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Abstract

This study examines the effect of disaggregated public infrastructure on poverty reduction in
Nigeria, focusing on road and construction, education, health, communication, and security
infrastructure. Annual timseries data sourced from the Central BarfkNigeria (CBN)
National Bureau of Statisticand the World Bank from 1990 to 2024 were analymsiag the
Autoregressive Distributed Lag (ARDL) model to examine the-stiodt longrun effects of
infrastructure on the poverty headcount ratio at the $586day poverty line. The findings
indicate that road and construction, education, health, ardraunication infrastructure have
significant negative effects on poverty, with education infrastructure exhibiting the strongest
povertyreducing effect. In contrast, security infrastructure has no statistically significant
effect on poverty in either thehort or long run. The study concludes that infrastructure
development can contribute significantly to poverty reduction in Nigeria, although the
magnitude and significance of the effects vary across infrastructure components. It
recommends prioritizing westment in education, road, health, and communication
infrastructure while improving the effectiveness of secuelgted expenditure

Keywords: Public infrastructure; Poverty reductionEducation infrastructure; Transport
infrastructure; Health infrastructureARDL.

1. Il ntroducti on

Public infrastructure is widely regarded as
poverty reduction because i1t facilitates pro
i mproves mar ket access, and anxgaindsome@ poemn &rH
Thi s relationship is particularly important
infrastructure <can | i mit the ability of h o
economic activity. I n dNefgiecitas Qeexsi st ewitt h n
Wor | d Bank esti mates show that 39%p €%y of N
international poverty I|ine in 2018/ 19, wi t h
northern parts of ,tRRd2@€duntAnry t (hWo rsladneB an kme ,
approxi mately 61.2% of the population in 2
Ni gerians remained without access to this es
|l nfrastructure can influence poverty through
household welfare and productive capacity, W
costs and connect rur al commwmi, t iaensl tod hmar lse
Air transport can strengt hen interregiona
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tel ecommunications can reduce information b
economic opportunities. Empirical studies pr
(2024), for example, find that at hedaxpan piown
and increased househbbdceopaumpti pataod. | 8&8bao
Nigeria indicates that infrastructure devel
reduction in the Il ong ruhi(Work@2Depvelbpment
t hat infrastructure can contribute to pover
chanmMelverthel ess, an 1 mportant gap remains
research examines infrastructure either as
sector s, potentially 0 b s eruerdiuncg ndi feffefreecntcse s c
infrastructure component s. Treating electric
single infrastructure category may therefore
of scarce public investment erwvafnduricne sNi glehriisa
infrastructure provision and accessibility v
gr olAgsa.i nst this background, this study exam
constructi cemducheéalonh commenxipeaddim unr ke dp ceemn
headcount ratperant t hhesh$ll.dO0i n Nigeri a. B
infrastructure component s, the study seeks
poverty differ significantl yi tehndgrteamt ied e mtoitfe
poverty reduction. The study therefore contr
specific evidence that can support mere ta
reduction policies in Nigeria.

2. Literature Review

Theoretical Revi ew

Endogenous Growth Theory

Endogenous Growth Theory is principally ass
Lucas (1988), who devetltopedcowondmic gxpwthnas
factors generated within the econonmi o hsaaynsgtee m

and knowledge accumul ation are endogenous t
emphasi zeaphtmhnaccumul ati on as a major sou

assumes that deliberate investapnt ain ENnowule
human capital, and technology can generate
knowlpgiglelmayeps oduce i-chicmiemiss mign@rr emtommr ns. W
of this study, public infrastructure can be
private investment and I mproves economic ef
ca@iat vy, roads and railways can reduce trans

ommuni cati on

economic connectivity, and t ec
o dhuecrt @ bvyi tcyr, e aetm
tr
8 6 ;

el
These effects can stimulate pr
a pathway through which infras
the $1.90 threshold (Romer, 19

ucture devel
: Lucas, 198

Capability Approach

The Capability Approach was developed princ
foundati ons emerging during the 1980s and i
presented in Development as Freedompmé&mrin, 1¢
should be evaluated not merely by i1 ncome or
capabilities, that is, their substantive fre
val ue. Poverty is consequeapali uindieest oadhars
deficiency of monetary income. Infrastructur
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electricity, transportation, and telecommun
participate in economic and social activitie
activities, transportation oiymfernast rmaatkere b c &
educati on, whil e telecommunications can pr (
opportunities. By expanding these capabilit:i
to generate income antdy moivee abbDlve Camal$ill 90y
provides a strong theoretical explanation of
public infrastructure to poverty reduction (

