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Abstract 

This study examines the impact of Information and Communication Technology (ICT) 

indicators on financial depth in Algeria from 2010 to 2023. It focuses on five key 

variables: financial depth (BM) as the dependent variable, and the independent 

variables including E-Participation, Government Online Services (GOS), ICT Access, and 

ICT Use. A descriptive-analytical methodology was used, employing the ARDL model to 

assess both short- and long-term relationships between the variables. The analysis 

utilized quarterly time-series data representing Algeria’s economic and financial 

indicators during the study period. Advanced tools such as cointegration testing and 

boundary analysis were applied to interpret the data. 

Findings indicate that certain variables, like E-Participation and ICT Access, positively 

impact financial depth in both the short and long term, while others, such as ICT Use, 

showed varying effects across different periods. The study recommends increasing ICT 

investment and enhancing e-government services to maintain the positive impacts on 

financial depth, along with developing long-term strategies for the effective application 

of technology in the financial sector. 
  

Keywords: Information and Communication Technology, Financial Depth, Indicators, 

ARDL. 

 

 

 

 

 
1 PhD, Lecturer "A", Financial Studies, University of Ghardaia, Ghardaia, Algeria. 
2 PhD, Lecturer "B", Finance and Banking, University of Ghardaia, Ghardaia, Algeria, email: ouladbrahim.laila@univ-

ghardaia.edu.dz . 

* Corresponding Email Address: zouaouid.lazhari@univ-ghardaia.edu.dz.   

https://doi.org/10.20428/jss.v30i5.2531
mailto:ouladbrahim.laila@univ-ghardaia.edu.dz
mailto:ouladbrahim.laila@univ-ghardaia.edu.dz
mailto:zouaouid.lazhari@univ-ghardaia.edu.dz


 

 
4 
 

https://journals.ust.edu/index.php/JSS 

 

52024

 (ICT) 

.

20102023

 

 

:

20102023

:

-  (E-Participation)  

(ICT_Access) 

-  (ICT_Use) 

 (GOS) 

 

 

E-Participation

ICT_Access 

ICT_Use

GOS 

https://journals.ust.edu/index.php/JSS


 

 
5 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

 

 

: 

 

 

20102023 

 

 

 

ARDL

Eviews V.9  

   

- 

- 20102023 

- 

https://doi.org/10.20428/jss.v30i5.2531


 

 
6 
 

https://journals.ust.edu/index.php/JSS 

 

52024

 

202192

2021527

2022194

2022541

-

-

-

-

2018114

-

 -

- 

-

-

https://journals.ust.edu/index.php/JSS


 

 
7 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

-

-

2022112

-

-

 

- 

1.4

202239

-

-

-

-

2.4

2022383

-

-

https://doi.org/10.20428/jss.v30i5.2531


 

 
8 
 

https://journals.ust.edu/index.php/JSS 

 

52024

202441

2020165

201659

-

-

2019156

202443

202046

https://journals.ust.edu/index.php/JSS


 

 
9 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

2020167

-

2019156

2022156

 

 

(Al-Hamzi, 2019) The Role of Information 

Communication Technology on Financial Development

19902016

https://doi.org/10.20428/jss.v30i5.2531


 

 
10 
 

https://journals.ust.edu/index.php/JSS 

 

52024

2021

50

SPSS

2022

20042019Eviews 

V.10

2023

20102020

ICT

20102020

(ÖZDEMİR, 2024) The Role of Information and 

Communication Technologies on Financial Development and Economic Growth: PLS-SEM 

Approach

https://journals.ust.edu/index.php/JSS


 

 
11 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

PLS-SEM

15820152020

0.8360.437

(Owolabi, Adedeji, Aderounmu, Oboko Oku, & Ogunbiyi, 2023)

 Do Information and Communications Technology (ICT) and financial development 

contribute to economic diversification? Evidence from sub-Saharan Africa

37

20002019

(Zouaouid & Benchaa, 2024) The Effect Of The 

Electronic Government Indices On Strengthening The Financial Inclusion In Algeria: 

Econometric Study During 2005 2022

OSITIIHCI

20052022

ARDL

(Oulad Brahim, 2024) The Importance Of Financial 

Depth, In Achieving Financial Inclusion In Algeria: An Analysis Of Data From 2004-2021

20042021

https://doi.org/10.20428/jss.v30i5.2531


 

 
12 
 

https://journals.ust.edu/index.php/JSS 

 

52024

ExcelEviews12

1%

 0.83%

BM

20102023

E-ParticipationGOS

ICT_Access

ICT_Use

02012023

 

