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growth-povertyliterature.The studyis uniquebecausé bringsanewperspectivehat extends
andenrichespreviousgrowth-povertyempiricalstudiesby investigatingvhethereconomic
growthis sufficientfor alleviatingconsumptiondeprivationpovertyanddeliveringimproved
quality of population'swellbeingin developingeconomiesMost of the previousstudieq4+6]
dwelton the questionof whethereconomicgrowth ameliorateshe incidenceof poverty.Fur-
thermore, mostof the previousstudiesusedcross-sectionalataandlinearautoregressive
methodsto assesthe growth-povertynexusyeryfewstudieshaveemployedime-serieslata.
Thereforethe currentstudyemploystiime seriesdataandanonlinearautoregressivdistrib-
utedlagapproacho addanewmethodologicaperspectiveo the literature. Thefindings of
the studyaffirm that while economicgrowth carriesfeasiblekernelsfor povertyalleviation,
growth aloneis not sufficientfor povertyalleviationandimprovedpopulationwellbeing Fac-
tors suchasincomeinequalityandunemploymentendto dampenthe poverty-alleviating
impactof economicgrowth,therebyaggravatinghe population'squality of life.

While the scenaricof growth-povertymismatchis not limited to developingeconomiesits
manifestationg@remore pronouncedn developingcountries.t is from this background,
thereforethatthe authorsaremotivatedto investigateempiricalevidenceon the growth-pov-
erty dilemma,usingTanzaniaasacasén point andfocusingon consumptiondeprivation
poverty;anareathatis still under-researched.

Economieof mostdevelopingiations,suchasTanzaniacontaininherentcharacteristics
suchaslackof accest meaningfulemploymentsocialandincomeinequalities|ow capitalfor-
mation, the rapid increasef population,high levelsof inflation, the viciouscircle of poverty,
struggleovertherightsand marketof resourcesand severa/ulnerabilityto climatechangeSuch
characteristicposea seriousstumblingblock on the pathtowardthe realizationof the United
Nations'Sustainabl®evelopmenGoals2030 For instancepovertyalleviationis oneof the key
developmenthallenge$acing Tanzaniasinceits politicalindependencén 1961.The history of
the country'sdevelopmenstrategiegjivesevidenceof many,andrich policiesformulatedto
spearheadrowthfor povertyreduction.Consequentlythe Tanzaniareconomyhasenjoyedan
upwardgrowthtrajectory,especiallpverthe lastthreedecadesfterthe 1990seconomicreforms
which cameat aneareconomiccollapsen the 1980sFor instance GDPimprovedfrom US$5.25
billion in 1995to US$18.3%illion in 2005andthenup to US$61.14billion in 20197]. During
the period2009+2013he economyhasbeengrowingat anaverageateof 6.2%annually;where
the highestgrowthwas7.67%n 2011andhe lowestrateof 4.5%wasregisteredn 2012[7].

Despitethe high and consisteneconomicgrowthin Tanzaniathefruits of increasecco-
nomic growth havenot reachedural and peri-urbanareasvherethe majority of the realpoor
arehosted[2, 8+10].Forinstancetherapid growth hasnot succeedeth generatinglecent
andadequatgobs;the averageannualunemploymentateduring 2010+202¢ 2.45%7].
Ruralpovertyin Tanzanias muchmore pronounced ascomparedwith its urbancounterpart.
Mostof the poor arein therural areasvherepoverty-combatindacilitiessuchasaccesto
qualitymedicalcare basiceducationyeliabletransportation,and cleanwaterarenoticeably
missingin mostrural settingsTheill-developednfrastructuresespeciallyn rural areadur-
ther complicatethe povertyscenaridn Tanzanisandarenot ableto supportthe needececo-
nomic transformation. Asaresult,economicgrowthin Tanzanighasmarginallycombated
povertyamongrural andagrarianhouseholdsThus,the Tanzaniareconomypresenta
uniquesituationbecausé hasachievedigh stridesin termsof growth overthelastthree
decadedyut suchrapid growth hasnot elicitedacommensuratéevelof povertyreductionand
improvedwellbeing[1]. This scenariotherefore callsfor asystematiénvestigationinto the
natureandrelationshipbetweergrowth andwellbeingin TanzaniaHence the currentstudy
guerieghe uniquenes®f the prevailingpoverty-growthdilemmain Tanzaniagrom the per-
spectiveof the population'swellbeing.
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It iswidelyconsideredhatincreasingeconomicgrowth comeswith povertyalleviating
effectd4, 5,11]. Thus,ahighreal GDPis theoreticallyassociatetith areducedncidenceof
povertyandanimprovementin quality of life. Neverthelesgonditionssuchasunemployment
andincomeinequalitydampenthe poverty-reducingmpactof economicgrowth[4, 11].Asa
result,therising meanincomeis not benefitingeverybody12]. Moreover,povertyis most
manifestedn developingeconomiesandit is affirmedthat managingncomeinequalityis
oneof theimportant approacheso combatingpoverty.

This studyhastwo primary objectivesFirst, to investigatempiricalevidenceandthe
importanceof economicgrowth for alleviationof consumptiondeprivationpovertyand
improvedpopulationwellbeingin TanzaniaSecondto investigateéhe natureandimpactof
theinteractionof economiogrowthwith incomeinequalityon the quality of the population's
wellbeing While suchinvestigationsouldtakea comparativeapproachge.g. aclusterof East
African or sub-Saharaoountries scrutinizingthe impactof growth on consumptiondepriva-
tion in Tanzanias germanedueto the country'suniquepoliticalandeconomichistory.Unlike
othersub-Saharadfrican economiesthe Tanzaniareconomyis shapedy uniqguemacroeco-
nomic andpolitical reformsthat shapehe currentalignment,nature,and magnitudeof doing
businessn TanzaniaThesencludethe Ujamaadevelopmenpolicybcommunalself-reliance
policy,Kiswabhililanguagevhich unified all the ethnicgroupsin the country, the existencef
reasonabléemocraticrule of lawand smoothtransition of power,etc.

