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The aim of this study is to find the relationship between foreign direct
investment flows and sustainable economic development in Algeria, Tunisia, and
Morocco during the period: 1990-2018, using regression analysis of segmental
time series data, based on the joint integration methodology and the error
correction model of Panel data.

The results of the study concluded are that the two variables are integrated
from the first degree, and that there is a long-term equilibrium relationship
between hem; and in order to estimate the error correction (VECM) model for the
long-term equilibrium relationship, we used the FMOLS method, The result of
this test showed that the impact of the flow of foreign direct investment on
economic growth in the countries of the study sample is some what limited.

Keywords: Foreign direct investment; Sustainable economic development; Arab
Maghreb Countries; Panel data.
Jel Classification Codes: E31, F10.
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G Bl s ol SIAY) s A sanal) Ay il (b ) LiSay dias y2) =270 Al ganall
dul ol dpe il A Zisadll Sy Adde s e @l V1 B yudall G il
s of 13 s Allall oda A diuie O ol Liniay (52015 o281 S5 £ gilan 8
CoBAY) 134 g Cll) 4B 8 aliat g B pdall Gl patall O lalee Lal e (345 disal)
Al 50 JSI3 jusiall ol il a bl e oaay
Bl SY) gisad i 4.2.5
S ¢(02)ad ) Jsaadl 8 Al A8 ) ol il e 2l el Y1 20500 8
) satl) e =3 sl

LGDP, =15.24983+ 0.456932LFDI , +e,

$uaiBY) anill 1.4.2.5

G Al 4 plaall 23 108 5 daa e el dalea 3 jae 3,5l () aaDl
51¢0.456932% — il Jea) 33b 5 ) 523 %01 i) 3% Jans 3345
aall il Maa) 3305 Al (g2 Basl g Bas 5o pilaall aia W) LY 5885304 ) ¢
Y 53 Oy sale 0456932 ke

g il 138 Al oy Jilad (& ) g il (g3 8l Y 23 gad AN Gl 4ile
A ¢
uasy) aniill 2.4.2.5

(zisalll allaa &l jodal ilaay) 4 sieall (Student)l Jlaa) = YA (g
4 simal (Fisher)lis) sudy I 065 4y sinall (55 die Lilias) Ld g Jaadl
aaall Jalas dad o WS 905 zasaill 13gd 4 il 3580 Jod ) AN 3 gl
e %081 Ol Al oda (ulad ey 68 lias dad (A yR? =081l 3 Cacliadl)
Dbl dplan) o LS (zdgaill Al G paiall e doady sl bl s
Leo sV daall e eladB aage (13 L) asas ) s (DW)Csils crn
By G'A}d\ o = 13 5 ¢(Non convergents)isuia ye allaall &l joae Jasg
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Zasaill (& i) Jasil dgay o e 1A RZ - DW O Laa s LS Luuld J s
(Sl 4 1 i) aned Wbl aal
A gAlodal ANASLAY VLA 51 Jgaall

Pays CROSSID| Effect

DZA 1 0.885687
TUN 2 -0.107672
MAR 3 -0.778015

Eviews 10 mabi_» &l j3a Sle lalddie) sl slae) (e 3 jlaal)

‘)m;_u\.hma_u;cdjddﬁm\aj\ it J\A\J\u.i\_u‘;\()l d}.JAJ\UAC..aa.u
-0.774s c_pall A 935 0,88 Aty il jall A gy Guila

Ot Ay Jyshall (saall e A8l iy o s i gas Wilas Al il (e
sl 4y sima 5 ol s
15 3LaiBY) gaill g pdlaall ial) LiuY) Cil8ha cp Jal) AL gh ABMal) pads 6
(LFDI 3 LGDP ) 4wl jall ) ytcial 48 ghal) JuuSlaad) 4 ) sl dusd 32 .1.6