New Economic Geography
New Economic Geography i's principally
wor k i ntegrated trans i on cost s, econ
competition to explain the geographictalii tgn:
The theory assumes that the spatial allocat:i
by transportation and communication <cost s,

interacti on bet ween firms anmducdte awm U ncearns . r eldn

effective economic distance between | ocation
movement of goods, l abour, and information.
Ni geri a, wher e di ffemerrdeswi iy dcamr dantfrlwethwe
opportunities available to households and fi
rural producers with mar kddgtss,a nacier ntorba nsipoyr tan
activity, whiate omnsl eaommendiuce geographical b
participation. Consequentl vy, i mproved infra
economic opportunities, and contribute to | o
provameismportant theoretical basis for exami
reduction effects of the infrastructure comp
Empirical Revi ew

Ani nwatg ual . (2026) examined the determinants
to 2023 using-ttlse i ARDIla plpocwracsh. Real GDP per
variable, while trade, foreign digecér nmeett
education expenditure constituted the expl al
and education expenrdun uefef ehcatds ,n ewghaitli ev eFn3slh ohr a
but positive amud <wsifdreicftiapaGrtalsisé dg matdi ¢an had
signifi-cant eghect but -rann ienfsfiegenti.f i Thaent e roomrg
indicated approxi mately 6rRo¢m asmmquialli ardij wm.t men
Aninwad@myema, (20@4Amadcivesti gated the i mpact
on Nigeriabs economic gr ovstelr ifersomal @9 ®bttai 2
CBN Statistical Bull etin and Worl d Devel op
Augment edFuD({ #RE)Yy unit root test, bounds coin
and residual di agnostic tests. The findings
ARDL results showed that road and construct |
i ngsnii f i cant effect on economic growt h, whi |
Ssubscriptions had positive but i nsignifican
communication had a positive and sht.ati sti cal
Bennee et al . (2020) examined t he relatio
expenditure and economic -YWear|l ppmiead fi momMi e
The study employed secondary data obtuaalned f
Reports and Statements of Accounts and Stat.i
(NBS), the Budget Office of the Federation,
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statistical publications, and the I nternati
Statistics Yearbook. The-pspsudy aatdopt ecesaalt o
empl oyed EViews 10.0 for t he anal ysgist.i vleh e
relationship between infrastructure developn
(RGDP) at the 5% -teaeisvoifcstrgbhi 908a8c¢cp. (t

Nguéea0n20) examined the effects of communi ca

devel opment on foreign direct i nvest ment (F
Aut oregressive Distributed Lag (ARDL) appro
mo d e | ussienrgi etsi ndeat a covering the period from
communication infrastructure had a positive
short run. Energy infrastruEDUren howkvperihb
transport infrastructure had an insignifican
suggested that i mproving the business <c¢l i mat
i mportant role i moatntracting FDI to Came

Ogbaro and Omotoso (2017) examined the role
economic growth in Nigeria over the period f

Douglas production functi on aisn awhs tcarc ki nvf a rais:
estimated using the Ordinary Least Squares (
transport infrastructure, communication infr
had positive anm secgmohmicagtowtfhecwistlo estin
0.016, O0.141 and 0.132, respectively.
Ani nwagu, On
at

yé@dd24aneéxAamacied the effects of

tiseries d a collected from the Central Ban
Devel opment Indi-gaedaorpericodefrogm 29883 to 202
tdt fi scal deficits had a positive but stat
growth. External borrowing also had a positi
growth, whereas foreign exahasgecanésgr vegnhi
Domestic borrowing similarly had a positive
gr owt h.