To probethe discourseatime seriedataon the rateof growth of realeconomicgrowth,
GINI index,andunemploymentfor the period 1991+202@reanalyzedisinganonlinear
autoregressivdistributedlagapproachand Wald testto exploresymmetryamongthe vari-
ablesThechoiceof theperiodi.e.,1991+202 basen first, the economicprogressegis-
teredby the Tanzaniareconomyfollowing the 1990seconomicreforms.Secondthe periodis
determinedby the availabilityof reliabledatafor the choservariables.

The currentstudymakesadistinctivecontribution to the growth-povertyliteraturebecause
it isoneof only ahandfulof studieghat exploreempiricallythe relationshipbetweergrowth
andconsumptionexpenditurein the presencef incomeinequalityandunemploymenin
developingcountries Besidesto the bestunderstandingpf the authors the studypioneers
suchinvestigationfor thefirst time usingTanzaniandataand methodologicallyt is thefirst of
itskind in sub-Saharafrica whereconsumptiondeprivationandpovertyarerife. While the
empiricalassessmeis basen Tanzaniardata,thefindingsareof greatsignificanceor
developingeconomiedbecausehe knowledgeof the growth-povertynexusandthe impactof
economicgrowthinteractionwith incomeinequalityandunemploymentcanassisplanners
in conductingpolicyinstrumentsto enhancéhouseholcconsumptionexpenditureand
improveoverallpopulation'swellbeing.

To attainthe objectiveof the study,the remainingpart of this studyis organizedasfollows.
After abrief literaturereviewin sectiontwo, sectionthreepresentghe studymethodologyfol-
lowedby a presentatiorof empiricalestimationfindingsanddiscussionin sectionfour. Sec-
tion five outlineskeypolicy implicationsbasedn the findingsandconcludingremarks.

2.0 Brief literature review

The2030Sustainabl®evelopmentGoalsl and 10seeko alleviateall forms of povertyand
makesignificantstridesin reducinginequality[13]. Variousapproachesrebeingtakento
realizepovertyreductionandimprovedlivelihood. The growth-poverty-inequalityiterature
suggestsomeaspectshat researcherand practitionersmustpayattentionto whenassessing
andaddressingpovertyand poverty-relatedssuesConsideringthe scopeof this studyand
without trying to beexhaustivewedraw our attentionto threeof suchaspectsnequality
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aggravatepoverty,economicgrowth alleviatepoverty,and growth-inequality-mvertyexhib-
its inseparabl@riangularrelationships.

First,moststudieshaveobservedhatinequalityaggravatepovertybecausé reduceghe
levelof disposabléncome,therebylimiting individuals'purchasingpower,and ultimately
leadingto consumptiondeprivation.Proponentf this schoolattestthat inequalityand pov-
erty arecloselynettedtogetherin suchawaythat strategieso endincomeinequalitywill also
leadto povertyreduction[11,14+17]Forinstancesomeresearcherfl 7] assessetthie impact
of financialdevelopmentincomeinequality,and economicgrowth on povertyin India using
time serieddatafor the period 1970+2015T helinear autoregressivdistributedlagmodel
boundtestingproceduredeliveredevidencehatwhile economicgrowth andfinancialdevel-
opmenthelpto alleviatepoverty,incomeinequalityandinflation aggravategovertysignifi-
cantly.Thereforedifferentcountriesmayexperienceapid economicprogresovera
prolongedperiod but therateat which suchgrowthtranslatesnto povertyreductionand
improvedlivelihoodis amongotherfactorsdependenbn the paralleleffortsin placeto curb
incomeinequality[4, 17,18].

Secondthereis aclusterof studiespropagatinghigherlevelsof economicgrowth asatool
for povertyalleviation:Sustainec@conomicprogressapproachcommonlyrereferto asthe
trickle-downeconomicsapproachijs frequentlycitedin theliteratureasamongthetraditional
approacheso addrespoverty[5, 17,19+22] However the resultsfrom thesestudiesexhibit
variationacrosgegions countries,andevendisparityacross/ariouspartsof the samecoun-
tryxe.g.yural vs.urban.This suggestthat differentregionshavedifferentunderlyingcondi-
tionsin suchawaythatthe samerateof economicgrowth producesavariedimpacton
povertyandpeople'svellbeing For instanceto this end,somescholard8, 10,23,24] attest
thatin therecentyearamostof the sub-Saharéfrican countrieshaveexperiencedvealth
without prosperity;the rapid economicprogresss not accompaniedvith householdooverty
reductionandimprovedquality of life.

Third, somestudiesattestthatincomeinequality,growth,and povertyexhibitinseparable
triangularrelationship,.e.,subjecto povertyincomeinequalityand growth canbeeitherpos-
itive or negativedependingon the empiricalapproachemployedwhile subjecto income
inequality,povertyandeconomiogrowth arenegativelycorrelatedrrespectiveof the method
employed?22,25].In this casepoliciesto addres®.g. povertymustconsidertheinbuilt con-
nectionbetweerpoverty,inequality,andgrowth[4, 26,27]. Thereforethesdindings confirm
that povertyis amulti-prongedapproachssueandits alleviationcallsfor amulti-dimensional
strategyA singleapproacho povertyalleviationwill fail to yield the desiredresults.

The currentstudycontributesto the debateon the growth-poverty-inequalityebateby
presentingan empiricalassessmeiaf economicgrowth,incomeinequality,andconsumption
deprivationin TanzaniaWhile empiricalstudieson consumptiondeprivationpovertyarestill
limited in sub-Sahara@frica, to the bestof the authors'understandingthisis thefirst study
of its kind focusingon Tanzanieandusingthe NARDL approachfor analysis.

