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ABSTRACT

Sincethebeginningofthedebtcrisisinthe1980s,expertshavedebatedthe

influenceofexternaldebtoneconomicdevelopment.Thisresearchexplores

whetherforeign debthas an impacton Sub-Saharan Africa's economic

growth,withtheprimarygoalofthisstudybeingtoinvestigatetheeffectsof

externaldebton economic growth in Sub-Saharan Africa.Theoretical

postulatesclaim thatforeigndebthasafavourableinfluenceoneconomic

growth,whileactualdataismixed.Whilesomestudiesshow thatexternal

tradebenefitsallnationsinvolved,othersclaim thatexternaldebtbenefits

industrialised countries atthe expense ofdeveloping countries. This

researchfocusesonattributingtothisargument.Theinfluenceofforeign

debtoneconomicgrowthinSub-SaharanAfricaisinvestigatedusingthe

random effectsmodel(REM)approachontimepaneldatausingtheE-views

7 statisticalpackage software.The REM isused to analyse corruption,

exports(X),foreigndirectinvestment(FDI),labourforce,andforeigndebt

(FD),withGrossDomesticProductasthedependentvariable(GDP).Exports

andFDIhaveastrongpositiveinfluenceoneconomicgrowthinSub-Saharan

Africa,butcorruption,labourforce,andexternaldebthaveanunfavourable

associationwitheconomicgrowth,accordingtothefindingsofthisstudy.

ExportshaveakeyroleinsupportingeconomicgrowthinSub-SaharanAfrica,

accordingtothefindingsofthisstudy.
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investmentbyassumingsoleresponsibilityforcapitalprojectsandpublicservice

provisionsinordertoreducethecostofproductionperunitforprivatefirms.As

anoutcome,thegovernmentimposeshightaxratesontheprivatesectorto

servicetheexternaldebt,resultinginstifledgrowthintheeconomy. 24

Crowdingouttheory 24

2.4EmpiricalLiterature 25

.ChecheritaandRother(2010)appeartobetheonlystudythatfocusesentirely

oneuro-zonecountriesatthistime.Themainpurposeoftheresearchisto

examinetheaverageimpactofgovernmentdebtonper-capitaGDPgrowthin12

euro-eracountriesduringa40-yearperiodbeginningin1970.Datawasobtained

from 12Europeancountriesusingacrosssectionalsamplefrom 1970to

2011.InanOLSestimationequation,debt,savings-to-investmentratio,

expandingpopulations,andinterestratewereallincludedasregression

coefficients.Theresultsofapanelregressionforthetwelvecountriesshow

thatthereisnolinearrelationshipbetweentheimpactsofforeignpublicdebton

GDPpercapitaacrossthetwelveEuropeancountriesoveralongperiodoftime,

startingin1970. 25

However,evidenceofaconvexassociationwithatippingpointbetween90%

and100%ofGDPhasbeenfound.Manyfindingsshowedthatincreasingforeign

debtresultedinworselong-term GrowthRatesatdebtlevelsof90-100percent

ofGDP.ChecheritaandRother(2010)foundthatannualfluctuationsinthe

publicdebtratioandthebudgetdeficittoGDPratiohadanegativeandlinear

associationwithGDPgrowth,amongotherfactors.Changesingovernment

debthaveaninfluenceoneconomicdevelopmentthroughprivatesavings,

publicinvestment,totalproduction,andlong-term interestrates,accordingto

theresearch.DerejeandJoakim (2013)offeredempiricalevidenceinthetitleof

theirarticle.TheimpactofexternaldebtonSub-SaharanAfrica'seconomic

growthsinceindependence.Usingdebtcrowdingoutanddebtoverhang

theories,thestudy'smajorpurposewastofigureouthowexternaldebt

influenceseconomicdevelopment.Datawascollectedoneightheavilyindebted

nationsatannualintervalsfrom 1991to2010.Across-sectionalregression

modelwasusedtocharacterisethepaceofeconomicgrowthintermsof

investmentgrowth,debttoexportratio,inflation,andpopulationgrowthrate.

Eightmodelswerecreatedtoassessthetrueimpactofvariouscomponentsof

debtoneconomicdevelopment,eachwithdifferentfactorsadded.Thefindings

ofthevariousmodelsdemonstratedanegativerelationshipbetweeneconomic

growthandexternaldebt.Anotherinterestingconclusionwasthatthe

associationbetweenexternaldebtandgrossnationalspendinghadno

statisticalsignificancewitheconomicdevelopment.DerejeandJoakim cameto

abroaderconclusion,suggestingthatforeigndebthadadebtcrowdingout

impactoneconomicdevelopmentratherthanadebtoverhang.Inaddition,the

studyrevealedthatheavilyindebtedcountriesarenotservicingmorethan95%

oftheiroveralldebt. 25

Silva(2020)didafascinatingstudyfrom 1999to2019ontheinfluenceof

governmentalandprivateforeigndebtoneconomicdevelopmentin

Portugal.Onlypublicandprivateinvestmentswerefoundasavenuesfor

externaldebtimpactstobeconveyedtoeconomicgrowth.Theprimaryincome

account,privatesaving,totalfactorproductivity,privateGVAinvolumeper

person,andprivateGVAinvolumeperpersonwereallshowntobemeaningful
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andunaffectedbyexternaldebt.Externaldebthadnoeffectontheinputtothe

productionfunction,accordingtothestudy.AccordingtoKaragol(2019),the

relationshipdiffersfrom nationtocountry,makingbroadgeneralisations

difficult.ExistingideassuchastheLaffercurveandthedebtoverhangconcept

mustbeaddressedseparatelyineachscenario.Hameedetal.(2012)

performedresearchtoinvestigatetherelationshipbetweenPakistan'sexternal

debtandeconomicdevelopment.Theyemployedaproduction-proventechnique

usingtimeseriesdataofGDPasthevariabletomeasureanddebtservice,

capitalstock,andlabourforceasrepressor’sfrom 1970to2003.Thestudy

lookedattheseeminglyever-changinginfluencetheseelementshaveon

economicperformance.Toidentifyalong-term linkbetweenthevariables,they

employedanumberofintegrationstrategies.Theirresearchfoundthatdebt

servicinghasalong-term adverseimpactonGDP,whichtheyattributetoits

negativeimpactsoncapitalandlabourproductivity.Grangercausalitywasalso

estimatedusingavectorcorrectivemodel,demonstratingthatdebtserviceto

GDPhasbothshort-andlong-runnegativecausation. 26

2.5Conclusion 27

Therearemanydifferentpointsofviewonthevariablesthathaveanimpacton

thelinksthatexistbetweenforeigndebtandeconomicprogress.Numerous

hypothesescontendthatdebthasanegativeimpactonlong-term economic

Growth.Thegeneralisationsmadebytheoriesthatdebtfosterseconomic

developmentinthenearterm buthasnegativeimpactsduetodebtoverhang

andcrowdingouteffectsinthelongrunarealsosummarisedbythecredit

rationingeffect.Theframeworkfortheempiricalanalysisapproachwas

establishedinthischapter,anditwillbecoveredinthefollowingchapter.

Modelsfrom theoriesandearlierresearchwillbemodifiedtofittheobjectives

ofthisstudywhilealsotakingtheresearchmethodologyintoaccount. 27

CHAPTER3 27
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socialprogress"becauseit"underminesdevelopmentbydistortingtheruleof
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CHAPTER1

1.0Introduction
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The debtissue has been a severe macroeconomic challenge formany

developing nations since the 1980s,according to (Dereje and Joakim

2013).From that,numerousthesisaredonetodiscovertheoriginoftheissue,

itsimplications,andapossibleremedy.Theissueofexternalborrowingisa

hottopicamongfinancialanalysts,economists,andpolicymakers,primarily

becauseofitsimpactonemergingeconomies.Accordingtoneoclassical

growthmodels,externaldebtandeconomicgrowthbothcorrelatepositively.

Someargue,ontheotherhand,thattheexternalloanoverhang always

reduceseconomicgrowth.Mostdevelopingcountriesprioritiseeconomic

growthanddevelopment,thusfundsareraisedfrom avarietyofsources,

includingforeignborrowing,toinvestinfeasibleinitiativesthatwillhelpthem

achievetheirgoals.Sustainableeconomicdevelopmentisafundamental

challengeforallcountries,especiallydevelopingeconomies,whichusually

confrontballooning fiscaldeficits due to increased debtservice levels,

particularly foreign debt servicing, and expanding current account

deficits.Reinhartetal.(Reinhartetal.,2012).AccordingtoAtiqueandMalik,

externaldebtaccountsforabiggershareofpublicdebtinemergingnations.

(2012),toomuchdomesticborrowingcanleadtofinancialinstabilityandthe

exclusionoftheprivatesectoraspointedoutbyPanizzaetal.,2010,but

developingcountriesintheirearlystagesofdevelopmentalsoneedtoborrow

from abroadduetoalackoffundsoncapitalforinvestment,asTodaroand

Smithpointout(2006).TheHarrod-Domargrowthmodelhasbeenamajor

source of inspiration for developmenteconomists in recognising the

importanceofexternalborrowinginclosingthesavings-investmentgapin

developingnations.Debtservicingconstraints,accordingtoKrugman(1988),

contributetoeconomicdeception,whichimpedesinvestmentandgrowth.

Eaton,(1993)ontheotherhand,assertsthatexternaldebtcomplements

domestic savings and investment,hence promoting growth .Several

justificationshavebeenputoutregardingthenegativeeffectsofforeigndebt

onthegrowthofemergingcountries.
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1.1Background

.Economicgrowthisdefinedasanincreaseintheamountofnationaloutput

orrevenueovertime.Itisacriticalissueforeverycountryintheworld.

