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Abstract:
This paper aims to measure and analyze the effect of the financial inclusion on the economic growth in

Algeria, Morocco, Tunisia,Egypt during the period(2004-2019). The econometric model used in this study is

the panel auto-regressive distributed lags model ( PANEL ARDL). The study uses the Principal Components

Analysis to determine the financial inclusion based on the Number of commercial bank branches and
Number of automated teller machines ATMs, per 1,000 km2; and the Number of commercial bank branches
and Number of automated teller machines ATMs, per 100.000 Adults ; the GDP to express economic
growth. The study also uses the variables of investment, population and exchange rate as the control
variables. The main finding of this research is the existence of long-term positive relation between the
Financial inclusion and the economic growth in the countries studied, where the probability was significant
less than 5%, as the change in the financial inclusion index by one point leads to a change in the economic
growth by 2.7 points. while, the test of causality in the short and long run demonstrated that there is no
causal relationship between financial inclusion and economic growth.

Key words: financial inclusion, economic growth, Panel Ardl model, Principal Components Analysis;
The causality tests
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e N EFEHE W= d)F (W~ dy)? + (W — da)?

D
2. JwZ + w2 +w? JWE + w2 +wi
W S e (1) Wbl e 1y S8 5 Biglace Wi e ) 011 Of (YORULMAZ, 2016, p. 95)
1 df+d§+d§+1_\/(1— d)?2+ (1 - dy)2+ (1— dj3)?

FIl = > N NG 2)

UL Sy ol r %87.96 i (1 )aSH O e alial 2 03) Jadls il LS L Rl e U
W st a5 5 oy U1 g adall Sleddl B 5ge Wad (3 pdsiia gl Bl QUL a5 ALY
Sl Jgoddl g0l il SUSL1 Jlow il 12 o8y Jgtad)

Cumulative ~ Cumulative

Number Value Difference Proportion Value Proportion
1 3.518308 3.192554 0.8796 3.518308 0.8796
2 0.325754 0.169816 0.0814 3.844062 0.9610
3 0.155938 0.155938 0.0390 4.000000 1.0000
4 1.18514 --- 0.0000 4.000000 1.0000
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bl i |3 Bleaiel oz gl e Phillips and Perron (1988) Said and Dickey (1984)c Chu(2002)

By
Lyl S pdze dyf i) et 13 0By Joulad)
2\..»1).\.!\ Q\}:i.u 6M\ ‘5‘)‘}[1 3’,).\.’\ o éj}é.“ '.'}A
9 Cal RN ol b 09 PRt G NS ol d- 09
e\; ool el& ol g e\; ol e\.c ol 9
Pl prob prob prob prob prob prob
LGDP LLC / / /
0.0000 0.0000 0.6769
ADF / / /
0.0012 0.0000 0.9895
PP / / /
0.0000 0.0000 0.9948
LLC / / / /
FII 0.0000 0.0000
ADF / / / /
0.0361 0.0006
PP / / / /
0.6113 0.0000
LLC / / / /
LINVEST 0.0048 0.0002
ADF / / / /
0.6462 0.0453
PP / / / /
0.6548 0.0000
LLC / / / /
LPOPULATION 0.3606 0.0000
ADF / / / /
0.7995 0.0000
PP / / / /
0.0037 0.0050
LLC /
LEXCHRATE 0.7967 0.6241 0.0563 0.0014 0.0001
ADF /
0.6190 0.9390 0.2274 0.1203 0.0123
PP /
0.8120 0.7357 0.0124 0.0005 0.0000
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b sl el ol Eom el V1 2356 g Ao ged) Loy #3560y Alslio) Hausman el e slexel ¢
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OF Bzl SIS PMG 22 gast) Loy =358 5 MG aesast) Loy =358 0 dholicl) Hausman L) & oyl
98 Aegetl Ly 0L Al dbad) 20 285 adey (%5 BNl e ST 2 5 ¢ Prob>chi2=1.00: <, Ll
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Variable Coefficient Std. Error t-Statistic Prob.*
Long Run Equation
FII 2.706717 0.335876 8.058675 0.0000
LINVEST 1.295209 0.211531 6.123009 0.0000
LPOPULATION 1.233258 0.227192 5.428256 0.0000
LEXCHRATE 0.427481 0.735967 0.580842 0.5678

