3 38.9 26.8 41.0 55.0 42.0
Tunisia 4.6 22.5 28.6 24.9 28.1 42.5 30.1
Zair e 17.9 30.8 40.2 30.2 37.2 47.8 46.8
Zambia 13.9 31.5 59.0 32.4 43.2 57.5 44.9
Average 13.2 24.7 34.3 27.4 32.2 50.4 35.0
Median 11.1 23.0 31.6 24.4 29.8 49.5 33.3
Standard-Deviation 5.5 8.6 13.6 12.0 8.8 14.3 11.6
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Table2 - PanelII: Non-Africanrecipients
Standarddeviation (%)

Net receipts Commitments
GDP ODA Mult Bilat ODA Mult Bilat

Bangladesh 17.0 21.4 21.8 23.3 19.5 23.4 22.7
Bolivia 14.0 17.8 18.0 24.1 36.8 52.6 42.9
CostaRica 18.4 29.8 30.1 40.4 38.9 57.9 49.9
Dominican Rep. 19.4 62.9 62.1 na 48.3 95.6 47.6
Ecuador 11.0 25.6 33.9 29.2 30.8 55.5 34.5
Guatemala 8.9 26.3 34.2 31.8 42.6 107.6 44.9
Guyana 14.8 37.7 53.7 31.7 71.4 91.2 77.5
Haiti 6.6 36.0 40.2 31.6 39.1 58.8 37.4
Honduras 9.2 19.3 37.7 20.0 43.2 62.0 43.1
India 11.0 19.9 26.8 25.3 19.1 21.6 29.3
Indonesia 7.6 20.3 28.7 22.5 33.1 62.6 33.0
Jamaica 15.2 29.8 43.1 31.0 32.8 72.8 39.5
Jordan 10.0 41.8 59.8 45.7 50.8 54.6 54.2
Malaysia 6.5 36.7 37.2 38.8 50.6 42.3 52.2
Mexico 16.4 39.2 na na 52.5 46.3 62.5
Nepal 11.1 18.8 17.3 21.0 28.9 42.3 30.0
Pakistan 13.4 20.0 24.1 25.2 23.4 na 33.1
Panama 12.2 43.8 na 51.3 74.2 84.0 86.0
Paraguay 25.8 33.7 62.5 34.2 43.0 90.5 45.7
Peru 13.3 25.5 36.9 28.9 27.6 67.0 32.0
Philippines 9.0 26.9 46.4 30.6 36.0 61.6 35.8
Salvador 11.7 17.9 37.2 28.5 34.4 68.6 45.1
Sri Lanka 13.3 16.6 23.6 18.7 23.5 47.5 25.7
Thailand 6.8 20.5 40.0 20.2 33.7 47.6 38.5
Uruguay 19.6 49.6 na 58.7 57.7 94.8 63.1
Average 12.9 29.5 37.1 31.0 39.7 62.9 44.3
Median 12.2 26.3 37.1 29.2 36.8 60.2 42.9
StandardDeviation 4.7 11.7 13.4 10.2 14.3 22.2 15.3

Notes:GDP is thegrossdomesticproductin US$(Source:World Bank).ODA is theofficial
developmentassistance,in US$ (Source: OECD). Mult andBilat are the multilateraland
bilateralcomponentsof ODA. All seriesareexpressedin percapitatermsanddeflatedusing
theimplicit importsdeflator(Source:World Bank)or, whenmissing,theUNCTAD’simport-
s price index. Theperiodis 1969-95,exceptfor Burundi (1972-95),CapeVerde(1975-93),
GuineaBissau(1974-95),Liberia andSomalia(1969-89),Niger, Rwanda,Seychelles,Tan-
zaniaandZaire(1969-93),SierraLeone(1969-90),Sudan(1969-91),Bangladesh(1972-95),
Bolivia andGuyana(1969-94),andJordan(1976-95).Samplemomentsarecomputedfrom
thecyclical componentof theHodrick–Prescottfiltered logarithmsof theseries.A “na” is
reportedwhentheoriginal seriesincludednon-positive numbers.
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Table3: Volatility of donors’outputandforeignaid (1969-1995)
Standarddeviations(%)

