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The impact of information and communication technology on
output growth in a sample of Maghreb countries during the
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Abstract: This study aims to measure the impact of ITC on output growth in a
sample of countries in the Maghreb in the period between (2000-2019), Panel
models were used based on the independent variables among which: cell phone
subscriptions, Fixed phone, and internet users. The dependent variable It
represents the growth of the output. it was found through static analysis of Panel
models that the fixed individual effects model is appropriate one, and it is a proof
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of the existence of constant individual differences between the countries of the
Maghreb, while the dynamic analysis between both the fixed-phone and mobile-
cell phone subscriptions indicators has a positive and significant effect in the long
term, which is evidence of the positive relationship between them and the growth
of output. while the index of Internet users is not significant.

Keywords: Information and Communication Technology, Output Growth,
Sample of Maghreb Countries, Panel Data
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Cependent Variable: LGDP

Method: Panel Least Squares
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Feriods included: 20

Cross-sections included: 4
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Method: Panel Least Squares
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DUl e 625 S agmy am WD Diisins (spmty 1aa abld) &zl OF T Fy o 1S TFgainy
)yl de
‘LM Lagrange =+ -

Bl 3 oL ST T sy pae (T Jlsdall U0 358 % pall B3 8 0S5 U
179,86+ ws-£Breusch-pangan LYz 44 (05) o3 Jsadt IS e g Gyl
35 s OF Tl 2o, 1 T (T %05 e dysine oo
LM Lagrange ,.z1 (05) 3, Jsbl

Lagrange Multiplier Tests for Random Effects

Mull hypotheses: Mo effects

Alternative hypotheses: Two-sided (Breusch-FPagan) and one-sided
(all others) alternatives

Test Hypothesis

Cross-section Time Both
Breusch-Fagan 179 8622 0591833 180.5540
(0.0000) (0.4055) (0.0000%

EVieWs12 mab, oz e cly oLl sl e D all
Teadly gl S 2300 o Alolil jlesi- 3.1.4
Jlesp & @i Y1 sgem 0Ly 0L L2 (LM Lagrange) o S et sl dn
e szl SY Sl et Y1 2358 e LV ) e HausmanTest ) Lol Jloasal

U o4l sy
Hooooioveieen O sa adlsiall ST 2348
Hiooo I I il ol Zisé ol

HausmanTest L) cnw Jsb Jsakls
HausmanTest Ll o (06) o3, Jsak!

Corrglated Randorm Effects - Hausman Test
Eqguation: Untitled
Test cross-section random effects

Test Summany Chi-Sqg. Statistic Chi-=Sqg. d.f. FProb.

Cross-section random 111 . 285274 32 O.0000

Cross-saection random effects test comparisons:

Wariable Fixmed Randaoarm Warlifr FProb.
LMMCsS D 105962 o.094550 DO.00007FGE o 1921
LFT=S O 181956 O 45087 o.00Z2959 (el e ey |

L) D.09539566 D.055494 0000038 0. o000

EVIeWS12 by w2 o sl o) slite] oo 1 jiall
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LIS Z3sadl S (03) o35 st @ el mbldl ol il e sl
LGDP;; = 6.8758 + 0.1819LFTS;; + 0.1059LMCS;; + 0.0989L1U;¢ + i

(soladYl enddl -

(JlaiVly Sleshell Lomgl oSl 2l STl ) alay lg) $U ) Bgmd)) Wil et
Mo ey domgdsSl £y By il ST o Sy (I ) Y1 e 0l o e
Bty Akl gl Caleb) SASTREly eyl sl ST sty i V) plisiaal e 7 8ol OF 44 Wil
sl ¢ 0.0989 © & sl QY e 2l o o 3 83l UL g O Bl e %01
Slushall LrglgS5 T osa U Gty ) e wli ¢ 01059 a3 0.1819,
gyl S2ally Boall Al o Dy B SAlly Bl B gy (golas) sadl s YLVl
B 3 s n ol 3 N1 s s lyaslasYl Bl e e3eed) b Sk Lisesy
e Jlai¥ly Sloglall LSS 5T (3 2all J9s G OO YI iz Oy alglall a sl s 2l
el e opets (Sa s ol Ul JSU 0T Jlasly  lsall edy ol i) ga W) o
o S e 136 2By Wons(07) (o3, Jaadl IS 0 st s tgs IS Bpmsmty e
Ay ks xS 2l 208 DBgs gy A
Joll 2l LUV il (07) NESIPNES

CROSSID Effect
Algeria 0.328591
Mouritania -0.279030
Morocco -0.158615
Tunisia 0.109054
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678



686—665 il 42021 dndt (1 sualt cg RVESA cw‘ CJ}’I..J‘ j\ﬁb

Uss LS (mdsadl dlee ol aslaxy) agai(Student) oo <l IS e
gosed) OF Jsdll S cdgel) 2AS) dppmall 2y UF (%05) alam Y dpsiall (Sms s Wil
4 (R?20.9429)c 55 sl wamd)l Lulas 2lis” Prob(F-statistic) =0.0Y ¢ IS5 ssine
sl Al wlpadl b 5(%94,29) © ke 2l Jgs 3 ) 5 O T Al B 38
ol & sl o f sl e e 125(%5,71)
fe bl ) -

sy A w25 611,56 O Jutt 3 o5 (DW)rels oo sl ¥ aglasYlaagdl of Ls”
ol Jgehe b 30l OF g Magieze b bl Ohitie fag L clloxS (o 315 b))
Lolal el a3 ity ) oy (s e g potondl) Julan o JB1 Gy 02 o SIS
o B pased s adslall Ll jhaad jlasl e Y @S o) ey LSl g izl pua
el Slpine o J V) alsk B0 ey
U ey JLaily Sleghaodl Lrd 5 o Y1 Agb BN puii- 2.4
" et gyl jnt At y3-1.2.4