3.0 Methodology

Takinginto consideratiorthe goalof this study,alinearmodelis not anidealmodelbecause
of the possibilitythat our datamaycomprisesomeinherentnonlinearities It hasbeen
affirmedthat nonlinearautoregressivmodelsprovideabetterfit for volatility ascomparedo
thetraditional linearautoregressivmodelswhichtendto imposeunrealisticrestrictions,cul-
minatingin biasednference§28+30].

Thereforethe nonlinearautoregressivdistributedlag(NARDL) modeis the mostsuited
for our analysidbecaussdirst it allowsfor testingthe responsesf the explainedvariableto
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changedn eachof the explanatoryariablesand somakest possibleo build asymmetryine
[31]. SecondNARDL lendsahandin differentiatingthe long-run andshort-run effectsof
change$n independentariablesn the dependenvariableIn this casethe modelallowsfor
ascertaininkeyfeaturesn theimmediatereactionof the dependentariablefollowing the
shocksn theindependentvariable[31, 32]. Third, NARDL is prominentfor its ability to han-
dlebothlinearandnonlinearcointegrationaswellasaccommodatenultiple dataserieswvith
differentordersof integration[33].

3.1 Data and variables

This studyemploysannualtime seriedataon per capitaconsumptionexpenditurg(CE) asa
proxy for consumptiondeprivationpoverty, GDP growthrate (EG) asa proxy for economic
growth,GIN indexgrowthrate(1Q) asaproxy for incomeinequality,andtotal unemployment
rate(UE)Da % of thelaborforcebto depictthe proportion of total laborforcewilling and
ableto work but without work, all for the period 1991+2019.

a. Per capita consumption expenditure. The CEis employedhereasaproxyfor measuring
consumptiondeprivationpoverty.lt is the bestproxy for consumptiondeprivationpoverty,
andsomeasuresf population'swellbeing becauseonsumptionexpenditureamongthe
pooris morereliablyreportedand more stableascomparedo income[17, 34,35]. Besides,
CEasameasuref consumptiondeprivationpovertyis analogouso the World Bank's
standarddescriptionof povertyastheinability to attainaminimum acceptablstandardof
living asquantifiedin termsof basicconsumptionneedq36]. Further,dueto theinaccessi-
bility to povertyheadcountlatafor manycountries,consumptionexpenditurehasbeen
widelyusedto measureonsumptiondeprivationpovertyasan alternativeapproacho cast
insighton the overallscenaricof poverty[4, 35,37+39].

b. GDP growth rate. GDPgrowthrateis widelyusedin theliteratureasastandardproxy for
economicgrowth [40+43].GDPis frequentlyconsideredan effectiveindicator of economic
growthbecausé givesguantifiableinformation aboutthe sizeandthe performanceof the
economy.Thus,thereal GDP growthrategaugeshe healthof the economybecausan
increasen realGDPis anindication that overallthe economyis performingwell.If thereal
GDPisfalling,thatis anindication of economicstagnatiorandor declineandthe nationis
not makingeconomicprogressAn increasen realGDPis expectedo haveapositive
impacton per capitafinal consumptionexpenditureandthuscompactconsumption
deprivation.

c. GINI index. GIN index,awell-celebratetneasurefincomeinequality,is a statisticamea-
sureof incomeor wealthdistribution amongindividualsrelativeto the entire country's
population[4, 44+46]lt is alsoreferredto asthe GINI indexandit rangedrom 0 (0%)to 1
(1%)suchthat O represenperfectequalityand 1 perfectinequality.lt is notedherethat
whilethe GINI indexshowsheincomedistribution amongthe populationin acountryi,it,
howeverdoesnot showits overallincome[47]. Thus,alow-incomeandhigh-income
country canexhibitthe sameGINI indexfor theindexis only anindication of wealthdistri-
bution, notincomelevel.

d. Unemployment. Unemploymentmeasureas% of the laborforcein acountrywilling
andableto work but without work, indicatesthe extentto which the activepopulationis
inhibited from obtainingthereliablecapabilityto accesaecessarincomefor improved
livelihood[4, 48]. The descriptionof eachvariableand datasourceis summarizedn
Tablel. Fig 1: The rate of growth of GDP, unemployment, GINI index, and consumption
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Table 1. Description of variables and corresponding statistical data sources.

Variable

Description

Data source

Percapitaconsumgion expenditure

Proxyfor consumpton deprivationpoverty

[7] World Developrent Indicators

Thegrowthrateof consumpton expenditure(%
annual)

Theannualgrowthrateof percapitaconsumgion
expendture

Computedby the Authors

GDPgrowthrate (% annual)

Theannualgrowthrateof theeconomy

[7] World Developnent Indicators

GINI index

Themeasureof incomeinequality

[49] Theglobalconsumption andincome
project

GINI indexgrowthrate (% annual)

Theannualgrowthrateof incomeinequality

Computedby the Authors

Totalunemplo/ment

total laborforcewilling andableto work but without work*.

[7] World Developnent Indicators

Unemploymentgrowthrate (% annual)

Theannualgrowthrateof unempbyment

Authors'calculations

* Derivedby multiplying the providedannualunemploymentrate (%) by the WID providedtotal laborforcedata.
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Fig 1. The rate of growth of GDP, unemployment, GINI index and consumption expenditure.
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expenditure, iS agraphicalrepresentatiorshowingthetrend of the variablesThe horizontal
straightline atthe middle of thefigurerepresentsime in yearsThebluetrend line repre-
sentghe consumptionexpenditurewhichis thedependenvariable The other3trend
linesdepictindependentariablesi.e.,the dark-yellowline depicteconomicgrowth (EG)
trend, the greyline depictsincomeinequality(1Q) trend,andthelight-yellowline depicts
unemployment{UE) trend. Overall,allindependentvariablesexhibit upwardtrend, and
theyseento beassociatewith thevariationin thedependentariable.