Ll ) Jialy i Auall S oite G JaY) Ak Al i G s
A dglany) GURY) Jeried Gia gigall @l mid Adghll Judld)
«(Im, Pesaran et Shin)_lis) ¢(Breitung) ksl «(Levin, Lin et Chu)_ksal
09 508 507 506 a8 3 kall & A milull cuilS y(Maddala et Wu) sl
rofiiall Akl duddl gl Ll Jeasidl il Gl e cdag
6 siay s A0l @ Laa) el Jlanialy Wl sie 3 3 j8iwe ¢ «LFDI<LGDP
vie Aglaay) @l HUEaY) IS Jlenials I oY) Ldg b 8 8 jitae Ll 20005 4 sine
905 AV (5 gia
2l glal) il (gaal) A gha ABMal) Ausd 32,2.6

& lellenind 8 380y Lehgiue (& A shll clilnll &l patie cilS 1Y)
sdedd Al G e ol 81 ) dead Wl e @) ol ) ga ol
o2 o Maie J W) i) e Gl Ala iy la )l A o) alS Judlud)
(Christophe & Valérie, .das_ 3 e & jide JalSall AiSae dlls 3 Judld)
2006, p. 28)

JLLIA‘ ;\);\ (Q)L M\ d.u)wd\ oJ@Jd LLALSJJP}UAUSN.}@;}
(Pedroni) Jbial S Jlaall 138 3 <l WAV aal ey ccblall o yisad) JalSl)
dg;g\ub);s\uiQ\Mé,m&&aﬁ}pygmew@ﬁg; diay g
L_:\).uz_mﬂ d d‘.\& Q9 g )m
d_idal) Jalsill (Pedroni) J43a) .1.2.6

o dl i JalSs dllia o sl Pedroni ciliibas) a0 Galdl DA (e
Ay sl ABall pad Ly daiiill 08 ¢ g o 5 (05 Ay sina (5 sie e () il
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z35aill e o jidall JalSal ol Judladl G 3l A8dall die muais cJal)
ey ) sl Gl aall gaall e ddlSa )58 ABBe Jia Al )all o
paiins dagill oda (e Ul (VECM) Wadll mai dadl 23 gty jaall 23 gadl
ikl Jolsill (KO) ksl
& jidal) Jalill(K 0) i) .2.2.6

Gl il G & i JalSS dla o (KO) Jboia) cdl LS ] ] galdl P (g
3l 48Dl Yvie aais Jal) Al gl ANl aEli€ay 5 (045 4 sine (5 siue e
L o) 5 Al Jiad Al yal) Jae 23 salll e @ jiiiall JalSal ld Judladl (p
o) pranat 4ol 3 sy il 23 gl ansy 5 6l ) lanil Gl 5 2pal sl e
Ll JaY) dlgha 43l (VECM) Wadll sai 3 il (1 jar s «(VECM)
dgy Hlall w32 iy (Pedroni-2000) <k (o Hshall FMOLS 48k Jariud
Gl aae 5 elaaBl 1A dals DU 4 peedill ol jpaiall 40800 ae el e L
Bmia pe Gl ate 4gy yhall sl Laiady camall sadll Je OOlalaall Jaisall bl
Addie gd s ol Jil s L i
:FMOLS 48 sk Uadl) grasaa i gad 13285.2.2.6

oo 960.7900 o (R2=0793aa3 Jelae dad adi123aldVNA e
Jashll Jal) 8 23 saill 138 Caca da g e aall il lea) 8 <l il

die Lilas) Asie 48 LFDI S0l (oin ) Jiiny) dalee 3 i dpuilly Ll
Ul s e baugia 5l L G Loleasi) 4 5ie L3805 %65 AV (s sise
S 2501 = bl a1 L) 385 8 5al ) Cua (Jyghall Jal1 3 sl
Baasall Jalsall (e o liie) Sy 13gag 960,59 = baBY) el Jara & 3203
30 508 ae ) @l aa yg hawgie Sl oKW Gkl Ja) 8 el i) saly 3]
(Al oAl Jae Jsall) Jisall o2gd dpuilly Ala) il (4 S5 8 alual) ial) jlaiiny)
oY) da b Lkl Waj)se o alaBil) saill W jlae 8 aaied LY elly
Aalidl gl ) dilal e )y 3 claiiall g lall 5 hsills
sAilal) 7