AccordingtotheWorldBank(2015),economicgrowthiscriticalnotjustfor

improvingpeople'slivingstandardsbutalsoforreducingpovertylevelsina

country.Theexaminationofexternaldebtandrelatedaid,particularlyforSub-

SaharanAfricancountries,hasraisedconcerns.Recently,therehasbeen

widespreadconsensusthatexternaldebtbenefitsallcountries,butempirical

researchhaveindicatedthatSub-SaharanAfricancountrieshavebenefited

from externaldebtlessthanrichcountries.Developingcountries,ontheother

hand,are notable to generate enough domestic revenue to pay their

expensesandmustborrowtoovercomeyearlybudgetdeficits.

AccordingtoOgunmuyiwa,borrowingistheonlywaytofinanceinfrastructure

projectswhentaxrevenueislow andthegovernmentdoesnotwantto

jeopardisemacroeconomicstabilitybyprintingtoomuchmoney(2010).Most

governmentsemployoffshoreborrowingtosustainpublicservicessince

relyingentirelyondomesticborrowingcouldresultinfinancialinstabilityand

theexclusionoftheprivatesector(Panizzaetal.,2010).

Externaldebtisanypublicorprivatedebtowedtonon-residentsthatcanbe

repaidusingforeigncurrency,goods,orservices,accordingtotheWorldBank

(WorldBank,2015).Therefore,theterm "externaldebt"referstothetotalsum

ofmoneythatanation'sresidentsand/orgovernmentowetocitizensand/or

governmentsoutside.Theterm "entiredebtservice"describesthesum ofall

principalandinterestpaymentsmadeinforeigncurrency,goods,orservices

(ibid).Regardlessoftheexchangeratebetweenthecurrenciesinvolved,the

usualcurrencyfordebtrepaymentisthenationofthelender.Theborrower

mustrepaythedebtinhisowncurrency,albeit,ifbothparticipatingnations

usethesamecurrency.Normally,publicdebtisusedtocovertwotypesof

expenditures:moreinvestmentand/orincreased consumption,neitherof

whichcanbefundedwithdomesticresources.Asaresult,borrowingnations,

particularlyemergingeconomies,areexpectedtofollow similarspending

patterns,supporting economic growth and increasing living standards.
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Externaldebtcanassistenhanceeconomicgrowthwhenborrowedmoney

areinvestedinlong-term initiativesthatgeneraterevenuetopayoffthedebt.

Externaldebtaccumulation,accordingtoSulaimanandAzeez(2012),does

notimplysloweconomicgrowth,howeverwere(2001)propoundedgrowthis

hamperedbyalackofadequateinformationaboutthetype,structure,and

scaleoftheloan,aswellastheinabilitytopaydebtobligations.External

borrowing,accordingtotheseviews,isnotinherentlyharmfultoeconomic

growth.Themajorityofresearchonforeigndebtandeconomicgrowthhas

concentrated on determining the mechanisms by which externaldebt

influenceseconomicgrowth.Forexample,Anyanwu(1994)notedthatlarge

debtincrease discourages private investmentbecause ofthe threatof

greatertaxesinthefuturetoservicethedebt.Inaddition,otherdebt-related

macroeconomicturmoilinthedomesticsectorcouldstiflegrowthinthe

economy.

1.2StatementoftheProblem

ItischallengingtodeterminethetrueimpactofforeigndebtonEconomic

Growthbecauseitcancreateproblemswhilealsoaidinganeconomyin

maintaining economicand financialliquidityand making externalmoney

availabletosupportinternationaltrade.ThemajorityofSub-SaharanAfrica's

externaldebtisrelatedtoinfrastructureprojectsthatpromotegrowthand

development.Intheregion,debtservicingissuesdooccur,mostlyasaresult

offailuretoreachgrowthanddevelopmenttargetsbroughtonbyfraudorthe

improper use of borrowed funds.For reducing concerns aboutdebt

repayment,arobustandexpandingglobaleconomy,aswellassignificant

growthanddevelopmentindebtorcountries,arenecessary Debtpayment

costsateupmoreandmoreofthelimitedforeignexchangeresources

availablefordevelopmentfunding,causinggrowthobjectivestobemissed

(Dauda,2007).

1.3GoalsoftheStudy

•DeterminetheimpactofexternaldebtonEconomicGrowthinSub-Saharan
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Africa

•ResearchthefactorsthatinfluenceEconomicGrowthinSub-SaharanAfrica

•ToprovidepolicymakersinSub-SaharanAfricawithguidancebasedonthe

findings

1.4ResearchIssues

Thestudy'sgoalwouldbetoaddressthefollowingquestions:

•WhatroledoesexternaldebthaveinSub-SaharanAfrica'sEconomicGrowth?

•WhatelementsareinfluencingSub-SaharanAfrica'sEconomicGrowth?

•Whatpolicyrecommendationscanbedrawnfrom thestudy'sfindings?

Hypothesis

Itisdifficulttoforecastwhetherexternaldebtwillhaveapositiveoradverse

impactoneconomicgrowth.Itmayhaveapositiveimpactifusedtobenefit

society;nevertheless,duetothedebtoverhanganddebtcrowdingouteffect,

itmay have an adverse impacton economic growth by discouraging

investmentandpromotingcapitalflight.Throughthedebtoverhanganddebt

crowding outeffects,this study hypothesizes thata high amountof

accumulateddebtwillhaveadetrimentalimpactoneconomicgrowth.The

secondandthirdobjectives,asindicatedabove,arereliantonthestudy's

mainobjective,whichistoassesstheinfluenceofforeigndebtoneconomic

growthinSub-SaharanAfrica.
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Asaconsequence,thehypothesisthatwillbeexaminedinthisstudyisthe

following:

Ho:InSSA,externaldebthasnoimpactonEconomicGrowth.

Ha:ExternaldebthasanimpactonSSA'sEconomicGrowth.

1.5Importanceoftheresearch

TotheInvestigator

UndergraduatestudentsmustconductresearchaspartoftheirBachelorof

ScienceHonor'sDegreeinECONOMICS atBinduraUniversityofScience

Education,anditalsodevelopstheresearcher'sskills.

Totheeconomicsystem

Thestudyaidspolicymakersindevelopingstrategiesthataddressforeign

debtbothdirectlyandindirectly.Thisisaccomplishedbyemployingstudy

findingsandrecommendations.

TOTHEBUSE

Itlaysthegroundworkforfutureresearch,andthespecificfindingsand

recommendationsfrom thisstudyareintendedtopiquetheinterestoffuture

researchers.

1.6Thestudy'slimitations

Dueto Covid-19 travelrestrictions,theresearcherwasunableto obtain

originaldatafrom institutions;nonetheless,theresearcherwouldperform the

research using internet data platforms from reputable sources.The

researcher'scapacitytoexplorethelinkbetweenforeigndebtandeconomic

developmentwillalso belimited byfinancialrestrictions.Transportation

expenditures and the costofacquiring data bundles in orderto reach

additionalonlinedatabundleproviderswillcausefinancialchallenges.

1.7Thestudy'sboundaries

ThestudyexaminestheeffectsofexternaldebtoneconomicgrowthinSub-

SaharanAfrica.Thisisbasedonthefactthatexternaldebthasexistedfora

longenoughtimeinSub-SaharanAfricatoenableforsuchresearchtobe
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undertaken.From 1990until2020,thisstudywillbeconducted.

1.8Definitionofkeyterms

Againinacountry'stotalproductionoveraperiodoftime,generallyayear,is

characterised aseconomicgrowth (Lipsey,2011).Economicgrowth isthe

increase in the inflation-adjusted marketvalue ofgoods and services

generatedbyaneconomyovertime.It’scommonlystatedasapercentageof

actualGDPgrowth(IMF,2012)

Debtserviceistheamountofmoneyneededoverasetperiodoftimetopay

offadebt'sinterestandprincipal.Theoverallamountacountryowesto

overseascreditorsisknownasexternaldebt.Governments,corporations,

andindividualsofthatcountrycanallbedebts.

AccordingtoOlivier(2008),debtcrowdingoutisaphenomenathathappens

whenincreasedgovernmentinterventioninamarketeconomysectorhasa

significantimpactontherestofthemarket,eitheronthesupplyordemand

sideofthemarket.

“Acircumstanceinwhichtheexpectedpaybackonforeigndebtfallsshortof

the contractualvalue ofthe obligation,"Krugman (1988)defined debt

overhang.

1.9Conclusion

From 1990to2020,debtinSub-SaharanAfricaroserapidlytounsustainable

levels,asseenintheprecedingchapters.From 1990through2020,the

followingaretheexternaldebtpatterns.ThebiggestexternaldebtinSub-

SaharanAfricawasmorethan$100billionin1988,whilethelowestwas

US$17.74billionin2017.CountriesinSub-SaharanAfricaowedmultilateral

creditorswhichincludeIMFandtheWorldBankalargeamountofmoney.

Giventhegrowingdebtandpooreconomicperformanceduringtheperiod

underconsideration(1990-2020),it'sdifficulttoseewhygovernmentswould

wanttocontinuerelyingonexternalfinancing.Furthermore,theresearcher

willdiscusshownumerousissues,suchascorruption,Labourforce,exports,

externaldebtandforeigndirectinvestmentinfluencedtheeconomicprogress

ofSub-SaharanAfrica.Asaresult,whileevaluatingthelinkbetweenexternal

debtandeconomicgrowth,it'scriticaltoaccountforthesevariables.Sub-
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SaharanAfrican
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LITERATUREREVIEW

2.0Introduction

Thissectionwillconcentrateontheevolutionofforeigndebtandeconomic

developmentideas,whichisamixofnewandoldviews.Itisdividedintotwo

sections,withthefirstdiscussingtheoriesconnectedtoforeigndebtand

economicgrowth,withafocusonthemajorhypothesesofdebtoverhang,

crowding outimpact,and crowding in effect.The debtLaffercurve is

discussed in theconcluding sectionsofthissection to provideinsights

offeredbytheorythatexistedbeforetothisinvestigation.Thesecondand

lastsegmentlooksatempiricalinvestigations,examining theobjectives,

methodology,andconclusionsthathavebeenrevealedbymanystudies

lookingintothesubjectmatterinvariouscountriesandareas.

