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Abstract

Emerging countries face challenges in their ability to adopt the
requirements of digital transformation and digital technology to
serve financial inclusion. Despite the significant digital
transformation and expansion of financial inclusion, there are still
large segments of individuals and groups who suffer from digital
illiteracy and are not immune to the digital challenges and
financial fraud that accompany the implementation of digital and
financial transformation. This makes them easy targets for
financial fraud via electronic applications, which are required by
digital transformation processes and the goal of enhancing
financial inclusion. This represents the dimensions of the research
problem. The research aims to analyze and discuss the challenges
facing digital financial transformation processes, represented by
digital and financial illiteracy, which hinder and limit the spread of
financial inclusion in societies and countries, as well as the ability
to confront them and mitigate their negative impact on financial
inclusion. Digital illiteracy continues to contribute to the exclusion
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of various groups and individuals. This requires the adoption of
strategies and programs to enhance the digital financial position
and reduce consumer digital illiteracy. This can take various forms
and programs, such as financial digital education, enhancing
information and digital marketing capabilities, and strengthening
community infrastructure to enhance the ability of excluded
individuals and groups to access financial inclusion services.
Undoubtedly, the financial sector is increasingly being managed,
led, and directed by digital technology (Technology — Driver
Sector).

Key Words:

Digital finance, financial inclusion, digital literacy, financial
literacy. Digital technology.
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Abstract
This research aims to improve disclosure in the lrag Stock
Exchange (ISX) to enhance its efficiency and bring it up to par
with global and regional financial markets. This will be achieved
by developing an interactive, intelligent platform dedicated to
disclosing cyber and geopolitical risks, utilizing the Power PI
software. The platform will be available free of charge on the ISX
website, supported by Excel software. The application was tested
on a sample of banks listed on the exchange (Al-Mansour,
Baghdad, and the National Bank of Iraqg) to assess their cyber risk
disclosure requirements. A questionnaire comprising 21 sections
was developed for this purpose. Through interactive analysis using
Power PI, the research found that the banks in the sample were
similar in their cyber risk management practices. The gap in
implementation among the sample was identified in the procedures
for allocating funds for risks, with the largest gap being in
cybersecurity supply chain risks, ranging from 1% to 20%. The
research concludes with several recommendations, most notably
that the ISX adopt the proposed platform and make it available on
its website (isx.ig.net) as an interactive platform. Smart platform
available to all market participants and stakeholders to contribute
to improved disclosure of cyber geopolitical risks after providing
the necessary data for platform implementation.
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Abstract
The research aims to analyze the role that digital transformation

plays in improving the performance of financial markets, with a
focus on the Dubai Financial Market as a case study model, and
extracting lessons learned that can be applied in the Iragi financial
market. The research relied on the descriptive analytical approach
by analyzing the UAE experience in Dubai Market and reviewing
the reality of digital transformation in Irag. The study concluded
that digital transformation in the Dubai Financial Market
contributed significantly to improving operational efficiency,
enhancing transparency, increasing liquidity, and attracting foreign
investments, by adopting the latest technologies and digital
platforms. The research also showed that the Iragi Financial
Market is still in the early stages of digital transformation as a
result of challenges related to the digital infrastructure, legislative
environment, and competencies. Technology, and the research
concluded by providing a strategic framework to benefit from
Dubai’s experience in developing the Iraqi financial market.

Keywords:
digital transformation, digital trading, financial market
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Abstract
This research aims to deepen our understanding of the severity of
the challenges facing the world of digital financial services,
explore whether these challenges are actually driving some
customers to leave the financial system, and examine their
cumulative impact on consumer protection. The research also
seeks to collaborate with specialists in the field to identify best
practices that can address or mitigate these problems and provide
support to decision-makers in developing countries. The research
adopted a descriptive and analytical approach, with a
comprehensive questionnaire prepared to measure the views of
Anbar University professors and staff on the current challenges
and prospects of digital financial services. (58) questionnaires

were distributed, and (48) of them were used for analysis after
excluding incomplete ones. This analysis was conducted using
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SPSS V22, with face validity and Cronbach's alpha coefficient
being adopted to ensure the reliability of the statistical tool. The
results of the study demonstrated that institutions' adoption of
future-oriented strategies clearly enhances their ability to meet
challenges in the field of digital financial services by reducing
risks associated with data security and legal obligations, in
addition to supporting continuous innovation that keeps pace with
the requirements of the evolving digital market. The study
recommended the adoption of long-term strategic plans focused on
the future and employing digital innovation as a key tool to
address current and future challenges in the financial services
sector. It also emphasized the importance of allocating sufficient
resources to develop digital solutions and enhance institutional
resilience in light of the increasing technological acceleration,
ensuring reduced risks and improved operational efficiency.
Keywords: Critical challenges, digital financial services, legal
compliance, data security
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Abstract
This study highlights key developments in the Iragi financial
system from 2021 to 2024, a period marked by an accelerated
digital transformation alongside profound challenges. Despite the
successful mainstreaming of electronic payments and an increase
in bank deposits, the system is facing acute pressure on foreign
reserves, a rising trend towards "dollarization," and a significant
gap between savings and credit granted. The study concludes that
these contradictions point to the ineffectiveness of monetary
policy within the existing economic structure and presents a set of
recommendations to address them, focusing on strengthening
digital infrastructure, reforming financial services, and developing
bank lending policies.
Keywords:Digital Geopolitics, Digital Transformation, Digital
Financial Services, Cyber security.
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Abstract
This study investigates the impact of geopolitical shocks on the
Irag Stock Exchange (ISX) performance from 2014 to 2024. It
aims to decipher the dynamic relationship between regional
political events and market volatility, while assessing the market's
resilience in adapting to such shocks. The significance of this
research lies in providing empirical insights for investors and
policymakers regarding financial risk management in emerging
markets, particularly within unstable economic and political
environments. Data were collected from a sample of 128 monthly
observations of the ISX index and geopolitical variables. The
methodology employed the Autoregressive Distributed Lag
(ARDL) model, preceded by Unit Root Tests to ensure variable
stationarity. Post-estimation diagnostics, including the Bound Test
and Wald Test, were conducted to verify long-term equilibrium,
alongside the Error Correction Model (ECM) to examine short-
term dynamics and the speed of adjustment toward equilibrium.

118



YoYo Gualddl (g siad) (gl alad) jaisall ailBy - ISSN 2709-2852 — depslaall 5 dsllal) o sladl Al

Additionally, autocorrelation and model stability tests (CUSUM
and CUSUMSQ) were applied to ensure the robustness of the
estimates.

The empirical results reveal that geopolitical shocks do not exert a
statistically significant impact on market performance in either the
short or long run. However, the Error Correction Term (ECT)
indicates the market's inherent capacity to regain stability
gradually following any structural imbalance. Economically, the
findings suggest that the Iragi market is more susceptible to
macroeconomic factors and government fiscal policies than to
geopolitical shocks. Consequently, effective investment planning
and robust oversight are paramount. The study recommends
developing long-term assessment strategies and early-warning
systems for volatility to bolster financial stability and empower
investors to make informed decisions based on accurate data.
Keywords:Geopolitical shocks, Irag stock Exchange, market
performance, emerging markets
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Js ) bl A8 8 Jaen dfing 5yad Al Aul) Alles ARDL zises
Ay Al 3 3hall Gsm slaly GPR Tpsligeal) cilesall é5e oo
DA g liay Gialdl dad Cldg Baas dalidas ) dulyall a8

anl) CuilallfEdll) Giagal) -

(Model Specification) z3seill Cauag —).¥

R RN R P RCIR NI JPREC WA PRI - PR PR, IR
LBl st sy s 2 an allg ((ARDL) de)gall A iajll g aall
z3saill Car gy el e daliaall cilapa B cld clysiall ey A Saalinall
G ol se (e (GPR Lubisaal) cilerall ydige 5 (b
(2024-2014) sl Pla &llyg ISX60C ddladl 3 (3l

((ISXB0C) ag—) (3 el ;g 58 als i e z3galll ()5S
e ading (GPR) dubigaall Hhladl ) d5e s ) Jiiase jiiag
Il ) Gl o) 2S5 ) Al ) Gl
Gladg j oty (gl s PLa s i wbusadl claall ) dbe
By A Ligh A Ball Ll il 2 3g aill a2di 1Y e oLy Lyl
t b LS ARDL z3sail dalall deloall bl (e iy siiall oy JaY)
LY jules 3-8 A uliall @lel ) (e o (ISXE60C=f(GPR)

.é@\h
Variables Definition & Data ) <llall dgig cilpiall aaas —Y. ¥
(Preparation

(2024-2014) 52l dusi s by e Laell caslall 5 & a) s
ARDL 73505 alaata o) oy Lo 8yl drie) dlules <5
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AV Clyriall UL Criacas 3

(ISX60C) Gl slal yiiga )

Ghad) (g elaly Lol (g5insn oSy (a9l (8 il inall e
Ghal Gl (g1l oyl gl e B3l L) AL G350
Sy wee Lgis€l Jsat 050 Al V) Lt s Laalaiel ot Al (3651
cpanill 2 Lilas] Lgiea

(GPR) daubisuall jlalaall yi5a .Y

W Cliglly bl Glesall 4y Sy ¢yl Jtisad) il Jie
By ((GPR) bl yigall o Ul o Joeasll 2 Lalll L) Gy
asaill (8 lgalaain) U8 LelalSs dajng Whmnda 2aal (Sl chlod Cuecad
G Ailany¥) Gl Jdail duad) 50 (EViEWS12) zaliy alaiiu) 2
Gl dady chsiall (s da¥) Bjualy dbigh dSulall A8 sty sy
Ol il g

olad) aladanly clysiall b e B :(Pre-Tests)dlall cl)lady) .y
(ADF)saasll 3

(ARDL zisa jlaal Jada :(Post-Tests)dand) clylaay .y

Ly ladl ((Ramsey Reset) jlas) ((Wald) jlasl

«((CUSUMSQ) 5 (CUSUM)ay byl lasl «(Autocorrelation) il
s Bina ) Ypa <o) dlish 38l Jdails (Bound Test) jlasls
Ll Jiaed de s dalae (aniiing dalaal (ECM) il

:(Unit Root Test)4ulall cij,Lady) —y.¥. ¢

bl e U iy (ARDL zisad yats Jd :(ADF)sassll Lda z3sa
(Dickey-Fuller) ADF ,laal alasia) 23 @lld) L deadiwall daieill sl
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ISSN 2709-2852 — dssulaall g Aadlall 2 glall daa

