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Abstract

Article information

This study investigates the role of financial deepening in
promoting digital development within MENA countries from
2000 to 2023. Financial deepening aims to foster broader
economic development, and the digital economy has become a
crucial driver of sustainable socio-economic progress. The
research employs advanced spatial econometric techniques. It
constructs a comprehensive digital development index and uses
a Spatial Dynamic Panel model combined with a Spatial Durbin
Model (SGMM-DPD-SDM), estimated via Generalized
Method of Moments. A 16x16 matrix, based on geographical
proximity and economic correlation, defines the adjacency
between nations. The key finding is that financial deepening
significantly boosts a country's own level of digital development.
Crucially, it also generates positive spatial spillover effects,
meaning it benefits neighboring countries as well. The analysis
confirms strong spatial dependence: the digital development of
a specific country is highly influenced by its neighbors. The
first spatial lag of the dependent variable is significant at 0.82,
indicating that higher digital development in adjacent countries
directly elevates the focal country's own development.
Furthermore, control variables like economic growth, government
size, and trade openness were found to have direct positive
impacts on digital development. These variables also exhibit
significant indirect (spillover) effects, confirming that regional
interdependence is a vital factor. The significance of all spatial
lag variables in the model strongly validates the presence of
these spatial and regional effects, underscoring that digital
development is not an isolated process but is deeply
interconnected across borders.
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Aim and Introduction

One of the most critical criteria for assessing the development of the digital
economy is financial deepening. Most analysts agree that financial deepening can
accelerate economic growth. Economic policy orientations are increasingly
aligned with the objectives of financial deepening, underscoring its growing
significance. The digital economy is characterized by its large scale, rapid
development, and strong connectivity—factors that demand more accurate and
efficient financial support.

Financial deepening refers to the multi-dimensional strategy for establishing a
market-oriented, multi-level financial system to foster economic growth. This
approach includes the expansion and development of financial markets, the
creation of innovative financial products and services, the reform of financial
institutions, and the strengthening of financial supervision. The digital economy
today extends beyond the realms of electronics, communication, and information
industries, and has deeply integrated with the traditional economy. It no longer
represents merely a part of the economy but increasingly defines it as a whole.
Given its potential for growth and high profitability, the digital economy and its
associated industries require substantial financial support.

Financial deepening enhances the stock of liquid assets, expands financing
channels, and directs capital flows toward competitive, high-yield digital
sectors—thereby promoting their rapid development. Financial institutions are
increasingly supporting emerging industries through targeted credit policies and
are actively facilitating the digital transformation of traditional sectors.
Furthermore, regional financial deepening improves the accessibility of financial
intermediaries—such as banks and venture capital firms—to real-time corporate
information. This reduces financing constraints, broadens financing channels,
lowers capital costs, and provides firms with more diverse financial options.

For digital economy enterprises, financial deepening improves resource allocation
efficiency through the integration of advanced technologies such as big data. It
enables the effective investment of funds in critical areas of the digital economy,
thereby fostering its development. As the digital economy expands, it becomes
essential to manage the associated financial risks. Financial deepening addresses
these concerns by reinforcing the financial market infrastructure, enhancing the
regulatory environment, and adopting comprehensive risk management strategies
to ensure the sector's sustainable and healthy growth.

Moreover, financial deepening spurs innovation in digital payment systems,
digital currencies, financial technologies, and other related fields, resulting in
more efficient and accessible financial services that underpin digital economy
growth. Overall, financial deepening plays an important role in reducing financial
constraints, enhancing resource allocation, managing financial risks, and
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providing vital financial services to support the robust and sustainable
development of the digital economy.

Methodology

This study employs a random dynamic panel model using the Spatial Generalized
Method of Moments—Dynamic Panel Data (SGMM-DPD-SDM) framework
with two-stage Arellano-Bond estimation and random dynamic coefficients. To
evaluate the effects of financial deepening, economic openness, government size,
and economic growth on digital economy development in MENA countries,
spatial econometric techniques are applied. In this model, the development of the
digital economy is the key dependent variable.

