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Summary:

This study aimed to measure the impact of digital transformation on economic
growth in Algeria during the period 2000-2023 using the ARDL model. The results
showed the existence of a long-run equilibrium relationship between the study
variables; however, digital transformation indicators did not have a significant effect
on economic growth in the long run. In the short run, information and communication
technologies and mobile phones had a positive and significant impact on economic
growth, while the Internet had a negative and significant effect. The diagnostic tests
also confirmed the stability of the model and the reliability of its results. Therefore,
the study concluded that digital transformation contributed to supporting economic
growth in Algeria in the short term, while achieving positive and sustainable effects
in the long term requires further development of digital infrastructure and improving
the use of technology in economic activities.

Keywords: Digital Transformation, Digital Economy, Econometric Study.
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2023 3 2000 ¢ il duhal) cipiias Laldl) cilblall 48 Jgaad

PRI GDP mob int ict

2000 2.2 0.28 0.49 0.18
2001 3 1.15 0.65 0.19
2002 5.6 3.92 1.59 0.2

2003 7.2 7.65 2.2 0.21
2004 4.3 18.5 3.63 0.22
2005 5.9 61.3 5.84 0.24
2006 1.8 75.1 7.38 0.26
2007 3.4 81.6 9.45 0.29
2008 2.4 89.7 10.2 0.31
2009 1.6 91.4 11.2 0.34
2010 3.6 92.3 12.5 0.38
2011 2.9 96.2 14 0.42
2012 3.4 99.4 18.1 0.49
2013 2.8 104.5 22.5 0.57
2014 3.8 107.1 29.5 0.73
2015 3.7 109.5 38.2 0.91
2016 3.2 111.8 42.9 1.02
2017 1.4 113 47.7 1.1

2018 1.2 108.1 49 1.18
2019 0.8 103.9 58.3 1.31
2020 -5.1 101.1 63.5 1.44
2021 3.8 105.4 72.2 1.71
2022 3.6 108.2 74.8 2.24
2023 4.1 112 76.9 2.24
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- ADF magall Jlg8 S jlodl aladinly dahall dae it dhied dah)s 2T disaall a8

hpsiad gusall leb o chlid) Calide e b St lhal b lgdayaia] ssha Jf
eviews 10 malin Cilasiag ¢ Jo¥) Guilly i) o JS 5 13y clgindys abyad) 558 (Dla dal )l

:ADF augall Jlgh 3 JLad) aladiul Ahiay) duba 1JsY) bl

daiajll Judbaal) dhia) Al 1 SGN Gaall

J) QAN 9 Gsieal) b Al cpitial ADF s geilii : (102) ad) Jgaal)

dia 3 Jadld)
oY al aie & Siall 2l
Prob t-statistic Prob t-statistic
0.0009 | -6.616150 | 0.0583 | -2.920703 None
0.0001 | -6.463382 | 0.0957 | -3.273446 Trend & intercept T
0.0001 | -6.777506 | 0.2288 | -1.125265 Intercept
0.0002 | -5.554036 | 0.1391 | -2.456054 None
0.0015 | -5.413462 | 0.6726 | -1.794573 Trend & intercept MOB
0.000 | -5.698113 | 0.7636 | 0.300081 Intercept
0.0070 | -2.830901 | 1.000 2.655566 None
0.0051 | -3.677673 | 0.7961 | -1.509989 Trend & intercept e
0.0063 | 0.09226 | 0.2432 [ -1.078313 Intercept
0.000 | -8.046907 | 0.3905 | -0.746103 None
0.000 | -8.151717 | 0.5180 | 2.136860- Trend & intercept IcT
0.000 | -8.035783 | 0.3068 | -1.949390 Intercept
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ARDLZs gall Athalitall cgaill 34 jlaniy) g igal o s ) Guasall

z3sah il a3l 23 claalial) aaey caaly dajall e AlalSie Zuhall cpitie o) e LaSE G 2e

P 4 lgladll am o cany ARDL
ARDL zigai i 1Y) callaal)

ARDI g isai juaiii : 02 o8 J<al)

Dependent Variable: LGDP

Method: ARDL

Date: 05/30/26 Time: 12:19

Sample (adjusted): 2002 2023

Included observations: 20 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic). LICT LINT LMOB
Fixed regressors: C