Btiss gl ol (UNit ROOL) sany sia e (ggiad culpiiall il 1) Laa (3aacll

«Srnall 2ic
z3sai alatinl mand (1)IdSY) Gl xie 5l (0)] (sianall ic A3l il paial)
.ARDL
variable P-Value t-statistic | Prob. result
GPR Level (with constant) | —-4.9036 | 0.0001 Ve @
1%
GPR Level (with constant | -5.1400 | 0.0002 R
& Trend)
1%
GPR Level (without | —1.2017 1 0.2093 By o
constant & Trend) )
ISX60C Level (with constant) | —1.2017 | 0.2093 Fise i
ISX60C Level (with constant | —0.4075 | 0.9864 By o
& Trend) )
ISX60C Level (without | —0.0338 | 0.6697 Fise i
constant & Trend) )
D ISX60C First Difference(with | —10.4022 | 0.0000 R
constant ) o
D ISX60C First Difference (with | —11.2135 | 0.0000 Ye
constant & Trend) %1
DISX60C | First -10.4419 | 0.0000 |  xic i
Difference(without .
constant & Trend) %ol

(EViews) dasy dajs zilis 1 jaadll
Gald) dac) e Jgaad)

O by Auhall Jae chuidl sl g (ADF) sasgll jlodl) ) mikll ey
Diss (150 (GPR) dsubisaal) cilenall juiie o)) oo 3 4L days dus
e ) bl Coelal cpa b eoladly Culd dgags Culd dsas Slla A gl die

ppall dayall e puatiall liel Sy el Lolaly Culbh (o (g5l Nie i
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DR il el (lad) 8 . b dayd 3aa3 ) 2 3lad) ) Tslaud(0)
& sl die sy (ISX60C) adled)l 3hedld 3hal) Gow el e o
O (1)1 Y (ssisal e a3 (51 YY) 3 Dyiss ranal 430 Y cipall aan
SV 2isa deedle g hsidl Gn JelS @lagy A cplal) 1
e Slie 3 LAuhal a8 ) G A il (ARDL)Acjsall duiajll clgaill
Aalall g0 Lphual) dapy (S duilaie je Gibadie pe daladll o 40538 7 354l
alasin) Aoy N i bl sde (b dddes lgain Aapal)l U lgases Jigal
Gl 3hall G el e dusbissal) Glerall ) Jdsil (ARDL) zdsa
Lol il iy ushally sl Cpuaall (e JS e AL
rdosayd) LAY —vLy
(ARDL) gisai Julas .1
sall) gaall Ae—y vy
A Bl Bhall Bgw e o Baaill 85l & (ARDL) gises dslas ekl
Gsine I8 Jal) o3l il Cus ¢ SIA SieY) e ddle days G (ISX60C)
O e (0-974247)4L S eV dalae o LS cdild) el sl
Db (I ey Lee cddlal) il e DS Teda puin Ha5a0 8 AR il
il gadl e daldl bl 8l by gl

tomadll aall e ARDL lial gl (Y)ad) Jsan

variable Factors standard t-Statistic Prob.
error

ISX60C(-1) | 0.974247 | 0.019430 50.14036 0.0000

GPR 0.107524 | 0.134198 0.801233 0.4245

GPR(-1) -0.156196 | -0.133269 | -1.172036 0.2434

C 21.66681 14.69638 1.474296 0.1429

(EViews) daay dajs gl 1 jiaal)
Galddl das) cpa Jgaad)* *
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WD)l agh (g5iwe 525 (ISXB0C (-1) =0.974247) S jlaay) Jalaao
Al aally adalily pdigall O (uSey Las ((P=0.000) Cnll (grxia oo
nad gsine Sl (6 jela ol (GPR) dasladl Lill Lpulisgoall Hlaliddl i

(P> 0.05 ) sV o) I elsas csdll
el (30 (%95.8) Mss mmss zdsalll of Lo Ju (R? = 0.958402) «
Oe o3l e (gasally ARDL gigai il daa (g0 SHI Ly igall
Breusch-Godfrey loal alasiul & czsaill s 4 S Lalay) i
«(P-Value = 0.354 > 0.05) <l Ldlaa) dad ) il cuy g LM
s (adY1 o)) i Lan ¢ z3gaill gy (b 03 Tl dgmg are Il ey
e Om A didas (A zasall Clpad dByy ddsise Hay ADUBRLYL

LW G0 Bhall Gow el LS 5 (GPR) dsulwssall cilovall

.(1ISX60C)
Jushal) (gaall —¥. ¥ ¥
L gl (Long Run From and Bounds Test) alasiul Jishll (sadl Julas
ok
: skl gadll e ARDL lid) @it (¥)ad) oo
variable Factors standard t-Statistic Prob.
error
C 21.66681 14.69638 1.474296 0.1429
ISX60C(-1) | -0.025753 | 0.019430 -1.325408 0.1875
GPR(-1) -0.048672 | 0.113986 -0.427002 0.6701
D(GPR) 0.107524 0.134198 0.801233 0.4245

(EViews) daap dajs il 1 jaall
Galdl das) e Jgaadl* *
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Grne yts lu (ISX60C(-1) = —0.025753) lasll monasi Jalaas
sl (A sdsall sage deju ooy N udy L o(P = 0.1875)
i3y (GPR) dssbisaall clesall (s Ja¥) dlish 4l Ale a5 Yo
(P > 0.05)Gsud
LI TV o R
Sl Goudl aaa puar b dsbgall Glaall el SV Gle e
D ety lescall Glasind e Gandl 5538 (0 Iy Lan dilgan (ialidsly
Dl @il ) dana b Al 3 Ghal) G o) ) ) ade
e @l bl Gleaally ol 45)lke duesSall Ldlall cluluadly Jagil)
Al dslady) clubdl iy Ll Geadl 4 (lenuy) Llad) Lis)f
Llgall
Cun o ial) 2Lai®Y) g T Juaiia ) L) 3 Ghall (g JSa o
-B3gdn0 daddg ddjas lelal 8 dajadll ciliwgall 3555
OSs (AIC) Jlme Ao oly zagadll jlaa) & :(Wald Test) _Ladl .o
Glaaall Ga Ja¥) dlsh i)l e Gaaill (ARDL 1.1)Ji) z sl
: (ISX60C)allall 352 Glyall (3sms elaly (GPR)Assslins sl

:Wald Test (long-run) slas) =it (£) &) Jeas

Test F-Statistic P-Value Result

Wald Test (Long-run) 1.42 0.238 Jha e

(EViews) daay dajs gl 1 jiaal)

Galdl das) e Jgaadi* *

Glorall e om daY) dlgh AL ol (Wald) les) moln cay
2 (ISX60C) Ll 3hsdU ahall Gom el yises (GPR) dsslawsseal)
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ANV (ssise e el (P-Value = 0.238) Jlaall dad cily dun cdagine
Glanall &l o) pde JalS agag e ) miam e o+.00)
Aoy ity el Geudl ol o) I il iy Gandl el o dnalugal
Ol cAanlisgall Glesally 43)lie daagSall ddlal)l Cluladly i)l Jalsally S

A e ddra daghll gadl e cpasiall (a AL
el Ay il 1) lae @il iy AN BLGN) LEd) LY
il 8 el cul€ 13 Lo dipd gl Y o) Laey ddaliie (Residuals)
O Olazal Lygpn SV 13a des AW cljial) 8 oladY) e 55 dald
bl Sl LKD) gl oy paie e (ARDL) zised s

.
VLD

t A alg V) lad) =5 (0) &) Jsan

Test F- P-Value Result
Statistic

Breusch-Godfrey LM Test (1| 0.87 0.354 Jh e
lag)

(EViews) dasy dajs il 1 jiaal)

Gald) das) Ga Jgaali**

Gsise o S (P-Value = 0.345) Jlaa¥) ded o) ) bl ekl
GHlsr O Bl dgag e i) aall dusjd Jod e Lae (0.05) dagieall
Slan¥l abias aesg SIN LY A8 e JA z3saill Gl by (£ 35al
Aalll ey -l AL adl o adies Yo ADEWL Sl s 3 clads
Clgadl) 220 (g prls (K5 a20a3 23 38 2 3saill o) e Aaill oda J cAulal
bk On AL Lagal) Al LN Gl aaanudl (Lags) A
LW GhoU @hall Gsw el yE5es (GPR)  Aisbiwsall  cilerall
Gilaladll 56 o 3a 13ag S BaY) e J& #35ail ) S L(ISX60C)
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Ak (e @inlly LY sl el JEY g Lee el O35t
ALK = 3l

(Bound Test) agaall jLad) —¢.v. ¥

«(Pesaran et al.2001) J& o sl (Bound Test)agaall jlidl eyl
FOEEY) Ol L) e agt g3l

ohial c JaY) Abgh 4l BDle an5 Y (Ho)rdyjiuall dpnil

rbiall G da¥) Abish 4l ABle aag (Hy)rdbadl dpca il

& s s LS (Bound Test)asaall jladl il cujelil :laay) =ik
oLl (1) sl

dagul) (Sginual) (Sginual) F-)aas BIGEN NPT
1(1) e 1(0) =) (statistic
JalSs 299 p2e 4.85 3.79 2.15 Bound
Test
d)lie

(EViews) dasy dajs il 1 jiaal)

Gald) das) Ga Jgaali**

SV i) e S8 (F=2.15) digund)l slaay) dad () bl gl
(HO) dppal) dpmjill Jsd imy Laa %5 AN (g5e i (1(0) = 3.79)
Glazall yhse gn AV dbigh dges Ao 259 a0 Jo Ju g
i Laa ((ISXB0C) ddlall 3hsU Glyad) Bsms ¢lal 8505 (GPR) dasslassgual
Gl e elou Goud) ol e L IS5 55 Y dwbugal) claall ()
caghall 5 il

Il ol Oy liny 5 lgae RS 2 Ja¥) Byl i gl o) 1 zaasy
I ) I bl Jalatl) Sty WS )il ileral) 3 paliaial e 0l
Alie daesSall Dl clubdly adalal)l Jelalls ) dapy Gl @end
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Shasall b ABGED daadyl) Auyall daiajd o) il L g8y cdauliusanl) Gileaally
A dalse deganad daiis Goull o € IS A5 Y danbiusal)

1 223 :(Error Correction Model-ECM) il muaal z3gai —0. ¥, ¥
) g Cua (dal) Algh Al LAY el dwlud) dls ) 2 3gal
Gl Gagan mn ppail (sadl) e clpriall G sl i RSl Aeju s
20 ARDL zisad pah il (e zigeil) 138 adiang ol 4 cdge puis
Bound Test ) wl)laal Pla (e Sl (o sl Jalill 2gag o 3oa3)
-(or Wald Test

m k
dlye) =c+ Ay + Bxpq + z ay; * d(Vei) + z Qy
i=1 i=0
*d(xe—;)
(ECM) ol s = 3 il Jgan

