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Abstract:

This study analyzes the digital economy's impact on Saudi Arabia's economic
diversification from 2000 to 2024. The Herfindahl-Hirschman Index (HHI) measures
diversification, employing digital indicators (INT, MOB, ECOM) and trade openness
(OPEN) as a control. The Autoregressive Distributed Lag (ARDL) model examines short-
and long-run relationships. Bounds test results reveal a long-run cointegration relationship
among the variables. Furthermore, empirical findings indicate that digital economy
indicators positively affect economic diversification, highlighting its role in supporting
structural transformation. The study recommends strengthening digital infrastructure
investment and promoting e-commerce development.

Keywords: Digital Economy, Economic Diversification, ARDL Model, Saudi Arabia, E-
commerce.
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Résumé:

Cette ¢tude analyse I’impact de 1’économie numérique sur la diversification en Arabie Saoudite
(2000-2024). L’indice HHI mesure cette diversification. L'analyse intégre les indicateurs
numériques (INT, MOB, ECOM) et I’ouverture commerciale (OPEN). Le modéle ARDL
examine les relations a court et long termes. Les tests confirment une cointégration a long
terme. Les résultats prouvent que 1’économie numérique stimule positivement la diversification
¢conomique. Elle soutient ainsi la transformation structurelle du pays. L’étude recommande
d’investir dans les infrastructures numériques et le commerce électronique.

.Mots-clés: Economie numérique; Diversification économique; Modeéle ARDL; Commerce
électronique; Royaume d’Arabie Saoudite.
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Dependent Variable: HHI

Method: ARDL

Date: 03/12/26 Time: 20025

Sample (adjusted): 2001 2024

Included observations: 24 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (A1)
Dynamic regressoars (1 lag, automatic): INT MOB ECOM OFEM
Fixed regressors: C

Mumiber of models evalulated: 16

Selected Model: ARDL(T, O, 1, 1, 1)

Wariable Coeflicient Std. Error t-Statistic Frob.*
HHI{-1}) 1.028792 0. 194966 5. 2T6TTE6 00001
IMNT 0000179 0000204 0.878142 0.3937
MoB 0000154 00001532 1.012249 0.3275
MCOB(-1) -0.000272 0000116 -2 336443 0.0338
ECCM -0.005572 0002717 -2 050753 0.05832
ECCM{-1) 0005398 0.002124 2. 528929 0.02321
OFPEM -0.0004566 0.000298 -1.564899 0.1385
COPEM{-1) 00004320 0.000341 1.261343 02264
L -0.001264 0.1032784 -0.0121832 0.9904
R-squared 0.9286296 Mean dependent var 0.634583
Adjusted R-sgquared 0.978937 S.D. dependent var 0044524
S.E. ofregression 0.006454 Akaike info criterion -56.9658152
Sum squaredresid 0000625 Schwarz criterion -6.526382
Log likelihood 92 61732 Hannan-Ciuinn criter. -6.850950
F-statistic 134 9421 Curbin-Watson stat 1.803783

Frob(F-statistic) 0. 000000

*Mote: p-values and anv subseauent tests do not account for model
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2l sl @ sl Geiae Sy s Aaetze Aatudl ol oly Lilas)
Les (dynisio dasd (29 0.006 &l (S.E. of regression) jlumid gLkl ozl olé « juaatll Bagmy 3lasy Losdy
3 B e Bier Aoy g 3geidl atety JLillg Bogume plall sazell 2adeilly Adasall wuall cy B9yall OF Jl ada
Anaziad| SULal) 7 3gaill dasMa (uSad Aaazill (Sum squared resid) 31l cilasys foame dasd O LS. ypuaall
Schwarz Criterion (SC) s Akaike Information Criterion (AIC) e z3gell jLasl mlal 2 udlly Ll
73kl &55la0 7390l Aasdhe Bag> de Juu b 989 cdndseing Adlu Leyd cdxw 438 (Hannan—Quinn Criterion
3951.80  Jls> Durbin—Watson &usbas] Zasd coily «@lsall 1N LLIY (e CaasIL 3lan Lody Lol
slasdl o alas Sil3 bobsy) ASin 3929 pae ) ada Les <2 (4o Awyd Aoyd (P9 Durbin—Watson statistic ;L |
Al Agially Apacaill 5531l (o Al Aty et grolsdll zigail o] S5l (Ses ole Aiimsy gzigeill §