Short Run Equation

COINTEQO! -1.352873 0.479076 -2.823920 0.0105
D(LGDPO1(-1)) 0.200786 0.281091 0.714307 0.4833
D(FII) -15.48188 8.113603 -1.908139 0.0708
D(FII(-1)) 1.194326 5.048080 0.236590 0.8154
D(LINVEST) 2.949577 3.617339 0.815400 0.4244
D(LINVEST(-1)) 2573025 3.085953 -0.833786 0.4142
D(LPOPULATION) -1049.451 1302.871 -0.805491 0.4300
D(LPOPULATION(-1)) 346.0794 947.3785 0.365302 0.7187
D(LEXCHRATE) 43.50158 41.42744 1.050067 0.3062
D(LEXCHRATE(-1)) 17.64510 7.049614 2.502988 0.0211

eVIEWS12 gy Slrpes Jo 13lessl Corll 31us) 0 : pbaall
OF G ¢ 3LV gaddl Juas o U Jsetd) (550 V) alisl 2020 Be Sla OF s kel Joudl IS e
o Bl b gy ales 2,706 oalasVl sodl dias 2a5 ) 6o (Bl Sl alaiy QU sl 50 23 (3 3303
Olpaid e 2 s sl sl (3 (3lasV) sad) e QW Jged) ST gy e asE I abL Sl CLET il
DU e O sdey Ll e ISy (s3laBV sed) Jdee C oY) Bl Ase Bsee BV Mla e (S
WL s e e 1,235 351,29 4 saddl Jues 5345 ) (o5 O sie 3 3y oy jlatma) (3 51y 2y
Joll @ o) Janag Bl jm oy Y1 sl 83 s o (308 ciginn 28 (S g B NU () 2l
EWRUPS
Jiasy et Sia OF e do e (Y05 oo Bhispimny oo ol s folan OF Ul el el (ubodd 2l U
Pl 3 g S ) Y sl l 0 135.28% 4 5,05l Ojlsl) ISt pmmnat i OF e 23 iy ¢ U]
L dygme b SO Al el QW Jset)l a5e glay (a5 e Slms . sl 1Y) 3 Ojledl Al ) s3sad) e e oY)
i) Gl @ QW Jgeidd ST @0 dag ¥ &T Jo oy com < Y05 Alen
s %0231.01 s 2egadt) psis Call O 1gls5 (5 03y Joadl v Bt o W U o) s s U
@ @slasYl sl Lo W Jgodd) 3T e W %2.70 5 s bsly « %145.93 0 541 ¢ %161.49 ;-
Lol Al s e L ol Y05 oV (Sstn e Bygine pdy Bk 80 s OF el glos oadl) (ol
e sl i skl (sl Lo gl el (3 05 (o3laV) gedl e QW Jsesdl T 0T oo ctsliagiVl 3ol e lin
By llas] 3 2pall a Jdas 14e Lo Bgine 1 Joll o (3 Lendlass] OF LoD o i) Sl 3L 2l
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A o pel 5 s
Coef Prob. Coef Prob. Coef Prob. Coef Prob.

COINTEQO1 -1.459324 0.0022 -2.310186 0.0013 -0.027079 0.0000 -1.614903 0.0000
D(LGDPO1(-1)) 0.303113 0.0000 0.670865 0.0010 -0.611193 0.0035 0.440357 0.0000
D(FII) -3.444126 0.1211 -24.88875 0.8078 -0.167393 0.0020 -33.42725 0.3990
D(FII(-1)) 4.034444 0.4772 -11.81071 0.4861 0.074471 0.0194 12.47910 0.4730
D(LINVEST) -2.637371 0.6559 0.348088 0.9936 0.504883 0.0000 13.58271 0.3185
D(LINVEST(-1)) -5.180487 0.0605 -9.786725 0.8823 0.438435 0.0001 4.236678 0.6856
D(LPOPULATION) 312.9827 0.9979 -4952.537 0.9993 59.73629 0.9767 382.0120 0.9731
D(LPOPULATION(-1)) -1297.208 0.9952 3076.689 0.9994 -91.38231 0.9759 -303.7814 0.9651
D(LEXCHRATE) 15.61792 0.7238 166.8684 0.9207 0.198527 0.1247 -8.678537 0.2251
D(LEXCHRATE(-1)) 29.65836 0.5631 29.06148 0.9779 1.070309 0.0204 10.79026 0.0277

