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The impact of infrastructure on the economic growth of a sample of developed
countries Standard study for the period 2001-2021
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Abstract:

This study aims to measure the impact of inffastructure on the economic growth of a sample of
developed countries for the period (2001-2021). Using panel data models, we found through static analysis
that a fixed-effects model is appropriate, and that an increase in Mobile cellular telephone subscriptions,
Fixed-telephone, and railway lead to a decrease in GDP per capita growth, and an increase in fixed-
broadband subscriptions, air transport, and container port traffic lead to an increase in per capita growth.
Not only that, but with regard to the dynamic analysis, the study concluded that the method of estimating the
Instrumented variables (IV) is the most appropriate in the study, as it turned out that the parameter of the
second difference for the dependent variable is less than one, which means that the model is accepted and
important, which is the basic condition for estimating such a kind of models. The increase in both the first
difference for fixed-line telephone subscriptions and the first difference for railways led to a decrease in the
first difference for per capita growth. The increase in the second difference in the growth of per capita GDP
and the first difference in mobile cellular subscriptions and the first difference in air transport, the first
difference in the movement of transport in container ports, leads to an increase in the first difference in per
capita growth.

Key words: Infrastructure, Economic Growth, Sample of Developed Countries, Panel Data.
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. . Obs. with
Variable | Observations . . .. . ..
missing data | Minimum |Maximum | Mean | Std. Deviation

LGdppc 252 0 8.916 11.39 10.48 0.4238
LFbs 252 0 -3.469 3.870 2.926 1.065
LFts 252 0 1.319 4.209 3.696 0.4584
LMcs 252 0 3.257 5.148 4.659 0.2579
LTtcp 252 0 12.47 17.83 15.73 1.195
LAt 252 0 10.77 16.13 13.07 1.223
LRI 252 0 7.285 12.20 9.503 1.193

(01) o3, 3=l & 25k GraphPad Prism 9 zsly ol e sbezeVU (iUl slas] e - ezl

Y LFbs (LAt (LRI (LTtep & gl olpadl ozt Jo alggedd lpadd 0F (02) o3y Jsdh! o W
Sl 0B &b e S ey A e (1.065) «(1.223) «(1.193) «(1.195) + Jail las S ST ot
¢(0.2579) + 3N glae SLE BL o WY gl oladl 58 Je Wil » (LFts (LGdppe <LMcs
Sl e (0.4584) ((0.4238)
Correlation matrix (Pearson) : s ddy b Jlogiwly Ol dgine 21

S SASTREL e S BN W ea gy Adk2 Olpanell Bl A Sy OY o B b Jleazal £
(@3LanBY) sadly Slsldhl clee (3 A 8y skl B bty (o) Jadly colWl oyl Bladly ¢ Jaully (ool
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Variables LGdppc | LFbs LFts LMecs | LTtcp LAt LRI
LGdppc 1 0.3677 | 0.2371 | 0.1399 | 0.3320 | 0.5006 | -0.1329
LFbs 0.3677 1 -0.1088 | 0.6883 | 0.3795 | 0.1576 | 0.0030
LFts 0.2371 -0.1088 1 -0.3325| 0.3832 | 0.4888 | 0.2078
LMcs 0.1399 0.6883 | -0.3325 1 0.0962 | -0.1624 | -0.1718
LTtcp 0.3320 0.3795 | 0.3832 | 0.0962 1 0.6375 | 0.5354
LAt 0.5006 0.1576 | 0.4888 |-0.1624| 0.6375 1 0.6606
LRI -0.1329 | 0.0030 | 0.2078 |-0.1718 | 0.5354 | 0.6606 1

(02) (3, 3=l & =25l GraphPad Prism 9 gl ol e slaxs VU cpt Ul slis] e  yhezed!

25215l oW Al 2l OF (LU (01 o3 [Kadly (04 o) Jsddh! o ez 13902001 Aoy a0t 31
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PC1 PC2 PC3 PC4 PC5 PC6 PC7
Eigenvalue 2719 | 1.958 | 1.097 | 0.5778 | 0.3233 | 0.2380 | 0.0866

Variability % | 38.8 27.9 15.6 08.2 04.6 03.4 01.2
Cumulative % | 38.8 66.8 82.5 90.7 95.3 98.7 100

(03) o3y 3l & =24l GraphPad Prism 9 gl w2 Jo slazeVl - Ul slae] o  ykeaad!
)l s (01) o3y K21