79



89 =70 2 ((2026) 37 : Jkeidt W31 01:30a0 19 illomall | —Ahanod! dmslr —yplnd) pghally pomndlly 3LaBY) pohall s

Glzll zLladly 8,01 slatd¥l clydige ot A8Mall Julomtd Lolio dlazmy Los cliledd Suaedl diesdhe J) 280
(s3LazdYl mgull Sytuns
iz gl Adlio Baga sLas! .6
O AST Ay Jo¥1 Alshally 8yuaall ;0¥ 5puas 3« (1.0.1.1.1) iz 3seidl ARDL z3gaill e slezedl
A LY (e degame Jlariuly clldg oz 3gaidl lda ¢lol Bage
(breusch - Godfrrey Correlation Im test) : 13| lols ¥l &iéw Las! 1.6
0.11 caly a8 prob chi —square daud o las 1Al bLadl A an (e z 3gaddl sl J15Lasy) i pdy
113 ol L coud @ladl o e s (@1 cpuall 2,8 Juai Jlidly . 0.05 Bgiall Syiun (o AST (29
HETREIOSKEDASTICITY Test ARCH ¢pladl Cadlis | a1 i sl l. 2.6
0.05 (ro ST 29 0.18 il ud HLasd| i dualiedl Prob chi — Square ayd ool HLas¥l lia gl ol
bl il pae A e Lelgisl puey Blod! uilms I add @I puall Anyd Jsud (S aeles
Histogram- normality Test §lgell (aedadl a9 5Lisl 3.6
0.05 wgiall Gsiun (o 2ST 29 0.98 g9lud Prob jarque — Bera deyd o Lasdli ;Las lia mls M5 e
Leads Lajes dege Lel (gl cuball pionll ASCn oo Gloall ol ) 445 (1 paiall Aunyd (a8 aue Sl
(stability test) |, 413! 5L 4.6
il lgmall G lamid) z3seid Unsdl mumaad 7390t 8yuall cdlolanl) A il 3a=m
e Aapll sguzdl U515 SQUARES OF CUSUM 3 CUSUM (ye JS cllasy il JSCAd) adg 13] cie 5ol
BROWN, (e JS Lo 58] (&l CUSUMSQ 9 CUSUM slylias | gaddaty Liad Slalydl lase (e 1obiduly 5% Ssiue
hlas¥l asl alusiwl e ad A s ¢l 3929 (0 Asasiwd] SLlbdl sls e uSTs (S 1iag DUBLIN
(1975) EVANS s BROWN, DUBLIN (ye (S L>5i8] (&I
e &atll 9> S35 Lay CUSUM of Squares Lasls CUSUM lasl qizie o 5Las¥l IS (e ity
L olaad 929 ades z3gerdd LI cMlolall jlydnwl J) aUS pdag dwlydl 8,88 Jlghs 5% Lgiae Goius
28559 . o3l e el maall e dlazadl claaal) il ol Hlanad! e (e LS alpaall ogn SEMall § 5,550
oo Adle Aoy aiedy z3geidl O) Joall Sy cdileg .z 3gaill Bl § BaS ildgid of Bals ildas 3529 pue gl
ol b (oMl B9 soliard¥) Julmall (§ sleiedl) 415 din dpalerad) mludl o LS 2wliall 448435l
Aulydl gaungay dalasl
Ao (b Lareal guag 0Ln1d¥ oamdly Aol g aadly sl ol Lasy) (ol sl Jouzd!
iz 3geddl
Loadly Al ol il 3 Jeuzd)