Dependent Variable: D(ISX60C)
Selected Model: ARDL(1,1)
Sample: 2014M04-2024M12
Included observations: 128
(ECM) sl =5 (7) a8 Jsaa

variable Coefficient Std. Error t-Statistic. Prob.
D(GPR) -0.215 0.054 -3.98 0.000

C 0.0021 0.0012 1.75 0.082
ECT(-1) -0.462 0.091 -5.08 0.000

(EViews) dasy dajs gl @ jaadll
Gl dlae) e Jgandi* *
e R*=0.67
e Adjusted R*=0.65
e F-statistic = 24.92 (Prob. =0.000)
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Lo cbisiea 5 Wle cla (ECTyy) dabee Wasll momay #3500 o il ey
ol YA e (%46) sad maaal e 5y g Geudl o) ) ek
e Gy Laoys o gl ) Basall didee of (of el s5all DA JaY!
Gsira e 4! Lulu 156 D(GPR) daslissall cilaaall juiie jeday celld aa
o Lanls Slle i Y Aaulisga) leasall ¢ 3 Les ¢ il gl e
AoalaiBY) bl ey LAuhall Jae 55l A L) (50 Bhall G el
Ly oo (S A5l @bl Gabaial o (ol 508 zilull sda (uSa
cBsnd) o) Ayl sandl) dueoSal) Adlall cillandly Aol Jalgal) (s

il lsmall S st mdsa sladiul dgulal) bl ekl
Y (GPR) Laslugaall clarall o) 2024-2014 55l Dla (ARDL)de sl
ol e Y (ISXB0C) ddlall S 3hall Gows oldf Lo (gpine IS0 Sig
sde o) (Unit Root Test) 4ddll chlaa¥l sl sy . Jashll Yy yuaill
Gl die e (ISX60C) it zual iy ¢l(0)ssisall 2ic jzuss (GPR)
Aslaid) e clpaiall pe Jabeill Luslic (ARDL) z3sai Jasg e cl(1) JsY)
Bound Test and ) led Lo cdaedl cllad¥l cajelaly Ahaa) dayo g
A (ya lagla 3S) Z3gall sy o S Bl Y1 las) L o(Wald Test
s 7 3gad gl LS L cpail) Adgise e Lee AR adll e olacY)
L %l (g5ise de Lilas) Yias Wls ¢ls (ECT) dalas o (ECM) sl
ogine e uadll Gl e Luligal) Glerall gkl chill of
Jae 55l DA Gaudl ol 3 Lasla Slale J1a3 ¥ clenall o3 o Sy Las
Aoyl Al Goudl el ) il K5 aba®) Ealill ey LAl
Gloaall il dhy e ddaesSall Al clalddly sl Jalsall S
il pa A o aipdy Gendl g oS lae ¢ Tastne daubiugaal)
diai & (ARDL) zisad &dlaas acdig cJiine Jia) Jlal (paa dunlal)
Lyl Al il
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Sluagilly Glalbiiigy) [alll Gagall-¢

Glaliiiay— . ¢

o Lsina o DS il 5 ol daubissaall clesall 50 o i) iy )
2024-2014 55l Pa (ISX60C) Ll Ghl Ghall Gom el i
Apaall chdgal (8 AV @l s e 25l e

Glexall Ja¥) juad i o) (ARDL and ECM) zigai ekl .Y
ol Sl o Goudl B8 I uis Les cgrine g 4] ale daubigaal)
bl el 5 il (gpn AUl Cilarall Gilagivlg

s O Aagime 4ls ABDle agas bl @l ol cdighll gadll e LY
Aosbod) GlaaYl 1 Lagane (S Lo Gandl dises drubugiall cileaall
Al AWy dualaBY) Jeleall &jlae dualai@BY) Jaloalls jlae diaddy),
aall el il A oSall bl Jia

Glabadl e 580 Ay adiey Al Goudl el o) Ealai) 3l uas L €
3 Ll Ty Lasbugall ciloscall qaalh Laty cdpoloaidV) 2501 )y 2
Gldg e S5 8 L) o) Ldladl Sl ol ) Ldhall el i Lo
gow Dagana Jla b cBonll ol 8 Tige huaie <80 Y LS (pppaiinndl)
W) L) aas jiay Gl

Chuill me Sl e B)a A A3gpe ey Goudl o) dilail) 3l 2S5 .7
3Saalil) A raa i 8 (ARDL)z 39 &laas aey Lee ¢hinys G )il

Al ety b gaadl
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Sluagdl) — Y. ¢

Cpainnall 45 5abyg L) Ly jail (Sabai®¥ly culiall HhEY) aea L)
Ll ALl BT G

Ll GheY) L on Oslaill Ls)ll) Glarall ue Al las el LY
Oe AS) dpalai®y] Hhladl ans o 5SAl ae cdilla) Blhs 5 (3Sal) il
PRI

Glindally dldinl) goliall Jie cchlanaly Ll clsa¥) ass ands ¥
gl (& Lialie bl (Y (el Jii

e Gl 538 35ail A aall GISEN el ~ Ladl g 48ladd) (ggise 8L . £
e S dnpladly dalalall Hlaladll e

ae s Lay Ldaal 3aud) el (st dasial (Tech Fin)aalal) Lol ol pean .0
L) e sl LA s

obladdl 5oy dlalSie deshie el sas Anl)lly daesSall Glubud) 4ng 0
PAabadly abai®Y) Slagyliand) dilas Ao 585l e i)

HAolig Aodbiugnll cloaaall A Gyl dliiee clulp elal 1
L) e il Gl agd gl Aoy L malia pladiul i)
Al il e

palpadly solaal)

Cipliad) 135540 ded o bl ddlad) jhladl coladll aadl e ag gl )
Glolail dlas (2001-2022)50a ladgail L 3HOU Bhad) (o 5 daaall

2025 cdgiadaill Eigadl Jlee Y
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AU Ghal) GBom olal e lajily Al cilaaall’ ¢golusal) Juald gemia Jale .Y
L) aslall SV daals dae (GARCH)z 3sai alaaiuly dauld duly 4l
YaYo dylayl

A 3 Ghall (g ise A Al Aubdl ciia I (Jah Gule e Y
A<l daals calai@¥lg 8)aY) colygi€a dagyhal Aasgll Laill cusid) DA
Yovy

Qo Ghpdise A Lol Glevall J' (Gaus dea) Gaus (gl glac diles L8
lai@ly 3y A ¢ yinale Alsy (2021-2007) 520l Al 3h00 Gyl
cSload daals

Ghall b Laiilly Adlall bl & dolai®y) Glerall’ ) s odle Gaus .0
YAYY ik daals calai®lg 5)aY1 AIS 0o 5i0 dag plal YA YY Lle aa

& gmlaall Zladl) o (glgpaill ube dale Dlug (gdladl) e Jo pad T
daddal) Gaaal¥) Asdl SR GO Ghal) Gew (LY LE s
Y ovo ((IASJ)as)

Ghs Ghall Gsms ol 8 oulindl Jhal) iligine G 580 (liall jual ja LY
XYY ¢ 0Tranall alai@ly sylay) Aaa (Y44 3-Y YY) 50l AL

Al Aalie e lal¥) Glazaa il s dal Gpea (Chagy daal elgy A
AL Ghedl Ghal)l GBew A sl Cladll (e Al bl Ay hlaally
Goaall  Jlee¥l clolasl dae Cladsal)l dan @y (Ye) £V YY)l
Y aYo o) aaall oV ala gl

Sl il e dulaty) Glarall il aea deal Gaeag Chug deal elgy .4

Al Bl Ghall Bom (b dapaad) Cliaall e due o diblat dul hlills

143



YoYo Gualddl (g siad) (gl alad) jaisall ailBy - ISSN 2709-2852 — depslaall 5 dsllal) o sladl Al

Y aadl Valaall Akl Giganll Jlee¥) cbolial Lalae (Y ) £=Y 0 YY)55l
.Y«Yo

saall Al 3L Ghall Gsm el B oubid) jlall Gligise gl L Y
YAYY 0 ol alai@¥lg gylayl dlase (Y40 4-Y YY)

.(isC.gOV.iq) Al L) 311 sla by .11

1. Antonakakis, N, Chatziantoniou, I, &Filis, G. "Gopolitical risk and
the volatility of stock markets: Evidence from developed and emerging
countries”. International Review of Financial Analysis, 2017.

2. "Evaluation The Efficiency And Effectiveness of The lIraq stock

Exchange-An Empirical Study From July 2004 to March 2008" =

Sl 2 ohas, e ald uge, 2008, VoI.15 No. 56.
3. Geopolitical Risk and Stock Market Volatility in Emerging
Economies: Evidence from GARCH-MIDAS Model, September, 2021.

4. "Optimising Stock Market Indices for Emerging Economies: An
Empirical Study of the Iragi Stock Exchange” Mohammed Faez Hasan,
Nagham Hussein Neama, Maithem Rabee. Oct, 2024.

5. "Stock Market Responset to Monetary Policy: Evidence Irag” Islam
S.T. Babela, Shivan A.M. Doski, 2023, Vol. 102 No.2.

6. "The Causal Relationship between Stock Market Indices Volatility
and Oil Prices Volatility: Empirical Evidence from Ira’l Stock
Exchange” alaa aye (ulie ¢ 213 a2 35ans, 2018, Vol. 24 No.107.

7. The Dynamic Effects of Economic Uncertainties and Geopolitical
Risks on stock Market Returns: Evidence from Local Projections, Ezer
Ayadi, Noura Ben Mbarek, May 2025.

8. "The Effect of Sustainability Indicators for Governance and
Economic axis (EG/ISX), sl PENE <l ‘e a2 D, 2024, Vol.14

No.58.
9. "Working Capital and Liquidity Impact on Accounting Profitability
on Insurance Companies, Listed on The Iragi Stock Exchange (ISX) in

2018-2022" 4alla wuaws olglas, dlae aalsllae lain Vol. 15 No.56.