Eigenvalues

Eigenvalua {from dalta)
Eigenvalue (from Parallel Analysis)

o 2 4 &
Principal Component

GraphPad Prism 9 zeU; w2 e slezsVU Ul slas) a2yl
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Variables Lgdppc | LFbs | LFts | LMecs | LTtcp LAt |LRI
PC1 -0.528 | -0.327 | -0.590 | 0.050 | -0.846 | -0.919 | -0.652

PC2 0.370 0.860 | -0.392 | 0.892 0.142 | -0.133 | -0.305
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Comelahion 4 B ( 0 i d -
Pearson 1 LGdppc Fhs LFts LMcs LTicp LAt LR1
x
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PC summary PC1 pe2 PG Ped Pes PCE PCT
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Lagrange Mulipier Tests 1o Random Efects

Correlaled Random Efects - Hausman Test Full hypodheses: Ho aflects
& T P
Em m mw-ll wi-aided (Areut O PA3A0 | aNd one-S0ed

Test cross-secion random effeds — "
Cross-aechon  Tima

Tﬂm M m M d'r' m' Brausch-Pagan 1525 408 O BS 1050 1524 459

(000D (D 3583 0 0D0o)
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Cross-seclion Fixed Effects
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Pans! wet roc! l8at Surnmarn Pansl unil 1008 st Summarny
m-ﬁﬁm Time: 1217 g::l"'..é;"_::"; Time: 1212
Earmple PO01 202 Sample: 2007 2021
[ = Lal 1, T Tt T Ersogenous weiabbed v du sl efects
- S pecified Lsga: 1 Ul-llm--p'#ﬂid lage: 1
Pl y -V & E alic b and Batle® kainel FhEady - WE ST 3Wd Mats DaNT4ETm SSEI0n and Barmasn Hadnal
MSISACEd SBERVABENE n-r-muu Balanced SBESrEEOnS for & ach tas
Cross- Lo ST
= Method okt Popi ™ secliang Lrlrl. %
Cavan. Lim B G £ -:T;um:. b w-‘u:: 12 228 wwmm:ﬂ;f:;‘ ¥ a 1;;?. 1z 220
Bwastung 1-stat -3 23741 00000 12 e s e i
: Foall LA Fool (RS EWME S IRard @l unit resl process
@b wsnit ro0d DroOCES S
i Fesaran ang Shinwoaist 197809 G0000 12z MPaSineatinRr o oEesed  0S0s 12 Z2e
PP - Fianet Cri-squsrs TBEE 4T 00000 iz zdp PP - Flsher Chi-squsne ToAIAT  0.0000 12 i
- e = Probabilies forf FIahad Sl S0 cOMpuled UEINg 30 SEPmPLons Ci
H:mﬁl.";_ﬁ;hmn“:mﬂmﬂ umc:w:‘::mu -“lmgﬂ..m.m“ ‘Sguare disiribution All ofher fesis II'II.IFH". asyrripbodic nosmmalny
Parnel unit root test Summany Famngl undl rood et Sumimary
Seiies. LGODPPT Senes. LFTS
Date: 0WMBEZ Time: 1228 Date: 0922 Time: 1222
Sample 2001 2021 Samgle: 2001 2031
Erogenous vanates Indrddual feds  indndcual linear rands Exogencus vanables: indradual effects, imdeadual ineas trends
Userspacilied lags: 1 User-specified lags. 1
Hewey-¥Weasl automatic bandwidih selection and Bariell Kefnel Mawgy-West autematc bandwidth geleciion and Bardel keme|
Balanced obeaervabons for @ach iest Balanced observabons for each test
Cross- Crogs-
Hgthod Statistic  Prob **  secliong Ots  Mathed Stalisbc  Prob™  sedions Obs
Hull: Linid root {(ssumes Comemon un meot procsss) U Uil oot {ASSLSHE SOMMan unil Fool Drocess)
Ligwdn, Lin & Chu ™ 000928 05395 12 228 Lovin, Lin & Chu 1 1.98923 o9TET 12 frer
Breifung t-sta -2 35210 00093 12 216 Brefung l-stal 28837 09681 12 218
MKI'HMIHWM"M"“M“ Huill_Lnit roct {88 gumes indridual uni rool process)
im, Pesaran and Wastat =0, 39163 03477 12 Z28 Im, Pesaran and Shin W-stat A32288 [ - 1:1-11 12 228
ADF - Fisher Chi-Square 24 1216 04547 12 228 ADF - Fisner Chi-Sguane 11.8778 09812 12 228
PP - Figher Chi-sguarng a9 2308 2112 12 240 PP - Figher Chi-square 1T 3556 o&aa 12 240
= Prooabiliies for Fisher lests g computed UEing Sn asymplotic Chi = Prooabdises for Fianer I8l are comMpuied USINg Sn Saymptotic Cnd
-Square AEribubion. ANl pther tesls AsEUMe SEVMPIoHC Normality -SQuEre Esiribulion. AN oer fesls S5 EUMS AsyMPIolc monmality
Pangl !Jrll-tnl;lbﬂtlll Surmmady il Fost st S
. Series; LMCS
Drabe: 09HE22 Time: 1245 -
: Crabe: DWIRZT Time: 12:42
Sample: 2001 2021 Sample: 2001 2021
Exnganous vanables: Indhacual efects EXpgencus vanasies: Inchicual eects, incihvioual linear rends
User-specifed lags 1 User-specifind lags: 1
Hewey-West astomatic bandwidih Selection and Barllett kerme Neway-Wes! sulomatic bandwidth selechon and Bartel kermel
Balanced obsenations for each test Balanced observations for each lest
Cioss- Cross-
Method Stabshic  Prob.*  sections  Obs Method Statrsbic =
‘Null: Und rodk (25 6umes common unit ool process ) W&ﬁ# l'"?n“"} " S
Lesin, Lin & Chu * -184130 00001 12 228 : oooo
Brgibung 1-58 OTIT4E Q78IS 12 218
mﬁl:-mmwwﬂ syl rere N ol oy e e el
Im, Fesaran and W-stal -2.16024 oD154 12 228
W-ﬂﬂhfwi 552624  0.0003 12 240 pp. Fishor Chi-sguans 260388 03072 12 240
** Prababiliies fior Fisher tests are computed using an asymphotic Chi ** Probabilities for Fisher lests are compuled using an asymplobc Chi
-square dsroulion All ather 1515 355ume asymplole normiality. -Suane Ssinbubion. All oiher lests assume asymplotic nonmality.