2.1FrameworkConceptual

Aconceptualframeworkinvestigateshowacollectionofideasarelinkedor

related to a certain phenomenon (Svinicki,2010).Itlooks athow the

dependentvariable (economic growth) interacts with the independent

variables(Exports,Corruption,ForeignDirectInvestment,labourforceand

foreign

2.2ConceptualFramework(Fig.2)ndebt).

Independentvariables

Dependentvariable

 Corruption

 Exports(X)

 Foreign Direct
Investment(FDI)

 Laborforce

 Foreigndebt(FD)

Economic

Growth(GDP)
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Source:bytheauthor

Theresearchwilllookintohowtheindependencehasanimpactoneconomic

growth.GDPgrowthmeansthatagaininGDPislinkedtoanincreasein

growthrate,butwhatinfluencestheincreaseofeachcomponentisextremely

diverse.Exports,corruption,laborforce,FDI,andforeigndebtallhavevarying

effects on economic growth,depending on whetherthe countries are

developedordeveloping.Additionally,socio-politicalforcesandeventshave

asignificantimpactoneconomicgrowth.

2.3TheoreticalLiteratureReview

Thebasictransfertheoryisawell-knownideaindebtandgrowthliterature.

Thenetofforeignexchangeinflowsandoutflows,aswellastheirlinkwith

externalborrowing,isthebasictransferforonecountry,accordingtoTodaro

andSmith(2015).Thisideaiscriticalinunderstandinghowexternalmoney'

debt-creating attribute becomes indebtedness.In otherwords,the idea

clarifies the basic premise ofthe debtorcountry's resource inflow and

outflow.Capitalintakeminuscapitaloutflow(netcapitalinflow)minustotal

interestpaymentsontotaldebtsishowthisideaiscalculatednumerically.As

aresult,thisideadescribeshow muchforeignexchangeadebtorcountry

gainsorloseseachyearasaresultofinternationalcapitalmobility.Todaro

andSmith(2025)concludedfrom theirinvestigationthatthereisadverse

effectsassociationbetweenexternaldebtandeconomicgrowthinindebted

countriessuchasthoseinSub-SaharanAfrica.

TodaroandSmith(2015)providedanequationtodemonstratetheconcept.

BT=dD-rD=(d-r)D

Where;=FundamentalTransfer

r=cumulativedebtinterestrate
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distherateofincreaseinthelevelofexternaldebt.

rD=annualinterestpaymentstotal

dD=totaloutstandingdebt

D=totalexternaldebt

The fundamentaltransferbalance willbe positive when d rispositive,

accordingtothenotion,whichisbasedonthesetwoequations.Inthis

situation,theborrowingcountrywillgetmoreforeignexchangeasaresultof

theborrowings,resultinginincreasedeconomicgrowth.Thefundamental

transferwillbenegativewhenthecountrybeginstoloseforeignexchange,r

>d.Asaresult,thisconceptmakesiteasiertoinvestigatethelinkbetween

externalandeconomicgrowthbylookingatthefactorsthatcausedandrto

riseorfall.ThenotionisbasedonthepremisethatwhenDissmall,dwould

belarge,accordingtoTodaroandSmith(2015).TodaroandSmith(2015)

concurred,callingitarespectablestrategyforcountriesintheirearlystages

ofgrowthanddevelopment.TodaroandSmith(2015)saysthecountry's

fundamental transferbalancecanbesplitintofivesituations.Scenario1

occurswhenabigamountofdebthasaccrued,causingd(rateofrise)to

naturallydecreasewhilerepaymentsincreasewildly.Inthesecondcase,

Externalloansareobtainedonmorecommercialconditions,resultingina

larger.(interestrateonaccumulateddebt).Thethirdsituationiswhenthe

overallbalanceofpaymentsdeterioratesduetoadecreaseinexporting

margins.Thefourthscenariohappenswhenexternalshocks,suchasarisein

thevalueoftheUS dollar,createaneconomicslowdown.Whichisthe

currencyinwhichthemajorityofexternaldebtisheld.Lastbutnotleast,

wheninvestortrustintheborrowingcountryerodes,resultinginlowerdirect

investment.Boththebasictransferequations'levelsofdandrareinfluenced

bythescenariodescribedaboveattimes.Aspreviouslystated,anegative

basictransferisshownbyalowerdandalargerr,signifyingcapitaloutflow

from borrowingcountriesthatarelessdeveloped.TodaroandSmith(2006)

addressthistopicindetail,illustratingthestepsoftransitionfrom external

debtaccumulationintheearlystagesofaneconomy'sdevelopmenttodebt

crisis.
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DebtOverhangTheory

Krugman,Obstfeld,andMelitz(2017)definedebtoverhangasascenarioin

whichtheexpectedpresentvalueoffuturenationtransfersislessthanthe

debt's current face value.In an overhang situation,it may still be

advantageousfordebtlenderstorolloverthedebtinordertoreclaim some

oftheirclaimsandextractsomefuturecountryresources.supportofthis

hypothesis,Krugman noted thatthese payments willbe connected to

economicperformanceinasituationwhereanyrevenuegeneratedbythe

debtorcountry'seconomywillbeusedtoservicethedebt.Thisalsomeans

thattheborrowingcountry'sdebtservicewillbecomealargerpartofthe

country'soutputinthefuture.Mashingaidze(2014)wentontosaythat

becauseofthelargelevelofpublicdebt,investorswillbeunsureofthe

government'sactionsintermsofdebtservicingplans.

CrowdinginTheory

Thecrowdinginhypothesisexaminestheimpactofincreasingdebtlevels,

whicharenecessarysincethegovernmentwouldborrow tofundcapital

expenditures.Ontheotherhand,iftheprivatesectorparticipates,economic

growth willbestimulated,and thegovernmentwillbeableto meetits

responsibilitiesthroughtaxes.AccordingtoPiana.S(2013),acountrymay

needtoincreaseprivatesectorinvestmentbyassumingsoleresponsibility

forcapitalprojectsandpublicserviceprovisionsinordertoreducethecost

ofproductionperunitforprivatefirms.Asanoutcome,thegovernment

imposeshightaxratesontheprivatesectortoservicetheexternaldebt,

resultinginstifledgrowthintheeconomy.

Crowdingouttheory

Asthetradingcircumstancesofahighlyindebtedeconomydeteriorateand

externalloan marketsbecome unavailable,excessive realinterestcosts

typicallyresultincrowdingoutconsequences.Thedipininvestmentswas

ascribedbyClaessensetal.(1996)toafallinthecountry'savailableassets
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forsupportinginvestmentsandcriticaleconomicfunctions.Foreignfinancial

marketsituationsthatareunfavourablemightresultinahighlocalinterest

rate.Creditrationingwilloccurasaresultofanon-performingdebtor's

inabilityto obtainexternalborrowings.Asaresult,debtorcountrieswill

concentrateoninternalprocesses,squeezingoutprivatesectorcompanies.

Ifitrelies on domestic financialmarkets,the government,as a large

organisation,willraisedomesticrates.Asaresult,borrowingcostsand

productioncostsperunitwillrise.Privateinvestmentscanbepushedoutby

contractingpublicdebttopaybudgetdeficits,accordingtoasimilarresearch

byElmendorfandMankin(2014).Excessivelyhighinterestrateswillcome

from thegovernment'smassiveborrowingondomesticmarkets.Moreover,

policymakerswhowereconcernedaboutthedebtoverhangattemptedto

determineiftheproblem wasoneofsolvencyoroneofliquidity.(Agenorand

Montiel,2015)Aliquidityproblem isashort-term issuethatmanycountries

confrontinservicingupcomingdebtbasedontheinitialcontract,i.e.when

countriesfailtosettleoutstandingobligations.Asolvencycrisis,ontheother

hand,is a long-term difficulty thatcountries face when theiroverall

commitmentsexceedtheirabilitytopayatanymoment.

2.4EmpiricalLiterature

.ChecheritaandRother(2010)appeartobetheonlystudythatfocuses

entirelyon euro-zone countries atthis time.The main purpose ofthe

researchistoexaminetheaverageimpactofgovernmentdebtonper-capita

GDPgrowthin12euro-eracountriesduringa40-yearperiodbeginningin

1970.Datawasobtainedfrom 12Europeancountriesusingacrosssectional

samplefrom 1970to2011.InanOLSestimationequation,debt,savings-to-

investmentratio,expandingpopulations,andinterestratewereallincluded

asregressioncoefficients.Theresultsofapanelregressionforthetwelve

countriesshow thatthereisnolinearrelationshipbetweentheimpactsof

foreignpublicdebtonGDPpercapitaacrossthetwelveEuropeancountries

overalongperiodoftime,startingin1970.

However,evidenceofaconvexassociationwithatippingpointbetween90%

and100% ofGDPhasbeenfound.Manyfindingsshowedthatincreasing
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foreigndebtresultedinworselong-term GrowthRatesatdebtlevelsof90-

100 percentofGDP.Checherita and Rother(2010)found thatannual

fluctuationsinthepublicdebtratioandthebudgetdeficittoGDPratiohada

negative and linearassociation with GDP growth,among otherfactors.