Lolaidy) dpall e piball asa¥l Ly i Guld Al jall cadagiul
MR "Copaall cuisi el " el okl Jsd mms el daltical
JuBludl mgia pladiul &5 da g jlaall AMSEY) e 435 "2018-1990" 3l
DY) zisai A it 3 Guki UM (e PanelData Method 4 shll 4 3
FixedEffects " <wldll Y z3sa "PooledRegression Model" ozl
" RandomEffects Model" & sl Y 73 5035 " Model

el Je paliad) oal) Ly AV ddadadll Al all oda & W o gl
ob Lo ol il J g0 Giana s il dal) b dalsivaall 4lai@y)
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lail ey Aadlill 4yl Gl pS5alls Boull 8 o ) pS alde) ading 7 gk
gladll Caila ) ol 53] 48 Canly DLl ) 55100 3 ) a5 LY (558 Jgal) 4 el
dulaadl Calaal o @lly (Sl ail g coalia@®Y) ) jall dasl & SV sl palaldl
L 5ol 5 dpasill 5 Al

e &y (MEF) il 5V zagai sa Al all dial dlpall & il z3 gaill -
Of gl clamsa sl e Tely Sy (73 paill lan¥ly galaByl apill (s
D) 38 o Cam o dsalll il aal) i bl iaY) ) (s
AbaBY) aiill o Jiida il s Llag) iy e zasaill 13gd ey 8Ll iaY)
ol ) il 5ol ) sas %1 Sl 3805 50l 38 (Jyshall Jal) b
) ALYl Caina AualaBV) dnaiil) e s uial) ailed il of laa Sl 5 <% 0.04
SIs¥ An ol e saa 3 Bl sy ) el DW il s (2 Alas)
) Abutie e ALl alleadl < poie o ey Lae

DA Al oy Ll il jall 2 gl Ayl 35080 5 Al Al &S s Jal e
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586 5 ) FMOLS 4y ks (VECM) Uadldl s 723 a3 00 A & pelal -
5y A Au) jall A Js0 A doabaidy) doanill e piball oalY) ety s
) A ol 3 1 oS e 13 g 3 gama Le Le 53 Al )

o2 il G V) (slaBY) Y1 A Ldball iaY) L) Gax dseal a2 -
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Al Jl A LU 5 58kl Luial) L) &8l JdsS(2007) (Bl daea s 14
Lalaiay| e}.‘:d\ < ()MLA’S)SAA) )3\);“ Al M\)J s;\:dau)lo })}‘\}” 2\5\)&“
9 dniia 3l S ol deals rgbsali ¢l o sle 4 Ll

il in V) lediny pudliadl aia ) ladiny) cioase (2005) 2axa 8l el Guan 15
27-26 dsiia dpmalall Hlall 4y 2SI Ly el Lolia@/ Lul] 4 pilse

Jsall Lol dgatill Jygai 8 pdlaall ia¥) WY 50 (2008) Ausw 20 .16
;mfxul;;EM‘M\HX;,@JQGS\}@;LABY\”M\@S_()gu;us)s&)@td\

saill el sl bl ia ¥ L) S (2003) o s deaa a il e 17
61 dada ()Y (sieale 3 S30) (oY) L alaiy)

- - bt e - -
oAl _ad dnad) LA dands o1 Ealal)
FPairwise Dumitrescu Hurlin Panel Causality Tests

Date: 10/11/20 Time: 17:44
Sample: 1990 2018

Lags: 2

Mull Hypothesis: W-Stat. Zbar-Stat. Prob.
LFDI does not homogeneously cause LGDP 473 . 1.80433 0.0712
LGDP does not homogeneously cause LFDI 209 . -007198 09426

Eviews10 geb_ule Talaie) Gialil) slac) (sa: jiuaal)

asd G.:ll'i 4 Galall Jgads @.ﬁll': 38l Jadd @.ﬂlﬁ' 2 Galall
Al gdad) Y gl gad Culil) A zd gad A8 il 73 gad

o [ Dopendem Variabia: LGP ariable:
M a-saction random effects) . Dependent Variable: LGDP
ks Method: Panel Least Squares e
s Date: 04105720 Time: 18.01 Mehod: Panel Leest Squares
Sample: 1990 2018 Date: 04/0520 Time: 17:58
Periods included; 28 Sample: 1890 2018
Cross-sections included: 3 Periods included: 29
Variabio Goofficient 81, Eror _tStatistic__Prob. Total panel (balanced) coservations: 87 Cross-sactions incluged: 3