Panal unit root teat SummMmanry

Series: LTTCP

Date: 091822 Time: 12:01

Sample: 2001 2021

Exogenous variables: Individusl effects, individual linear trends
Usear-apecified lags: 1

Meway-Waesl automatic bandwidih aslection and Banian kenmsl
Balanced obaarvalions for each teat

Cross-

Method Statislic ___Prob.**  seclions  Obs
Pl Linil rool (assumes common unil rool process)

Lawvin, Lim & Chu 1 ~3. 31821 0. OD0S 12 228
Braung -atal -0.25873 L e e e ] 12 218
Hull, Unit root (assumes individual unit root process)

Iy, Pesaran and Shin W-stal -1. 38355 D.0B32 12 228
ADF - Fisher Chi-sgquare 30 6303 Lo T 12 228
FPF - Fishar Chi-8guars 28 4117 02050 12 240

== Probabiliies for Fiaher lesls are compuled using an asymplotic Chi
-aguare distribution. All other lesls assume asymplotic normality.
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Panal unit rocd lest Summary

Senas: DLFTS)

Diate. 0DMAZE Teme 1317

Sarmples: 2007 2021

Erpgemous vafiabies indracual efecis imoeddusl ivear irands
Uagr-ppecilfied Lage 1

HEser-Wesl slomabic bandwidth selechon and Bartief kemal
Balanced obianvaBona for mach esl

Panel und root test Summany

Seriea. DILAT)

Dale: ORIEZ2 Time 1330

Sample: 3001 2021

Excgenous vanables: Indmidusl effecds

User-spscifisd lags: 1

Mawey-esl aufomaic bandwidih seleciion and Barllel kernel
Balanced obasrsaions Tod ach leal

Crasg-
Mathog Frontt  gections  Obs
Shal Ui tpat (aspumed Commen und 1o process)
L & Chin 1° -2 TiFrE [T -kE ] iF Fid
Brafung F-slad 1 N0ETn O asen 12 o
unfl fool process]
im, Fesaran and -wial - 34882 Lulal=l-T Y 12 Fall
AGF - Framed Chi-Sgiars A0 FBB4 GaaiF i 18
PR - Fliafiad Chi-Rgusis A0S B30 00000 w7 Fam

Crass-

Mahed ek
ME.H.WN 1sni foot process )
Lain, Lin & Chag ™ 109047 10000 12 218
w&%ﬂmﬂ sl hoot pro-ceas}

aran and = -100T4R 00013 2 218
ADF - Fisher Chi-squashe S3 9477 D000 12 218
P - Finhar Chi-sauare 204,502 00000 12 2