3.2 Empirical model specification

Thestudyappliesanonlinearautoregressivdistributedlag(NARDL) modelto assesthe
relationshipbetweerconsumptionexpenditure GDP growth,incomeinequality,andunem-
ploymentin Tanzaniaduring 1991+2020n additionto theadvantagesf usingthe NARDL
modeloutlinedin section3.0abovewealsoobservahat somepreviousstudieshaveused
the NARDL approachto assesasymmetryin financialmarkets[50], energypolicy [51],
uncertaintyimpacts[52], commaoditypricing [53,54], etc.Neverthelesgp our bestknowl-
edgepur studyis thefirst oneto applythe NARDL modelfor exploringthe relationship
betweereconomicgrowth and consumptionexpenditurefo measureonsumptiondepriva-
tion poverty.

On the basisof previousempiricalstudieq32,55,56], therelationshipamongthe variables
is construedasfollows:

CEt = BO + ﬁlEGt + /))ZIQt + ﬁSUEt +e (1)

WhereCEis the per capitaconsumptionexpendituregrowthrate,measuringconsumption
deprivationpoverty;EGis GDP (economic)growthrate,|Q isthegrowthrateof income
inequality,UE is anannualgrowth rateof unemploymentand §; is avectorof long-run coeffi-
cientsto beestimated.

In viewof somepreviousscholarlyworks[12,32,56],to accountfor theasymmetries
amongthevariablesfEq 1 canbeexpresseds:

CE, =0, + 0,EG," + 0,EG,” + B,IQ, + B,UE, + ¢, (2)

Where6; is avectorfor long-run coefficientslt is hereexpectedhat6, > 0and6,> 6,
becausanincreasan economicgrowthwill haveahighereffecton consumptionexpenditure
thanadeclinein economicgrowth. To accountfor the asymmetryimpactsof incomegrowth
on consumptionexpenditurewehaveincludedEG* andEG’ in Eq2 to representhe positive
changesndnegativechangesn economicgrowthrespectivelyin thiscaseEG™ andEG’
depictthe partialsumof thechangedn EG suchthat.

EG,' = POS(EG), = Y | AEG! =Y. max(EG,,) and

i=1

EG,~ = NEG(EG)t = Z:ZIAEG; = Zlemm(EGiﬁo)

From Eq3,thelong-runrelationshipbetweerpositiveshocksn economicgrowthandcon-
sumptionexpenditures depictedby 6,, while 8, showsthelong-run relationshipbetweerthe
negativeshocksn economicgrowth and consumptionexpenditure Besidesyeanticipate
thate]_ > 62_
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Theunrestrictederror correctionform of Eq2 canbemodeledasfollows[32,33,55]:
ACE, = o, + o,CE_, + 2,POS(EG),_, + %, NEG(EG), , + ¢,1Q, , + «,UE,_,
+3 " BACE +> " B,APOS(EG)_ + Y BANEG(EG), ,
+> " BAIQ  + " BAUE,  +p, (3)

3.3 Estimation process

To estimatehe NARDL modelasdepictedby Eq 3, wefirst employedhe AugmentedDickey-
Fullerunit root testto determinethe order of cointegrationof the variablesWhile ARDL is
appropriatefor variableswith differentordersof integrationi.e.,I(0) andI(1), it is limited
whenit comego thel(2) seriesThus,testingfor unit root is necessarto avoidestimating
spuriousregressionSecondto correctlyestimate=q 3, wedeterminedthe laglengthwith the
helpof the Akaike Information Criterion (AIC). Third, weemployedhe boundtestingcointe-
grationmethod[57] to testfor the existencef long-run nexusamongthe variabledor both
linearandnonlinearspecificatiorof Eqs1 and 2 respectivelyand Shin'sapproacH58] in
unrestrictederror correctionmodeli.e.,Eq 3. Fourth, wederivedthe cumulativedynamic
multiplier of 1%positiveand negativechange$n economicgrowth,to estimatethe long-run
asymmetridmpactof changesn economicgrowth on consumptionexpenditure Finally,we
applythe Grangercausalityapproach59] to examinethe causahexusamongthe variables.

4.0 Findings and discussions
4.1 Unit root test

To determinewhetherthe serieds stationaryor not, this studyemployedhe augmented
Dickey-Fullertest,i.e.,the ADF test[60], andcomparedhe resultswith the Phillipsand Per-
ron test,i.e.,PPtest[61]. Thestationaritytestis animportant stepin regressioranalysigo
avoidgeneratingspuriousregressionesults.The ADF testfindings shownin Table2 confirm
that CE,1Q, and UE arestationaryat level. However EG containsunit root atlevel butit is
stationaryatfirst difference Thus,the serie<CE, 1Q, and UE areintegratedof order0,i.e.,!
(0), whilethe serieEGisintegratedof order1,i.e.,I(1). To substantiate¢he ADF testresults,
we carriedout the PPstationaritytestwhich is saidto bemore powerfulthanthe ADF test
[32]. ThePPresultsin Table2,areconsistenivith the ADF testresults Thesaesultsallowus
to applythe NARDL modelfor no serieghatis integratedof order[(2).

4.2 Lag length determination

Time seriesestimationis sensitiveo laglength.Thereforejt is necessarto determinethe
optimallagbeforerunning aregressionTable3 showsheresultsof lagorder selection

Table 2. Series stationarity tests.

Variable ADEF test statistic PP test statistic
Level 1*! Difference Level 1* Difference

CE -4.7292%* -5.0108** -4.3640** -9.2201**

EG -1.9427 -6.3082** -1.7593 -6.2903**

IQ -5.0613** -5.6512** -4.6879** -13.3109**

UE -3.517% -3.7567** -3.8709** -9.1035**

Note

** and*** indicatestatisti@lly significantat 5%and 1%respectively

https://da.org/10.1371durnal.pon®270036.t002
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Table 3. VAR lag order selection criteria.