Net ODA Disbursements ODA Commitments
Donorcountry GDP Total Africa Others Total Africa Others
Australia 1.83 8.39 36.67 14.30 20.05 38.01 33.82
Austria 1.48 31.88 75.35 na 53.83 108.59 81.75
Belgium 1.84 7.35 7.18 24.01 17.85 90.27 31.34
Canada 2.62 9.37 13.39 14.81 20.79 36.31 25.69
Denmark 1.95 7.03 10.90 16.59 18.97 31.11 37.62
Finland 3.86 19.37 21.79 71.24 30.46 35.36 78.98
France 1.57 8.24 8.38 20.05 12.71 15.06 26.97
Germany 1.71 9.84 14.29 16.49 15.26 19.97 16.12
Ir eland 2.87 23.13 24.41 31.10 23.25 24.40 31.10
Italy 1.83 115.36 na na 49.31 57.27 74.30
Japan 2.15 12.06 39.26 15.06 16.88 54.74 20.09
Netherlands 1.75 9.60 14.95 16.28 17.54 27.37 25.10
New Zealand 2.84 13.64 66.05 28.44 na na na
Norway 1.78 9.83 13.18 14.90 19.79 33.16 40.51
Sweden 2.05 11.61 17.03 25.91 17.37 28.19 34.91
Switzerland 2.40 10.23 15.22 21.72 20.90 36.11 45.48
United Kingdom 2.68 10.19 16.21 16.67 19.72 27.35 38.14
United States 2.18 9.94 28.41 16.71 21.86 50.21 19.52
Average 2.19 18.17 24.86 22.77 23.33 41.97 38.91
Median 2.00 10.07 16.21 16.69 19.79 35.36 33.82
Standarddeviation 0.60 25.07 19.53 13.95 11.30 24.61 20.40

Notes: GDP is the grossdomesticproductpercapitain constantlocal currency (1990=100).ODA
standsfor official developmentassistancepercapitain constantlocalcurrency; currentUS$amounts
areconvertedinto constantlocal currency usingcurrentexchangeratesandlocalGDPdeflators.All
dataarefrom the OECD.Total standsfor aid flows to all aid recipientsworldwide,whetherin our
sampleor not; Africa, for aid flows to the38 African countriesin our recipientsample;Others, for
aid flows to the25 non-Africanrecipientsin thesample.Theperiodis 1969-95,exceptfor Austria
(1971-95),BelgiumandNetherlands(1970-95),Germany (WestGermany, 1969-90),Ireland(1974-
93) andNew Zealand(1972-95). Samplemomentsarecomputedfrom the cyclical componentof
the Hodrick–Prescottfiltered logarithmsof the series. A “na” is reportedwhenthe original series
includednon-positive numbers.
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Table4: Cyclical propertiesof aid from therecipientpoint of view - Summarytable

Africa Comovementwith recipients’GDP
ODA Mult Bilat

R C R C R C
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Rwanda + + + + + 0
Senegal

�
* + +

�
* + +

Seychelles +

�
)

�
)

�
) + 0

Sierra Leone +

�
) +

�
* +

�
)

Somalia + +

�
) + + +

Sudan

�
) 0 0 – na

�
*

Swaziland 0

�
* 0 0 0

�
*

Tanzania – –

�
) – – –

Togo + + + + + +
Tunisia 0 0 0 0 0 0
Zaire +

�
* + + +

�
*

Zambia

�
)

�
)

�
)

�
)

�
)

�
)

Outsideof Comovementwith recipients’GDP
Africa ODA Mult Bilat

R C R C R C

Bangladesh + + + + + +
Bolivia + 0 0 0 + 0
CostaRica 0

�
) +

�
)

�
)

�
)

Dominican Rep.

�
) + + 0 na +

Ecuador – 0 0 0 – –
Guatemala – – 0 – – 0
Guyana 0 0 0 0 – –
Haiti 0 0 – 0 0 0
Honduras

�
)

�
) 0

�
)

�
) 0

India

�
) 0 0 0

�
)

�
)

Indonesia – – 0 0 – –
Jamaica 0 0 0 0 0 0
Jordan

�
)

�
)

�
)

�
) – –

Malaysia 0 0 0

�
* 0 0

Mexico

�
* + na 0 na +

Nepal +

�
*

�
*

�
* +

�
*

Pakistan 0 0

�
*

�
) + 0

Panama

�
)

�
) na 0

�
)