(Laliazdl) z3geill Ansog Las¥l dseal 5yilil) Aslan ¥l Al oladll LY ol Sl Al e

Lobasdl Jo¥) alighs 25595 28Me 3929 US55 | (o0 ST statistic F- Aesd | JalSHl sgumedl jLas
131 el 2030 45,0 2ueddl claleadl o s | %1 sie Llall 2oyl all | (Bounds Test) efisdl
il pe alelball bhsis § lolaras WS

a3 Lolazsl I Llsdl (e @ladl sls cuts | e ST (Prob) Jleis¥l deid ol 1A Bl Loadl &lyLasy|

el B e giuly ecaS z3gaill o (paadl 4s,8 Jsi8) 0.05 (Breusch-Godfrey LM) | Post-) duacsadl!
Aol sla¥) Gl e il paaied! 1Sl (tests
Lobiasd) a3l e sllas¥l lilhatal aS35 | e ST (Prob) Jleis¥l ded | sllas¥l ol uiles
polly Lgertdl Slabewll sdall 285 o el (enld! Luiles) 0.05 ARCH / Breusch-)

80



2024 -2000 :5 520 dwld dnlyd> L3gand) ) iSeadt (B (53LaBY) pugdl a5 B ol B SlaBY 1 g Buyss 0

oldanlly 5l Yy 8atueg Al Jasill 42 (Pagan
e lall
Jeledl lylas | e 28a8slly Lgrall ains oo ST (Prob) Jles¥l degs | §lacld andall a 352l
ol G Lolazd! statistic F- wball (b 35) 0.05 (Jarque-Bera)

ISy Loeosill Jyo g 3935 ilstial] sl

1S55 halazdl .l agell el il cuts SSIA Calpmi¥l Las 5489 ISl i Siledas )l ydiwl
psidlly @8, sLatd¥l o Lpuadll Al o | %5 Azl sgazdl J5ls Ll | CUSUM & CUSUM) z 39!
Slas s sl s @1y Loy 5dtne (:Sq
Laadl e

EVIEWS.13 zaliy clayime (e sleie¥ly 2Ll sluc] ge yuall
: Uasett oAl 6.53433 %)Jﬁ."j J:S” bpuald AddMall ,oud5 5.6
Lo Byl Sldie e may oy Eom Uasdl memmns 73903 M oo J2¥1 SyimB 28Mall o5 oy
T3Sk gE A2 b)L{.’Lc.Lg Jasd duslg Lia) EJ?L&J ‘)_7-5.4 (198 s J> 0‘95,! Sy 4‘;3‘2!‘ 3\_7-).&_” ) éjj.a_n &Zb‘).a
O 13) ey skl Jo¥1 8 03lstdl ) puadll J2¥1 3 G A1 MY 6455 Ao pu Adypan oSy IS (e
Al S o J2¥) Ash A8Me Sl of e Juy 0.05 (o J3T Lgins Aullais ae Al 8ylisly Uasel) s Jolas
(JW Jguzdl 3 dmssge J2¥ Bruad 28Mally Uzl
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ARDL Error Correction Regression
Dependent Variable: D(HHI}
Selected Model: ARDL(1,0,1,1, 1)
Case 2 Restricted Constant and Mo Trend
Date: 03/12/26 Time: 20:35

Sample: 2000 2024
Included obsernvations: 24

ECM Regression
Case 2: Restricted Constant and No Trend

Wariable Coefficient Std. Error t-Statistic Prob.
D{MOB) 0.060157 8.62E-05 1.791047 0.0935
D{ECOM) 1.105572 0.001635 3.407994 0.0039
D{OPEN) 0.090465 0.000213 2191552 0.0446
CointEg(-1)* -0.228792 0.004748  -6.064539 0.0000
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Levels Equation
Case 2: Restricted Constant and Mo Trend

Yariable Coefficient Std. Error t-Statistic Prob.
INT 0.080621 0.004733 17.04098 0.0000
MoB 0.074079 0.014715 5.054674 0.0000

ECOM 1.056053 0.036745 2873474 0.0000
OPEN 1.041235 0.010400 0.118784 0.9070
C 0.043912 3.310368 0.013265 0.9896
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Mull Hypothesis: ECOM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.518757 0.7929
Test critical values: 1% level -4.416345
5% level -3.622033
10% level -3.248592