The selection of explanatory variables—namely financial deepening, economic
openness, government size, and economic growth—is grounded in theoretical
foundations. The inclusion of the lagged dependent variable in the model
introduces autocorrelation between the explanatory variables and the error term,
violating one of the classical assumptions of panel models. Consequently, the use
of ordinary least squares methods in fixed and random effects models would yield
biased and inconsistent estimates. Therefore, dynamic panel data techniques are
employed to ensure robustness.

Findings

The results indicate that financial deepening significantly enhances digital
economy development. Additionally, its spatial effects reveal that financial
deepening in one country positively influences neighboring countries. According
to the spatial lag estimation, the digital development of a given country is affected
by the weighted average of digital development levels in neighboring countries,
with an estimated effect of 0.82.

The estimated coefficients for economic growth, government size, and economic
openness are all positive and statistically significant, confirming their direct
contribution to digital development. Moreover, these variables exhibit spatial
spillover effects, further validating the presence of regional interdependencies. All
spatial proximity-related variables are statistically significant, underscoring the
importance of spatial and regional dynamics in understanding the influence of
these factors on digital development.

Discussion and Conclusion

To promote financial deepening and foster the growth of the digital economy, the
following recommendations are proposed based on the research findings:
Gradual reforms in the financial system should be pursued, with an emphasis on
improving the efficiency and quality of financial services through the
establishment of a sound regulatory framework. Strengthening the capacity of
financial services for the real economy and encouraging traditional financial
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institutions to enhance their service offerings will ensure robust financial support.
Simplifying approval processes for digital economy enterprises and lowering
funding thresholds are also crucial for enabling the rapid development of this
dynamic sector.

Encouraging innovation in financial products and services tailored to the needs of
the digital economy—such as those based on e-commerce platforms and
blockchain technologies—will drive further progress. Additionally, promoting
direct financing through the gradual liberalization of capital markets and
increasing their share in the financial system can significantly stimulate economic
growth.

Welcoming foreign investment and facilitating the entry of international financial
institutions will bring in much-needed capital and advanced financial
technologies. These measures will not only enrich the financial ecosystem but also
accelerate the digital transformation process across the MENA region.
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econometric models
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Table 4: Pedornini panel cointegration test

09031 bolel Panel lao L] Group (slao sl
14 Y/ oY -
rho YIfe5 \iias
t - IFaY YFY
adf — /YA AT
e N(O, 1) by mis slls S5 03051 sl ol plas s Gags sbail sk

lad (miwolasdl gy 4 0591y s O-F

5 ohse 0se3l 5l kol Jae 51y 51 8 (P izl (o (ol (Soon 975 (i o
SLaidl dnngi (olad (SKiwnad 3929 (o) p «0305] Cnl planl 5 Baa o oolial 65 (905
Mo 5 Cute plad (Siasnsgs Silo (g0 o)l oo jlaie oS ooy Lo )5S i Jlzus
L slaysiS nte (Sondss 53 el e (ol (Siamogs oy Sl o e
Oz iloads abl> YLl s oladl b sle,9iS awgy clawgin jobay YU Jloms sladl
w2 LS 0 b Jlioms slaidl b gla,aiS wms o lis 1) shie Cdle o)kl ol as Sb
S Sl Anags ] il sl 925 58,5 18 o 55y s 7 o9m3l 3 o o
99 (s 095 e iSTas 4 (WS ol Gol8l L g 0g, 00 5 S5 polie S 4 o)Ll ]
el 00 6110 Jgaz 50 05,5 5 Olhge slayse;] 5l sdelimsds bt Law ) oo

bdd (Swod pudiiid g0l @G 0 Jgua
Table 5: Results of the spatial correlation detection test

O] JIRV Z o)Ll Jless
Moran | - IAaY YIAYO feee
Geary ol =Y+ Y [eYY

gy basl asle

397y pAS p (S yho dndy g3l 93 ym 0 a5 B ol @IS B Jgaz Gib
doy5iS Jlions slaidl daxwgy (loe g 0dd o) do )0 W (g ylogne mhaw o Senoss
(Sely 0y 3975 ¢ sai Sbogeil @l 4 4zl b o)l sy (Ste gl (Sies
5 Joe wbg oo ol el 90 5o elaly Bb Jow CJB o Jlions oladl anwgs o las
@ y0 5 009 LIS e OLS Juw sl eolatul ol ply g plol slailaie § olas amy jqa>
0,5 oolazwl bad e b Jow 3l

y. Pedroni (2004).