10. Zaremba, A., et al. "Geopolitical Risk and the Cost of Capital in
Emerging Markets". Volume, 61, July 2024.

144



tAalil) oylald) 8 AUadly 88N (e aad) LB opiilig aB ) aladiy)
dadadat A
The Digital Economy and Its Impact on Poverty and

Unemployment Reduction in Developing Countries:
An Applied Study

b uld el pa Biaa ) giallae
Jas ¥ B30 anidfA )l ¥) o gladl A/ ufional) daals
abadulmahdi.raheem@uomus.edu.iq
amer.faris@uomus.edu.iq

ISSN 2709-2852 (sl ciuinadl) a8

Ualdiual)
A el o 4,0y cayl) slaBY) sk 3D Gan ) 13a (i
Gadiel L(YoYT=Yeu) sl e 5S ae cdpeldll plaldl b Alladly jaal
Yo 1 (Panel Data) das! clly alaaiuly desfie dauld dagie o du)al)
Im, Pesaran and J ¢dadl sassll i lod) aladial & .5)la dwls dga
sl JelSill a4y ) A e GEsalShin (IPS W-stat)
5 Pedroni Residual Cointegration Test (s)laal alasiuls Ja¥) digh
& «JaY) Bpuads bl el il .Kao Residual Cointegration Test
PMG-ARDL (Pooled Mean Group - Autoregressive zig calags

AFSJ

ACCOUNTING & MNANCIAL SCOENCES JOUSNAL
Lpalaad) 5 Adlal) o gladl Adaa yaligal)

Gualdl) (g siaall gl alal)
Ve —Y g0 cladall

145


mailto:abadulmahdi.raheem@uomus.edu.iq
mailto:amer.faris@uomus.edu.iq

Y YO Gualdll o shuall (I gal) palaldl aisall adlEy - [SSN 2709-2852 — Apslanall y dgllal) a slalf Al

ANs ) JaY) dlgh du)ls ADle agag bl ciyelal Distributed Lag)
AN eyl ceddiue duat o) (BN ALY Dhdse n dflas)
el LBy sl Aladly il NV aeas (AesSall Laadyl) ilesdl) (gl
G P e cslually Cludl) o At Alad) caee paid b Lsale (<5
Dl bl cajelal L L daadyl) cilendlly Liaslyi€il) cile a8 5aan Jae a
Al) sl ) Jpasl) ppmens Uaiye 5ol (e aall b 5an J81 o0y Tala
a3 Byg i Ayl Coagl syl e clelhaill 8 daliy) saliyy )l
Adsad] dachy Glulis pumgy cadll gl pshiy duddll sl Al
Aladly ) AailSa 8 ol ol Gaiat] eyl Joail
sAalidal) cilalg)
el Joalle AUad) jaal) ¢ ool LY :dpalidal) clalsl)
Abstract
This research explores the relationship between the development
of the digital economy and its ability to reduce poverty and
unemployment in developing countries, focusing on the period
2000-2022. The study employed an advanced econometric
methodology using panel data from 25 selected developing
countries. The Im, Pesaran, and Shin unit root common root test
(IPS W-stat) was used to verify the stationarity of the variables,
followed by long-term cointegration testing using the Pedroni
Residual Cointegration Test and the Kao Residual Cointegration
Test. To estimate long-term and short-term relationships, the
PMG-ARDL (Pooled Mean Group - Autoregressive Distributed
Lag) model was employed. The results showed a statistically
significant long-term equilibrium relationship between digital
economy indicators (such as internet penetration, mobile network
coverage, and government digital services) and poverty and
unemployment rates. The digital economy has significantly
contributed to reducing unemployment rates, particularly among

youth and women, by creating new job opportunities in the
technology and digital services sectors. The findings also showed
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a positive, though less pronounced, impact on poverty reduction,
linked to improved access to digital financial services and
increased productivity in the informal sector. The study
recommended strengthening digital infrastructure, developing
digital skills, and implementing policies that support inclusive
digital transformation to maximize its benefits in combating
poverty and unemployment.

Keywords: Digital economy, poverty, unemployment, developing
countries.
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-0 3 GDP_pc_{i,t-1} - 0 4 INF_{i,t-1} - 0_5 GOV _{it-1}) + £ _{j=1} {p-
1} A_{ij} APOV_{i,t-j} + X_{j=0}"{q-1} 6_{ij} ADIG_{i,t-j} + X_{j=0}"{r-
1} 7 {ij} AUNEMP {it-j} + X {j=0}*{s-1} n_{ij} AGDP pc {it-j} +
¥ {j=037 -1} k_{ij} AINF_{it-j} + & _{j=0}*{u-1} o_{ij} AGOV_{it-j} +
£ it....(3)

HGITEN

(Error Correction Coefficient — ECC) Wl manas Jalas :_ie
Db gleal (@i < 0) Libias] Lginay Wlu 68 of cana o dlgally palal
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LY Byl Ll dejun G @] cAera 3 Ol ) Bagally A

e lewilad (mgyidl) JaY) dlgh Al cDllaa:_1, 0_2, ..., 0_5.

(PMG) i Js

(Js e calias) Ja¥) suad A cDlalae thy 8, 75 My Ky @ o

lajlaal 2 . eie U9 (lags) Haliall daa)ll cipdl) sxe:p, g, 1, S, t, U

( BIC AIC )die cilaglaall yulas e 3y

(Y) Aladl dalaag (V) gall dabas (e & PMG-ARDL zgai paii ue

Jebally milat) —¢. ¥

Yo e AsKall Aill Gy o i) asill 8 daimsall dagid) ks O

e Bolad S0 At oSl ansdl) 138 (e (Yo YY=Y 0 0) gl dals Al

Asllaall dall Jolasdl duate st pe cdalall gl

e IPS W-stat Lol auks 25 (IPS W—stat) sasgll jda jLod) mlis .

Jodall d dadle mll) . oY) Bl dies (gginal) die )l Gl yuiia aaen
(IPS W-stat)sas sl jaa jlaal) it 1() )ad) Jeanl

il | (Level)s sisal) | (st Difference) V) dsy! s dll | gl
POV 11.823 5.642* I(1)
UNEMP | -2.105 -6.018* I(1)
DIG 1547 7.325% (1)
GDP_pc -1.911 -5.891* 1(2)
INF 3.876* i 1(0)
GOV 2.331 6.547* I(1)
EDU 2,018 5.723* I(1)
URB 4,012 i 1(0)

Goiwe dic Aaall adll L% (ggiue die Digiaall ) judn *FF idaaDl e
VY- s 8 %)
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=l zalipll il e aldie Y ealac) & jhaall @
2V daaad) Julad
(POV, UNEMP, DIG, GDP_pc, GOV, ciyxiall alana o geilisll elsie
D% dxg dnap pab) (Se Y Gus (I(0)) ) v i 2 )EDU
Aapall el IPS W-stat >Y.¥¥a-)sass)
oSar G (I(1)) Btise Cbpiiall 038 asen maad ¢ Jg¥) Ggpdll 3l xic e
(IPS W-stat < —%) digiea (gsime dic Baagll j0s dgng duiajp (jad)
.2.33)
(1(0)) cgsansall 2ic dyysind (jhedas (INF, URB) Jaié ())usciae
e gl s Yy < 1(1) 5 1(0) 0 gmie (o Zagail & Clpiall: LAY
.0l PMG-ARDL g 3545 jidall JalSill e )lia) alsiy mans 1381(2).
wlia) sula & ( KaogPedroni ) dhdall Jalal) cflad) gils ¥
JS Glpria (o a1 dbsh d03lg ADle a5ag (e 3eaall Kao 5 Pedroni
Y deaad) Sl s e dlalas

yidall Jalsal) clylas) il :(V)ed) Jeaal)
FIRIA] Ly Lilasy) Lagdl) z Ly
AdlaiaY)
(Prob.)

(POV)_&al Pedroni (Within-
Dimension)

Panel v-Statistic 3.876* 0.000 Hou=4 )
Panel rho-Statistic | -2.941* 0.003 Hou= )
Panel PP-Statistic -4,125* 0.000 Hou=d )

Panel ADF- -3.658* 0.001 Hou=d )

Statistic

Pedroni (Between-

Dimension)

Group rho-Statistic | -1.823 0.068 Ul ) el
Ho
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Group PP-Statistic | -3.012* | 0.003 Hou=8))

Group ADF- -2.887* 0.004 Hou=4 )
Statistic
Kao Residual -4.567* 0.000 Hou=4 )

Cointegration Test
(UNEMP)AUadl | Pedroni (Within-
Dimension)
Panel v-Statistic 4.102* 0.000 Hou=é)
Panel rho-Statistic | -3.215* 0.001 Hou=d )
Panel PP-Statistic | -4.334* | 0.000 Hou=é)
Panel ADF- -3.812* 0.000 Hou=d)
Statistic
Pedroni (Between-
Dimension)
Group rho-Statistic | -2.045 0.041 Hou=d))
Group PP-Statistic | -3.421* | 0.001 Hou=é)

Group ADF- -3.198* 0.001 Hou=d )
Statistic
Kao Residual -5.012* 0.000 Hou=4 )

Cointegration Test

sl e %0 5 %) (g5t die Digieall ) udn ¥ F* cABada* e
dida JalSS agag a2e :Ho @

=l el Gla i o sl Wl salach 23 juaall @

DY dsaadl Julas

(POV): Jzall ddalaale

(Panel v, rho, PP, ADF)  Pedroni Within-Dimensionc,laal e
c il JalSs agag (M Bst sads Les (%0 die digies gmaan

Group ADF 5 Group PP : Pedroni Between-Dimension «il)laale
. (Prob. = 0.068)%¢ xic (s5ies e Group rho Liv %) dic digina
(a1 ALk DU 8 ol (p ALY (mey ey 138
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3539 gt acy Laa ¢ (Prob. = 0.000) %\ e Ll (5520 Kao losle
c e JalS
Ja¥) dlsh dg)ls ADle dgag o las Ligd A llia ale JSan gl
<l Aalaa Gl yiria (o
: (UNEMP) duay) dslaal.
%) Gl die doigiaa (Between s Within ) Pedroni <hlod) awase
Loh Ddia JalSs agag N et Las %0 ]
%.) die Dl gyiea Load Kao loale
“yeie (g JaY) Alsh )5 ADe asag o faa dogs Al llia: gl
LAdUa) ddales
A A dlidia JalSi agag Je Kao 5 Pedroni (s)los) il 6 cale JShe
Al @Bl il PMG-ARDL zisa alainl ym b egpililad)
LAY Byuaidg
(V) il dslee i & AR Alslaad PMG-ARDL zisa jaadl guilii .Y o
(0, G, 1, S, t JiY) sabiadl el e el 5 PMG-ARDL. alasiul
X dsaal) B dadle il AIC. Jlea e 2l (U
(POV) il dlalaal PMG-ARDL i il () o) Jsanl

ol | gk Jalas Waall | aslaay Lol

JaY) Gdl) (t) ERY

(Prob.)