Jarque-Bera

01

     

 27.42144  48.64857  19.29627  11.00303  80.32966 
 

 22.80072  45.95819  22.45568  9.997264  80.50000 
 

https://journals.ust.edu/index.php/JSS


 

 
13 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

Eviews 9

01 

11,0035,943

80,3298,366

 

Bera-queJar

variace-covariance

02

 BM E_P GOS ICT_ACCESS ICT_USE 

BM 1     

E_P 0.83291 1    

GOS 0.10347 0.18324 1   

ICT_ACCES

S 
0.78925 0.23692 

0.21

260 
1  

ICT_USE 0.80273 0.33081 
0.28

228 
0.44052 1 

Eviews 9

02

E_PICT_USE8380

 66.70000  81.35636  30.80000  21.50805  99.08000 
 

 4.290732  30.50000  4.680647  1.430000  68.40000 
 

 20.95342  14.63270  8.627067  5.943006  8.366508 
 

 0.344851  0.679455 -0.517397  0.341891  0.316190 
 

 1.544281  2.568115  1.655515  1.738626  2.465519 
 

 5.730196  4.489896  6.356558  4.546125  1.513979 
 

 0.056978  0.105933  0.041657  0.102996  0.469076 
 

 1453.336  2578.374  1022.703  583.1606  4257.472 
 

 22830.39  11134.03  3870.166  1836.605  3639.920 
 

53 53 53 53 53  

https://doi.org/10.20428/jss.v30i5.2531


 

 
14 
 

https://journals.ust.edu/index.php/JSS 

 

52024

60

70

80

90

100

10 11 12 13 14 15 16 17 18 19 20 21 22 23

BM

0

5

10

15

20

25

10 11 12 13 14 15 16 17 18 19 20 21 22 23

E_P

4

8

12

16

20

24

28

32

10 11 12 13 14 15 16 17 18 19 20 21 22 23

GOS

30

40

50

60

70

80

90

10 11 12 13 14 15 16 17 18 19 20 21 22 23

ICT_ACCESS

0

10

20

30

40

50

60

70

10 11 12 13 14 15 16 17 18 19 20 21 22 23

ICT_USE

01

Eviews 9

- BM20102023

 

- E_P

 

- GOS

2017

 

- ICT_Access

20222023

 

https://journals.ust.edu/index.php/JSS


 

 
15 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

- ICT_Use

2018

 

20102023

E-Participation

GOSICT_Access

ICT_Use

 

Bound test(Pesaran, et al.) 2001

532010Q1-

2023Q1

the quadratic match sum

(Sharif, A., et al., 2020: 11)

ARDL

Sunde, T., et al., 2023: 04ARDL

 

I)0I)1

ARDL

ARDL

FARDL

 (UECM

https://doi.org/10.20428/jss.v30i5.2531


 

 
16 
 

https://journals.ust.edu/index.php/JSS 

 

52024

 

 

FPesaran, et al., 2001: 11

I (0

I (1

F

F

F

 

 

ARDL

Augmented Dickey–Fuller test - ADF

Phillips-Perron - PPKwiatkowski-Phillips-

Schmidt-Shin - KPSS

03

 

 

KPSS PP  ADF  

 
    

 - 
0,04

9** 
-
2,065** 

-
2,611 

- 
-
2,805**  

 - 
0,08

6*** 
-
2,326** 

-
2,164 

- 
-
3,569**  

https://journals.ust.edu/index.php/JSS


 

 
17 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

 
0.200

*** 
0,18

7 
-
2,874** 

-
1,505 

- 
-
4,908**  

 - 
0,16

8*** 
-
2,260** 

-
2,690 

- 
-
2,413**  

 - 
0,18

6*** 
-

-
1,941 

- 
-
2,745**  

**,****, 

Eviews 9

ADF

I (0)PP

ICT_USE)KPSS

GOSADFKPSSBM

E_PICT_ACCESSICT_USEI(0)ADFPP

GOSI(1)01

ARDL

2

ARDL1

ARDL(AIC) 02

(AIC)20ARDL12500

.