= Prgbabilis Pl Fiamed el e SCompuled Uit On S8 yrrploss
-pOouare EEbbution Al ofher issks asswme asympkabic normality

Pranal unit 190! AT Surmenanry
Series: DNLMCE)

Date: 0922 TiFma: 13037
Bample. 2001 2021

Erxag L] aflechs, Wirsp.as Brands
User-speclied lngs 1
Mewer- Wl automalic bandwidth g slecion ana Barmsl krmel
Badanced ODE ervalions for each 1951

= Probabifien for Flaher ibals are Aot Chi
~Aglasie dielnbulion Al oihel begts ulmturwqumllp
Panal und oot st Summary
Sanas DILCODPPCY
Cate: DOBED Time' 13:24
| Sample 2001 2021
lmmmrmt Indivicual eflecta, indhicousl lingar remnds
| User-specsed (303 1
| Hawey el aulomalic Bandeidth selection snd Barie® vernel

| Balanced oliservaliens Tos ¢ a0h beal

(=TS | Croas-
| Mamoa Saeaanc  Proptt  sechons  O0s
I il fEol process | ] T LIt rOOt process |
Lowim, Lin & Chu =0.28037 03889 298 | Lewvin, Lin & Cha -4 51835 D000 12 218
Bawibung E-atat -2 28290 o012 a2 204 | predung et i FpEgT B0a00 12 204
il it rood procens) ] F W PO BIOee
M.l\"ﬁun M&E H-Ilﬂ 051137 0046 12 18 | jm, Fosaran and Shan Ve-stat .JT:.J:!“ n.u-u';; 12 28
ADF - Fisheds Chi-s guare ZOATIE D.3445 %2 216 | ALF . Fishes Chi-square BOAT40 Q0013 12 296
PP - Fianir Ohi-B0uis S1.0053 00811 b 228 | pp - Figher Chi-nguans 131055 00000 12 228

= Probabiliies for Flaher 1#8tE &he computed uaing sn Stympbolic Chi
SEQUares einculon Al oived I0sis 855Urme aEyrPIDBc P aiity.

Panel unit rocl test Summary

Senes. DILRL)

Date: 09MB2Z2 Time: 1339

Sample: 2001 2021

Expgenous vanables: indivdual effects
User-spechedlags: 1

| = Protabiliies $or Feshge beats are e whing an aspmptotic Chi
| ~BOuarne Gsinbulicn Al oBher IFsls as5UmMme asymplolc nonmakty

Panél unit rool 1&St Sumimany

Seres. DILTTCF)

Date: 0RMBE2 Time: 1335

Sample. 2001 2021

Exogenous vaniables: Indnidual effects, indhidual Bnear irends
-4 |

Balanced observahons for each lest Balanced obsenvations for each test
Cross- Ciroas-
Meihod Prob> seclions  Obs Method Statgsc  Puob”  pections 09
m unig rood process) unil rool process)
Lewin, Lin & Chu -10.7138 00000 12 218 Lewn, Lin B Chut L1547 00000 12 214
Braiung 151l J41T4E 00000 12 204
Null Uit 100l (a5 5umes indhidual und rool process) Ry s
Im_Pesaran and Shin Westat  -0.08045  0.0000 12 215 Dbl Lindl cogl (85 sumes indrdual pCaas
ADF - Fisher Chi-squade 121225 00000 12 e i Mipeseensbusie ot Al - o R v Y. .
PP - Fisher Chi-square 260761 0O0DOD 12 Sap. A “Fhbiae Chi-0 ey g s : i
PP - Fishes Chi-square 130085  0.0000 12 228

** Probabikties for Fisher jests are compuled using an asymptobic Chi

-square distribution. AN other fests assume asymplolic nommality

** Probagilibes for Fisher bests are computed using an asymptobe Cha
~pguare dsknbution. All oifver lests assume asympbobc normialiy
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FPanal unit root test Summany
Seres. DHLMCOE 23
Drate: ODM18/22 Tinme: 1344

Sampls: 2001 2021

Excgenous variables: Individuasl effects, indvidual limsar rends

Linesr-apasaciead lags: 1

HMewoy-West automatic bandwidth soelection and Bartlott kermal

Balanced oDR@rcAlons for @ach esl

L=l T E T
Mathod caa
Pl LAmil rool (&S SUme s Comron umnit rool process )
Lewim, Lin & Chu 15 =S 18504 el lelele] = =0a
Braitung t-stat -5. 38205 faMalslele] e 3 192
Pl Uit root (assumes indvidual unit root process)
Irmi, & saran and Smn W-sial -5, 20553 el elsle el 12 204
AIDF - Fishar Thil-sguara S0.20320 fuulelele] 12 =204
PR - Fisber SRR g T 215219 [+ =lalela] 2 =218