DIG -0.182* 0.042 | -4.333 0.000
UNEMP 0.115** 0.051 2.255 0.025
GDP_pc -0.325* 0.078 | -4.167 0.000
INF 0.087* 0.046 1.891 0.060
GOV -0.201* 0.063 | -3.190 0.002
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(ECC)latl puimcs Jelac -0.425* | 0.089 | -4.775 0.000
Juantl ey Jaugia 42.5%
1z dgalll Cililiaal
Calaaliall aae 575
Jsall 2ae 25
Log Likelihood -876.54
e %V %0 %) sise die Digmall ) judn * L EF REF dlaNa* e
gl

=l el Gla i e sl Wl salach 23 jhaall @

¥ Jsaad) dulad

:dal) dligh A8Mal) cdlalaase

(VAY-) %) vie (geinag e Jalaalls (Bl Sa®Y) Jd34) DIG »
D) Jaee (aliails Lagi sanly Bang el Sl 50 B0 o e 12
2513 AV Jalgall 2Sanl aay (Jighall JaY) 8 Ligie Al + VAT say
cAashall detyll daca al)

(aisia 138 L(+.)10) %0 e (yiag cange delaall: (AlUadd)) UNEMP
oal) 8Ly ) (sa5 Al g i) of Gas

(roYY0-) %V die (goinay e Jalaall (280 Aol z3lll) GDP_pc .
A e anl) Bty e sa (gbai®Y) gaill o 2S5 18

gl aizill (L rAY) PV ¢ e (gyiaay age Jaladlls (aduadl) INF .
Agigal) aglsdn dad JSB DA (e pals S8 ol juay

138 (¢ Y0V7) %) die (gyiaay Al Jaladll: (g‘JSAJ‘ awy) GOV .
(Al Lally delaa¥) cladd) o dald) oSl Glay) of e
Al e aall 8 el
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-

o .‘L')).‘J al) s

(ECC)Laill un—iai J—alaas

— A el . JaV A Lghd w)s i Dle 39 ag 2 Silia (2 EY0)

i Pl A\LﬁTQ_J%iY.O s ‘Oiu 25 2. 60

cAlgine o320 Ao 028 LA S 8 dsaad o0 dilaasag )

O 2all 8 (goinay la) ils a8l s aay):
elgall Aot W2 ey el el o L 8 skl b 3, &)
e B J8 il s o a el 1 a g A el A JSH Al aaY)
(AY= Qe 2 YY o~ ales) 2all (alaid) galll il

Aladl dlslae s 23 AlUagl) ddalaal
& Jgnall b mitill . PMG-ARDL alasiuls (Y)

Gml—.uly‘o

PMG-ARDL gisai i ilsi .4

(UNEMP) alliad) &steal PMG-ARDL. s il 1(£) o) J gaa

yxiall Jish Jalaa ) 1ilasy) Lol
Jay) A (t) llaay)
(Prob.)
DIG -0.312*% 0.068 -4.588 0.000
POV 0.098* 0.052 1.885 0.061
GDP_pc -0.285* 0.081 -3.519 0.001
EDU -0.152 0.064 -2.375 0.019
URB -0.074 0.055 ~1.345 0.180
(ECC)ball emocts Jalae | -0.518% 0.095 ~5.453 0.000
Joanill de s Tanegia 51.8%
iz dsalll ililias)
Crlaaliad) dae 575
Jsall aac 25
Log Likelihood -912.37
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Se %V %0 %) (siue die Dgimall ) judn * O EE EEE ABaNa* e
sl

bl el clajie e alae ¥l ealae) 23 jaal) @

8 Jead) Julad

: 0o Aligh A8Mal) clalaa e

(+-TVY-) %) vie (gpinag e Jalaalls (a8l S jd34) DIG »
Aad) Jara (aliasl Jaiifi sasly sangy eyl SLai®Y) si5a 5205 o e 128
Sl e ol e (ool Ll 13 skl JaY) 8 dagie Al 4 YYVY ay
ek Bl ket S ) o) G ) et Lae o7 Jsaalls 45l
) st e Halall 0,8l dlae Bpilie e ol Bdlae Jae

OV e 138 (1 08A) %)+ die (Ssinay canse Jaleall: (LAR) POV
O Les cclly alail) e Jgemnl) sk e an o oS minpall )
G dee e Jpanll digria

(+-YAO=) %) vie (gyinay i Jalaall: (LAl Aol z3lil)) GDP_pc «
Al Qg Jee Gasd 3las gala@Y) gail

ai lall alaill (+10Y=) %0 die (goinay llu Jalaall: (apledl) EDU e
rdae (Ao dsanll e ghpaiy dlalall (g5all ilga (e

e s B (v VES) (geine e S Gl elaall: (asdll) URB o
S Ll (535 38 4ty el gl 3 dee pasd Gl sl O
Lol 2l algall C ol el e g adl) 8 ALl sals)
(+-0VA) %) e (gyinas e dalad) ¢ (ECC) Uadl) paad Jalass
Ay o gond (%0.A) Qaasill Aoy JaY) Aligha Al ADLe dsmg 2S5 12a
Ol ) asm dand) Gsme oF () e Les (%£Y.0) Ll Alolee b (ool
cbencall dey Jadl) Bom e gyl IS0
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AL e 2l (gsinay (585 el Ll Al o)) L@ L) .
250 o Lee call e 0yl e (sl Uia 0yil Al Glalll 3 Jaghall JaY)

S dae pap Gl da

2 e PMG Sy Ly (5U8) Ja¥) Buad Jaaedl) clalaa Julado
Byaad Joaaill O lelaal iyt Load g ail cdilaie JaY) dbigl D lalas
&t g JSECC cBlelae ampmy © Jgaall sas e dls0 JSI(ECC) da¥)

AR ey o esuall llos pe cAllagdly jaall iloles

o < JaY yuaid (ECC) Ladll o clalas 1(0) o8 Jsanll

ad 5al) di=a)ECC | Axe)ECC ie ic
(il (Al Jaaal Jaaail

(il (A

Sy -0.385* -0.492* 38.5% 49.2%
a3yl -0.451* -0.567* 45.1% 56.7%
as -0.312 -0.438* 31.2% 43.8%
ule -0.298 -0.415* 29.8% 41.5%
gl -0.402* -0.521* 40.2% 52.1%
Lo 5] -0.421* -0.545* 42.1% 54.5%
L -0.367* -0.489* 36.7% 48.9%
AT -0.478* -0.589* 47.8% 58.9%
o _yiall -0.335 -0.462* 33.5% 46.2%
L e -0.287 -0.401* 28.7% 40.1%
Ly jil o gin -0.463* -0.574* 46.3% 57.4%
aliig -0.445* -0.556* 44.5% 55.6%
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COlalre pan %0 5 %) (S5ie die dugiaall ) i *F F** dBadla* @
Ailan] uginsg Ll ECC

Sl zalindl clasie e slae Yl saliel 23t jhuaal) o
10 Jaaad) Julad

Lae ¢piilalaall S 8 ol paand Lilian] diginas 4l ECC cDlabae pran o
Ay US (i e JaY) dbgh il il <

tJs o Basale I JaY) Bpuad Jhaail) deju Caliss e

%V A Y (Lyns) %YAY lsa e dpaail Aejus ool jaall Alolea bo
Jia) Lllad SV lasgally 558V daadll Aaall Al @l Joall | (lull)
gomd daand degu ) daat (L s cdbal) bl

%04 ) (Lysd) %ot lsn e Goaell deyus gl Alldad) Alsles bo
& il Aoy e ple IS8 goul dandl (g (8 el deju (il
- ) g

Al & Glgall Jaal e %ot e Jos mosaal Gpaion (Lppaad A Jlae
OSay a3y A 3 %009 s osaad S el (8 Leiy Baay A
clalndl Allady Janll ol A 30 & B

s depu g ASHAe JaY) Alsh Aulg ADle g Ly gL
Al bl € IS8 calian il 13 ) sasalls cilercall cibalaiay|
Apsnsgally Apolai@l) JSlgll 3 lidas) Sy Lae

tiaalia chlod) el o ilil) 858 (leal i) dpslua Jalas.

Loid aaiay ool 2Lt dany pdige pladial S a8yl Sal®Y) pdia sl )
(NETUSER + Jamdl (el sUally  comy) Ll e
O (Aabuall o Bliall Ua Limgyee ) zilull cyelil .BB_MOBILE)
S saa Sl i€ oy libeall US 3 Dginag Alls il DIG <Dlelas

167



YoYo Gualddl (g siad) (gl aladl aisall glBy - ISSN 2709-2852 — depslaall 5 dsllal) o sladl Al

Jaa Limeiie Lpds daell Cilpdge <) J 0 slagind W Jeal) Aie s LY
L (UNEMP 5 POV e gsirally lldl DIG i) daas ) goitall el
-Adgizag

(Trade/GDP) (o)l 7 Lay) juaie ddlia) cadi ddlia) Cfpilia Cpaial .Y
Liginas Wla Jlag comsn IS0 DIG Ll juss ol L cpilaladl )

MG Jie Al # 3l alatinly aadsaill b 2 (GA] zilad aa dijlaal) . ¢
PMG it cuyelsl . DFE (Dynamic Fixed Effectss (Mean Group)
Aol Gawpas Ay dphidl) ae deadl Guls (DoY) dogh Lalas (i )
LS. (LIS Tyslas s ) DFE 5 (elS <Dy ey s3) MG - 43)las
Adlas) 5. ST K PMG

el LB (gginally bl Ll diala cduhall duadyl) miliall: o LiSuN) o
o abuall € JCa Aulaa s Ao cushall JaY) 8 Alladly Jaall e
Al ) 23l Cilealge

Sluasilly alalitind) fal Easal) —¢

Glaliuy) - . ¢
Oe waad) pe bl il (385 Ayl clud)) epa B gl AdBlia Yy)
) Cacaig dialall caluay)

LB sganall ¢ oyl El G AR e b)) slaidy) Ll
& (Billon et al., 2020) Jie <l aa (+-VAY= dalag) @il e )l
oo ¥ i)l sl o 13 Sy L Gladl e aaing Ll o ) el
& EabY) Gaua Jatis Al Ayl gl LALa 8o 2 s codjian i)