�
)

Paraguay + + + + +

�
)

Peru 0 0

�
* + 0 0

Philippines 0 +

�
* + 0 +

Salvador – 0 0 0 0 0
Sri Lanka 0 – 0 0 0 0
Thailand +

�
* + + +

�
*

Uruguay

�
) 0 na –

�
) 0

Notes:For eachrecipient,thetablereportswhetheraid seriesarepro-
cyclical, countercyclical or acyclical with its GDP. R andC stand,re-
spectively, for net receiptsandcommitments.All othervariablesand
abbreviationsaredefinedin thenoteto Table1. A “ +” indicatespro-
cyclicality, subscripts“L” and“l” standrespectively for lag andlead,
“ –” indicatescountercyclicality. Detailsof theunderlyingcorrelation-
s arereportedin Table5. A correlationis judgedto be non-different
from 0 if it lies in theinterval (-0.29,0.29).
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Table5: Cyclical propertiesof aid from therecipientpointof view - PanelI: Africa

Cross-correlationof GDPwith:
Var. +�, " %.- +�, "

� - + +�,
��� - +�,

� %.-
Benin GDP 0.03 0.63 1.00 0.63 0.03

ODA 0.36 0.57 0.28 0.10 -0.22
Mult 0.27 0.50 0.40 0.09 -0.11
Bilat 0.32 0.46 0.12 0.08 -0.23

Botswana GDP -0.00 0.49 1.00 0.49 -0.00
ODA 0.30 0.45 0.49 -0.10 -0.27
Mult 0.17 0.05 0.16 -0.30 -0.13
Bilat 0.37 0.51 0.47 0.02 -0.29

Burkina GDP 0.04 0.56 1.00 0.56 0.04
Faso ODA -0.37 0.02 0.48 0.24 -0.06

Mult -0.32 0.00 0.31 0.06 -0.21
Bilat -0.40 0.10 0.65 0.45 0.13

Burundi GDP 0.29 0.66 1.00 0.66 0.29
ODA 0.03 0.05 0.31 0.56 0.37
Mult -0.18 -0.22 0.23 0.48 0.60
Bilat 0.22 0.20 0.02 -0.06 -0.43

Came- GDP 0.47 0.62 1.00 0.47 0.62
roon ODA 0.08 0.03 0.41 0.45 0.29

Mult 0.05 0.09 0.38 0.17 0.05
Bilat 0.10 0.01 0.38 0.52 0.39

Cape GDP -0.27 0.19 1.00 0.19 -0.27
Verde ODA -0.26 0.06 0.70 -0.04 -0.12

Mult -0.29 0.12 0.70 -0.04 -0.08
Bilat -0.19 -0.07 0.34 -0.08 -0.24

Central GDP -0.25 0.36 1.00 0.356 -0.25
African ODA -0.25 0.17 0.01 -0.40 0.17
Rep. Mult -0.05 0.12 -0.15 -0.35 0.17

Bilat -0.35 0.09 0.15 -0.24 0.17

Chad GDP 0.03 0.30 1.00 0.30 0.03
ODA -0.08 0.20 0.55 0.55 0.21
Mult -0.02 0.17 0.38 0.37 0.17
Bilat -0.13 0.19 0.61 0.61 0.18

Congo GDP 0.22 0.57 1.00 0.57 0.22
ODA -0.07 -0.02 0.19 0.28 0.23
Mult 0.00 0.18 0.34 0.17 0.04
Bilat -0.18 -0.21 0.07 0.20 0.40

Côte GDP 0.12 0.68 1.00 0.68 0.12
d’Iv oire ODA 0.06 0.21 0.33 0.35 0.38

Mult -0.02 0.02 0.18 0.18 0.32
Bilat 0.05 0.23 0.23 0.25 0.20

Cross-correlationof GDPwith:
Var. +�, " %.- +�, "

� - + +�,
��� - +�,

� %.-
Egypt GDP -0.04 0.43 1.00 0.43 -0.04

ODA 0.03 -0.23 -0.01 -0.06 -0.27
Mult 0.03 -0.09 -0.02 -0.21 -0.38
Bilat 0.24 -0.06 -0.17 -0.19 -0.39