Total panel balanced) observations: 87

Lol 0461320 0030002 1251490 0.0000 Varlable Coefficient ~ Std. Emor  t-Statistic  Prob.
c 16.16888 771 1941628 0.0000 |
Effacts Sp LFDI 0456932 0036931 1237258 0.0000 Variable Coefficient  Std.Error  +Statistic  Prob.
80 Rne c 1624983 0764582 10.94531  0.0000
0286580 04842 F . . LFOI 0562003 0054101  10.38794  0.0000
0306612 05358 _ Effocts Spacifcation ) ¢ 1307658 1120164 11679 0.0000

Weighted Statistics

Cross-section fixed (dummy variables)
4.832488 F R-squared 0558379 Mean dependentvar  24.70034
pre osirase Resquared U817 Mean dependentvar 2470084 Adusted Rsauared 0354195 SO, dependentvar 0705226
R | [ i SR N | [ e
SE  crio . um squared resi arz crilerion 1
Sumsquared resid 7813088 Schwarz criterion 0633098 : h
Log Iksiood 1860795 Hannan-Quinn criter. 0565376 Log Rkaihood ~S6.0%60 - Hannan-Quin crer. 1.377077
24.70094 Fstatistic 1237904  Durbin-Watson stat 0316288 F-slatistic 107.9094  Durbin-Watson stat 0404378

0.832664 Prob(F-statistic) 0.000000 ProbiF-stalistc) 0000000

Eviews10 gebnle slaic) (ialll slae] G staal)

(Hausman) i) daii ;5 5alal)
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Correlated Random Effects - Hausman Test
Equation: Lintithed
Test cross-section random effects
Test Surmmany Chi-Sq. Statistic Chi-Sq. d_f. Prob.
Cross-section random 3. 811844 1 00509
Cross-section random effects test compansons:

WVariable Fixed Random War(Difr.) Prob.

LFD 0. 456932 0. 461329 0000005 00509

Eviews10 gl yule laldie! cpfialll slac ) (a; jiaal)

PER I R INEY 7 Galall
D(LGDP) 5 jsciall at glal) dlualead)

4 ) i LA itz 6 (salall
LGDP 5_giiall 4 glat) dlebidl

Dinad uidt feit fade: uiary
Series: D(L!

Date. 04/0.,/20 Time: 18:00
Sample: 1990 201

offects, linear trends
Automatic selection of maximum
Automatic lag lenath selection based on SIC: 0

and Bartiett kernel

Balanced observations for each test

Cross-

Meth Statistic _ Prob.** sections  Obs
Nl Unit root (assumes common unit root process)

Levin, Lin & Ch: -6.23129  0.0000 3 81
Breitung t-stat -3.93472  0.0000 3 78
Null: Unit root unit root )

Im, Pesaran and Shin W-stat  -4.87380  0.0000 3 81
ADF - Fisher Chi-square 30.2545  0.0000 3 81
PP - Fisher Chi-square 30.1968  0.0000 3 81

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: LGDP
Date: 04/05/20 Time: 18:08
Sample: 1990 2018

effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0
and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic  Prob.** sections  Obs
Null: Unit root (u::umos common unit root process)

Levin, Lin & Chu t* 1.32306 0.9071 3 B84
Breitung t-stat 1.65171 0.9396 3 81
Null: Unit root (assumes individual unit root process)

Im, Posaran and Shin W-stat  1.71205 = 0.9566 3 84
ADF - Fisher Chi-square 2.42989 0.8762 3 84
PP - Fisher Chi-square 2009220  0.8098 3 84

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Eviews10 gl yule Talaie| ialil slac) (ya: jaal)

4 ) i JLEA) il ;9 galal)
D(LFDI) 3 _siall 4 ghall dlulud)