Oy ((paidlly Slend) Gloslie e Aol dald) el e g Uadl)
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dee i 3lag « (Demirglc-Kunt et al., 2018) <30 Il Jgedll
(Digital iyl ssadll o diglidia je 2l o< B lld paag Baaa
aaill Cligine Gy comaindl Gug cdainlly Apaall hlid) Gu (Divide
PO

paid o ol sl oY) il Aladl e B slaiBy) .Y
Jeadl Gay 33 e @) 3 cluball me il (4 Y= Jales) Al
DaaS byl alaiV) o0 18 e . (ILO, 2021; Koutroumpis, 2009)
g AN Blatll Claslaall Lagle€s Jie clelad 8 saas il 3l
Cpend & WS (Platform Work). claidl je Jaally cdaad)ll cloadl)
Jeaill a5 B (el aag iyl e Cillaglly Jleadl u daladll 52U
((Bleall ALl sy dcald) i) Callagl) s Jlaiu) ) Lad o))
(Graetz & Michaels, 2018).dlaall i sale) bl Las

o5 Alhay) legiy Aolad) 4Dl K5 bl Aladly 881 G ABal).¥
AlalSie Glubis () dalall ju e L (Cadagill Gajd e ang a8 aallg  adl)
alayls (GDP_pC) solaidyl saill (goall ilill: Lanaill Jalgad dsaaf. s
oo Sy oal il @) o S (EDU) adedlly (GOV) (asSal
o) Al ddly (il JUl Guly B L g 3K LaleaidY] il
A deSe g2

Ja¥V) gyl Lol ciley o gl Joad) Cpy il BYIAY) L0
Glngall @3 Joa N s W Gl sl G ey (0 Jsaall)
By b a2l lulandly Jad) Al & sl A iy (g9 Y
el Jnil) e Sl gl UK s Jaal
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Sluagdl) — Y. ¢

& DA ebal LU Glaagill and oSe cddailly Ll tull e 2l
tlladly Al cpe ) 8 Bl slaiBY) il andaan daelil] (ol

Gt 8 lnay) saby (o) rAlalal) dudd)l) Asiatl) Aud) gl puyed )
Beadll ol (Allly Ayl hld) B dals cJamaly culll Ganyed) Ul
(PPP) (alally alall cpeUsill oy calShall DA e el Gatat Koy 40l
ie) i) Clesd Bigal) CallSs (il Glubis 2 5, W sl el
Joline 8 lgleal (wleadd) Slaud alati cchaadll o EShanl) agu)ll ilolic]
S lghaag Gl b Glaag Al clardll sagal julee guiagy o)yl
ERCPEP

Jaball pren (3 Gaaleil malial) Cuans (gf scyailly e l) clgall jujas . ¥
CLall diagiue LS maly w5 dediially lul) )l bl Jodil
hled o celully (JleeY) dlgys Al Lapad) clelhdl & oplalally
Ll sl 2y e aletl) iliaie alasil (S s a8 ALY b sl
i ol (8 L)l Lagleiill Glaladialg Blsd Jsa e CBlaa aalaiig
LAl Gglag (il

Dty adall Aganl) Al ekt DA (e dg readpll (Al Jgadd) Gujas. ¥
e O ) dardil Glacas et )l @gilly Jsanall Citlgl) e adall daksd
clerdll 8 IS8 aaii Ly milsl puagy aclall andatill Y1 3smgs cdasdl
ol aladind waiig . W L) Slasay (Sl dilen ae Lpadyl AL)
sluill Aals Wlgadadl pe Ul G L)l ) Glerdll sl aail

Lomenl) Gl
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Jienss Gyl cerdaugially Butuall Al daad)l) Jlael) Bal;y asa .t
aade pagf Ol by dipd @olia olih il ) Jgasl
i A dugialy Srall QA Lagdel) Jlae 8 4350 @Sl
clicala il Leclall cleadlly ASpdall claliall gy dadyll Jelall
ol 813 ¢ bl agacl) S lae b dyliind iledd s Jlasl Cile yunag
DA e oy U Glon) Y gl 333 e ab. caslatill JEiaY )y c0)53l
e Boall Gl jaity cAaallly duky 4Kl Hlad laie ks
el aleaty!

leadll dud) o ¢ (e-Government) dudyll duasSall clasdd) Guwal.o
e laa¥) dlaall calanll cdaiall) Lawlul) duall cloddl Ja il
U pgusy Alaslly 5oL 52L31 daadll cleaial) ) (i puall ads ¢ (glanll Jamtl
adail g el clecal daalY) o JelSll gaiat ehiall dals Jgaasl)
Llaay @l$illy uihalgall ALalSie cilend apad] Adbdal) daesSall bl
Olaay dpaddll bl fleal dola (il g dnagadlly Gl
Al L oSall lead) 3 AR olid dpageadl)

5 deadl Claoydn Cpoany Ellb Sy dlaldy e Jee Gom Glulis puag.
Jia) B 2By S Buaal) Jeall QIS ae ol Jaall ey das)ye
Y aall) Jlaall oulid dplas Glaa ge (22 o daad) cbiaiall yie Jaal)
Agles dalil polaiy e L) dleal) jujais (el ¢ anall cpalill ¢ jpadl]
Ol A58 gl Laslesll () aness (scalable) splall ALG delas)

Flal Gl O Sslaall maadip jiadl e Bl L@V b oulelal
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Abstract
This study examines the impact of digital financial services on the
development of the Iraq Stock Exchange (1SX) during 2017-2023,
based on the hypothesis that financial digitalization directly
enhances market activity by increasing liquidity, expanding the

investor base, and promoting financial inclusion.

Methodology: The research employs a quantitative econometric
approach using Principal Component Analysis (PCA) to construct
a composite index of digital financial services. The index is based
on three key variables: the number of electronic cards, the number
of Point-of-Sale (POS) terminals, and the volume of electronic

transfers.

Findings: Results indicate a statistically significant positive
relationship between the growth of digital financial services and
trading volume in the ISX. Trading activity showed a clear upward
trend during the studied period, in parallel with the expansion of

digital infrastructure.
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Significance: The study highlights that digital transformation goes
beyond improving banking operations; it directly contributes to
market efficiency, positioning digital finance as a strategic tool for

supporting Iraq’s transition toward a cashless economy.

Recommendations: The researcher suggests strengthening digital
infrastructure, expanding POS networks, fostering innovation in
financial services, and adopting policies that encourage investment
through electronic channels to ensure greater integration between

the banking system and the financial market.

Keywords:
Iraq Stock Exchange, digital transformation, electronic financial

services.
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OLS Regression Results

Dep. Variable: Y_Trading Volume R-squared: 0.666
Model: OoLsS Adj. R-squared: 9.599
Method: Least Squares F-statistic: 9.953
Date: Fri, 24 oct 2025 Prob (F-statistic): 9.08252
Time: ©7:49:54 Log-Likelihood: -92.198
No. Observations: 7 ALC: 188.4
Df Residuals: 5 BIC: 188.3

pf Model: 1

Covariance Type: nonrobust
[0.975 2,825] |coef std err t P>t
const 4.526e4+05 5.68e+84 7.967 0.001 3.07e+05 5.9%e+805
x1 1,855e+05 3.34e+04 3.155 8.925 1.95e+84 1.91e485
Oomnibus: nan  Durbin-watson: 2.336
Prob(Omnibus): nan Jarque-Bera ()B): 4,156
Skew: 1.740  Prob(JB): 9.125
Kurtosis: 4,460 Cond. No. 1.70
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Abstract

Purpose and Problem: This study addresses the critical gap in
empirical research on cybersecurity performance in emerging
market FinTech ecosystems, specifically investigating whether
rapid digitalization in Iragi electronic payment systems has
outpaced security infrastructure development, thereby creating
systemic vulnerabilities threatening financial stability and
consumer confidence.

Population and Sample: The research population comprises all
licensed electronic payment companies operating under Central
Bank of Iraq supervision. A purposive sample of six major
operators (ZainCash, QiCard, AsiaPay, Switch Company,
NassPay, and International Smart Card) was selected, representing
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85% of Iraq's digital payment transaction volume and serving over
12.6 million users.

Study Period: The investigation covers January 2019 through
December 2024, encompassing six complete years of operational
data enabling robust longitudinal analysis.

Methodology: Secondary data analysis employed descriptive
statistics, Pearson correlation analysis, independent samples t-
tests, time-series trend analysis, and linear regression. Data
sources included Central Bank of Iraq quarterly reports, company
annual disclosures, and international cybersecurity incident
databases, yielding 847 documented security incidents across the
study period.

Major Findings: Transaction volumes increased 285% (2019-
2024) while security incidents grew 16.4% annually, confirming
H1 with strong correlation (r = 0.742, p < 0.01). ISO/IEC 27001
certified operators experienced 54.2% fewer incidents and 66.9%
faster recovery times (t = 4.23, p < 0.001), validating H2. Critical
vulnerabilities included legacy system integration (75%
prevalence), inadequate encryption (67%), and insufficient
authentication (58%), partially supporting H3. Performance
variation ranged from 0.087 to 0.635 incidents per million
transactions, indicating organizational factors substantially
mediate security outcomes.

Key Recommendations: Immediate adoption of mandatory
ISO/IEC 27001 certification for operators above specified
transaction thresholds; implementation of compulsory multi-factor
authentication; establishment of sector-wide Computer Security
Incident Response Team; enhanced Central Bank regulatory
enforcement with meaningful penalties; and security investment
targeting 4-5% of revenue aligned with leading operators.
Keywords: Cybersecurity, Digital Infrastructure Protection,
FinTech, E-Payment Systems, Iragi Financial Technology,
ISO/IEC 27001, PCI DSS Compliance, Cyber Threat Analysis
Paper type: Research paper
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1. Introduction

Cross-border payment architecture has been transformed by
Financial Technology, with a technology-based infrastructure
supplanting traditional banking functionality (Gomber et al.,
2018). Iraq’s financial system is a case in point: from an electronic
cash providing service to an operational digital infrastructure,
capable of supporting more than 40 million customers. More than
one payment service provider has been licensed by the central
bank of Irag since 2015 and regulations have also laid down for
financial services modernization (Al-Wasiti & Alazzawi, 2021:
50).