Gabon GDP -0.18 0.48 1.00 0.48 -0.18
ODA 0.05 0.13 0.08 0.07 -0.39
Mult -0.03 -0.27 -0.74 -0.37 0.18
Bilat -0.04 0.03 0.36 0.20 -0.29

Gambia GDP 0.27 0.56 1.00 0.56 0.27
ODA 0.01 0.49 0.47 0.22 0.07
Mult 0.09 0.39 0.21 0.10 0.17
Bilat -0.14 0.18 0.34 0.05 -0.24

Ghana GDP 0.18 0.66 1.00 0.66 0.18
ODA 0.51 0.68 0.69 0.25 -0.04
Mult 0.41 0.58 0.56 0.23 -0.11
Bilat 0.45 0.67 0.71 0.32 0.07

Guinea GDP -0.22 0.20 1.00 0.20 -0.22
Bissau ODA -0.60 -0.56 0.42 0.06 -0.24

Mult -0.54 -0.36 0.44 0.20 -0.25
Bilat -0.48 -0.52 0.13 -0.11 -0.25

Kenya GDP -0.01 0.59 1.00 0.59 -0.01
ODA -0.35 0.04 0.37 0.62 0.53
Mult -0.27 -0.10 0.31 0.55 0.46
Bilat -0.34 0.19 0.46 0.61 0.49

Lesotho GDP 0.09 0.35 1.00 0.35 0.09
ODA -0.09 0.04 0.31 0.09 0.26
Mult 0.08 0.08 0.38 -0.21 -0.02
Bilat -0.15 0.04 0.17 0.30 0.35

Liberia GDP -0.27 0.52 1.00 0.52 -0.27
ODA -0.24 0.05 0.22 0.04 -0.08
Mult -0.33 -0.21 0.12 0.42 0.54
Bilat -0.03 0.23 0.20 -0.17 -0.42

Mada- GDP -0.08 0.36 1.00 0.36 -0.08
gascar ODA -0.19 -0.10 0.29 0.16 -0.07

Mult -0.32 -0.14 0.21 0.26 -0.08
Bilat -0.01 0.01 0.35 0.11 0.05

Malawi GDP -0.03 0.28 1.00 0.28 -0.03
ODA 0.27 0.26 0.17 -0.17 -0.47
Mult 0.21 0.39 0.49 0.00 -0.25
Bilat 0.21 -0.04 -0.24 -0.31 -0.50
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Table5, PanelI (continued)
Cross-correlationof GDPwith:

Var. +�, " %.- +�, "
� - + +�,

��� - +�,
� %.-

Mali GDP -0.27 0.35 1.00 0.35 -0.27
ODA 0.31 -0.17 -0.55 -0.40 0.11
Mult 0.20 -0.34 -0.64 -0.37 0.39
Bilat 0.18 -0.10 -0.26 -0.11 -0.05

Mauri- GDP -0.06 0.41 1.00 0.41 -0.06
tania ODA 0.01 0.38 0.53 0.35 0.46

Mult -0.21 0.26 0.53 0.31 0.44
Bilat 0.41 0.26 -0.13 -0.20 0.18

Mauri- GDP 0.20 0.57 1.00 0.57 0.20
tius ODA -0.00 0.35 0.46 0.14 0.10

Mult na na na na na
Bilat 0.07 0.20 0.36 0.15 0.26

Mor occo GDP 0.10 0.55 1.00 0.55 0.10
ODA 0.06 0.32 0.22 0.15 0.41
Mult -0.42 -0.12 0.13 0.42 0.52
Bilat 0.48 0.46 0.23 -0.20 -0.13

Niger GDP 0.04 0.60 1.00 0.60 0.04
ODA 0.06 0.06 -0.06 -0.21 -0.23
Mult 0.35 0.24 0.11 -0.26 -0.49
Bilat 0.16 0.05 -0.17 -0.19 -0.25

Nigeria GDP 0.23 0.64 1.00 0.64 0.23
ODA -0.12 -0.08 0.12 -0.06 -0.56
Mult 0.07 0.34 0.67 0.52 0.03
Bilat -0.21 -0.33 -0.23 -0.33 -0.60

Rwanda GDP 0.14 0.46 1.00 0.46 0.14
ODA -0.06 0.19 0.63 0.14 0.00
Mult -0.22 -0.10 0.48 0.33 0.15
Bilat 0.07 0.41 0.65 -0.03 -0.18