Changesingovernmentdebthaveaninfluenceoneconomicdevelopment

throughprivatesavings,publicinvestment,totalproduction,andlong-term

interestrates,accordingtotheresearch.DerejeandJoakim (2013)offered

empiricalevidenceinthetitleoftheirarticle.Theimpactofexternaldebton

Sub-Saharan Africa's economic growth since independence.Using debt

crowdingoutanddebtoverhangtheories,thestudy'smajorpurposewasto

figureouthow externaldebtinfluenceseconomicdevelopment.Datawas

collectedoneightheavilyindebtednationsatannualintervalsfrom 1991to

2010.Across-sectionalregressionmodelwasusedtocharacterisethepace

ofeconomicgrowthintermsofinvestmentgrowth,debttoexportratio,

inflation,andpopulationgrowthrate.Eightmodelswerecreatedtoassess

thetrueimpactofvariouscomponentsofdebtoneconomicdevelopment,

each with differentfactors added.The findings ofthe various models

demonstratedanegativerelationshipbetweeneconomicgrowthandexternal

debt.Anotherinteresting conclusion was thatthe association between

externaldebtandgrossnationalspendinghadnostatisticalsignificancewith

economicdevelopment.DerejeandJoakim cametoabroaderconclusion,

suggestingthatforeigndebthadadebtcrowdingoutimpactoneconomic

developmentratherthanadebtoverhang.Inaddition,thestudyrevealedthat

heavilyindebtedcountriesarenotservicingmorethan95% oftheiroverall

debt.



27

27

Silva(2020)didafascinatingstudyfrom 1999to2019ontheinfluenceof

governmentaland private foreign debt on economic development in

Portugal.Onlypublicandprivateinvestmentswerefoundasavenuesfor

externaldebtimpactstobeconveyedtoeconomicgrowth.Theprimary

income account,private saving,totalfactorproductivity,private GVA in

volumeperperson,andprivateGVAinvolumeperpersonwereallshownto

bemeaningfulandunaffectedbyexternaldebt.Externaldebthadnoeffect

ontheinputtotheproductionfunction,accordingtothestudy.Accordingto

Karagol(2019),therelationshipdiffersfrom nationtocountry,makingbroad

generalisationsdifficult.ExistingideassuchastheLaffercurveandthedebt

overhangconceptmustbeaddressedseparatelyineachscenario.Hameed

etal.(2012)performedresearchto investigatetherelationshipbetween

Pakistan's externaldebtand economic development.They employed a

production-proventechniqueusingtimeseriesdataofGDPasthevariableto

measureanddebtservice,capitalstock,andlabourforceasrepressor’sfrom

1970to2003.Thestudylookedattheseeminglyever-changinginfluence

theseelementshaveoneconomicperformance.Toidentifyalong-term link

betweenthevariables,theyemployedanumberofintegrationstrategies.

Theirresearchfoundthatdebtservicinghasalong-term adverseimpacton

GDP,whichtheyattributeto itsnegativeimpactsoncapitaland labour

productivity.Grangercausalitywasalsoestimatedusingavectorcorrective

model,demonstratingthatdebtservicetoGDPhasbothshort-andlong-run

negativecausation.

2.5Conclusion

Therearemanydifferentpointsofviewonthevariablesthathaveanimpact

on the links thatexistbetween foreign debtand economic progress.

Numeroushypothesescontendthatdebthasanegativeimpactonlong-term

economicGrowth.Thegeneralisationsmadebytheoriesthatdebtfosters

economicdevelopmentinthenearterm buthasnegativeimpactsduetodebt

overhangandcrowdingouteffectsinthelongrunarealsosummarisedby

thecreditrationingeffect.Theframeworkfortheempiricalanalysisapproach

wasestablishedinthischapter,anditwillbecoveredinthefollowingchapter.
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Models from theories and earlierresearch willbe modified to fitthe

objectivesofthisstudywhilealsotakingtheresearchmethodologyinto

account.

CHAPTER3

METHODOLOGY

3.0Introduction

Thetheoreticalframeworkandempiricalmodelusedinthisstudytoevaluate

theimpactofforeigndebtoneconomicgrowthinSub-SaharanAfricaare

explained in thischapter.Italso discussesthe statisticalmethodsand

diagnosticteststhatareemployedwhenpanelregressionisusedtolookat

theeffectsofforeigndebtoneconomicgrowth.

3.1ResearchDesign

Researchdesignistheoverarchingapproachforcombiningthedifferent

componentsofthestudyinaclearandlogicalmanner.AccordingtoAkhtar

(2016),researchdesignisapreciseplanorprocedureforconductingthe

studythatallowstheresearchertoturnatheoreticalhypothesisintoanactive

hypothesis.Theresearchdesignusedinastudyhasabiginfluenceonthe

accuracyofthe findings (Cresswell,2014).Descriptive and explanatory

research designs are the two types ofresearch designs available.The

descriptivestudydesignforecastsauniversallinkbetweenvariableswith

universalvalidity.

Explanatorystudydesignprovidessolutionstothewhyissuesthatarise

throughoutthe developmentofcasualexplanations.The research will

primarilyemployeconometrictoolstoexaminetheimpactofforeigndirect

investment,corruption,exports,externaldebt,andthelaborforceonthe

economicgrowth(GDP) ofSub-SaharanAfrica.Becausesecondarydatais

used,thestudyisprimarilyquantitative.Inordertocollectthenecessary
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information,achievethestudy'saims,andrespond to thestudy'squestions,

quantitativemethodsonpaneldatawillbeemployedinthisinvestigation.

3.2DescriptiveResearch

Descriptiveresearchsummariesraw datainaformatthatcanbeused

(Cresswell,2014).Itisthusappropriateforthisresearchbecauseitentails

transforming unprocessed data into a more useable formatin orderto

facilitatepredictionsandestimationswithoutaffectingthedata'scharacter.

.

3.3Methodology

Toestimatetheinfluenceofforeigndebtoneconomicdevelopment,the

HuasmanTest,aRandom effectstechniqueforestimatingeconomicgrowth

equations using GDP as the dependentvariable,willbe utilised in this

study.Paneldatafrom Sub-SaharanAfricawasutilisedinthestudy,which

coveredtheyears2017to 2020.Thebestlinearandunbiasedestimator

(BLUE)criterionarefulfilledbytheOLSparameters.IntheOLSmethod,the

modelestimate includes an errorterm to accountforthe impacts of

undefinedcomponents.

3.4TheoreticalModelSpecification

ThisstudyisbasedontheClassicalCobb-Douglasproductionfunction,which

wasinventedbyCharlesCobbandPaulDouglasinearly1947.Becausethe

Cobb Douglas function is related with complexities when itcomes to

regression,theyarguedthatoutputbeafunctionofLaborandCapital.Asa

result,themodelisspecifiedintranscendentallogarithmic(Translog).The

CobbDouglasproductionfunctionisasimplifiedversionofthetranslog

function.

Economicgrowth(GDP)isafunctionoflabor(L)andcapital(K),asseenin

theequationbelow:

TheCobbDouglasfunctionoftheequationislikethis
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GDP=LK........................................................................(1)

TheCobbDouglasfunctionoftheequationthefollows

GDP =λ ………………………………………………………………(2)LαK
β

Where:

=productivityofallfactorsλ

L=Changeinthelabourforceasapercentageofthetotalpopulation

K=GrossFixedCapitalChangeinPercentage

GDP=standsforGrossDomesticProduct.

3.5EmpiricalModel

The production function evolved into an econometric modelin which

corruption,exports,externaldebt,foreigndirectinvestment,andlabourforce

affectacountry'sproductivitylevel.EconomicDevelopment(GDP)

ThemathematicalmodelwillbebuiltontheSub-SaharianAfricaeconomic

methodologyproposedbyOmojuandAndesanya(2012).

Thefollowingisthequantitativemodel:

GDP =(TT,FDI,ed………………………….(3)

logGDP = + FDI+ + ED + LB + μ……………β0 β1 β2 β3 β4 CRPNβ5 (4)

Where:

GDP =measureofEconomicGowth

FDI=ForeignDirectInvestment

X =measureofexports(summationofexports)
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ED =externaldebt

LB =labaourforce

CRPN=Corruption

Theregressionapproachthatwillbeutilizedforanalysisofthedependent

variable,thismodelbeingeconomicgrowthrepresentedbyGrossDomestic

ProductdenotedbyGDP,isordinaryleastsquare.Thesum ofexportsfrom

Sub-Saharan African countries,foreign direct investment,labor force,

corruption,andexternaldebtareallexplanatoryvariables.Becausethedata

was in American dollars,the explanatoryand dependentvariables were

loggedtobringthedatatothesamelevel.

Belowistheeconometricmodel:

GDP =f ……………………………………………………(5(FDI,X,ED,LF,CRPN)

Belowistheeconometricmodel:

GDP = + FDI+ X + ED + LB CRPN +μ……………(6)β0 β1 β2 β3 β4 β5

Where:

=interceptoftherelationshipinthemodel/constantβ0

- =Coefficientsofexogenousvariableβ1 β5

μ =theerrorterm

Themodelcanbepresentedinlogarithmicform asfollows:

+logGDP = + logFDI+ logX- logEDβ0 β1 β2 β3

logLB- logCRPN +μ………………………………………………………………….(7)β5

Thevariables'signsarecalculatedusingtheeprioriexpectation.Whenthe

direction ofthe relationship between the explanatoryvariables and the

independentvariablesisdeterminedbytheirrelationshipbasedontraditional

economictheory,thisisknownasacausalrelationship.