The biggest, such as ZainCash, QiCard and Switch Company, do
the bulk of the multi-billion transactions in government payments,
commercial transactions and remittances annually. Such rapid
digitalization, however, comes with grave cyberthreats to
continuity of operations and consumer trust, as well. Unlike
mature markets and more established cyber security eco-systems,
the FinTech market in Iraq faces difficulty threat environment
(geopolitical instability and poor regulatory compliance, technical
illiterate population), sophisticated Ness of adversary (Alazzawi,
2021: 4634). Between 2019-2024, transaction volumes will
increase by a factor of 3.85; however, the pace at which security
infrastructure has been built hasn't kept up with the speed at which
operations have expanded, resulting in growing vulnerabilities.
Although there is a growing international emphasis on
cybersecurity in financial services, the literature illustrates
significant voids in understanding that motivates this research.
First, research is still nascent in emerging economies and fails to
capture the contextual peculiarities of resource deprivation,
political instability, regulatory immaturity that influence
cybersecurity performance (Lee and Shin, 2018: 36; Kshetri, 2019:
81). Second, previous literature in the Middle East and Iraq is
primarily theoretical or policy based and lacks empirical evidence
based on operational security data collected from a private sector
FinTech setting (Bendovschi, 2015: 52; Al-Wasiti and Alazzawi,
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2021: 51). Thirdly, most quantitative research is based on self-
reported measures with high response bias, and no extensive
evidence is available for the influence of compliance certifications
(ISO/IEC 27001, PCI DSS) on actual incident screening in
performance outcomes within the emerging markets (Soomro et
al., 2016: 216). These lacunae highlight that it is necessary to
conduct a full data-driven cybersecurity audit of the Iragi FinTech
platforms, particularly regarding fast digital scaling up.

This analysis contributes to the current state of knowledge in five
important ways: (1) structured quantitative analysis using
independent operational data collected over six years (2019-2025);
(2) comparison between multiple large operators within a common
regulatory regime; (3) empirical validation of compliance
frameworks in resource-deprived less developed markets; (4)
parsing out threat, vulnerability, and security performance trends
over time; and finally, (5) establishing baseline metrics for future
comparative research. There are four specific aims underlying this
study:

« RO1: Characterize the patterns, frequencies and temporal trends
of cybersecurity incidents confronting Iragi FinTech operators.

« RO2: Investigate correlations between digitalization level,
security standard adherence, and operational security performance.
« RO3: To benchmark security capability between operators and
understand key vulnerabilities.

« RO4: Evaluate the effectiveness of the regulatory framework and
present evidence-based recommendations to stakeholders.

2. Research Methodology

2.1 Research Problem

Irag's electronic payment sector has experienced unprecedented
digital transformation, with transaction volumes increasing from
198 million in 2019 to 767 million in 2024—representing 285%
growth over five years (Central Bank of Irag, 2019, p. 12; Central
Bank of lIrag, 2024, p. 18). This rapid expansion, while
economically promising, has elevated cybersecurity risks to
critical levels. Preliminary evidence from Central Bank
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supervisory reports indicates escalating security incident
frequencies, infrastructure vulnerabilities, and performance
disparities across operators that threaten system stability and
consumer confidence (Central Bank of Irag, 2023, pp. 45-47).

The core research problem addresses whether rapid digitalization
has outpaced security infrastructure development, creating
systemic vulnerabilities requiring urgent policy intervention.

2.2 Research Importance

This investigation generates significant theoretical and practical
value across multiple dimensions:

« Theoretical Significance: The study extends Technology-
Organization-Environment framework applications to emerging
market cybersecurity contexts, empirically testing whether
organizational factors mediate relationships between
environmental threats and security outcomes.

- Practical Significance: Findings inform operators' security
investment decisions through evidence-based demonstration of
compliance framework benefits. Results enable Central Bank of
Irag regulatory enhancement by identifying critical vulnerabilities,
assessing current framework effectiveness, and recommending
specific policy interventions.

« Policy Relevance: Empirical evidence supports national
cybersecurity strategy development prioritizing financial sector
infrastructure, as recommended by Al-Wasiti and Alazzawi (2021,
pp. 64-68).

2.3 Research Objectives

1. Quantify cybersecurity incident patterns, frequencies, attack
vectors, and temporal trends across major Iragi electronic payment
operators during 2019-2024.

2. Analyze statistical relationships between digitalization levels
(transaction volumes, user bases), security standard compliance
(ISO/IEC 27001, PCI DSS), and operational security outcomes.

3. Conduct comparative performance assessment across operators
identifying organizational characteristics, infrastructure
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configurations, and management practices associated with superior
security outcomes.

4. Assess regulatory framework effectiveness through analysis of
compliance rates, enforcement patterns, and incident reporting
mechanisms, generating evidence-based recommendations.

2.4 Research Hypotheses

« H1: A significant positive relationship exists between
organizational digitalization levels (measured by transaction
volumes and registered user counts) and security incident
frequency in Iragi FinTech companies.

« H2: Organizations implementing ISO/IEC 27001 certification
and PCI DSS compliance demonstrate significantly superior
security performance (lower incident rates, faster recovery times,
higher system availability) compared to non-certified operators.

« H3: Critical infrastructure vulnerabilities (legacy system
integration, inadequate encryption, insufficient authentication)
demonstrate significant negative correlations with organizational
size, operational maturity, and security investment levels.

2.5 Research Population and Sample

Population: The research population comprises all licensed
electronic payment and FinTech companies operating in Irag
under Central Bank authorization as of January 2024 (42 entities).
Sampling Method: Purposive sampling was employed to select
SiX major operators representing 85% of Irag's digital payment
transaction volume:

« ZainCash (2015 establishment, mobile wallet, 5.6 million users)

« QiCard (2008 establishment, payment cards, 4.2 million users)

« AsiaPay (2017 establishment, mobile payments, 1.8 million
users)

« Switch Company (2012 establishment, POS networks, 28,400
terminals)

« NassPay (2019 establishment, mobile wallet, 0.9 million users)

« International Smart Card (2006 establishment, government
payment infrastructure)
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2.6 Data Sources and Collection Procedures

Secondary data collection employed systematic procedures
gathering quantitative metrics from multiple authenticated sources:
. Central Bank of Iraq Publications: Quarterly Payment
System Performance Reports (2019-2024) and Annual Financial
Sector Reports.

« Company Annual Reports: Publicly disclosed annual reports
and technical performance documentation.

« Cybersecurity Incident Databases: Shodan, Recorded Future,
and CyberDB financial sector incident tracking.

2.7 Variables and Operational Definitions

« Independent Variables: Digitalization Level (Volume, Users),
Security Standard Compliance (ISO/IEC 27001, PCI DSS),
Organizational Characteristics (Size, Maturity).

. Dependent Variables: Security Incident Frequency (Total
incidents, Severity), Operational Performance (Availability,
MTTR), Security Outcomes (Fraud rate, Data breaches).

2.8 Statistical Analysis Methods

The following statistical techniques were employed: Descriptive
Statistics, Pearson correlation analysis (to test H1), Independent
Samples t-Tests (to test H2), Linear Regression Analysis, Time-
Series Analysis, and Comparative Analysis (ANOVA).

2.9 Research Validity and Reliability

Internal validity was enhanced through triangulation across
multiple data sources and consistency checks. External validity
considerations were made regarding the specific Iragi post-conflict
context. Data reliability was prioritized through the use of
authoritative sources and cross-validation procedures.

3. Theoretical Framework

3.1 Financial Technology Evolution and Digital Payment
Systems

Financial technology represents fundamental transformation of
traditional banking and payment systems through technology-
driven innovations (Gomber et al., 2018). Iraqg's FinTech evolution
commenced substantially with Central Bank licensing from 2015
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onward. The COVID-19 pandemic accelerated digital payment
adoption dramatically, with transaction volumes increasing over
300% during 2020-2021.

3.2 Cybersecurity Imperatives in Financial Technology
Digitalization inherently expands organizational attack surfaces
and introduces complex vulnerabilities (Buchanan, 2017). FinTech
platforms aggregate sensitive financial data and facilitate real-time
transactions, making them susceptible to diverse threat vectors.
Research demonstrates that consumer trust constitutes a
foundational element determining FinTech adoption rates
(Romanova and Kudinska, 2016).

3.3 Emerging Market Cybersecurity Challenges

Cybersecurity landscapes in developing economies differ
substantially from developed markets due to resource constraints,
institutional capacity gaps, and distinct threat profiles (Kshetri,
2019). The Global Cybersecurity Index 2020 ranked Irag 72nd
among 194 nations, reflecting significant developmental needs
(ITU, 2021). Al-Wasiti and Alazzawi (2021) identified substantial
gaps in lrag's cybersecurity readiness requiring strategic
interventions.

3.4 Information Security Management Systems and
Compliance Frameworks

ISO/IEC 27001 specifies requirements for establishing and
improving security management frameworks (ISO/IEC, 2013).
The PCI DSS constitutes the predominant security framework for
payment systems. Research examining compliance certification
effectiveness demonstrates generally positive associations, with
certified organizations exhibiting lower breach frequencies
(Siponen and Willison, 2009).

3.5 Technology-Organization-Environment (TOE) Framework
This study employs the TOE framework (Tornatzky and Fleischer,
1990) to examine cybersecurity adoption. It predicts that security
outcomes result from interactions across Technological (tools,
infrastructure), Organizational (resources, expertise), and
Environmental (regulations, threat landscape) dimensions.
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3.6 Research Gap Synthesis

This study addresses six critical research gaps: (1) Geographic
Focus Imbalance favoring developed markets; (2) Middle Eastern
Empirical Deficit; (3) Iragi Contextual Void; (4) Methodological
Limitations of survey-based studies; (5) Compliance Effectiveness
Evidence in emerging markets; and (6) Longitudinal Trend
Documentation.

4. Empirical Analysis and Results

4.1 Descriptive Analysis of Iragi FinTech Ecosystem

Aggregate transaction volumes increased from 198 million in 2019
to 767 million in 2024 (285% growth). Registered user accounts
totaled approximately 12.6 million by December 2024.

Table 1: Descriptive Statistics of Iraqi FinTech Operational Metrics (2019-
2024)

Indicator Mean | Median gtgv' Min | Max N

Annual Transaction Volume

. 473 | 42.1 28.6 82 | 1265 |36
(millions)

Annual Transaction Value 3832 | 3125 | 267.8 |453| 11247 |36

(billion 1QD)

Registered Users (millions) 2.1 1.8 14 03 |56 36
System Availability (%) 97.2 | 97.8 2.3 89.4 | 99.8 36
Annual Security Incidents 12.4 10.0 9.7 1 47 36
MTTR (hours) 8.6 6.5 6.2 15 | 283 36

4.2 Security Incident Pattern Analysis
Analysis identified 847 documented security incidents. Phishing
attacks constituted the most frequent incident type (37.9%).