eVIEWS12 gl Sl s Jo 13kezst Ul 314s) 0yl
( Granger Causality Tests 7 & huews) o)l [ B Gl jla1—8—-2
et Y AW Jsasdl 0L A pua a:.;; et OF LM i Joud! 3 i) 42 e jlas) Ol D= o
oo Lol sadl oy QW Jsoid) 0L 2l albad) 2l 2y B dll odis uSE W (%5 (r 1S (soLasV) sudl
g andal Bz ) oda a3 2 %5 e T Ledlan U QW Jgatd) s ¥ (o3LaB) o) OF o5 gl Bedall 22,401
W el oy (o3las) sodl Ol Al 2kl 2,0,

Granger Causality Tests 718 4o bzl 16 o3y Jguod!

Null Hypothesis: Obs F-Statistic Prob.
FII does not Granger Cause LGDPO1 56 2.26278 0.1144
LGDPO1 does not Granger Cause FII 4.21633 0.0202

eviews12 qoly Slr g e Ilazsl ExUl alus) e @ jaaal)

(Toda- Yamamoto =51 ): fashl) Jz-‘zl\ 69 L) Jlal =02
¥ e slazeVU Lawls (3 LasS) ctoda yamamoto g5 5 Uad) moaar 2358 dla bolal) W1 (3 2l LY
NS 3 Al el T By Jpadl any Ldie o goalatVl padly QU el Sige o el Bals 3 Y
ot Y 3LVl sl Oy ((3LaBV) godll oy ¥ W Jseid) 0L A dadall 25,800 0SE L8 %5 e xST OLaLEY

skl g 3 L}\.U Jsaid)
toda yamamoto dws yLa! 7 @By Jgdend)
Dependent variable: LGDP
Excluded Chi-sq df Prob.
FII 2.051378 2 0.3585
All 2.051378 2 0.3585
Dependent variable: FII
Excluded Chi-sq df Prob.
LGDP 0.273747 2 0.8721
All 0.273747 2 0.8721
eviews12 mely Sl g e 15kast Ul 3] oo : pbaall
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Gross capital formation (formerly gross . sisx¥ ¢ .gross capital formation .zt S . Ll Sl ol sas

domestic investment) consists of outlays on additions to the fixed assets of the economy plus net changes in
the level of inventories. Fixed assets include land improvements (fences, ditches, drains, and so on); pla

: @)
PRV RCHJP NI WY [BU-WEPEIES QU I W]
Level data
GDP NATM NATMAD NBB NBBAD INVEST POPULATION EXCHRATE

Mean 9.43E+15 7.388190 14.54971 5.765790 11.63851 3.65E+10 9339891. 86.73587
Median 6.34E+15 7.008739 13.27447 4.513247 8.273232 3.55E+10 52.44350 97.48955
Maximum 3.32E+16 17.34037 30.71878 14.70536 24.88665 9.76E+10 43053054 116.7452
Minimum 3.12E+10 0.121760 1.268209 0.454290 3.796072 6.95E+09 10.01800 30.24655
Std. Dev. 1.06E+16 5.619197 8.643367 4.796517 7.663817 2.47E+10 16386622 23.30686
Skewness 0.685740 0.238458 0.315980 0.477234 0.508845 0.765989 1.189377 -1.156246
Kurtosis 2.231168 1.716193 1.848134 1.779914 1.648924 2.722191 2.468182 2.858032
Jarque-Bera 6.592164 5.001623 4603112 6.398990 7.629595 6.464353 15.84346 14.31406
Probability 0.037028 0.082018 0.100103 0.040783 0.022042 0.039471 0.000363 0.000779
Sum 6.03E+17 472.8442 931.1817 369.0106 744.8649 2.34E+12 5.98E+08 5551.095
Sum Sq. Dev. 7.01E+33 1989.249 4706.591 1449.414 3700.247 3.85E+22 1.69E+16 34222.22
Observations 64 64 64 64 64 64 64 64