-2.24

-2.20

-2.16

-2.12

-2.08

-2.04

A
R

D
L

(4
, 

3
, 

4
, 

4
, 

4
)

A
R

D
L

(4
, 

3
, 

4
, 

3
, 

4
)

A
R

D
L

(4
, 

3
, 

3
, 

3
, 

4
)

A
R

D
L

(4
, 

4
, 

4
, 

4
, 

4
)

A
R

D
L

(3
, 

3
, 

3
, 

3
, 

4
)

A
R

D
L

(4
, 

4
, 

3
, 

3
, 

4
)

A
R

D
L

(4
, 

4
, 

4
, 

3
, 

4
)

A
R

D
L

(3
, 

3
, 

4
, 

3
, 

4
)

A
R

D
L

(4
, 

3
, 

3
, 

4
, 

4
)

A
R

D
L

(3
, 

4
, 

3
, 

3
, 

4
)

A
R

D
L

(3
, 

3
, 

3
, 

4
, 

4
)

A
R

D
L

(4
, 

4
, 

3
, 

4
, 

4
)

A
R

D
L

(3
, 

3
, 

4
, 

4
, 

4
)

A
R

D
L

(3
, 

4
, 

4
, 

3
, 

4
)

A
R

D
L

(3
, 

4
, 

3
, 

4
, 

4
)

A
R

D
L

(3
, 

4
, 

3
, 

3
, 

2
)

A
R

D
L

(3
, 

4
, 

4
, 

4
, 

4
)

A
R

D
L

(4
, 

2
, 

3
, 

3
, 

4
)

A
R

D
L

(3
, 

4
, 

3
, 

3
, 

3
)

A
R

D
L

(3
, 

4
, 

3
, 

4
, 

2
)

Akaike Information Criteria (top 20 models)

0220(ARDL)AIC

Eviews 9

https://doi.org/10.20428/jss.v30i5.2531


 

 
18 
 

https://journals.ust.edu/index.php/JSS 

 

52024

3

F-statistic04F 

1510

04

   

 11,30508  

       

10% 2,45 3,52 

5% 2,86 4,01 

2.5% 3.25 4.49 

1% 3,74 5.06 

Eviews 9 

4

05

 

P 

t  

 

 

P 

t 

 

0.0000 9.0385 0.1674**

* 

1.5138  0.018

5 

2.5341 0.1869 0.4736  

0.0002 -4.4167 0.2722**
* 

-1.2026  0.113
5 

1.6400 2.7620 4.5298  

0.0631

* 

1.9449 0.2494* 0.4851  0.237

4 

1.2104 0.8776 1.0623  

0.0000 5.4102 0.2906**

* 

1.5726  0.030

6 

2.2918 0.7145 1.6375**  

0.0011 -3.6928 0.7454** -2.7529  0.088
7 

-
1.7715 

1.1103 -1.9670*  

0.0138 2.6491 0.2980** 0.7896  0.081

8 

-

1.8197 

1.3952 2.5390  

0.0004 -4.0701 0.1247**

* 

-0.5075  0.017

9 

-

1.3797 

0.0303 -

0.0418** 
 

0.0036 3.2172 0.4557** 1.4663     0, 9993  

https://journals.ust.edu/index.php/JSS


 

 
19 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

0.0230 -2.4230 0.3389** -0.8212     0, 9987  

0.0164 -2.5726 0.1869** -0.4809       

0.0021 3.4397 0.4065** 1.3982      

0.0285 -2.3251 0.3465** -0.8058       

0.0000 -6.4152 0.1188**

* 

-0.7624       

0.0001 4.8471 0.5054**
* 

2.4499       

0.0008 -3.7940 0.4372**

* 

-1.6588       

0.0040 3.1732 0.1910** 0.6062       

**,****, 

Eviews 9

ARDLBM

P0.0000

t = 9.0385

E_P

GOS

P = 0.0230t = -2.4230 

ICT_Access

ICT_Use

BM

ICT_Access

ICT_Use 

ICT

E-ParticipationBM

5

Breuch 

GodfreyBreuch-Pegan-Godfrey 

ARCH

67834

P 0,05 

https://doi.org/10.20428/jss.v30i5.2531


 

 
20 
 

https://journals.ust.edu/index.php/JSS 

 

52024

P0,05CUSUMCUSUSM-square

06

Breusch-Godfrey Serial Correlation LM test

0.1610Pob. F(2,23)8.648F-statistic

0.1243Prob. Chi-Square 21.033Obs*R-squared

Eviews 9

Breusch-Godfrey

P-valueF (Pob. F(2,23))0.1610

0.05

Chi-SquareP-value

0.12430.05

07

Breusch-Pagan-Godfrey 

0.9165Prob(23,25)0.5603F-statistic

0.8252Prob.Ch-square(23)16.6675Obs*R-squared

Eviews 9

07Breusch-Pagan-Godfrey

ProbF (F-statistic)0.5603

Chi-square (Obs*R-squared)0.8252

heteroscedasticity

08

Heteroskedasticity Test: ARCH

0.6047Prob(1,46)0.2717F-statistic

0.5955Prob.Ch-square(1)0.2818Obs*R-squared

Eviews 9 

Heteroskedasticity Test :ARCH

F-statistic

ObsR-squaredF-statistic0.2717ObsR-squared

https://journals.ust.edu/index.php/JSS


 