Siyan and Adewale (2017) examined the rel ati
economic devel opment in Nigeria using data c

were subjected to stationarityrand roai nCtoeagre
Mo d el (VECM) was employed for t ke nameallyasii so.n ¢

bet ween infrastructure development and econo
had the expected negaacwoeptsahllne aman gfee,l | alwtiht
adjustment towards equilibrium was | ow. Spec
exhibited positive relationships with econo
openness, and eduevatrehashowsthi psgai th econo
peri od.

| heanacho (2017)and alnmmgerde |tahte osnlschritps bet wee
on infrastructure and economic devel opment i
study employed the Johawmrsreac tcioasm tva g phd éna oam e Cao
Dougl as producti on functi on framewor k. The
expenditur e, capital expenditur e, aggregate
rati o,-oahdpnbones as a contestli cvaprnadbu et, svéin
dependent variable. The findings revealed t|
negati ve ndrengnefataonbhshopgwith ec-omamic ¢

Capitdladexaparedgiatt uve,uamawdaweagmi

a
rel ationshi
growth in Nigeria.

economi c¢
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3. Met hodol ogy

This studypadtopftascta;mm kexsign. This is because
dependsexontpgrnegg macroeconomic and financi al
data for this study was sourgmrant rlomdit hhe@t oMo s

and the Central Bank of Nigeria Statistical
The modelling of this study was theoreticall
The study specifies the foll owing model

PVR=f (RCI, EDI, HTI, CCl, SCI) 3.1

PVR =bo+ 1lbn RC bl n+E Dbkl ntHTHAI A ClCdl 1 SIC{ + € 3. 2
Wher e:

POVRPoverty Rate

RCI = road & construction infrastructusxpenditure

EDI = education infrastructuexpenditure

HTI = health infrastructurexpenditure

CCI = communication infrastructuexpenditure

SCI =security infrastructurexpenditure

bhb=Regression intercept

biibs=Par ameter s

e= Time subscript

NOTH:he | ogarithmic transformation of expl ans
data, reduce heteroskedasticity, and interpr

4 . Data Analysis

Table 4.1: Summary of descriptive statistics
PVR RCI EDI HT I CCl SCI

Me an 48.57120.4371.¢€€227.8:37.11125.61

Median 48.5089.16214.1127.9:32.1:67.250

Maxi munmn54. 40402.31260.814.0:140.¢€¢679. 43

Mini mumd42. 700.6400.45C0.230(0.37C0.0000

Std. De3.228128.4391.(251.5t34.61i71154.10

Skewnes0.0470.7480.87¢0.921¢0.97¢€1.5873

Kurtosil. 9402.2142.49¢2.550:3.61t5.8201

Jar-Beereal. 6514.1734.88t5.2506.11€26. 296

Probabi0.4370.1240.08¢0.0720.04¢€¢0.0000

Sum 1700. 4216. 1301t7973.+¢1299.4396. 6

Sum Sq.354.3561085199¢21515(40871807430

Observa35b 35 35 35 35 35

Source: Researcher s computations using Evie

The summary statistics in Table 4.1 indicate

and road and construction infrastructure (R

during the study period, with RVRnarxannmguim gv aflru

of 54.4 and 120.47 during the study period,

to a maximum value of 54.4 while RCI ranged

value of 402.31.

Further more, the education infrastructure (

mean valwues of 371.87 and 227.81, with EDI r

from 0.23 to 814.02.

Additionall vy, the analysis shows that the ¢

infrastructure (SClI) recorded mean values of
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moved from a minimum value of 0.