*Mackinnon (1996) one-sided p-values.
Mull Hypothesis: ECOM has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.257¥603 0.9704
Test critical values: 1% level -3.752946
5% level -2.993064
10% level -2 638752
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Mull Hypothesis: HHI has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.160652 01167
Test critical values: 1% lewvel -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: HHI has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on AlIC, maxlag=5)

t-Statistic Prob.®

Augmented Dickey-Fuller test statistic -0.337700 0.9039
Test critical values: 1% level -3.769587

5% level -3.004861

10% lewvel -2.642242
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Mull Hypothesis: D{HHI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on AIC, maxlag=1)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.642802 0.0491
Test critical values: 1% level -4.440739

5% level -3.632806

10% level -3.254671

*Mackinnon (1996) one-sided p-values.
MNull Hypothesis: D(HHI) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on AIC, maxlag=1)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.818813 0.0080
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

o 653 sl Jloataly INT Ao &yl yanel jLas ! : 03 o) Gxle

Mull Hypothesis: INT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.178695 0.8923
Test critical values: 1% level -4.394309

5% level -3.612199

10% level -3.243079

NUIHypothesis: INT has a unit roat
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=5)

-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.740704 0.8178
Test critical values: 1% level -3.737853

5% level -2.991878

10% level -2.635542

Mull Hypothesis: D(INT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.944833 0.0264
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: D(INT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=0)

t+-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.962049 0.0062
Test critical values: 1% level -3.752946

5% level -2.998064

10% level -2.638752

#*FMarkinnan (MO0RY nna_cidad namhiac
Mull Hypothesis: D(INT) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on AlIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.503653 0.0148
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495
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MMull Hypothesis: MOB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

-Statistic ProbD.®
Augmented Dickey-Fuller test statistic -1.642595 07435
Test critical values: 1% level -4 416345
5% level -3.6220323
10% level -3.248592
Mull Hypothesis: MOB has a unit root
Exogenous: Constant
Lag Length: 1 {(Automatic - based on AIC, maxlag=5)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.949550 0.3054
Test critical values: 1% level -2.752946
5% level -2.998064
10% level -2.6238752
*Mackinnon (1295) one-sided p-values.
“ull Hypothesis: D(MOB) has a unit root
=xogenous: Constant, Linear Trend
—ag Length: & (Automatic - based on AIC, maxlag=9)
t-Statistic Prob.*
wugmented Dickey-Fuller test statistic -3.883496 0.0000
Nest critical values: 1% level -4 7283263
5% level -3.759743
10% level -3.324976
‘MacKinnon (1296) one-sided p-values.
Mull Hypothesis: D(MOB) has a unit root
Exogenous: Constant
Lag Length: 9 (Automatic - based on AIC, maxlag=9)
t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -4 522994 0.0034
Test critical values: 1% level -4.004425
5% level -2.098896
10% level -2.690439
Mull Hypothesis: D{MOB) has a unit root
Exogenous: Mone
Lag Length: 7 (Automatic - based on AIC, maxlag=2)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -2.004072 0.0461
Test critical values: 1% level -2717511
5% level -1.964418
10% level -1.605603

*Mackinnon (1996 one-sided p-values.

Mull Hypothesis: OFPEM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.692647 0.2480
Test critical values: 1% level -4 4163245
5% level -3.6220332
10% level -3.248592
FlarkKinnan MHMaaRy nne-cidad nvalnac
Mull Hypothesis: DMOPEM)Y has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on AIC, maxlag=2)
t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -2.166630 0.0029
Test critical values: 1% level -2.5669259
5% level -1.955406
10% lewvel -1.608495
*Mackinnon (1996) one-sided p-values.
ML 1 Y UL IS O S, L L IS S L L
Exogenous: Constant
Lag Length: 0 (Automatic - based on AlC, maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.089974 0.0415
Test critical values: 1% level -3.752946
5% level -2.9928064
10% level -2 638752

*MacKinnon (1996) one-sided p-values.
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