 
21 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

0.28180.05

-20

-15

-10

-5

0

5

10

15

20

12 13 14 15 16 17 18 19 20 21 22 23

CUSUM 5% Significance

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

10 11 12 13 14 15 16 17 18 19 20 21 22 23

CUSUM of Squares 5% Significance

03CUSUM of squares04CUSUM 

Eviews 9

CUSUMCUSUSM-square

0

1

2

3

4

5

6

7

-0.05 0.00 0.05 0.10

Series: Residuals
Sample 2011Q1 2023Q1
Observations 49

Mean       3.38e-15
Median  -0.002146
Maximum  0.125243
Minimum -0.080896
Std. Dev.   0.049215
Skewness   0.336916
Kurtosis   2.576331

Jarque-Bera  1.293486
Probability  0.523749

05

Eviews 9

Bera-Jarque

Jarque-Bera1.29340.5237

0.05

ICT

20102023ARDL

https://doi.org/10.20428/jss.v30i5.2531


 

 
22 
 

https://journals.ust.edu/index.php/JSS 

 

52024

ICT_AccessE_Participation

ICT_UseGOS

 

 

    

E_Participation

ICT_Access

E-ParticipationICT_Access

 

ICT_UseGOS

GOS

ICT_Use

GOS 

 

 

https://journals.ust.edu/index.php/JSS


 

 
23 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

 

 

https://doi.org/10.20428/jss.v30i5.2531


 

 
24 
 

https://journals.ust.edu/index.php/JSS 

 

52024

،2016

3

2022

1857 

2022

41135

20221990

20190701

2019

ENTP

0602

2024

0301

202219902018

1859

202120181990

2103

2022

199020201859

2022

200020201001

2018

19952015 Les cahiers du CREAD3404

2020

0815

https://journals.ust.edu/index.php/JSS
https://www.asjp.cerist.dz/en/PresentationRevue/22


 

 
25 
 

52024

https://doi.org/10.20428/jss.v30i5.2531   
 
 

2023

20102020

1961

2020

1624

2021

0903

2021

199020190403

A- Scientific Dissertations and Theses  

Al-Hamzi, R. K. (2019). The Role of Information Communication Technology on Financial 

Development. Master of Science in Banking and Finance . Gazimağusa, North Cyprus: 

Eastern Mediterranean University.

B- Scientific Journals and Periodicals 

Oulad Brahim, L. (2024). The Importance Of Financial Depth, In Achieving Financial Inclusion In 

Algeria: An Analysis Of Data From 2004-2021. Al Bashaer Economic Journal , 10 (01)  

Owolabi, O. A., Adedeji, A. O., Aderounmu, B., Oboko Oku, A.-R., & Ogunbiyi, T. (2023). Do 
Information and Communications Technology (ICT) and financial development contribute to 
economic diversification? Evidence from sub-Saharan Africa. Journal of Economic Structures , 

12 (05)  

ÖZDEMİR, L. (2024). The Role of Information and Communication Technologies on Financial 
Development and Economic Growth: PLS-SEM Approach. İzmir İktisat Dergisi , 39 (03). 

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the analysis of 
level relationships. Journal of applied econometrics , 16 (03). 

Sharif, A., Mishra, S., Sinha, A., Jiao, Z., Shahbaz, M., & Afshan, S. (2020). The renewable 
energy consumption-environmental degradation nexus in Top-10 polluted countries: Fresh 
insights from quantile-on-quantile regression approach. Renewable Energy (150). 

Sunde, T., Tafirenyika, B., & Adeyanju, A. (2023). Testing the impact of exports, imports, and 
trade openness on economic growth in Namibia: assessment Using the ARDL cointegration 

method. Economies , 11 (03)  

Zouaouid, L., & Benchaa, O. (2024). The Effect Of The Electronic Government Indices On 
Strengthening The Financial Inclusion In Algeria: Econometric Study During 2005 2022. Journal 
of Economic Papers , 15 (01). 

https://doi.org/10.20428/jss.v30i5.2531