37 t o a ma )

mi ni mum value of 0.00 to a maximum value of
The standard deviations indicate that the de
respective means except for RCI, Belr,a HTels,t ¢
demonstrate that all wvariabl eag fexhinlziet tmoremd
shown by-wvdBuesdepceeding 0.05 except for CCI
Unit Root Test
Table 42: Augmented DickeyFuller (ADF) Test Results
Augmented DickeyFuller (ADF)
Variables Level Critical 1st Critical I(d) Stationary
Value @ Difference Value @ @
5% 5%
LOG(PV 2. 4733-2.954(-7.0022-2.9541 (1) 1°5Di ffe
LOG(RCI) -1.307660 -2.960411  -5.951357 -2.960411 1(1) 15t Difference
LOG(EDI) -6.247955 -2.957110 - - 1(0) Level
LOG(HTI) -4.689011 -2.976263 - - 1(0) Level
LOG(CCI) -2.079476 -2.954021  -7.870732 -2.954021 (1) 15t Difference
LOG(SCI) -1.075432 -2.951125 -6.840760 -2.954021 (1) 15t Difference

Source: Researcher 6slZ o(mMpzaE)t.i on

using Eview

Not*e,: **, and *** denote significance at 10%
Tabl2¢pre4sents the summary results of t he ADF
variables in our model. The wunit root test 1
and health infrastructure (HTI ) rattteadtn edt asttiec
values are greater than the Mackinnon critic
further I ndi cates that education i nwerasstruc
stationary at order zero [i.attalil@oped] st@mit|
first differencing. This is because their t
critical val ue at 5% | evel of significance
vari ables were iinte.g,r alt(eld) Ja.t or der one [
Tabl e 4. 3: Bounds cointegration test resul ts
Signifi Critical Va Hypothesis FStatist
Level

1 (0) (1)

Bound Bound
10% 2. 08 3 HO: There i
5 % 2.39 3. 38 cointegrati 5. 420%% 232
2. 5% 2.7 3.73 relationshi
1 % 3.06 4. 15
Fprve RCI , EDI, HTI, CCIl, SCI)
Source: Researcher 6s computation using Eview
Not e: Nul | hypot hesi s: No | evel relationshinp

significance at 10%, 5% and 1% |
The results p
exceed the cr
indicates a s

itical values at bo
trong relationship

evel, respec

resented i mthahlsd i £.s53 fdadmad mSt rne

th the | ower
bet ween the
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Model Result and Discussion

Tablde Esti maRwend ShhdaRgtoef fi ci enPtVsR davfo dAeRDL
Dependent VamPRriVR)Il e = L OG(

LonrnRjun Resul t s

Vari able Coef fiStd. Et-St ati sPr ob.
LOG(RCI) -0.24120.0197-12.2060.000
LOG(EDI) -0.412.06866.00700.000
LOG(HTI) -0.102t0.01198.54650.003
LOG(CCl) -0.063=.0089-7.08030.000
LOG(SCI) 0.03120.01542.01840.078
C 3.01960.106128.4550.000
EC = LOG(PMR) 2412* LOG(RLC23*LOG
0.1025*LOGOKMBI4AYY LOG(CCI) + 0.D31
ShoRuUn Resul ts

Vari able Coef fiStd. Et-St ati sPr ob.
DLOG( RVMR)O. 35400.10123.49650.008
DLOG(RCI)0. 08170.0112-7.29390.000
DLOG(RQI)0.07630.01077.11160.000
DLOG( RQI)(0O. 03760. 09530.39440.696
DLOG( RQI)(0. 03160. 00555.68700.000
DLOG(EDI )0.2491.0307-8. 10750.000
DLOG( EIDI)(0. 061(0. 0166-3.65820. 006
DLOG(HTI )0.1220.02115. 76650. 000
DLOG( HTI)(0O. 08260. 01824.53040.001
DLOG( NDI)(-0. 001€¢€.00480.37840. 715
DLOG( KTI)(0. 00440. 00680.65120.543
DLOG(CCI)0. 019¢€.0046-4. 24770. 008
DLOG( €@QIl)(0. 02270.00464.93430.0014
DLOG(€QIl)(0. 01830.03470.52730.602
DLOG(&QI)(-0. 053(0.11900.44610.659
DLOG(SCI )0.00420. 0320-0.13380.894
CointdgEfgy( -0. 742¢<0.0911-8. 14860. 000
RO. 720747

Adj us?® e@3 ®R17 2

Durfdiahson Z.tRakt4147
Source: Researcher’s Computation (EVi ews
Road & ConstructexmemddifRiCd 9t mmnat Poeverty

The

construction i
evident
-V adlshgO0)fOWhi ch

i s
and

construction infrastructure by percent
rate in the | omgnrestiAMasge,s tohethlroARDAEIdMOode
& construction infrastructure has negati ve

in

Nigeri a.
infrastruevtadieOOdhi ¢

by

-tongesti mates
nfrastructur e
t he

Thi s

of t he

He@adjlicd
i s | ess

I s
ps

ARBLewedlkeéd atsh asth ox

has

evi dedntO 8)ly7ditfi2h ¢ oraaelg &t icw@ s
| ess
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the road & construction infrastructure by on

poverty rate in the short run.