Endogenous variables: CE
Exogenous variables: C EG IQ UE

Lag LogL
-74.5919
1 -74.2408
-72.4049

* Indicatedagorder selectedby thecriterion

https://da.org/10.1371durnal.pon®270036.t003

LR FPE AIC SC HQ

NA* 16.0838 5.613714 5.804029 5.67189"
0.577871 16.8780 5.660018 5.897911 5.73274
2.884083 15.9462" 5.600352 5.885824 5.68763

criteria. Followingthe Akaikeinformation criterion (AIC), whenCEis the dependenvariable,
theoptimallagis two.

4.3 NARDL long-run form and bounds test

Table4 showghe estimationof long-run form and boundstestresults We observahatthe
calculated=-statisticwhichis 7.33,is greaterthanthe upperboundlimit I(1), atal%leveli.e.,
4.37 Thisresultis evidencehatthereis cointegration(long-run relationship)amongthe
variables.

In viewof Eq 2, Table4 resultsshowthatin the short-runthe coefficientsof D(EG_POS
(-1)), D(EG_NEG(-2))D(I1Q(-2)), andD(UE(-1)) areall statisticallysignificantat 5%level,
while therestof the coefficientsarenot statisticallysignificant.In thelong-run, the coefficients
of UE(-1) and CE(-1)areboth statisticallysignificantat a 5%level.Sincesomeof the variables
in the NARDL estimationarenot significant,for forecastingandexploringthelong-run asym-
metric relationship,aparsimoniousmodelbasedn NARDL findingsneeddo beestimated.
Hence weestimateastepwiseegressiorbasen Table4 results.

4.4 Stepwise estimation

Theupperpart of Table4 showsaform of parsimoniousmodelwhich hasbeendepictedby
the AIC criteria. Table5 showsheresultsof StepwisdRkegressiowhenCEis thedependent
variable The parsimoniousestimationresultsshowthatin thelong-run changesn CEare
explainedoy CE(-1)and1Q(-1). In the short-run,changesn CEaresignificantlyaccounted
for by D(CE(-1))and D(EG_POS(-1))Besidespur parsimoniougesultsfulfill the anticipa-
tion that8,, 6, > 0. Thenon-significanceof EG_POS(-1andEG_NEG(-1)n thelong-run,
while IQ(-1) is significantin thelong-runisveryrevealingThis suggestthatin the caseof
Tanzaniapnlike thetraditional expectatiorthat higherlevelsof economicgrowth will deliver
increaseconsumptionexpenditureand soalleviateconsumptiondeprivationboth in thelong
andshort-run,on the contrary,in thelong-run increasedgconomicgrowth alonecannotsig-
nificantly lowerconsumptiondeprivationpoverty.Instead,jn thelong-run, unlessncome
inequalityis fundamentallymanagedincreasedconomicgrowthwill not leadto povertyalle-
viation becausé@ncreasedenefitsof economicgrowthwill beerodedby growingincome
inequalityaswellasunemployment.

4.5 Wald coefficient diagnostic test

Waldtestis necessario enableusto determinelong-run symmetry.The stepwiseegression
resultshelpusto developestimationcommandsasshownin the upperpartof Table6, which
is arepresentatiorof stepwiseegressiomesultsin Table5. Theestimationcommandidenti-
fiesthelong-run coeffect®f theindependentvariables.e.,C(3) to C(8). The Wald testfor the
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Table 4. ARDL long-run form and bounds test.

Dependentariable: D(CE)

Conditional Error CorrectionRegression

Variable Coefficient Std.Error t-Statistic Prob.
C 6.39253 6.584752 0.97086 0.4032
CE(-D* -1.93286 0.543603 -3.55568 0.0379
EG_PCB(-1) -0.01948 1.108228 -0.01752 0.9871
EG_NE5(-1) 0.25988 1.051838 0.24702 0.8208
1Q(-1) -4.18493 6.099286 -0.68618 0.5419
UE(-1) 1.16457 0.281881 4.13148 0.0257
D(CE(-1)) 0.24739 0.365234 0.678608 0.5460
D(EG_POS) -4.20948 1.454808 -2.89349 0.0628
D(EG_POS({1)) -8.52508 2.386922 -3.57158 0.0375
D(EG_POSR)) -1.34028 2.770936 -0.48368 0.6617
D(EG_POS@)) 7.05579 1.944731 3.62812 0.0360
D(EG_NEG) 3.64508 1.813456 2.01002 0.1380
D(EG_NEG(-3) 3.9238%2 2.042104 1.92143 0.1504
D(EG_NEG(-3) -4.98076 1.754679 -2.83858 0.0657
D(EG_NEG(-3) -7.19877 3.022139 -2.38194 0.0974
D(IQ) 2.05268 4.96228¢8 0.41368 0.7069
D(1Q(-1)) 5.10953 5.640301 0.90589 0.4318
D(1Q(-2)) -14.0333 3.596815 -3.90160 0.0299
D(1Q(-3)) -7.47186 2.363949 -3.16075 0.0508
D(UE) 0.11658 0.168035 0.69359 0.5378
D(UE(-1)) -0.63664 0.171041 -3.72216 0.0338
D(UE(-2)) -0.1392% 0.14198C -0.98092 0.3990
* p-valueincompatiblewith t-Boundsdistribution.
Levels€Equation
Case2: RestrictedConstantandNo Trend
Variable Coefficient Std.Error t-Statistic Prob.
EG_PCs -0.01008 0.57195C -0.01768 0.9870
EG_NE5 0.13448 0.553401 0.24299 0.8237
1Q -2.16518 3.291425 -0.65785 0.5576
UE 0.6025% 0.245516 2.45408 0.0913
C 3.30729 2.738357 1.20778 0.3137
EC=CED(-0.01*EG_PC5+ 0.1345EG_NH5 -2.16511Q + 0.6025UE + 3.3073)
F-BoundsTest Null Hypothess: No levelsrelationship
TestStatistic Value Signif. 1(0) 1(1)
Asymptotic:n = 1000
F-statistic 7.339637 10% 2.2 3.09
K 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Actual SampleSize 25 Finite Samplen = 30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84