Mumber of models evalulated: 54

Selected Model: ARDL(1, 2,1, 1)

Mote: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LGDP(-1) -0.192871 0.217920 -0.885055 0.3951
LICT 3436760 1.639210 2.096596 0.0600

LICT(-1) 4. 0708952 2.260050 1.801266 0.0991
LICT(-2) -6.573389 1.913251 -3.435716 0.0056
LINT -2.59T227 1.064140 -2.440681 0.0328
LIMT{-1) 1.300577 1177288 1104712 02929
LMOB 1.312202 0.545091 2407307 0.0348
LMOB(-1) -0.9976495 0597678 -1.669286 01232
C 3.2077158 1.9249899 1. 666346 01238
R-squared 0788857 Mean dependentwvar 1.090261
Adjusted R-squared 0.635298 S.D. dependentwvar 0.534608
S E. ofregression 0.3228583 Akaike info criterion 0878921
Sum squared resid 1.1465871 Schwarz criterion 1.327000
Log likelinood 0.210793 Hannan-Quinn criter. 0.966391
F-statistic 5137170 Durbin-Watson stat 2597291

Prob{F-statistic) 0.007405

*Mote: p-values and any subsequent tests do not account for model
selection.
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Akaike Information Criteria (top 20 models)
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif (0} (1)
Asymptotic: n=1000
F-statistic 7448389 10% 237 3.2
k 3 5% 279 3.67
2.5% 315 408
1% 3.65 4 66
Actual Sample Size 20 Finite Sample: n=30
10% 2676 3586
A% 3272 4.306
1% 4614 5.966
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ARDL Long Run Form and Bounds Test
Dependent Variable: B{LGDF)

Selected Model: ARDL(1, 2,1, 1)

Case 2: Restricted Constant and Mo Trend
Drate: 05/30/26 Time: 12:25

Sample: 2000 2023

Included observations: 20

Conditional Error Correction Regression

Yariable Coefficient Std. Errar t-Statistic Prob.
C 3.207715 1.824999 1.666346 01238
LGDP(-1)* -1.182871 0.217920 -5.473895 0.0002
LICT(-1) 0.934323 1.255862 0.743969 04725
LIMT(-1) -1.286650 1.158669 -1.119086 0.2868
LMOB(-1) 0.314508 0560886 0560733 05862
CHLICT) 3436760 1.639210 2096596 0.0600
CHLICTE-1)) G.573389 1.813251 3435716 0.0056
CHLIMT) -2.597227 1.064140 -2 . 440681 00328
CH{LMOB) 1.312202 0.545091 2407307 0.0348

* p~value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
LICT 0.783255 1.065543 0.735076 04777
LINT -1.086999 0.985626  -1.102851 0.2936
LMOB 0.263656 0473162 0.557221 0.5885

c 2689070 1.624089 1.655740 01260

EC =LGDP - (0.7833*LICT -1.08¥0*LINT + 0.2637*LMOB + 2.6391 )
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%5 AV (s5inn (s
(Prob = 0.4777) Lilaa] (gsiea 5 &1 (0.783) canse Jolna :ICT
(Prob = 0.2936) Lilasl gsiea s 41 (1.087-) e Jalas ¢ INT
.(Prob = 0.5885) Lilas] ssiea 5 (0.264) ase Jales : MOB

le i) sy Mine i)l Jsatll JaY) igha i 5mg 258 LIS Ailian) Al 20 Y caley
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t S Joaall DA (e Jal) Byl AD 0ot il il Ky
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Cointegrating Form

ARDL Error Correction Regression
Dependent Variable: D{LGDF)

Selected Model: ARDL{1, 2,1, 1)

Case 2: Restricted Constant and Mo Trend
Date: 05/30/26 Time: 12:26

Sample: 2000 2023

Included observations: 20

ECM Regression
Case 2 Restricted Constant and Mo Trend

Variable Coeflicient Std. Error t-Statistic Prob.
DULICT) 3436760 1.1023197 3115274 0.009g
C{LICT-1)) G.573389 1.294209 5.0790230 0.0004
DHLIMNT} -2.597227 0731629  -3.540025 0.0046
D{LMOB) 1.312202 0.387093 3.389838 0.0060
CointEq(-1)* -1.182871 0167384 -7 126562 0.0000
R-squared 0.775199 Mean dependentvar -0.056399
Adjusted R-squared 0715252 3.D. dependentvar 0518113
S.E. of regression 0276474 Akaike info criterion 0.478921
Sum squared resid 1.146571 Schwarz criterion 0727354
Log likelihood 0210793 Hannan-Cuinn criter. 0527515
Dwurbin-Watson stat 2597291