0 VFF 5wl — egw bylowd — 055y g Cunmy Jlw — (63LRB! (g jlailowins g W pidg 5y dolibad

2230 (2 Al paoai (gl y3 Lk wil— JuiMl | 19l —3Y 5T glal> 1093 ol 0 59 0 O-F
(SGMM)
@l oo sty olad g B jlate 5515 90 b — GV )T lad Jaw 0515 5l Ceend 0l o
aadg aS awd oo HLis gl ( Jaw 055l 1 B jlatie Cand jo el ouls &)1 F Jgu 10 odelcawoay
AV L ply psite (nlcupd g 00 I g 0,0 A0 liabsl o b iy piite (oLa3 gl
Slail dnwgi 5o sla e 5l Sy &S aadoe LiS 5 03 Joo (2l SbeS &5 b
elad 13U pagan i o )Lil 4 jabo yles el 433 090 ;o Jlozu s slaidl arwgy (Lo
226 Jos o5 cul ol gaihie 5 (IS 4 bgyye (Solios asgozs b LLI I o (sladlaie
oaliv (nlply S oo Joo alues Shialin 5 (oSle sbml gl laihie 5 olaS
5958 Jlams slatil anwgs 5o 1525 12 )0 Jluzms slaidl aswgs (35 (el o5 058 o0
il 815 (5 VL s Lt g slone (slo 55 dr 5o 455 oty s sl 3,5
el HIAY e 4 T 18 5 e 5 05 ym0 5V 49iS ol iz slazdl dxwys

P RB jsba Wl o Jlo Boosd s po plaS AT S0 /1Y pb (Lo Boond s
Iy Jlezms slasdl mlio 4 092y (arass (o Goosd widn dgge |) b 925 Jluzms wlaw
olei s g S o Cugd |y Jlemms glio wd) (Joged Jlo el 9 g Lol sl JUIS &5k
Gl sl o Slass 5 Y gamo o o Gaass oyl posdle ams s 5 1) Jliuzmgs olatdl dansgs
el ot IS 4 a5 WS e By [y B e glacls 5 T (g usil wils
VoYY 0 ) en g o)l) auiS g0 SS Jlizms olaidl o 8 00 sloes 15 sl Jb

sy S I3 5.5 Jlmg SLal g iy folins L) 55 g ol e
| Jims oLl ans o925 315 LS sy s i abe o 5 (g re e i
L oolamdl ad) i a5 a2 o i codeliwmdts bl e B3 so il o ys /0 Y
a3l dnsi by (gl cine bl qoolail 0y g sl Lo stne doyo iy s o <[+ F gy
az s cpl e ls Glate 0591 j0 1y 0ae 1 55,5 urite (pl o po 4l A Az g5 Lo ls Jlusus
Al J5e o ysaS Jlions slatdl drwgy 5 wilgi oo do ax U goladl al ) a5 weo oo ol

Ol as 0 SO L as conl fpl Silo g lo gine oo gy s jo olaidl yogs b as o S
e saday s olamdl axwg daygtS L3l Lallil o ar ol ly 5 olelo )l aex
78 (S S 5 g0 S 25 (ol s ol 5o Tae 5l e il gn I3l a0
> oty e o sl I st g el ) 45 el doys VB iy 45 il ]
4 olatdl (05 5k az 0 1) oyl (ka8 g golatdl ol yiie (Jius (gloiie Gl yo 1) 63,51
Joline (g Lol Lloday colazdl 04 5k a0 550 (58,91 ol po dedr a1 yous lools olaisl o5

Lol (515 Gloo slacs y955 b Geaie cdiannly soxio yy Joo (nl (Sl yeiite (5 IS T L g 009

1. Shan et al. (2023).



315563 05ak0 0umisS (pold (3l po (M Juallgy] [ 3Ll drangi g3 (Jlo (poni 2LaD ST owy \ald

al—Juidly [ y3b-g5¥,T (glale 5090 <l i 3,91 0 F Jgur
Table 6: Estimation of two-stage Arellano-Bauer/Blundell-Bond coefficients
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Table 7: GMM-DPD model specification tests
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