Note:ThevariableEG_POS(l), EG_NE5(-1),1Q(-1), UE(-1),D(CE(-1)), D(EG_POS)D(EG_PO% 1)), D(EG_POSE)), D(EG_FOS(-3)) D(EG_NEG, D(EG_NEG
(-1)), D(1Q), D(IQ(-1)), D(IQ(-2)), D(1Q(-3)), D(UE), D(UE(-1)), and D(UE(-2)), aresystengeneratedndtheyreferto the short-run changs(increaseor decreasgeof
the primary variableslefinedunderequationoneabove.

https://da.org/10.137 1durnal.pon®27!

0036.t004
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Table 5. Stepwise regression.

Dependent Variable: D(CE)
Variable
C
CE(-1)
EG_POS(-1)
EG_NEG(-1)
1Q(-1)
UE(-1)
D(CE(-1))
D(EG_PO%1))
R-squared
AdjustedR-squared
S.Eofregression
Sumsquaredesid
Loglikelihood
F-statistic
Prob(F-staistic)

AddedD(CE(-1))
AddedD(EG_POS{L))

Coefficient Std. Error t-Statistic Prob.*
6.058014 1.926842 3.144012 0.0053
-1.36172 0.263318 -5.171417 0.0001
0.194350 0.486186 0.399743 0.6938
0.681684 0.658160 1.035742 0.3133
-3.625606 1.829499 -1.981746 0.0622
-0.02439 0.096638 -0.252483 0.8034
0.579567 0.184611 3.139390 0.0054
-2.4454% 1.160555 -2.107160 0.0486
0.664271 Meandependehvar -0.014847
0.540581 S.D.dependet var 5.228283
3.543752 Akaikeinfo criterion 5.609444
238.6054 Schwarzriterion 5.993396
-67.7278 | Hannan-Quim criter. 5.723613
5.370468 Durbin-Watsonstat 2.303003
0.001621
SelectiorSummary

*Note:p-valuesand subsequentestsdo not accountfor stepwiseselection

https://da.org/10.1371durnal.pon®270036.t005

long-run asymmetnywill thereforeseekto identify if C(3)= C(4). Table7 summarizeshe
Waldtestresults.

Table7 showsWald testcoefficientdiagnostiaesults.The decisioncriterion is that if we
fail to rejectthe null hypothesis.e.if thevariablesareequal thenweconcludethat thereis
long-run asymmetryTable7 resultsaffirm thatthe probability,ata5%critical valuelevel,
couldnot rejectthe equalityof C(3) and C(4) whichmeanghereis long-run symmetry. These
resultsarefurther enrichedby plotting the NARDL multiplier effectscurve,i.e.,Fig 2: Multi-
plier graph for EG(Pos) and EG(Neg). The continuousblackline in the middle of the chat
showshow the consumptionexpenditure(CE) adjustsdueto positiveshocksn economic
growth (EG). Theblackdottedline (overlappinghe blackline) showshow CE respondgo
negativeshocksn the EG.The patternof thesewo linesgivestheimpressionthat the depen-
dentvariablerespondsalmostin the samewayto the positiveand negativeshocksn the
regressorsThebold dash-dottededline in the middle of the chatis theasymmetryplot; it

Table 6. Estimation command, equation, and substituted coefficients.

EstimationCommand:

STEPLS(MEHOD = UNI, FTOL=0.05)D(CE)C CE(-1)EG_POS(-1EG_NEG(-} 1Q(-1) UE(-1) @D(CE(-1))
D(EG_POS)D(EG_PO%1)) D(EG_POS{)) D(EG_POS@)) D(EG_NEG)D(EG_NEG(-1))D(EG_NEG(-2) D
(EG_NEG(3)) D(IQ) D(IQ(-1)) D(IQ(-2)) D(IQ(-3)) D(UE) D(UE(-1)) D(UE(-2))

EstimationEquation:

D(CE)=C(1)+ C(2)'CE(-1)+ C(3)'EG_POS(t) + C(4)EG_NEG(-) + C(5)"1Q(-1) + C(6)'UE(-1)+ C(7)*D(CE
(-1)) + C(8)'D(EG_PROS(-1))

Substitued Coeffigents:

D(CE)=6.0580141713.3617291395CE(-1)+ 0.19439519074EG_POS(l) + 0.68168483248EG_NEG(-1)}
3.6256Q80891Q(-1) - 0.024399297058UE(-1) + 0.57956680&2D(CE(-1))- 2.445476068'D(EG_POS(1))

https://abi.org/10.1371djurnal.por.0270036.t08
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Table 7. Wald test.

Test Statistic Value Df
t-statistic -1.853106 19
F-statistic 3.4340Q (1,19)
Chi-squae 3.4340Q 1

Null HypothesisC(3)= C(4)

Null HypothesisSummary

NormalizedRestriction(= 0) Value
C(3)BC(4) -0.48733

Restrictionsarelinearin coefficients.

https://cbi.org/10.1371djurnal.por.0270036.t0D

Probability

0.0795
0.0795
0.0639

Std.Err.
0.262983

depictsthe differencebetweerthe dynamicmovementf positiveand negativechangeén the
regressorTheasymmetnyplot liesbetweerthe upperandlowerbounds(i.e.,the smalldashed
redline) of the 95%confidenceanterval.Sincepart of the horizontalzeroline liesoutsidethe
critical boundregion,thenthefigure affirmsthe existencef long-run asymmetry.