Education B K

Further more,

infrastructu
y

I pastrfEtbhdt)eraend Poverty Rate (PVR)
e t hreu nr eessutlitnsa toefs tohfe tlhoen gARDL mod
ture has -raunsiegfnfiefcitc amn mpewwearttiwer d1
evident b the nefQattil) 8c6fd oeedd d atiieoin -waefl wmwees t(r
(0. 0poO0OBhich is | ess than 0.05. This implies
one percent will l ead to 41.2% significant
resul ts -rodn teret isthaotres of t he AIRDL imofdred s trrew et:
i fican#r umegdtiiexce lomngoverty rate in Nigeé
i ci-Ce.n24)vla8facu eediucati on vl @a6)F 0vhcitauhr ei sa nlc
0.05. This implies that an increase in
. 9% significant decrease in poverty rat

[
f

L D Q
NS ™S

—~ 0 W’
N

O S5O —

I t h | nferxapsetnrdiicijjwuree@d Poverty Rate (PVR)

eover, the resuletsgs i mht éeheofl ohhe ARDL moc
rastructure has negative and signriudn.cant
S is evident by tHelOR§aRfli vealcoblefifntti astr
0e0)3which is | ess than O0.05. This 1 mpli
rastructure wil/ |l ead to 10.3% decrease i
-sthor esti mates of the ARDL model omeveal
ni fi cantr unne graetliavtei osnhsohritp wi t h the poverty
negative 6odé2RD@dRehtalbbhuendrnddteo)Otdure
h is |less than 0.05. This implies that o
2.2% decrease in poverty rate in the sho

r—rér—rmr—r—'<_|—'§I
O35 9 53> 00

(@ J=n pien B

c
1
Communi cati on elxnpfernadCt@iuureendr overty Rate (PVE
Mor eover, t he r-esml test iomattelse olfontghe ARDL

communication infrastruct-uue é&htectigonfipoar

Ni geri a. This is evident -(.yO 6t3h3e6 ¥n ecgoartmuvnel c @
infrastruetad e o0wWhi ¢ls ips greater than 0. 05.

increase in communication infrastructure wi/l
run. Al so, the -memsulkssi mdt etsheofs htore ARDL

communi casioncianfe has a -sugneffeantonegheip
Ni geri a. This is evident -(M.yO 1t9h6ed Bn ecgoanimuvnel c @
i nfrastruevtad WeOB8dhi ¢tk ips | ess than 0.05. Th
the communication infrastructure by a wunit

short run.

Security | ekxpantdiSiQitlyeraend Poverty Rate (PVR)
Mor eover, the -resukstssi madtadheofl onlges &RDLiIi tmo d
infrashasecsnwgmei fi cantr umosrietliavtei olnermg p wi t h t
Nigeria. This is evidentO.bOy3)lt2id8c negtyi vef cae
and -vMalsu.g0){8®8hi ch is greater than O0.sOS.urTihtiys
i nfrashy uccneurpeer cent will |l ead to 3.1% insigil
run. Al so, therwuesebt s mated hef shloes ARDLIi tmo d
i nfrashas csnogmei f i cant-r unne grad li astei olnosnhg p  wi t h t
Nigeria. This is evidentO.bOyOMt29%d2 negtayi vef cae
and -vdadlsueg3)q4whi ch i s greater than 0.sO5.urTihtiys
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i nfrashyr uocnteurpeer cent will | ead to 0.4% insigr
run.