Secondarydataisinformationgatheredthathaspreviouslybeengathered
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anddoesnotrequireinteractionwithparticipants.Theinformationcouldhave

been gathered previouslyforpurposesotherthan research.Exports(X),

labourforce(LB),externaldebt(ED),corruption(CRPN),andforeigndirect

investment(FDI)willallbeusedascontrolvariablesofthestudy.Paneldata

forSub-Saharan Africa from 2017 to 2020 is also used in the study.

Secondarydataisreferredtoaspastrecordsbecauseithaspreviouslybeen

compiledanddoesnotincludenew information.Duetotheoutbreakofthe

Corona Virus,data collection from 2019 to 2020 proved challenging.

AccordingtoMikesellandZinser(1973),itisdifficulttogetreliableandvalid

dataindevelopingcountries.Asaresult,thedatainthisstudyislikewisea

victim ofthecommondataproblem,thoughitwillnothaveadetrimental

impactonthestudy'sconclusions.

3.5ModelSpecificationTest/Measureofgoodnessoffit

Thegoalofthespecificationtestsistohelptheresearcherfigureoutwhich

modelbestmatchesthedata.TheF-testandtheRsquaredwillbeemployed

inthismodel.TheRsquaredisthepercentageofvarianceintheregressant

thatcanbeexplainedbytherepressors’squaredisanumberthatgoesfrom

0to1,with0representingperfectfitand1indicatingseverelackoffit.The

mostcommonproblem withthistestisthattheRsquaredvalueclimbswhen

morerepressorsareaddedtothemodel.TheFtestisusedtoassessthe

data'soverallsignificance.BoththeF-testandtheRsquaredprovidethe

samefindings

3.6VariablesDefinitionandJustification

3.6.0DescriptionofaVariable

Beforeproceedingintotheempiricalexaminationoftheimpactofexternal

debtoneconomicgrowthinSub-SaharanAfrica,asynopsisofsomeofthe

model'svariablesisprovidedbelowtoprovidesomepreliminaryexplanations

fortheconnectionsbetweenseveralmajorregressionvariables.

3.6.1Economicgrowth(GDP)

Economicgrowth,accordingtoLipseyandCrystal,isthesum ofalltotal

expenditure on finalitems and services during a specific time period



33

33

(1999).GDP isthemeasureofeconomicactivityin Sub-Saharan African

nationsutilisedinthisstudy.GDPisametricandrepresentationofeconomic

growth,according to Asiedu (2010).The variable is also treated as a

dependentvariableinequation4,asitisinfluencedbyFDI,exports(X)

3.6.2LabourForce(L)

Makingthebestpossibleuseofanation'slabourresourceendowmentis

essentialforitseconomicdevelopmentandprosperity.Neoclassicalgrowth

models,liketheSolow growthmodel,stronglysupporttheimportanceof

labourresourcesineconomicgrowth.Someofthefactorsconsideredwhen

calculatingthelabourforceincludethenumberofemployees,population

growthrate,employmentrate,andnumberofhoursworked.Inthisstudy,the

term "workers"or"labourforce"willrefertoallthoseaged15andolderwho

fittheILO'sdefinitionofaneconomicallyactivepopulation(seeIyoha,1999).

3.6.3Export

AccordingtotheExportLed-ExpansionHypothesis,risingexportcommodity

outputisasignofeconomicexpansion.Thegoalofexportdevelopmentisto

promotebetterresourceallocation,economiesofscale,andtechnological

advancements through technology transfer,job creation,and economic

growth.Exporthasafavourableimpactoneconomicgrowth,accordingto

empiricalresearchbyBalassa(1985),Ram (1987),andKhalifaAl-Youssif

(1997),buttherelationshipbetweenexportandgrowthisstilldebatablein

theliterature.Exportsareanticipatedtoaidemergingnationsinreducingthe

totalsum thatanationowestoforeigncreditorsisreferredtoasits"external

debt”?Debtsofthenationmaybeheldbyitsgovernments,businesses,and

citizensalike.

3.6.5Corruption

Person in a position ofauthoritymayengage in corruption iftheyact

dishonestlyorillegallyin orderto obtain unfairbenefitsorabuse their

positionfortheirownbenefit.Theresearcherwillinvestigateifthishasan

influenceonSub-SaharanAfrica'sGDP.Thiswasoneoffivevariablesthat
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hadapercentagegiventoit,totalling100.InSub-SaharanAfrica,corruptionis

regardedasthe"reddevil"becauseofCorruptionisasymptom andeffectof

institutionalfailure,anditcanharm acountry'seconomicperformance.The

sourcesandconsequencesofcorruptionhaverisenconsiderablyinthelast

twodecades.AccordingtotheWorldBank,corruptionis"thesinglebiggest

impedimentto economic and socialprogress"because it"undermines

developmentbydistortingtheruleoflaw andweakeningtheinstitutional

foundationonwhicheconomicgrowthisbuilt"(Worldbank.org.2013).3.6.6

DebtandDummyInteractedVariable(corruption)

TocapturetheimpactofexternaldebtongrowthandcorruptioninSub-

Saharan African countries,the dummy variable forcorruption willbe

interactedwithforeigndebts.

Moneyborrowedcanbeusedtosupplementtheirrelativelylow national

income forthe provision ofbasic public goods with low returns on

investment,whilethedebtorspendstheremainderintheirownenterprisesor

intheirowninterests,whichiscorruption.

3.7Diagnostictests

3.7.0UnitRootTest

Astochasticprocessissaidtobestationary,accordingtoGujarat(2003),if

itsmeanandvarianceremainconstantthroughouttimeandthevalueofthe

covariance between two time periods solely depends on the distance

betweenthetwotimeperiods,notonthemomentatwhichthecovarianceis

computed.Aunitroottestforconfirmingstationaryvariablesandpreventing

erroneousregressionistheAugmentedDicky-FullerRegressions.

3.7.1Hausmantest

Hausman test,another statisticaltesting principle,is just a specific

applicationofthisfundamentalideainpaneleconometrics.Itis,infact,an

applicationthatHausmansuggestedinhisinitialcontribution.TheHausman

principle can be used to anyhypothesis testing problem thathas two
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estimators,thefirstofwhichisavailableβˆwhiletheotherestimatoris

efficientunderthenullhypothesisbutinconclusiveunderthealternative,is

efficientunderthenullhypothesisbutinconclusiveunderthealternative.β˜

underbothassumptions,isconsistent,possiblywithoutachievingefficiency

undereitherofthem.Hausmanhad thebrilliantideaofcreating atest

statisticbasedonthedata.q=β −̂β .̃Thisdifferencewillconvergetozero

underthenullduetotheconsistencyofbothestimators,howeveritwillfailto

convergeunderthealternativeduetotheinconsistencyofbothestimators.

Furthermore,onecantakeuseofthefactthatthedifferenceβ ûncorrelated

underthenullhypothesis;otherwise,theestimatorβˆcouldbeimproved,

contradictingtheefficiencyassumption.

TheHausmantestcanbeexplainedeasilyasthefollowing

m =q′(varβ̂FE−varβ̂RE)−1q,

Withq=β̂FE−β̂RE.UnderRE,thematrixdifferenceinbracketsispositive,

astheREestimatorisefficientandanyotherestimatorhasalarger

variance.

Thestatisticm isdistributedχ2underthenullofRE,withdegreesoffreedom

determinedbythedimensionofβ,K

HausmantestselectwhetherthemostappropriateFixedEffectorRandom

Effectmodelisused.

IfResult:

H0:SelectRE(p>0.05)

H1:SelectFE(p<0.05)

3.7.2Random Effect(REM)

AccordingtotheRandom Effectsmodel,thereisnocorrelationbetween

explanatoryfactorsandunobservedcountry-specifictime-invarianteffects.

Althoughthereisnocorrelationbetweenthecountry-specifictime-invariant

andexplanatoryvariables,themodelpresupposesthattheimpactofsuch

unobservedfactorsmustberepresentedintheregressionmodel.Byutilising
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allavailabledata,theREmodelproducesunbiasedparameterestimatesand

thesmalleststandarderror,howevertheunobservedcountry-specifictime-

invariant variable would lead to bias from omitted variable With

interconnectedinterferencevariablesbetweenindividualsandovertime,this

modelwillestimatepaneldata.Theerrortermsforeachcompanyinthe

Random Effectmodeldealwiththemismatchbetweenintercepts.

HeteroscedasticityiseliminatedintheRandom Effectmodel,whichisa

benefit.Therandom effectmodeldiffersfrom thecommoneffectandfixed

effectmodels in thatituses the ErrorComponentConcept(ECM)or

GeneralizedLeastSquare(GLS)andconceptratherthantheOrdinaryLeast

Squares(OLS)principle.Thegeneralleastsquaresroachisanothernamefor

thismodel.

3.7.3DataSource

Thedataonexports,labourforce,corruption,externaldebt,andFDIutilizedin

thisanalysiscamefrom theWorldBank'sopendatawebsite.Thisdata

sourcesuppliedstatisticaldataonvariableestimatesthatwasuptodate.

Whenselectingsecondarydataforthestudy,carewastakentoassessthe

information'scorrectness,reliability,andobjectivity

3.8DataChoices

Theresearcherusedsecondarydatabecauseithasthefollowingbenefits:it

helpstostrengthenthecredibilityoftheresearchfindingsbecausethereare

otherstudiestobackthem up.Secondarydatasourcescanprovidemore

reliableresultsthan primarydatasourcesbecausegovernment-collected

populationdataismorelikelytoproduceaccurateresultsthanindependent

researchersconductingsurveyswithtinysamples.Itmaybesufficientto

meetthe researcher's data requirements,obviating the need fordata

collection.Furthermore,secondarydatalowersexpensesandminimizesthe

amountoftimerequiredtoobtainmaindata.