4.6 Causality test

Sincecointegrationexistsamongthe variablesyectorerror correction(VEC) causalitycanbe
estimatedThecausalityestimationresultsassummarizedn Table8,formsabasidor infer-
ring long-run andshort-run causalityamongthe variablestn the short-run, thereis bidirec-
tional causalitypbetweerconsumptionexpenditureand economicgrowth; unidirectional
causalityffrom incomeinequalityto consumptionexpenditureandfrom unemploymento

160

120

80

120 _
-160 T T T T T T T T T T T T 1
1 3 5 7 9 11 13 15
— Multiplier for EG(+)
— Multiplier for EG(-)
= === Asymmetry Plot (with C.1.)
Fig 2. Multiplier graph for EG(Pos) and EG(Neg).
https://i.org/10.1371durnal.por.0270036.402
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Table 8. Causality test—t-statistic approach.

Dependent variable

D(CE)

D(EG)

D(IQ)
D(UE)

Note

Independent Variable Coefficient t-Statistic Causality

C(1)=CE(-] -1.1511** -4.66040 Long-run causality
C(2)= D(CE(-1)) 0.6777** 2.93571 Short-run causality
C(3)=D(EG(-D) -1.1569 -1.66296 Short-run causality
C(4)=D(IQ(-1)) 2.8003 1.79020 Short-run causality
C(5)= D(UE(-1)) -0.1678 -1.79318 Short-run causality
C(7)=CE((-1) -0.1410 -1.73976 Long-runcausality
C(8)=D(CE(-1)) 0.1350 1.78234 Short-run causality
C(9)=D(EG(-D) -0.4418 -1.9350% Short-run causality
C(16)=D(1Q(-1)) -0.3926* -2.07883 Short-run causality
C(19)=CE(-1) -1.1720 -1.792856 Long-runcausality

*,**, and*** indicatestatisti@ally significantat 10%,5%and 1%r espectiely.

https://da.org/10.1371durnal.pon®270036.t008

consumptionexpenditureln thelong-run, thereis unidirectionalcausalityfrom consumption
expenditureo economicgrowth,andfrom consumptionexpenditureto unemployment.
Theseesultsareconsistentvith the NARDL findings.

4.7 Diagnostic tests

To assestherobustnes®f our findings,threekeytestswerecarriedout: serialcorrelationLM
test,Heteroskedasticitygnd normality test. Theresultsaresummarizedand presentedn
Table9. Sincethe p-valuecorrespondingo the SerialcorrelationLM testis biggerthan 0.05,

wefail to rejectthe null hypothesisand concludethat our modelis not sufferingfrom residual
autocorrelationLikewise the F-testof heteroskedasticitiesthasasignificanceof 0.942which
is greaterthan 0.05.Thus,werejectthe null hypothesisandaffirm that the residualsarehomo-
scedastid-inally,the p-valuefor the normality testis greaterthan 0.05wefail to rejectthe
null hypothesisThereforethe residualsaremultivariatenormal.

4.8 Model stability test

To testfor modelstability, weemployedCUSUMand CUSUM SquareTestandtheresultsare
depictedby Fig 3: Model stability: CUSUM ¢ CUSUM Square Test. Theupperpart of thefigure
representshe CUSUM Iine chart,andthelowerpartrepresentshe CUSUM Squardine
chart. Thetwo chartsarebasedn accumulatedesidualsandaggregateesidualsquares,
respectivelyWhile the CUSUMdetectssystematienodificationsin regressiorcoefficientsthe
CUSUM Squargestdetectdrasticchangesn the permanencef theregressiortoefficients.
Thedottedredlinesin both chartsrepresenthe upperandlowerboundary(i.e.,control line)
of the CUSUMand CUSUM Squarechats.Thebluelinesin the upperchartandlowerchart
represenCUSUMand CUSUM SquareaespectivelyThereforethe figure suggestthat the

Table 9. Diagnostic tests.

SerialcorrelationLM test

Heteroskeasticity
Normality test

Null Hypothesis (Ho)
Thereis no problemwith serialcorrelation 2.3237
Theresidualsarehomosceastic 0.3426

F-statistic

Residua aremultivariate normal

https://da.org/10.1371durnal.pon®270036.t009

Jarque-Berdl .4486

p-value Remarks
0.4208 Failto rejectHo
0.9420 Failto rejectHo

p-value0.4846 Failto rejectHo
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Fig 3. Model stability: CUSUM & CUSUM square test.
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modelis stablebecaus®oththe CUSUMand CUSUM Squardine chartslie within the 5%
specifieccritical boundary.

5.0 Concluding remarks and policy implications

This paperanalyzedheimpactsof economicgrowth on per capitaconsumptionexpenditure
in TanzaniaTo capturethelong-run andshort-run asymmetriaelationshipbetweercon-
sumptionexpenditureand economiogrowth,we adoptedthe nonlinearautoregressivdistrib-
utedlag(NARDL) modelandWald test.Further,to explorethe causatelationshipamongthe
variables(i.e.,per capitaconsumptionexpenditure gconomicgrowth,incomeinequality,and
unemployment)weemployedhe GrangercausalitjtestapproachThe estimatedesultscon-
firmed the presencef long-run andshort-run asymmetridoehaviorof economiocgrowth.In
thelong-run, changesn incomeinequalityaresignificantandtheyaccountfor changen
consumptionexpenditureln the short-run,anincreasen economicgrowthis associatevith
increasingconsumptionexpenditureandviceversaBesideshe causalitytestconfirmsabidi-
rectionalcausalitypbetweerconsumptionexpenditureand economicgrowthin the short-run.
Likewisejn the short-run,thereis unidirectionalcausalityfrom incomeinequalityto con-
sumptionexpenditureandfrom unemploymento consumptionexpenditureln thelong-
run, the studygeneratecabvidenceof unidirectionalcausalityfrom consumptionexpenditure
to economicgrowth,andfrom consumptionexpenditureo unemploymentThe causality
resultsareconsistenwith the NARDL results.