* p~value incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1425366 Prob. F(2,12) 0.2784
Obs*R-squared 4 223098 Prob. Chi-Square(2) 01211
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/21/26 Time: 1746
Sample: 2002 2023
Included observations: 22
Presample missing value lagged residuals setto zero.
Wariable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0455083 0.380559 1.195826 0.25449
MOB -0.014167 0.035684  -0.397006 0.6983
MOB(-1) 0.021470 0.037437 0.573485 0.57649
INT -0.006019 0087418  -0.068850 0.9462
ICT 0.369617 4373183 0.0845149 0.9340
ICT(-1) -4 741610 7.301875  -0.649369 0.5283
ICT(-2) 5753331 8.567834 0671504 0.5146
C -2 258203 2187274  -1.046785 0.3158
RESID-1) -0.724561 0.443491 -1.633767 0.1283
RESID-2) -0.005664 0.415421 -0.013634 0.9893
R-squared 0.181959 Mean dependent var 5.389E-16
Adjusted R-squared -0.414072 3.0, dependentvar 0822130
S.E. of regression 1.086549  Akaike info criterion 3325168
Sum squared resid 14.42903 Schwarz criterion 3821096
Log likelihood -26.57685 Hannan-Cluinn criter. 3441994
F-statistic 0.316748 Durbin-Watson stat 2060464
Prob(F-statistic) 0.953756

Db WS
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g9
Series: Residuals
# Sample 2002 2023
74 Observations 22
6
Mean £ 3%e-16
ek Median -0.151055
4 Maximum 1.531688
Minimum -2 214153
1 Std. Dev.  0.922130
2 Skewness -0.391177
1 Kurtosis 3.046654
E Jarque-Bera 0563067
25 20 -5 10 05 0.0 0.5 1.0 15 20 Probability 0 754626
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Heteroskedasticity Test: ARCH

F-statistic 0.248151 FProb. F(1,19) 0.6241
Obs*R-squared 0270737 Prob. Chi-Square{1) 0.6028
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Drate: 05/31/26 Time: 17:46
Sample (adjusted): 2003 2023
Included cbservations: 21 after adjustments
Wariable Coeflicient =td. Error t-Statistic FProb.
8- 0.735375 0.333237 2 206762 0.0398

RESIDM2(-1) 0.1 14477 0.229805 0.498148 0.6241
R-=qguared 0012892 Mean dependent var 0.832692
Adjusted R-squared -0.039061 S 0. dependent var 1212669
S.E. of regression 1.237146  Akaike info criterion 3.2532884
Sum squared resid 29.08007 Schwarz criterion 2.453362
Log likelihood -232 21578 Hannan-Ciuinn criter. 2375473
F-statistic 0.248151 Durbin-YWatson stat 1.864506
Prob(F-statistic) 0.624097
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Al GDP mob int ict

2000 2.2 0.28 0.49 0.18
2001 3 1.15 0.65 0.19
2002 5.6 3.92 1.59 0.2
2003 7.2 7.65 2.2 0.21
2004 4.3 18.5 3.63 0.22
2005 5.9 61.3 5.84 0.24
2006 1.8 75.1 7.38 0.26
2007 34 81.6 9.45 0.29
2008 24 89.7 10.2 0.31
2009 1.6 91.4 11.2 0.34
2010 3.6 92.3 12.5 0.38
2011 2.9 96.2 14 0.42
2012 3.4 99.4 18.1 0.49
2013 2.8 104.5 22.5 0.57
2014 3.8 107.1 29.5 0.73
2015 3.7 109.5 38.2 0.91
2016 3.2 111.8 42.9 1.02
2017 1.4 113 47.7 1.1