Senegal GDP 0.10 0.62 1.00 0.62 0.10
ODA 0.02 0.18 0.31 0.38 0.38
Mult -0.04 0.27 0.47 0.42 0.32
Bilat 0.11 0.19 0.46 0.42 0.26

Sey- GDP 0.02 0.59 1.00 0.59 0.02
chelles ODA -0.09 0.52 0.70 0.46 -0.13

Mult 0.32 0.12 0.06 -0.06 -0.23
Bilat -0.07 0.52 0.73 0.54 -0.03

Cross-correlationof GDPwith:
Var. +�, " %.- +�, "

� - + +�,
��� - +�,

� %.-
Sierra GDP 0.03 0.50 1.00 0.50 0.03
Leone ODA 0.25 0.51 0.82 0.26 -0.21

Mult 0.38 0.59 0.64 0.00 -0.20
Bilat 0.08 0.42 0.79 0.36 -0.19

Somalia GDP -0.38 0.40 1.00 0.40 -0.38
ODA -0.15 0.20 0.49 0.12 0.08
Mult 0.05 0.36 0.29 -0.18 -0.24
Bilat -0.27 0.04 0.63 0.29 0.09

Sudan GDP 0.19 0.54 1.00 0.54 0.19
ODA 0.49 0.31 -0.12 -0.11 -0.46
Mult 0.17 0.08 -0.18 -0.18 -0.39
Bilat na na na na na

Swaziland GDP -0.07 0.24 1.00 0.24 -0.07
ODA 0.02 -0.04 0.03 -0.48 0.08
Mult -0.46 0.02 -0.02 -0.38 -0.08
Bilat 0.10 -0.06 0.06 -0.48 0.06

Tanzania GDP 0.22 0.61 1.00 0.61 0.22
ODA 0.04 -0.35 -0.63 -0.49 -0.23
Mult 0.35 0.12 -0.22 -0.35 -0.39
Bilat -0.21 -0.58 -0.75 -0.46 -0.07

Togo GDP -0.24 0.21 1.00 0.21 -0.24
ODA 0.10 0.07 0.55 0.09 -0.14
Mult 0.22 0.09 0.33 -0.16 -0.09
Bilat -0.04 0.05 0.69 0.38 -0.13

Tunisia GDP 0.02 0.19 1.00 0.19 0.02
ODA 0.13 0.09 0.03 -0.30 -0.41
Mult 0.24 0.08 -0.24 -0.41 -0.12
Bilat -0.08 0.11 0.16 -0.19 -0.35

Zaire GDP -0.35 0.16 1.00 0.16 -0.35
ODA -0.08 0.13 0.66 0.40 -0.00
Mult 0.24 0.23 0.66 0.06 -0.28
Bilat -0.25 0.07 0.61 0.50 0.13

Zambia GDP -0.12 0.36 1.00 0.36 -0.12
ODA 0.38 0.52 0.27 -0.14 -0.43
Mult 0.42 0.36 -0.18 -0.38 -0.49
Bilat 0.37 0.55 0.42 -0.01 -0.30
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Table5, PanelII: Non-Africanrecipients
Cross-correlationof GDPwith:

Var. +�, " %.- +�, "
� - + +�,

��� - +�,
� %.-

Bangladesh GDP -0.47 0.27 1.00 0.27 -0.47
ODA -0.25 0.27 0.76 0.05 -0.09
Mult -0.20 0.37 0.74 0.31 0.04
Bilat -0.17 0.20 0.75 0.01 -0.33

Bolivia GDP 0.24 0.59 1.00 0.59 0.24
ODA 0.29 0.39 0.49 0.10 -0.06
Mult 0.14 0.06 -0.01 0.01 -0.22
Bilat 0.27 0.40 0.53 0.10 0.03

Costa GDP 0.00 0.59 1.00 0.59 0.00
Rica ODA 0.17 0.29 0.17 -0.31 -0.58

Mult -0.19 0.03 0.31 0.14 -0.07
Bilat 0.31 0.32 0.01 -0.43 -0.63

Dominican GDP -0.25 0.1755 1.00 0.18 -0.25
Republic ODA 0.14 0.33 0.13 0.02 0.22

Mult 0.15 0.11 0.33 0.25 -0.02
Bilat na na na na na

Ecuador GDP 0.50 0.81 1.00 0.81 0.50
ODA -0.33 -0.42 -0.44 -0.47 -0.33
Mult -0.25 -0.14 -0.09 -0.22 -0.21
Bilat -0.30 -0.50 -0.51 -0.45 -0.28