(Levin, et &)l ol e JS vz U,SUMMArY jlest s slae) & 1
(Fisher Type test usig ,.==; (Im, Pesaran and Shin) .\, Lin and chu)
L gl 3 mose mladly 321 2ul,0 ADF and PP Test)
Jeddl et s (08) o3, Jsud

Panel unit roottest: Summary

Series: LGDP

Date: 04/11/21 Time: 17:40

Sample: 2000 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

MNewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

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

Levin, Lin & Chu t* 036760 06434 4 76
Breitung t-stat 254744 09946 4 72
MNull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 339472 09997 4 76
ADF - Fisher Chi-sguare 0.35704  1.0000 4 76
PP - Fisher Chi-square 0.23800 1.0000 4 76

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(LGDP)

Date: 04/11/21 Time: 17:42

Sample: 2000 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -5.79767  0.0000 4 71
Breitung t-stat -3.97927  0.0000 4 67
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -4.97633  0.0000 4 7
ADF - Figher Chi-square 346149  0.0000 4 7
PP - Fisher Chi-square 56.3880  0.0000 4 72

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

Panel unit root test: Summary

Series: DILFTS)

Date: 04/11/21 Time: 18:02

Sample: 2000 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

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

Levin, Lin & Chut* -2.51558 0.0059 4 72
Breitung t-stat -1.01139 0.1559 4 68
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.82069 0.0343 4 72
ADF - Fisher Chi-square 16.8942 0.0312 4 72
PP - Fisher Chi-square 17.0325 0.0298 4 72

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

Panel unit root test. Summary

Series: LFTS

Date: 04M11/21 Time: 17:59

Sample: 2000 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic Iag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* 0.45506 0.6755 4 75
Breitung t-stat -1.26362 01032 4 71
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.62019 07324 4 75
ADF - Fisher Chi-square 522876 07329 4 75
PP - Fisher Chi-square 375383 0.8786 4 76

** Probabilities for Fisher tests are computed using an asymptotic Chi
-sguare distribution. All other tests assume asymptotic narmality.
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Panel unit root test. Summary

Series: LMCS

Date: 04/08/21 Time: 21:43

Sample: 2000 2018

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob**  seclions Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -6.63186  0.0000 4 63
Mull: Unit root (assumes individual unit roat process)

Im, Pesaran and Shin W-stat 121872 0.0000 4 68
ADF - Fisher Chi-square 100.220  0.0000 4 63
PP - Fisher Chi-square 329.973  0.0000 4 76

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

Panel unit root test: Summary

Series: LIU

Date: 04/08/21 Time: 21:45

Sample: 2000 2019

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automaticlag length selection based on SIC: 010 3
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Iethod Statistic  Prob**  sections  Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.14370  0.0000 4 73
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin'\W-stat ~ -792176  0.0000 4 73
ADF - Fisher Chi-square 96.6142  0.0000 4 73
PP - Fisher Chi-square 488926  0.0000 4 76

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

EVieWs12xl, oz e sl cemU) slas] n 1l
Shla ¥ Gl Jlaazal JV G0 & 9,ims L FTS s)LGDP opadt of 44 g
hle ¥ Gl Sl Ssindd 3 0,2 LMCS sLIU ooyt Li%5 agine ssinsy 12l
%5 Lors (Sgtmsy daslil
SU i olerly G AV 2358 Jleanal 230l pam LS HU sda (3
Lo 2358 s (PMG)isll wlepedt Lawse £35 13 Gl Jo s JPARDL
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(Edward F & Mark W, 2007, (DFE) Sl ald) il 2356(MG) el sast
pp. 197-207)

(09) o3, Jgakt 3 mose 52 LS PARDLg3sedt pis- 2.2.4

3l s il 2(09) 035 Jok

A b
W Ol 238 | wge 23 | L o35
DFE Sotud | MG clesed! | 221l olegest! Ol il Ol p ki)
PMG
0,2150 0,4044 0,1599 | LMCS
(0,001) (0,003) (0,000)
0,3559 0,6644 0,1708 LFTS | J=Y olpus
(0,026) (0,277) (0,020) A
-0,0494 -0,240 0,0038 LIU
(0,467) (0,346) (0,924)
-0,3080 -0,6193 -0,3933 EC|rma bl
(0,000) (0,001) (0,000) Lt
-0,0152 0,0604 -0,0716| LMCS
(0,692) (0,438) (0,156) D,
0,0072 -0,0308 -0,0786 LFTS| =Y olus
(0,929) (0,912) (0,712) D, i)
0,0544 0,0727 0,0792 LIU
(0,323) (0,205) (0,177) D,
2,0235 3,5518 2,749 CON
(0,000) (0,002) (0,000)

%5 des ala=Y) el ik ()
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