== gDl s Por Fiaies aals ars corrpualad using an aayrmplais S
-squars distribution. All other tests assume asymptotic normality.
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Test H), :dy = qyet a'=a’; Vi

Hy, rejetée o Vraie
| 1
TestH; : a'=a', Vi Cas n*1: Homogénéité totale
Vo = A+ @ Xp# €

H; rejete H; vraie

1 |
Cas n"2: Hétérogeénéité tolale 1 .
.I"Ilr = dy + QX+ £ Tost Hn “lym iy Vi

H, rejetée H, vraie
I 1

Cas n°4: Modéle a effets individuels 88 171 < OmOgBnGS totee
Yy =g +a X+ 8,
Vy =y +0 X, 4+ £, .

Hsiao J jbnd! jlast 13 e

Specification Tests of Hsiao (1986)

H1 = Null Hypothesis : panel is homogeneous ve Alternative Hypothesis | H2
H2 = Null Hypothesis - H3 vs Alternative Hypothesis : panel is heferogeneous
H3 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis | panel is parially homogeneous

Hypotheses F-Stat P-Value
H1 52358090 | 1.68E-89
H2 4867281 4 2TE-16
H3 1521113 | 3.3E-100
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Blomquist, Westerlund & Pesaran, Yamagata 33 jliou¥) Oldeed juilbxd! jlast 14 gouks

- mthst lgdppc fbhs 1fts Imcs Ittcocp Llat 1-l
Teasting Tfor alope heterogensity

(PeEsaran, Yamagata. 2008. Journal of Economestric=s)
Ha: slopese coefficients are homogenous

Dl P-walus

5. 630 L= s s s ]

ﬂdj_ F.ASS B EEEY
variable=s partialled owut: constant

= xth=t lgdppc Ffb= 1ft= 1Imc= 1lttcp lat 1rl, hac
Testing for slopese heterogencsitcty

{Blomquist, Westerlund. 2813. Economic Lettersa)
H&: =s=lope coefficients are homogenous

Delts p-walue
5. 230 Le B e = E
adj . F.9i18 (=S s s ]

HAC Kernel: bartlett
with averagese bandwith 1L.91l668667
variables partialled ocut: constant

Statal6 GAUJ; ol 2 :)-’n&aj\
IV 9 Ol pid) yuide 15 gels

Model 1: TSLS, using 228 cbhservations

Dependent variakble: d_Lodppe

Inscrumented: d_LGEJdppc 1

Inscruments: const d_LFba d_LMcs d LTtcp d_LAct d _LR1 d_LFrs LGdppc_2

coafficientc sacd. &rror E—ratio p-valus
d_LGdppc 1 0.3505&8 0.138427 2.883 0.0048 ol
d_LFba -0.0139424 0.02061149 -0.6T7TES 0.49995
<d_LHca 0.218567 0.08695217 2.4992 0.0135 vy
d_LTIccp 0.138215 0.0Z2169%T1 £.370 1.08e=08 .
d_LAT 0.307464 0.0251554 1Z.22 l.39e=02Z6 =**=
d_LR1 -0.333806 0.0267257 =12.459 l.94e-027T =&a&
d LFts -0.103689 20.0356565 -2.5908 Q.0040 o
Mean dependent wvar —0.080658 5.D. dependent var 0.409154
Sum squared resid 1. 78885 5.E. of regression D. 258055
Uncentered R-sgquared 0.507375 Centered R-sguazed 0.660250
F(7, 221) d1.445321 F-value (F) 5.76e=-37

Hausman cestc =
Null hypothesais: OLS sstimaces are consiscent
Asymprotic cest acaciscic: Chi-square(l) = 20.537T1
with p-valuse = 5,8387Te-006

Sargan over—identification test -—
Hull hypothesis: all insctruments are wvalid
Test statistic: LM = 0.00593346
wWith p=value = F[(Chi=-sgquare(l) > 0.005%3346) = 0. 933001

Weak insctiument TeaT -
Firsc—scage F-startiseic (2, 220) = 19.8596
Cricical valuss for desirsd TS5LS maximal size, whan running
tests At a nominal 5% significance lewvel:

size 10% 15% 20% 25y
value 19.93 11.58% 8.75% T.28
Gretl CJL’JJ C)\;-JS'- I)M.q.“
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