274- 257 o« 2022 sind] 28 suall [ 18 U ISSN 1112-6132 L3 L olslas) ale

272


https://www.worldbank.org/en/topic/financialinclusion/overview

‘4-;-4' jjnziﬂ J-J

2019-2004 3780 3Ll 2sld 1l)5 L3l W& Jps 3 (3L gaill e JW Jpoidl T

Log transformed data

LGDP LNATM LNATMAD LNBB LNBBAD  LINVEST LPOPULATION LEXCHRATE
Mean 31.81388 1.440430  2.446049 1.219456  2.225074  24.05801 6.927758 4413586
Median 36.13512  1.947156  2.585339 1.506859  2.093246  24.29405 3.905213 4.579745
Maximum 38.04266 2.853037 3.424874  2.688212 3.214332  25.30367 17.57794 4.759994
Minimum 24.16314 -2.105706 0237606  -0.789020  1.333967  22.66253 2.304383 3.409382
Std. Dev. 6.182545 1.328903  0.762363 1.192207  0.690018 0.781946 6.155868 0.344128
Skewness -0.269759 -0.944934 -0.834747  -0.445766  0.191948  -0.353331 1.106796 -1.447019
Kurtosis 1.127360 2.813858  3.256424 1.764790  1.311124 1.987565 2.297779 3.742129
Jarque-Bera 10.12763 9.616666  7.607897  6.188197  7.999145  4.065059 14.38161 23.80323
Probability 0.006321 0.008161  0.022283 0.045316  0.018323 0.131004 0.000753 0.000007
Sum 2036.088 92.18754  156.5471 78.04519  142.4048 1539.713 443.3765 282.4695
Sum Sq. Dev. 2408.103 111.2570 36.61543 89.54551  29.99584  38.52070 2387.367 7.460700
Observations 64 64 64 64 64 64 64 64
EVIEWS12 gy Ol g PEE P RO SR ARV R SN WEN]
Lol gl O s L5 Y) Bgds 1D 03y Gorkal!
LGDP LNATM LNBBAD LNATMAD LNBB LINVEST LPOPULATION LEXCHRATE

LGDPOI1 1.000000

LNATM -0.342046  1.000000

LNATMAD -0.268346  0.919098 1.000000

LNBB -0.529015  0.931997 0.837859  1.000000

LNBBAD -0.551763  0.699860  1.000000  0.782403  0.858567

LINVEST 0.826025 -0.472332 -0.526621 -0.314613  -0.630102  1.000000
LPOPULATION 0.513400 -0.881855 -0.569338 -0.643124 -0.901236  0.689410  1.000000
LEXCHRATE -0.408488  -0.194765  0.494327  0.013836  0.060160 -0.179294  0.229947  1.000000
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Akaike Information Criteria
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Model4:ARDL(2,2,2,2,2)
Model2:ARDL(1,2,2,2,2)
Model1:ARDL(1,1,1,1,1)
Model3:ARDL(2.1.1.1.1)
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Series: Residuals
Sample 2004 2019
16 Observations 56
12 Mean 0.008416
Median -0.000450
Maximum 3.124426
8 Minimum -2.499991
Std. Dev. 0.884273
Skewness 0.593230
4 Kurtosis 8.031739
0 . [ | -II [ | Il B Jarque-Bera  62.36087
-2 -1 0 1 2 3 Probability 0.000000
eviews12 Obr s Je Islasl EoxUl slus) (0 0 ydaall
S Sl Saidl S pedroni jles:5 o3y gl
Test No deterministic trend Deterministic No deterministic intercept
intercept and trend or trend
prob prob prob prob prob prob
Statistic Weighted Statistic | Weighted Statistic Weighted
Statistic Statistic Statistic
Panel v-
Statistic 0.2234 0.3625 0.4566 0.6399 0.1215 0.2754
Panel rho-
Statistic 0.2613 0.4633 0.6751 0.8371 0.1216 0.1720
Panel PP-
Statistic 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Panel ADF-
Statistic 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000
Group tho- / / /
Statistic 0.6593 0.9332 0.3130
Group PP- / / /
Statistic 0.0000 0.0000 0.0000
Group ADF- / / /
Statistic 0.0000 0.0000 0.0000
eviews12 gl Olrpre o 13lazs) Sl alis] o 0 pdeaad!
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