Guatemala GDP 0.11 0.57 1.00 0.57 0.11
ODA -0.12 -0.24 -0.41 -0.45 -0.28
Mult 0.19 0.18 0.09 -0.10 -0.16
Bilat -0.22 -0.39 -0.54 -0.54 -0.29

Guyana GDP 0.19 0.37 1.00 0.37 0.19
ODA -0.15 -0.41 -0.20 -0.30 -0.44
Mult 0.04 -0.20 -0.13 -0.36 -0.43
Bilat -0.44 -0.65 -0.33 -0.14 -0.15

Haiti GDP -0.23 0.18 1.00 0.18 -0.23
ODA 0.16 0.06 -0.06 -0.14 0.04
Mult 0.13 0.02 -0.31 -0.31 -0.01
Bilat 0.13 0.02 0.07 -0.05 0.06

Honduras GDP -0.25 0.50 1.00 0.50 -0.25
ODA 0.47 0.37 -0.03 -0.19 -0.11
Mult 0.20 0.10 -0.09 -0.22 -0.31
Bilat 0.44 0.30 -0.09 -0.19 0.11

India GDP 0.01 0.40 1.00 0.40 0.01
ODA 0.53 0.09 -0.05 -0.25 0.04
Mult 0.16 0.01 0.03 -0.20 0.10
Bilat 0.42 0.03 0.01 -0.05 0.07

Cross-correlationof GDPwith:
Var. +�, " %.- +�, "

� - + +�,
��� - +�,

� %.-
Indo- GDP -0.01 0.52 1.00 0.52 -0.01
nesia ODA -0.18 -0.49 -0.42 -0.27 -0.21

Mult -0.13 -0.13 -0.19 -0.14 -0.27
Bilat -0.15 -0.48 -0.42 -0.26 -0.15

Jamaica GDP 0.24 0.64 1.00 0.64 0.24
ODA -0.36 -0.31 -0.01 0.27 0.23
Mult -0.19 -0.03 0.14 0.17 -0.02
Bilat -0.32 -0.28 -0.02 0.25 0.17

Jordan GDP 0.45 0.72 1.00 0.72 0.45
ODA 0.71 0.30 0.01 -0.41 -0.38
Mult 0.60 0.54 0.07 -0.29 -0.64
Bilat 0.10 -0.09 -0.49 -0.74 -0.55

Malay- GDP -0.29 0.31 1.00 0.31 -0.29
sia ODA -0.16 -0.10 0.02 0.10 0.15

Mult -0.06 0.04 0.18 0.19 0.02
Bilat -0.18 -0.14 -0.03 0.08 0.15

Mexico GDP 0.07 0.55 1.00 0.55 0.07
ODA -0.36 -0.33 0.07 0.58 0.32
Mult na na na na na
Bilat na na na na na

Nepal GDP -0.31 0.19 1.00 0.19 -0.31
ODA -0.22 -0.15 0.57 0.45 -0.14
Mult -0.05 -0.10 0.38 0.51 0.02
Bilat -0.23 -0.20 0.61 0.40 -0.24

Pana- GDP 0.11 0.64 1.00 0.64 0.11
ma ODA 0.47 0.59 0.38 -0.07 -0.46

Mult na na na na na
Bilat 0.42 0.46 0.28 -0.12 -0.48

Paki- GDP 0.03 0.61 1.00 0.61 0.03
stan ODA 0.12 0.23 0.21 -0.05 -0.07

Mult -0.01 0.08 0.20 0.05 0.37
Bilat -0.07 0.27 0.37 0.34 -0.00

Para- GDP 0.18 0.61 1.00 0.61 0.18
guay ODA -0.12 0.03 0.56 0.22 -0.05

Mult -0.53 -0.03 0.43 0.41 0.21
Bilat 0.05 0.13 0.59 0.12 -0.16

Peru GDP -0.33 0.24 1.00 0.24 -0.33
ODA 0.20 0.28 0.19 -0.15 -0.39
Mult -0.02 -0.06 0.13 0.18 0.38
Bilat 0.22 0.28 0.13 -0.20 -0.46
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Table5, PanelII (continued)
Cross-correlationof GDPwith:

Var. +�, " %.- +�, "
� - + +�,

��� - +�,
� %.-

Philippines GDP 0.19 0.64 1.00 0.64 0.19
ODA -0.23 -0.14 0.12 -0.13 -0.22
Mult 0.31 0.29 0.33 0.41 0.17
Bilat -0.37 -0.25 0.02 -0.20 -0.21

Salvador GDP -0.06 0.59 1.00 0.59 -0.06
ODA -0.28 -0.36 -0.35 -0.36 -0.34
Mult -0.16 -0.21 0.07 0.29 0.21
Bilat -0.38 -0.16 -0.14 -0.32 -0.37

Sri Lanka GDP 0.26 0.57 1.00 0.57 0.26
ODA -0.23 -0.19 -0.18 -0.08 -0.03
Mult -0.12 -0.17 -0.01 0.13 0.17
Bilat -0.11 -0.21 -0.24 -0.15 -0.04

Thailand GDP -0.51 0.12 1.00 0.12 -0.51
ODA -0.07 0.02 0.37 0.11 -0.15
Mult -0.09 0.21 0.34 0.16 0.10
Bilat -0.31 -0.14 0.33 0.29 0.07

Uruguay GDP 0.08 0.46 1.00 0.46 0.08
ODA 0.21 0.50 0.26 -0.20 -0.43
Mult na na na na na
Bilat 0.03 0.48 0.40 0.03 -0.18

Notes: Entries are correlationsof the cyclical componentsof the Hodrick–
Prescottfiltered logarithmsof theseries.Thecentralcolumnshows contempo-
raneouscorrelations.Columnsto theright (left) arecorrelationswith theseries
shiftedbackward(forward)by oneto two years.All variablesaredefinedin the
notesto Table1. A correlationis judgedto benon-differentfrom 0 if it lies in
theinterval (-0.29,0.29).
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Table6: Importanceof foreignaid to donors(1969-1995)
Meanratio of ODA to donor’s GDP(%)

Net Disbursements Commitments
Donorcountry Total Africa Others Total Africa Others
Australia 0.32 0.01 0.08 0.34 0.01 0.08
Austria 0.16 0.03 0.03 0.22 0.06 0.04
Belgium 0.32 0.21 0.04 0.34 0.20 0.04
Canada 0.29 0.07 0.10 0.36 0.10 0.13
Denmark 0.39 0.15 0.09 0.45 0.17 0.11
Finland 0.21 0.09 0.03 0.27 0.11 0.04
France 0.40 0.18 0.03 0.47 0.22 0.04
Germany 0.28 0.09 0.08 0.40 0.12 0.12
Ir eland 0.06 0.03 0.00 0.05 0.03 0.00
Italy 0.12 0.04 0.02 0.16 0.06 0.02
Japan 0.19 0.02 0.11 0.29 0.03 0.17
Netherlands 0.58 0.14 0.19 0.68 0.15 0.23
New Zealand 0.21 0.00 0.04 0.21 0.00 0.04
Norway 0.44 0.16 0.11 0.44 0.17 0.09
Sweden 0.51 0.13 0.10 0.55 0.14 0.10
Switzerland 0.18 0.05 0.06 0.20 0.06 0.06
United Kingdom 0.22 0.06 0.08 0.28 0.07 0.11
United States 0.17 0.04 0.05 0.22 0.05 0.06
Average 0.28 0.08 0.07 0.33 0.10 0.08
Median 0.25 0.07 0.07 0.32 0.09 0.07
Standard-deviation 0.14 0.06 0.05 0.15 0.07 0.06

Notes:GDP is thegrossdomesticproductpercapitain constantlocalcurrency (1990=100).
ODA standsfor official developmentassistancepercapitain constantlocal currency; cur-
rentUS$amountsareconvertedinto constantlocal currency usingcurrentexchangerates
andlocal GDPdeflators.All dataarefrom theOECD.Total standsfor aid flows to all aid
recipientsworldwide,whetherin our sampleor not; Africa, for aidflows to the38 African
countriesin our recipientsample;Others, for aid flows to the25 non-Africanrecipientsin
thesample.Ratiosareaveragedovertheperiod1969-95,exceptfor Austria(1971-95),Bel-
gium andNetherlands(1970-95),Germany (WestGermany, 1969-90),Ireland(1974-93)
andNew Zealand(1972-95).
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Table7: Cyclical propertiesof foreignaid from donors’perspective
Comovementswith donors’GDP