Il nterpretati(-hbh Be&sCbtnt Eq

The resul t-sumfdymamishhoacdaef fi ci ernurs raeslsadtcii can <
obtained from the error correction modael ar
dynamic interactions ar-eumlomnsshiiap.ieoTh ewietsht itnhaa
correctionOcdd@WioBmReEmMe of O0.0000) is highly
sign, and implies a high speed of adjust men
approximately 74.3% of disequilibria from th
ruguelibrium in the current year.

|l nterpretati ohqguwar eAd?) (uNdje.deRR
The Adj-upuaerdeROvEaBOedmMfIt he r esrudn se sotfi mahtee ss h

ARDL model in table 4.11 indicated that t he
changes in explanatory variables (road & con
health ctofeastcrounmuni cati on i nfrastructur e 8

approxi matel-gyg®a8r @)y cvearti dtRi on i n poverty r a
is explained by other variables of factors o

Il nterpretat-Wanmsomn Puati siti ¢ Val ue
Lastl y-WabDsobhi2s®adwhdZh is greater than 2 indi
autocorrelation.

Po&ktsti mae s toso voefr t Mo RRalt e
The results of the diagnostic tests are pres
Tablbe BBstti mati on Test Results of PVR Model

Test Nul |l HypcX?Val uX?Prob Remar Kk
Jar-Beea Nor mal 0.8050. 668E:Nor mal R
Distribut

Br eu@odfreSeri al C2.9990.097CSeri al

L M Does Not |l ndepend

Br eusaghan Homoscede0. 795 0. 6851Constant

Godfrey Exi sts

Ramsey RE Model is 0.1820.860EtCorrectl
SpeciMbde

Source: Researcher’s Computation (EViews 12)

Th&arque Ber a r &Noulmta |5isnhyTlash leehtadt. t h e0 . ponecBba b i |

is greater than 0.05 | evel of signNdrincaalnc e

di strcaonhobnbe rejected. Thus, this necessit

therefore concludes that the model is nor mal

The BrGCouwsfcrhey Serlal Correlation LM test rest

val 0e 99 F¢i0s greater than 0.05 | evel of signif

of no seri al correlation cannot be rejectec

hypothesis and therefore concludem. that the

Al so, t hRFea gBron@ld s ®ly het eroskedasticity test r

probabil0t&)8%ihsl ugerseat er than 0.05 | evel of s
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r = 35 T
nw — —0T

«—r«o@v-rm—o

ST 0o o<
@ O

o~wn —

ST <o ST < 0O TS

O CcC TO S D

(@]

thesis of homoscedasticity cannot be r e]
hypotheS|s and therefore concludes that
vant variables were not omitted.
Rya,mstehye RESETUlttesitn Table 4.12 sho&)60% hat
reater than O0.05 | evel of si gnorr eatnicye
chhadt be rejected. Thus, this necessit
efore concl uodrerse ctthlayt S$thhees inhordeedli eiss tchat t |
he model is correct.
nclusion and Recommendati ons
usi on
study examined the effects of disaggreg
ia using the poverty headcount ratio af
dings demonstrate that iorufsr aesft freuccttsu r
Road and construction, educati on, h
cant negative relationships with pov
srtedpaveargt yef f ect . nf nastorntuatawsrte Geeur
i cally significant effect on peverty.
on efforts should move beyond aggreg
e
I

® v o0
—o

r
f
r
i
n
i
c
S nt i n i nf r as hr udcetmiornes t-rr @ dnp @ in repot vse fr fivey
i arly education, .roads, health, and c¢
ommendations

fi

ed on the ndi ngs and conclusion drawn f

mad e :
Thegovernment should increase investment I
educational technology, .particularly in

.Government should prioritize the construc

t hat connect rur al communities to agricultu
empl oyment centres

iGovernment should therefore expand pri mar
facilities, and ensure adequate provision
especially in rural nd di sadvantaged commun
[ I nvest ment in affordable tel ecommunicati o
anded, particularly in wunderserved areas
ancial services,. education, and empl oymen
. Government should focus | ess on expenditu
countability, and ensuring t hat security
frastructure amd economic opportunitie
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