From apolicy viewpoint,this researcldemonstratesomekeyconclusionspointing to the
applicationof thefindings:First, the evidenceshowsthat only incomeinequalityis significant
in thelong-run,andeconomicgrowthin the short-runindicateshe systemiceffectof inequal-
ity in theredistributionof income.It affirmsthatin the caseof Tanzaniajncreasedconomic
growthis necessarfor containingconsumptiondeprivationbut in thelong-run, therising
incomeinequalityinteractswith economicgrowth anddampenghe positivepoverty-alleviat-
ing impactof economicgrowth. Thus,policy attentionshouldbedirectedto containing
incomeinequalityif increasedenefitsof economicgrowth shouldcountsignificantlyin
reducingconsumptionpovertyandimproving populationswellbeing Robusteconomic
growth-relatedpoliciesto spearheagovertyalleviationmustbeaccompaniedy strategieso
alleviateéincomeinequality.For therealpoor to realizethe full benefitsof economicgrowth, it
is necessaro institute policy instrumentsto encourageconomicprogressandatthe same
time addresghe appallingstructureswhich giveriseto incomeinequality.Strengtheningol-
lectivebargainingrightsamongthe low- and middle-incomeearnerspromoting the adoption
of living-wagepolicies theintroduction of strongerminimum wagdaw, subsidizinghe provi-
sionof publicgoodse.g. healthcareand educationfacilitatinggreateracces$o higher-
incomejobs,and promoting workers'rightsto resource®wnershiparesomeof therecom-
mendedprogramsto containincomeinequality.

Secondthe short-runbidirectionalcausalitypetweerconsumptionexpenditureand eco-
nomic growthindicatesthat policiesto promoteeconomicgrowthwill leadto increaseaon-
sumptionexpenditureandviceversaTheshort-run unidirectionalcausalityfrom income
inequalityandunemploymento consumptionexpenditureunderscoreshe needfor policy
instrumentsto containboth incomeinequalityand unemploymentpromoteincreasedaon-
sumptionexpenditureandimprovethe population'swellbeing High- and persistent-income
inequalityandunemploymenterodeindividuals'ability to accessecessitiesf life dueto lack
of necessarincomeandsodeepensieprivationpoverty.Forinstance unemployments asso-
ciatedwith limited autonomousconsumptionwhichis ameresubsistencegndit doesnot
providemultiplying effectdor improvedwellbeing.
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Third, the evidencehatin thelong-runincomeinequalityinfluencethe levelof consump-
tion expenditureandin turn consumptionexpenditureGrangercauseshe levelof economic
growthandunemploymenimpliesthat policiesto containincomeinequalityin Tanzaniawill,
in thelong-run, carbunemploymentand promoteeconomicgrowth and consumptionexpen-
diture. In thelong-run,incomeinequalityhasasignificantsappingeffecton economicgrowth.
Thus,sinceincomeinequalityin Tanzanias mostlymanifestedn the agriculturesector(as
comparedo othersectors)andsincethe sectorhoststhe majority of the country'spoor, for
povertyreductioninitiativesto beeffectiveconcertedeffortsmustbefocusedon transforming
agriculturesectorto promoteincomeand employmentwithin the sectorimprovedfarmers'
acces$o creditfacilities,regularhands-ontraining on improvedfarmingandanimalhus-
bandry,processingf agriculturalproductsin situ for valueaddition, accesso simpletechnol-
ogiesto reducepost-harvestossesandimprovedaccesso marketandresource®wnership
aresomeof therecommendedstrategie$o transformthe agriculturesector Besidespolicy
instrumentspromotinginvestmentn the agriculturesectoraresignificantfor povertyreduc-
tion andimprovedwellbeing.n the caseof Tanzaniapromoting economicgrowth,without a
simultaneousmplementationof robustpoliciesto tackleincomeinequalitywhich perpetuates
povertyatthe grassrootswill not deliverthe desiredong-run results.

Themain limitation of our studyis the availabilityof data,i.e.,thereareno reliablesources
of data,for thevariablesn questionfor the periodbefore1991 Asaresult,theresearcthadto
usearelativelysmallsamplej.e.,datafor the period 1991+2020T 0 addresshis problemthe
authorssettledfor the NARDL methodologybecausé isamorereliablemethodin the pres-
enceof smallsamples.

Finally,for future researclexaminingthe growth-povertydilemmain developingcountriesywe
recommendesearchn the following areasFirst, explorationof otherfactorswhich aredeemedo
contributeto the growth-povertynexus.Thesancludedemographidactors(e.g. theinfluenceof
rapidly increasingoopulationandits quality on consumptionpoverty),methodologicathallenges
(e.g.thelimited budgetandlackof adequateskillsneededor datacollection,processingand man-
agemenby countriesbureauof statistics)andstagnatiorin the agriculturalsector Forinstanceijn
Tanzanieseventhoughthe sectorthostsover 74%of the population,it is facingmultiple challenges
suchaslimited public expenditurepoor accesso privateland ownershipJackof accesto credit
facilities,etc.Secondexclusivenvestigatiorof the growth-povertydilemmafrom an ethicalper-
spectivas under-researcheih developinghations.Suchaninvestigationwill providecorroborating
evidenceon therole of ethicsin the ongoingeffortsto accountfor the evolutionof poverty thereby
addressinghe prevailingscenaricof growthwithout prosperityin developinghations.Forinstance,
scholarsnayconsideresearchingreasuchasevaluatingcommitmentsof multinational corpora-
tions on povertyalleviation stakeholdergberceptionsaboutthe effectivenessf corporatesocial
responsibilityaspovertyalleviationandwellbeingmprovementstrategyand ethicalinnovationto
povertyreduction.Third, werecommendasectorahnalysigo depictthe effectsof economicgrowth
by sectorsaandthe sectoralmpacton povertyalleviation.
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