3.9DataCollection

The paneldata forGDP,exports,FDI,externaldebt,labourforce,and

corruptionforSub-SaharanAfricawillbedownloadedfrom theWorldBank

OpenDatawebsiteforthisstudy'sresearch.
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3.10Conclusion

Thischapterhasoutlined theapproach to beemployed aswellasthe

numerousproceduresthatmustbecompletedbeforetheresultscanbe

interpreted.Theexplanatoryvariables(exports,foreigndirectinvestment,

externaldebt,labourforce,andcorruption)werealsojustified.Theprevious

chapterlaidthegroundworkfordatavisualizationandanalysis.Thedatais

analysed in Chapter4 and presented in tables.In orderto undertake

regressionanalysis,theresearchemployedEconometricViews7software.

CHAPTER4

4.0.Introduction

ItwouldbeillogicaltoassumethatEXPORTS,EXTERNALDEBT,FOREIGN

DIRECTINVESTMENT(FDI),CORRUPTION,andLABORFORCEarepredictors

ofeconomicgrowthwithoutconductingempiricaltestingusingrealdata.The

useofempiricalteststopresentandanalysedata(exports,labourforce,

externaldebt,foreigndirectinvestment(FDI),andcorruption)isthemain

topicofthischapter.Thefindingswillserveasthefoundationforgenerating

conclusions and determining the bestcourse ofaction.The software

econometricviews(E-Views)willbeutilized.Thedataforthevariableswas

gatheredfrom WorldBankindicators.Thedatadescription,diagnosticstest
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regressionresults,andsignificanceoftheresultsareallincludedinthis

chapter.

4.1BACKGROUNDDISCRPITIVESTATISTICS

Standard deviation,mean,maximum,minimum,and othermeasures of

dispersionareamongthedescriptivestatisticsoftenused,asshowninthe

tablebelow.Themostcommonmethodfordetectingoutliersinadata

collectionistoutilizeminimum andmaximum measures.Foreachindividual

variable,thereare132observations.ExportcorruptionandFDIhavethe

loweststandard deviations in the table,with 0.709,1.141,and 6.96,

respectively,suggestingthatvariabilityisatitslowestlevel,implyingthat

thesevariablesaremostreliableinexplainingdifferencesinGrossDomestic

Product(GDP).Allvariableshaveanormalcyofgreaterthan0.01onthe

normalityscale,indicatingthattheycanbeusedtoexplainGDP.Onour

Jarque-Beranormalcytest,wecansee.

TABLE1

CORRUPTION EXPORTS EXTERNAL_DEBT FDI LABOR

FORCE

 Mean  2.606  27.482  49.509  0.467  8.128

 Median  2.500  27.307  39.871  0.234  5.478

 Maximum  4.500  54.299  170.699  12.296  29.220

 Minimum  1.000  0.436  9.466  2.10E  1.098

 Std.Dev.  0.710  12.959  33.900  1.141  6.968

 Skewness  0.184  0.002  1.425  8.691  1.439

 Kurtosis  2.741  2.267  4.668  89.137  4.096

 Jarque-Bera  1.112  2.952  59.974  42469.8

5

 52.173

 Probability  0.573  0.229  0.000  0.000  0.000

 Sum  344.000  3627.573  6535.227  61.657  1072.951

 Sum Sq.  66.0152  21998.99  150546.1  170.575  6360.729
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Dev.

 Observation

s

 132  132  132  132  132

 Sum  344.000  3627.573  61.657  2.053  1072.951

 Sum Sq.

Dev.

 66.015  31998.00

0

 170.575  1.253  6360.729

 Observation

s

 132  132  132  132  132

Thetablebelowcontaindependentvariable
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TABLE2

4.2CorrelationAnalysis

Thelinkbetweenthedependentandindependentvariablesisdepictedbythe

coefficientofdertemination.Thecorrelationmatrixintheappendixdisplays

the link between economic growth and allofthe study's independent

variables,indicatingthatGDPispositivelyconnectedwiththebulkofthem.

4.3Regressionresults

RANDOM EFFECTSMODEL

Panellistsquarewithoutinteractiondummy

Variable Coefficient Std.Error t-Statistic Prob.  

GDP

 Mean  1.552

 Median  1.913

 Maximum  1.263

 Minimum  1.888

 Std.Dev.  3.093

 Skewness  2.456

 Kurtosis  7.945

 Jarque-

Bera

 267.204

 Probability  0.000

 Sum  2.053

 Sum Sq.

Dev.

 1.254

 Observatio

ns

 132
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C 6.653 6.443 1.031 0.304

CORRUPTION -3.503 9.453 3.707 0.003

EXPORTS 7.652 4.902 0.156 0.876

EXTERNAL_DEBT -2.342 1.912 1.222 0.224

FDI 2.333 1.852 0.126 0.899

LABORFORCE -2.033 3.502 -0.578 0.564

4.4REM model

TABBLE4withtheinteractiondummy

Variable Coefficient Std.Error t-Statistic Prob.  

C 7.553 6.483 1.164 0.246

CORRUPTION -3.033 9.322 3.246 0.002

EXPORTS 1.132 4.882 0.232 0.817

EXTERNAL_DEBT*CORRUPTION -9.542 8.402 1.136 0.258

FDI 2.402 1.853 0.129 0.900

LABORFORCE -1.823 3.483 -0.523 0.602

Presentationsoftheresults

Equation1withoutinteractiondummy

Variable Coefficient Std.Error t-Statistic Prob.  

C 3.863 1.183 3.277 0.001

CORRUPTION -1.353 3.703 -0.364 0.016

EXPORTS 3.443 2.153 -1.599 0.012

EXTERNAL_DEBT -1.683 7.702 -2.187 0.031

FDI 2.843 2.233 1.274 0.025

LABORFORCE -9.233 3.993 -2.312 0.022



42

42

Substitutingcoefficient

GDP=3.863-1.35ECORRUPTION+3.443EXPORTS+11-1.683EXTERNAL

DEBT+2.843+FDI-9.233LABORFORCE.

EQUATION2Withinteractiondummy

C 2.733 1.173 2.335 0.021

CORRUPTION -5.503 4.103 -1.339 0.022

EXPORTS 3.323 2.173 1.534 0.017

EXTERNAL_DEBT*CORRUPTION -6.632 3.052 -2.172 0.031

FDI 2.912 2.232 1.303 0.005

LABORFORCE -8.663 3.993 -2.169 0.031

SUBSTITUTIINGCOEFFICIENT

GDP=2.733-5.503CORRUPTION+3.323-

6.632EXTERNAL_DEBT*CORRUPTION+2.912FDI

-8.662LABORFORCE
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Thecoefficientofcorruptionis-1.353,indicatinganegativelinkwithhis

confirms.Exports in Sub-Saharan Africa have a positive influence on

economicgrowth,whichisstatisticallysignificantat5%andhasacoefficient

of3.333,implyingthata1%increaseinexportproductionboostseconomic

growth.Furthermore,FDIhasafavourableimpactoneconomicgrowth,with

a 2.913 percent rise in economic growth for every 1% increase in

manufacturingproduction.Finally,labourforcehasanegativecorrelation

witheconomicgrowth,andtheinteractionbetweencorruptionandforeign

debtisalsonegativelycorrelatedwitheconomicgrowth,whileforeigndebtis

alsonegativelycorrelatedwitheconomicgrowthwithavalueofProb(F)of

0.0200lessthanthecriticalvalueof0.05,indicatingthatthefullmodelistrue.

4.5Summary

Thefindingsofthestudy,whichwereconnectedfrom differentresearchers,

were presented,reviewed,and debated in this chapter.This research

discoveredapositivelinkbetweenexports,foreigndirectinvestment,and

economicdevelopment,aswellasanegativelinkbetweenlabourforce,

corruption,and foreign debt.Thelinkwasobserved in a sampleof33

countriesinSub-SaharanAfricaduringafour-yearperiod.
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CHAPTER5

5.0.Introduction

Thischapterdiscussesthestudy'ssummary,overallresults,andareasfor

futureinvestigation.Thestudy'smajorgoalwastolookintotheeffectsof

externaldebtexports,corruption,foreigndirectinvestment,andthelabour

forceoneconomicgrowthinSub-SaharanAfrica.Thischapterfirstprovides

anoverview ofthestudy'sfindings,followedbyconclusionsthatreflectthe

researchaims,andfinally,recommendationsandsuggestionsforfurther

research.

5.1.Summaryofthestudy

Externaldebthas a detrimentalrelationship with economic progress,

accordingtotheconclusionsofthisstudy.Simplyput,risingforeigndebthas

anegativeinfluenceoneconomicdevelopment.Thesefindingsbackedup

Humpage's(2000)theorythatexportsandeconomicgrowthhaveapositive

relationship.OtherfactorstoconsiderEconomicgrowthwasinverselyrelated
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tolabourforce,corruption,andexternaldebt.Thesefindingsimplythatthe

more these three variables are increased,the greater the economic

depreciation.Furthermore,basedonthefindings,exportsandforeigndirect

investment are statistically irrelevant in explaining economic growth

variances.

5.2.Conclusions

Thestudyconcludesthatexportsarecriticaltotheeconomy'sstrength.