2018 1.2 108.1 49 1.18
2019 0.8 103.9 58.3 1.31
2020 -5.1 101.1 63.5 1.44
2021 3.8 105.4 72.2 1.71
2022 3.6 108.2 74.8 2.24
2023 4.1 112 76.9 2.24
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Akaike Information Criteria (top 20 models)
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ARDL Long Run Form and Bounds Test
Dependent Variable: D{LGDP)
Selected Model: ARDL(1, 2,1, 1)
Case 2 Restricted Constant and Mo Trend
Date: 05/30/26 Time: 12:25
Sample: 2000 2023
Included observations: 20
Conditional Error Correction Regression
ariable Coefficient Std. Error t-Statistic Praob.
C 3207715 1.924999 1.666346 01238
LGDP(-1)* -1.192871 0.217920 -5.473895 0.0002
LICT{-1) 0.934323 1.256862 0.743969 0.4725
LIMT{-1) -1.296650 1.158669 -1.119086 0.2869
LMOB(-1) 0.314508 0.5608386 0560733 0.5862
D(LICT) 3436760 1.639210 2096596 0.0600
C{LICT{-1)) G6.573389 1.913251 3435716 0.0056
D{LIMT) -2.597227 1.064140 -2.440681 0.0328
D{LMOB) 1.312202 0.545091 2407307 0.0348
* pvalue incompatible with -Bounds distribution.
Levels Equation
Case 2: Restricted Caonstant and Ma Trend
ariable Coefficient Std. Error t-Statistic Praob.
LICT 0.783255 1.065543 0.735076 04777
LIMT -1.086898 0.985626 -1.102851 0.2936
LMOB 0.263656 0473162 0557221 0.5885
C 2689070 1.624089 1.655740 0.1260

EC =LGDOP - (0.7833*LICT -1.0870*LIMT + 0.2637*LMOB + 2.6591 )
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Heteroskedasticity Test: ARCH

F-statistic 0.248151 Prob. F(1,12) 0.6241
Obs*R-squared 0270737 Prob. Chi-Square(1)} 0.6028
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Drate: 05/21/26 Time: 17:46
Sample (adjusted): 2003 2023
Included cbservations: 21 after adjustmeants
“Wariable Coefficient Std. Error t-Statistic Prob.
c 0. 735375 0.333237 2206762 0.03298

RESID"2(-1) 0.1 144F7F 0D.229805 0D.498148 0.6241
R-sgquared O.012892 Mean dependent var 0832692
Adjusted R-squared -0.0329061 S.D. dependant var 1.213669
S.E. ofregression 1.227146 Akaike info criterion 2. 253884
Sum squared resid 29 08007 Schwarz criterion 23453362
Log likelinood -33. 21578 Hannan-Ciuinn criter. 3375473
F-statistic 0.248151 Durkin-Watson stat 1.864606
Prob(F-statistic) 0.624097

1.6

1.2 4

0.8

0.4

0.0
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10 11 12 13 14 15 16 17 18 19 20 21
— CUSUM ----- 5% Significance
Dependent Variable: LGDP
Method: ARDL
Date: 05/30/26 Time: 12:19
Sample (adjusted). 2002 2023
Included observations: 20 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automaticy: LICT LINT LMOB
Fixed regressars: C
Mumber of models evalulated: 54
Selected Model: ARDL1, 2,1, 1)
Mote: final equation sample is larger than selection sample
Variable Coefficient Std. Error t-Statistic Prob.*
LGDP{-1}) -0.192871 0.217920 -0.8850585 0.2951
LICT 3436760 1.639210 2.096596 0.0600
LICT(-1}) 4070952 2260050 1.801266 0.0991
LICT(-2) -6.573389 1.913251 -3.435716 0.0056
LIMNT -2 597227 1.064140 -2.440681 0.0328
LIMT(-1}) 1.300577 1177299 1.104712 0.2929
LMOB 1.312202 0.545081 2407307 0.0348
LMOB(-1}) -0.997595 0.597678 -1.669286 01232
c 3.207715 1.924999 1.666346 01238
R-squared 0. 788857 Mean dependentvar 1.090261
Adjusted R-squared 0635288 S5.D. dependentwvar 0534608
S E. ofregression 0322853 Akaike info criterion 0878921
Sum squared resid 1.146571 Schwarz criterion 1.327000
Log likelihood 0210793 Hannan-Quinn criter. 0966391
F-statistic 5137170 Durbin-Watson stat 2597291
Prob(F-statistic) 0.007405

*Mote: pvalues and any subsequent tests do not account for model

selection.
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