NetODA Disbursements ODA Commitments
Donorcountry Total Africa Others Total Africa Others

Australia 0 – 0 / ) 0 / )
Austria / * 0 na / * / * / *
Belgium / * 0 / * + / * / *
Canada / ) 0 / ) / ) / ) / )
Denmark / * / * / * 0 + 0
Finland / * / * / * / * + +
France – 0 0 0 0 0
Germany 0 0 – / * / * / *
Ir eland / * / * – / * / * –
Italy – na na – – –
Japan / * 0 + / * / * +
Netherlands / * + + + / * +
NewZealand / * 0 0 na na na
Norway / ) / ) 0 / ) / ) / )
Sweden / * / * 0 0 0 0
Switzerland / * 0 – 0 0 –
United Kingdom / * / * 0 + + / *
United States 0 0 0 0 0 0

Notes: For eachdonor, the table reportswhetherthat donor’s aid seriesareprocyclical,
countercyclical or acyclical with its GDP. Variablesandabbreviations aredefinedin the
noteto Table6. A “ +” indicatesprocyclicality, subscripts“L” and“l” standrespectively for
lag andlead,“ –” indicatescountercyclicality. Theunderlyingcorrelationsareconsidered
non-differentfrom zeroif they lie in theinterval (-0.29,0.29).
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Figure1: Contemporaneouscorrelationsbetweenaid andrecipientGDP
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Fig. 1A: ODA disbursements
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Fig. 1B: Mult disbursements
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Fig. 1C: Bilat disbursements
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Fig. 1D: ODA commitments
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Fig. 1E: Mult commitments
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Fig. 1F: Bilat commitments
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Note: Figure1 shows thedistribution of thecontemporaneouscorrelationsbetweenAfrican recipients’GDPandtotal ODA dis-

bursements(Fig. 1A), ODA disbursementsfrom multilateral (Fig. 1B) andbilateralsources(Fig. 1C), andcommitments(Fig.

1D-F).
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Figure2: Aid-outputcorrelationsvs. income,volatility andaid dependency
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Note: This figureplots thecontemporaneouscorrelationbetweenthecyclical componentsof theH-P filtered logarithmsof GDP

andODA againstthe averagelevel of per-capitaoutput (first column), the volatility of output (secondcolumn)or the average

ODA/GDP ratio (third column),for African (first row), non-African(secondrow) andall 63 samplerecipients.In eachcase,the

solid line is theOLS-fittedline. AverageGDPnumbersin thefirst columnhave beennormalizedsothatthehighestis 100.
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Figure3: PartA - Selectedcountries,detrendedseries
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Note: Eachfigure plots the cyclical componentsof the HP-filteredlogarithmsof the per-capitaseries(GDP: growth domestic

product;ODA: net disbursementsof official developmentassistance;ODAc: ODA commitments;Grants: the grantcomponent

of ODA; TA: the valueof technicalassistance).Thefirst andlast two yearsof observationsarenot displayedasthey have been

droppedwhenwe computedcorrelationsandstandarddeviations.
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Figure3: PartB
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Note: Eachfigure plots the cyclical componentsof the HP-filteredlogarithmsof the per-capitaseries(GDP: growth domestic

product;ODA: net disbursementsof official developmentassistance;ODAc: ODA commitments;Grants: the grantcomponent

of ODA; TA: the valueof technicalassistance).Thefirst andlast two yearsof observationsarenot displayedasthey have been

droppedwhenwe computedcorrelationsandstandarddeviations.
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Figure3: PartC
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Note: Eachfigure plots the cyclical componentsof the HP-filteredlogarithmsof the per-capitaseries(GDP: growth domestic

product;ODA: net disbursementsof official developmentassistance;ODAc: ODA commitments;Grants: the grantcomponent

of ODA; TA: the valueof technicalassistance).Thefirst andlast two yearsof observationsarenot displayedasthey have been

droppedwhenwe computedcorrelationsandstandarddeviations.
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