TherepositiveassociationemergedbecauseSubSaharianAfricaexporthas

significantamountofcapitalgoodsandservices,whichcontributetooutput,

particularlyinagricultureandtourism.Accordingtotheresearch,theinverse

relationshipbetweenlabourforceandeconomicgrowthimpliesthatinSub-

SaharanAfrica,morelabourequalsmoreeconomicgrowth,sothehigherthe

numberofpeopleemployed,thehighertheeconomicgrowth,soalowlabour

force negativelyaffects production,resulting in loweroutputand lower

GDP.Accordingtotheresearch,corruptionhasadetrimentalassociationwith

economicgrowthinthesensethatseniorministersmisusecashfortheir

owninterestsorpersonalnosinessratherthantheneedsofcitizensorthe

demandsofthecountry,scaringawaypotentialinvestors.Limitedinvestment

levelsinSub-SaharanAfricaresultinlowoutputforexportaswellasmeeting

localdemand.

5.3.Recommendations

ThefavourableassociationbetweenFDIandeconomicgrowthdoesnot

implythatSub-SaharanAfricamustrelyonforeigninvestors;rather,itmust

rely on domestic investors so that resources are not looted and

externalization is reduced.Theymustprovide a creditsystem forlocal

investorssothattheycanobtainloansandinvest,aswellasimposesome

restrictionsonforeignerstoallow ourownpeopletoinvest.Incentivizing

localmanufacturingfirms-thegovernmentmayprovidelong-term loansto

manufacturingfirmstohelpthem succeedduringdifficulttimesandexpand

so thatmorepeopleareemployed,therebyreducingunemploymentand

povertyaswell.TheprimarypurposeofforeigndebtinSub-SaharanAfricais

toencourageeconomicgrowthanddevelopment.Increasedexportincome,

whichwouldbeassistedbyanexport-ledgrowthplan,mightbeusedto
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achievethis

Tolessentheirrelianceontraditionalexportcommodities,SSA countries

mustdiversifytheirexportitems.Inordertomaximiseexportearningsand

create employmentopportunitiesto accommodate the expanding labour

force,itisnecessarytoestablishnew industriesandgivelocalonesthe

freedom to develop and produce commoditiesin which theirrespective

nations have a comparative advantage. These actions would also

significantlyadvancetheprocessofdevelopment.

Regulatorsneedtoprovideaframeworkfortheirpoliciesthatworkswiththe

availabilityofdependableexternalfunding.Toincreaseinvestorconfidence

anddecreaserelianceonforeigndebt,ensuremacroeconomicstability(a

soundfiscalposition,astableexchangerate,alowinterestrate,lowinflation,

andsoon),credibilityofpolicy,andpoliticalstability.Governmentofficials

mustimplementstrictrules,hire impartialindividuals,and establish an

organisationtodealwithandinvestigateallformsofcorruptionbecause

thereisaninverserelationshipbetweencorruptionandeconomicgrowthin

Sub-SaharanAfrica.Underno circumstancesshouldthisorganisationbe

influenced.

5.4Areasforfurtherstudy

Moreresearchisneededtodeterminehow technologyaffectseconomic

growth.Technologyisoneaspectthatinfluencestheindustrialsector,but

because technology is difficultto define,this study has notyetbeen

completedinSub-SaharanAfrica.Duetothehighpricesassociatedwith
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thesemachines,technologicaltransferinSub-SaharanAfricaisminimal,

whichhasadetrimentalimpactonmanufacturingsectorproduction.The

machineryinuseisoutofdateandinefficient,resultinginlowerefficiency

whencomparedtoothercontinentssuchasEUROPEandAMERICA.
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APPENDIX

HAUSMANTESTFORTABLE3

CorrelatedRandom Effects-HausmanTest

Equation:Untitled

Testcross-sectionrandom effects

TestSummary Chi-Sq.Statistic Chi-Sq.d.f. Prob. 

Cross-sectionrandom 6.133365 5

0.293

5

Cross-sectionrandom effectstestcomparisons:

Variable Fixed   Random  Var(Diff.)  Prob. 

CORRUPTION

3332425348111.34

88

3501447883485.48

63

47791077163957606000

000

0.439

4

EXPORTS

26916262063.5110

75

7646216781.12195

9

12698039644558459000

0

0.087

3

EXTERNAL_DEBT

20060743832.3073

97

23391221316.4649

78 28772560438589063000

0.534

7

FDI

33015628534.4945

13

23347898191.7117

13 28943042586586644000

0.072

3

LABORFORCE

37560364435.5531

75

-

202564014207.533

28

36324854590639081000

000

0.207

7

HAUSMANTESTFORTABLE4

CorrelatedRandom Effects-HausmanTest
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Equation:Untitled

Testcross-sectionrandom effects

TestSummary Chi-Sq.Statistic Chi-Sq.d.f. Prob. 

Cross-sectionrandom 6.278763 5

0.280

0

Cross-sectionrandom effectstestcomparisons:

Variable Fixed   Random  Var(Diff.)  Prob. 

CORRUPTION

2915217832404.74

81

3025860763826.59

13

17540417167768153000

000

0.403

5

EXPORTS

30341014934.1653

19

11342523658.5938

30

11137924131257739000

0

0.071

8

EXTERNAL_DEBT*CORRUPTION

8569565415.64613

6

9539940833.28813

7 5211131944846426300

0.670

8

FDI

33397818702.9828

81

23957934439.7481

38 27884760414069719000

0.073

8

LABORFORCE

51714138382.2795

88

-

181903411526.082

25

34442997357844950000

000

0.208

1

DATAUSED

ID YEAR countryname EXTERNALDEBT
UNEMPLOYMEN
T EXPORTS FDI CORRUPTION GDP

1 2017 ANGOLA 51.62871083 7.407999992 29.00410005 1.107077252 2
1.57973E+1

2

1 2018 67.59520795 7.421000004 40.83628989 0.005637874 2
1.54808E+1

2

1 2019 78.68797929 7.421000004 39.3438257 2.627487876 2
1.53841E+1

2

1 2020 125.8827065 8.333000183 37.78816665 0.155054313 2
1.45534E+1

2

2 2017 BURUNDI 22.11426797 1.588999987 7.4447026 0.000361972 1.5
1.72034E+1

2

2 2018 21.87757189 1.587000012 9.401038141 2.1019E-07 1.5
1.74803E+1

2
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2 2019 22.51518707 1.588999987 9.131191569 0.028427087 1.5
1.78024E+1

2

2 2020 21.9157127 1.707000017 4.984201658 0.060565013 1.5
1.78554E+1

2

3 2017 BENIN 22.11426797 1.644000053 27.20559478 0.251206542 3.5
7.35228E+1

2

3 2018 21.87757189 1.470000029 27.27423062 0.068505398 3.5
7.84468E+1

2

3 2019 22.51518707 1.470000029 29.63052719 0.188647203 3.5
8.38327E+1

2

3 2020 21.9157127 1.583999991 19.87247043 0.153956369 3.5
8.70592E+1

2

4 2017 BURKINAFASO 23.32391982 4.563000202 25.9159648 0.0727926 3.5 7.8719E+12

4 2018 21.56069438 4.690000057 26.45238564 0.426136388 3.5 8.3918E+12

4 2019 24.05579761 4.69299984 28.07890614 0.101582839 3.5
8.86914E+1

2

4 2020 26.97166557 4.894999981 27.61611212 0.123275002 3.5
9.04034E+1

2

5 2017 BOTSWANA 10.69186934 21.56599998 42.96473613 0.005381566 1
1.71001E+1

1

5 2018 10.49998656 22.07099915 44.53578693 0.485264314 2
1.77807E+1

1

5 2019 9.466339707 22.61000061 37.38315244 0.119291418 2
1.83128E+1

1

5 2020 10.58309309 24.93000031 31.07925477 0.112407213 2
1.67576E+1

1

6 2017 Coted'Ivoire 26.87034103 3.269999981 24.92012188 1.310438376 3
3.11673E+1

3

6 2018 28.99984654 3.292999983 22.64068269 0.24935098 3
3.33148E+1

3

6 2019 34.78049776 3.318000078 23.77627756 0.186572198 3.5
3.53909E+1

3

6 2020 42.15920752 3.487999916 21.55155517 0.257638246 3.5
3.60839E+1

3

7 2017 Cameroon 28.42549275 3.599999905 18.35109858 0.060621026 2.5
2.07482E+1

3

7 2018 27.84787941 3.617000103 18.73625347 0.270020757 2.5
2.15689E+1

3

7 2019 33.09325135 3.638000011 19.85009075 0.317381895 2.5
2.23184E+1

3

7 2020 34.72909013 3.836999893 15.03506913 0.206877084 3
2.24282E+1

3

8 2017
Congo,Dem.
Rep. 13.76046761 4.465000153 30.69015456 0.768622469 2

1.14616E+1
3

8 2018 10.80509964 4.451000214 34.11010433 0.443794331 2
1.21288E+1

3

8 2019 11.47395056 4.451000214 26.45894621 0.265719532 2
1.26606E+1

3

8 2020 12.93574499 5.265999794 28.60458745 0.305512178 2
1.28803E+1

3

9 2017 ethopia 32.19526197 2.299000025 7.629368622 1.222246495 3
1.71807E+1

2
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9 2018 33.18834886 2.318000078 8.372675866 0.913926062 3
1.83518E+1