4 ) i LA il 8 (salall
LFDI 5_sciall 4 ghal) dlealeal)

Panel unit root test: Summary

Series: D(LFDI)

Date: 04/05/20 Time: 18:21

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends

Automatic selection of maximum lags

Au\omahc laq length selection based on SIC: 0
W and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t -17.3483  0.0000 3 81
Breitung t-stat -11.5452  0.0000 3 78
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -19.8019  0.0000 3 81
ADF - Fisher Chi-square 492.375 0.0000 3 81
PP - Fisher Chi-square 552.114 0.0000 3 81

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: LFDI

Date: 04/05/20 Time: 18:15
Sample: 1990 201

effects, linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0
N West and Bartlett kernel

Yy
Balanced observations for each test

Cross-

Method Statistic _ Pr sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.44279 0.0718 3 84
Breitung t-stat 0.80528 0.7267 3 81
Null: Unit root unit root )

Im, Pesaran and Shin W-stat  0.55625 0.6923 3 84
ADF - Fisher Chi-square 17.6572 0.6010 3 84
PP - Fisher Chi-square 52.8802 0.0000 3 84

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Eviews10 gwbiyule lalaic) cpfialil dlac) fya: jlaal)

(KO) Juad il 111 Galall
& dal) Jalgall

(Pedroni) JLid) il :10 Galall
& sidiall Jalsalt
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Kao Residual Cointegration Test Pedroni Residual Cointegration Test

Series: LGDP LFDI

8 Date: 04/05/20 Time: 18:34
Sampie: 1990 2018 N
Included observations: 87 Sample: 1990 2018
Null Hypothesis: No cointegratios Included observations: 87
Trend assumption: No Geterministic trend Cross-sections included: 3

User-specified lag length: 1 Null Hypothesis: No cointegration

and Bartiett kernel

Trend assumption: Deterministic intercept and trand
— lag length: 1
ADF tSiatallc  Prob. N West automalic and Barllett kernel
Residual variance 0.011412 Alternative hypothesis: common AR coefs. (within-dimension)
HAC variance 0.016485 Waeighted
Statistic Prob Statistic  Prob.
Panel v-Stati 2014330  0.0164  1.861103 0.0317
Panel rho-Sta -7.551166 0.0000 -7.205897 0.0000
Augmented Dickey-Fuller Test Equation Panel PP-Statistic -5.666397 0.0000 -5.414041 0.0000
Dependent Variable: D(RESID) Panel ADF-Statistic -3.118749 0.0009 -3.078182 0.0010
Mathod: Least Squares
Date: 04/05/20 Time: 18:40 v
D i TS0s ove Alternative hypothesis: individual AR coefs. (between-dimension)
1 after
Statistic Prob,
Variable Coefficient Std. Error t-Statistic Prob. Group rho-Statistic -5.869124 0.0000
RESID(-1) -0.333218  0.113360 -2.9389476  0.0043 g easazh  booos
D(RESID(-1)) -0.466816  0.097472 -4.789252  0.0000 Group ADF-Statistic ~3.602578  0.0002

EViews10 gwbiule alaicl opfiald) slac) (e jduaall

T H 3 - . . - gow -
.
FMOLS 44 jhay Uadl) feual i gad pall @Lu 112 Galal)
Dependent Variable: LGDP
Method: Panel Fully Modified Least Sguares (FMOLS)
Date: O4/05/20 Time: 19:55
Sample (adjusted): 1991 2018
Feriods included: 28
Cross-sections included: 3
Total panel (balanced) observations: 84
FPanel method: Pooled estimation
Cointegrating equation deterministics: C
Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-VWest fixed

bandwidth)
wariable Std. Error t-Statistic Prob.
LFD 0.054975 10. 78580 0.0000
R-squared 0. 796063 Mean dependent var 24 . 72343
Adjusted R-squared oO. 788416 S.D. dependent var 0.696148
S E. of regression 0.320216 Sum squared resid 8. 203066
Long-run variance o.1ez2318

Eviews10 gl jule lalaic] dialdl slac) (g jaal)
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