2

9 2019 29.76691729 2.325999975 7.939976609 1.127214304 3
1.98868E+1

2

9 2020 28.36145785 3.236999989 7.089634178 1.582014117 3
2.10912E+1

2

10 2017 CaboVerde 104.8412753 12.23999977 45.92281296 0.898251322 4
1.52337E+1

1

10 2018 92.06717904 12.17000008 48.95264437 1.029113376 4.5 1.5924E+11

10 2019 93.93082035 12.21899986 50.64929202 0.481565845 4.5
1.68265E+1

1

10 2020 124.5555324 15.30599976 24.85098202 0.671005122 4.5 1.4339E+11

11 2017 Gabon 46.47103262 20.72100067 50.22675397 0.323020203 2
5.48469E+1

2

11 2018 43.23256513 20.74900055 54.29907649 0.560695689 2
5.53064E+1

2

11 2019 46.41135581 20.74200058 51.43107323 0.373078321 2
5.74749E+1

2

11 2020 52.51113762 21.97200012 47.6878746 0.200179558 2
5.64186E+1

2

12 2017 Ghana 38.67697204 4.21999979 33.87687443 0.026338276 2
1.46146E+1

1

12 2018 36.05680286 4.276000023 33.45489588 0.120135573 2.5
1.55207E+1

1

12 2019 40.80563938 4.315999985 37.44959942 0.860092516 2.5
1.65308E+1

1

12 2020 44.2562545 4.651000023 32.22045536 0.791472255 2.5
1.65993E+1

1

13 2017 Guinea 23.24680883 4.914000034 44.66029845 0.010750951 2.5
6.00499E+1

3

13 2018 22.61720552 4.982999802 40.20709553 0.002783159 2.5
6.38681E+1

3

13 2019 23.33691776 5.019999981 29.9609048 0.007547835 2.5
6.74742E+1

3

13 2020 29.11689016 6.103000164 53.14072237 0.015050012 2.5
7.21897E+1

3

14 2017 Gambia,The 44.7555908 9.484999657 16.78945539 0.442650063 2 5.42275255

14 2018 41.89900677 9.475999832 21.7264295 0.220569707 2.5 5.81508275

14 2019 39.97871502 9.498000145 18.85171846 0.089747201 2.5 6.17292154

14 2020 42.22116107 11.08100033 7.998160774 0.186490809 2.5 6.1596142

15 2017 Guinea-Bissau 31.41505076 5.986000061 27.77397262 0.024745231 1.5 5.42275255

15 2018 35.82403806 5.981999874 25.27609497 0.026934167 1.5 5.81508275

15 2019 41.57894074 6.035999775 20.28794966 0.027077652 1.5 6.17292154

15 2020 55.34350075 6.736999989 14.38704388 0.030084849 1.5 6.1596142

16 2017 Kenya 33.44161676 3.513000011 12.73665994 0.312776702 3
7.88382E+1

2

16 2018 34.59236797 4.249000072 12.54197533 0.178285705 3 8.3276E+12

16 2019 35.31354897 5.010000229 11.4080204 0.202828284 3
8.74241E+1

2

16 2020 38.45294598 5.729000092 9.677991949 0.007042744 3
8.71477E+1

2
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17 2017 Lesotho 35.71285736 8.647999763 46.03836454 0.112412304 3
217971848

00

17 2018 31.54269818 8.623999596 49.62688036 0.299387389 3
215305753

00

17 2019 34.78565875 8.678999901 46.24225835 0.324304439 3
214484508

00

17 2020 50.14912852 9.901000023 47.13846363 0.047836661 3
193863888

00

18 2017 Mali 28.7830807 7.409999847 22.21409394 0.081208156 3
4.94044E+1

2

18 2018 27.9658267 7.427999973 24.5223744 0.001695025 3
5.17494E+1

2

18 2019 30.61900005 7.441999912 25.70529113 0.005854994 3
5.42107E+1

2

18 2020 36.30648049 7.696000099 29.23943538 0.147350748 2.5 5.3541E+12

19 2017 Mozambique 123.3605943 3.450999975 33.54531717 0.196560647 2.5
6.38488E+1

1

19 2018 128.3731046 3.45600009 38.57905103 0.170450636 2.5
6.60476E+1

1

19 2019 133.2804559 3.46600008 44.87000288 0.200759107 2.5
6.75763E+1

1

19 2020 154.4051908 3.809999943 40.76273421 1.09405282 2
6.67425E+1

1

20 2017 Mauritania 78.19616423 10.34000015 34.50567753 0.67295175 3.5
2.26307E+1

1

20 2018 71.42610617 10.38500023 34.27623669 0.693933183 3.5
2.36552E+1

1

20 2019 68.90093842 10.39299965 39.18475991 0.407823926 3.5
2.50177E+1

1

20 2020 73.13165077 11.27000046 39.77502119 0.238729854 3.5
2.45766E+1

1

21 2017 Mauritius 108.7456226 6.75 42.45178816 0.67295175 1.5
3.45279E+1

1

21 2018 101.4665176 6.429999828 40.96343734 0.693933183 1.5
3.58261E+1

1

21 2019 115.0430189 6.329999924 38.47033842 0.407823926 1.5
3.69053E+1

1

21 2020 155.6638483 7.407000065 30.00404941 0.238729854 1.5
3.14084E+1

1

22 2017 Nigeria 12.56816028 8.390000343 13.1715621 0.082723523 3
6.92057E+1

3

22 2018 14.30650137 8.456000328 15.49688918 0.142392412 3
7.05363E+1

3

22 2019 13.85329809 8.529999733 14.22092679 0.063670127 3
7.20941E+1

3

22 2020 16.94284744 9.713999748 8.829529544 0.078157336 3
7.08005E+1

3

23 2017 Namibia 48.24373066 5.647999763 33.62080463 0.515562483 2.5
1.44568E+1

1

23 2018 46.19393622 5.605000019 35.88256521 0.707641846 2.5 1.461E+11

23 2019 46.03625451 5.623000145 36.44026708 0.071902389 2.5
1.44802E+1

1
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23 2020 53.03307412 6.356999874 33.37477526 0.483973855 2.5
1.32494E+1

1

24 2017 Rwanda 56.64231118 1.136999965 20.52838528 0.169527761 3.5
7.69423E+1

2

24 2018 61.13562514 1.110999942 21.10059751 0.186344661 3.5
8.35436E+1

2

24 2019 65.09735741 1.09800005 21.80876647 0.052455801 3.5
9.14473E+1

2

24 2020 81.14466826 1.485000014 19.03028807 0.260067231 2.5
8.83789E+1

2

25 2017 Sudan 54.75483576 17.53300095 0.664361796 0.301494472 1.5 2.1874595

25 2018 73.85099813 17.57999992 0.611168056 0.247959362 1.5 2.12881523

25 2019 90.74247634 17.65399933 0.630574147 0.109101321 1.5 2.08244429

25 2020 115.5929924 19.64900017 0.435765182 0.386698471 1.5 2.00685561

26 2017 Senegal 48.11622247 3.690000057 21.93008315 0.392518017 3.5
1.18774E+1

3

26 2018 56.32112836 3.275000095 22.94909148 0.228442341 3.5
1.26149E+1

3

26 2019 66.83346953 2.859999895 24.3102657 0.304914537 3.5
1.31703E+1

3

26 2020 71.69028086 3.622999907 20.59957565 0.695750175 3.5
1.33678E+1

3

27 2017 Eswatini 15.91651401 22.75300026 43.51310787 1.449932542 2 4.07602889

27 2018 11.76771581 22.79199982 40.4420426 0.172673519 2 4.17269642

27 2019 15.59090398 22.83699989 45.64936191 0.465106414 2 4.28173045

27 2020 21.43325667 25.50900078 45.02390217 0.354236081 2.5 4.20249597

28 2017 Togo 25.71349885 3.74000001 25.27023832 0.509357162 3
3.72978E+1

2

28 2018 24.11237844 3.729000092 23.94347526 0.987117306 3
3.91539E+1

2

28 2019 27.75369646 3.719000101 23.06158195 0.593356483 3
4.12916E+1

2

28 2020 33.54398146 3.944999933 21.82953103 12.29549635 3
4.20154E+1

2

29 2017 Tanzania 41.10489889 2.177000046 15.14027774 0.000989226 2 1.0767E+14

29 2018 39.76395479 2.20600009 14.73914343 0.000976845 2.5
1.13533E+1

4

29 2019 39.03159302 2.221999884 16.00786388 0.0009211 3
1.20118E+1

4

29 2020 41.2504512 2.528000116 14.29548765 0.000863314 3
1.22516E+1

4

30 2017 Uganda 38.8819899 1.932000041 16.66112942 0.260067231 2
1.08518E+1

4

30 2018 38.48400351 1.922999978 15.08705306 0.301494472 2.5
1.15359E+1

4

30 2019 40.56995961 1.924999952 17.10905802 0.247959362 2.5
1.22787E+1

4

30 2020 46.53501289 2.767999887 15.41479854 0.109101321 2.5 1.2641E+14

31 2017 SouthAfrica 47.16460841 27.04000092 27.34007578 1.952876296 2 4.5017E+12

31 2018 44.23644735 26.90999985 27.48858813 0.994699252 2.5
4.56867E+1

2
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31 2019 49.00373935 28.46999931 27.34218049 0.809656619 3
4.57383E+1

2

31 2020 51.77591116 29.21999931 27.77801144 0.58424189 3
4.27965E+1

2

32 2017 Zambia 92.83179043 11.63000011 34.99285776 0.278460928 3
1.34271E+1

1

32 2018 90.81824473 12.01000023 37.95740455 0.172254002 2.5
1.39688E+1

1

32 2019 121.0537733 12.52000046 34.6361926 2.986929768 2.5
1.41701E+1

1

32 2020 170.6992027 12.84799957 46.79016538 0.195653684 2.5
1.37755E+1

1

33 2017 ZIMBABWE 72.41563304 4.784999847 19.6589048 0.005315228 2 1.91888495

33 2018 70.8590181 4.796000004 28.04975708 0.004342873 2.5 2.011456

33 2019 64.79737969 4.833000183 31.25104041 0.01246473 2.5 1.88786739

33 2020 73.02174001 5.350999832 37.20223492 0.019389324 2.5
176989931

00