Table 2: Security Incident Distribution by Type and Operator (2019-2024)

Operator | DDoS | Phishing | Malware I DELE Vuln. | Total
Access Exposure
ZainCash | 23 47 12 8 3 19 112
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Table 2: Security Incident Distribution by Type and Operator (2019-2024)

Operator | DDoS | Phishing | Malware ng‘;tsh' E)?[g?)sure Vuln. | Total
QiCard 31 52 18 14 6 24 145
AsiaPay 18 38 9 6 2 15 88
g\év.itch 27 41 11 9 4 21 113
NassPay 42 89 23 17 8 35 214
ISC 29 54 14 11 5 22 135
Total 170 321 87 65 28 176 847

4.3 Hypothesis Testing: Digitalization and Security Incidents
(H1)

Results demonstrate statistically significant positive correlations
between digitalization indicators and security incident frequencies,
providing strong support for H1.

Table 3: Correlation Analysis — Digitalization Indicators and Security Incidents

Variables Pearsonr | p-value N | Interpretation

Transaction Volume x Total Incidents | 0.742 <0.001 36 | Strong positive**
Registered Users x Total Incidents 0.698 <0.001 36 | Moderate-Strong positive**
Mobile Transaction % x Total 0.531 0.001 36 | Moderate positive**
Incidents

'Il'ra_n saction Volume x Critical 0.689 <0.001 36 | Moderate-Strong positive**
ncidents

4.4 Hypothesis Testing: Compliance Framework Effectiveness
(H2)

Results demonstrate statistically significant performance advantages for
ISO/IEC 27001 certified operators, supporting H2. Certified operators
experienced 54.2% fewer annual incidents.

10
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Table 4: Security Performance Comparison — Certified vs. Non-Certified Operators

Certified Non-Certified
Security Metric | (n=18) (n=8) Mean t-statistic | p-value | Cohen'sd
Mean (SD) (SD)
Annual 9.2 (4.3) 20.1(8.2) -4.23 <0.001 | 1.67
Incidents AT A ' ' '
MTTR (hours) | 5.8 (2.6) 17.5 (7.1) -5.17 <0.001 | 2.14
System
pvailability (%) | 98409 | 953 (28) 3.86 0.001 | 1.48
Critical
Dients 1.1 (0.8) 3.8 (1.9) -4.67 <0.001 | 1.82
Data Breach 0.28(052) | 1.13(0.83) 312 0.005 | 1.23
Incidents

4.5 Hypothesis Testing: Infrastructure Vulnerabilities and

Organizational Factors (H3)
Critical vulnerabilities included legacy system integration challenges (83%
prevalence) and insufficient end-user security awareness (83%).

Table 5: Correlations Between Vulnerabilities and Org. Characteristics

Organizational Factor YUIeElo 1157 b- Interpretation
Score value

Organizational Size -0.624 0.039 | Moderate negative*

(transaction volume)

Operational Maturity (years) | -0.687 0.020 rl:/é(ég;r\;agi-snong

Security Investment (% -0.743 0.014 | Strong negative*

revenue) ' '

11
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Table 5: Correlations Between Vulnerabilities and Org. Characteristics

Organizational Factor Yl P- Interpretation
Score value
g%IEC 27001 Certification -0.819 0.004 | Strong negative*™

4.6 Comparative Operator Performance Analysis
Detailed comparative assessment reveals substantial performance variation.
ZainCash demonstrates the strongest overall security posture.

Table 7: Comparative Security Performance Metrics by Operator (2019-2024 Averages)

Annual Incidents A
Operator | Trans. | f0Le! | per M MTTR | Availability | certifications | Performance
Incidents (hrs) (%) Tier
(M) Trans.
ZainCash | 184.3 16.0 0.087 4.2 99.1 ISO+PCI Ter 1
' ' ' ' ' (Excellent)
Switch Tier1
Co. 142.8 16.1 0.113 6.2 98.2 PCI (Excellent)
QiCard 156.7 20.7 0.132 5.8 98.6 ISO+PCI Tier 2 (Good)
AsiaPay 67.4 12.6 0.187 73 97.8 In Progress Tier 2 (Good)
IsC 89.6 19.3 0.215 8.9 97.4 InProgress | ier3
. ' ' ' ' g (Moderate)
NassPay | 48.2 30.6 0.635 12.4 95.7 None Tierd
(Concerning)

4.7 Temporal Threat Evolution Analysis
All threat categories demonstrate increasing trends, with total
incidents growing from 87 in 2019 to 186 in 2024.

Table 8: Annual Incident Trends by Threat Category (2019-2024)

Year DDoS | Phishing | Malware X??eustsh' Eiscl)su re Vuln. | Total é?onth
2019 18 32 8 6 2 21 87

2020 22 41 11 8 3 27 112 +28.7%
2021 26 49 13 10 4 32 134 +19.6%

12
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Table 8: Annual Incident Trends by Threat Category (2019-2024)

Year DDoS | Phishing | Malware ngel;gh' Ei:)?)su re Vuln. | Total é?’gwth
2022 29 58 15 12 5 39 158 +17.9%
2023 33 64 17 14 6 36 170 +7.6%
2024 38 72 21 15 8 32 186 +9.4%
CAGR | 16.1% | 17.6% 21.3% 20.1% 31.9% 8.8% | 16.4%

5. Conclusions and Recommendations

5.1 Major Research Conclusions

1. Rapid Digitalization Outpacing Security Infrastructure: The
285% growth in transaction volumes was met with a 16.4% annual
growth in security incidents, confirming that security capabilities
must scale proportionally.

2. Compliance Framework Effectiveness Validated: ISO/IEC
27001 certified operators showed significantly better performance
(54.2% fewer incidents), empirically validating ISMS
effectiveness in resource-constrained contexts.

3. Substantial Performance Disparities: A 7.3-fold difference in
incident rates between top-tier and emerging operators highlights
that organizational maturity and security culture are critical
mediators of security outcomes.

4., Systemic Infrastructure Vulnerabilities: Legacy systems and
inadequate encryption remain pervasive weaknesses (83% and
67% prevalence, respectively).

5. Escalating Threat Landscape: The 16.4% annual growth in
incidents exceeds global averages (8-12%), with phishing and
mobile malware presenting particularly persistent threats.

5.2 Practical Recommendations

5.2.1 Recommendations for FinTech Operators

« Prioritize ISO/IEC 27001 Certification as a strategic investment.
« Implement Mandatory Multi-Factor Authentication to reduce
unauthorized access.

« Establish Security Operations Centers (SOC) for real-time
monitoring.

13
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« Increase security investment to 4-5% of revenue.

« Develop comprehensive security awareness programs in local
languages.

5.2.2 Recommendations for Central Bank of Iraq (Regulator)
- Mandate phased security certification requirements based on
transaction volume.

« Enhance regulatory enforcement with meaningful penalties for
non-compliance.

« Improve the incident reporting framework to reduce
underreporting.

« Establish a sector-wide Computer Security Incident Response
Team (CSIRT).

« Increase supervisory capacity by doubling cybersecurity
examination staff.

5.2.3 Recommendations for National Policymakers

« Develop a National Cybersecurity Strategy focusing on financial
infrastructure.

« Invest in cybersecurity education infrastructure at universities.

- Facilitate international cooperation and intelligence sharing.

. Formalize public-private partnerships for threat intelligence.
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Abstract
This study aimed to analyze the impact of the evolution of digital
banking services on achieving economic sustainability in the lIraqi
banking sector, with a specific focus on the deposit growth indicator as

a dependent variable reflecting the health and soundness of banking
performance. The study period extended from January 2017 to
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December 2023, relying on official monthly data from the Central
Bank of Iraq.

The analytical methodology employed an advanced artificial
intelligence technique, namely Radial Basis Function (RBF) networks,
to model the non-linear relationship between the average number of
digital banking service transactions per active account as an
independent variable and the deposit growth rate as the dependent
variable. The data sample was divided into a training set (80%) and a
testing set (20%) to ensure the reliability of the results.

The standard application of the model yielded high predictive
accuracy, with a coefficient of determination (R?) of 0.93, revealing
the model's ability to explain over 93% of the variations in the deposit
growth rate. Furthermore, the low error metrics—including the Mean
Squared Error (MSE), Root Mean Squared Error (RMSE), Mean
Absolute Error (MAE), and Mean Absolute Percentage Error
(MAPE)—confirmed the robustness of the estimation and the
efficiency of the statistical model.

The results highlighted the non-linear nature of the impact of digital
services, demonstrating a strong positive relationship in most contexts,
with the potential for negative effects in rare cases associated with
liquidity imbalances. The study concluded that the adoption of digital
banking services has a significant positive effect on enhancing deposit
growth in Iraq, showing a clear upward trend that peaked in 2023.
Additionally, the RBF neural network technique proved its merit as an
effective analytical tool in the context of non-linear financial
modeling.

In light of these findings, the study recommended strengthening the
digital and regulatory infrastructure, adopting the proposed model as a
decision-support tool for the Central Bank and commercial banks,
raising awareness about the balanced use of digital services, and
conducting further studies to explore the mediating factors influencing
this complex relationship.

Keywords:

Digital Banking Services, Economic Sustainability, Deposit
Growth, Radial Basis Function (RBF) Network, Iragi Banking
Sector.
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Network Information

! X DI Covariates Input Layer
Number of Units

i Standardized Rescaling Method for Covariates

| 10° | Number of Units Hidden Layer
! Softmax I Activation Function

_D | Dependent Variables | Output Layer

Number of Units I

Standardized Rescaling Method for Scale Dependents

Identity Activation Function

Sum of Squares

. Determined by the testing data criterion: The "best" number of hidden units
Is the one that yields the smallest error in the testing data.
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Parameter Estimates
Predicted
Output
Layer Hidden Layer?
Y H(10) HO) I H®) || H(7) H®G) [[HG) | HEA) | HB) [| H2) || H(1) Predictor
-1.208 || 2.059 |} 2.118 || -.497 (| -.873 || .026 |} 1.091 || .524 |} 1.574 || .888 X Input
Layer
.300 .300 || .547 || .452 || .300 || .649 || .300 || .435 || .766 | .382 Hidden Unit
Width
1.025 H(1) || Hidden
Layer
435 HQ)
1.225 H(3)
696 H(4)
-1.023 H(5)
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a. Displays the center vector for each hidden unit.
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Abstract
Stock markets are among the most important pillars of any
country's economy, given their role in facilitating the investment
of savers' funds both nationally and internationally. The stock
market has not been immune to the developments in financial
technology for some time now. After securities were once
represented by a physical form that proved ownership, they have
evolved into digital forms. This technological development has not
stopped; rather, it has led to the emergence of a separation
between the technical ownership of a security, represented by a
tokenized security, and its actual ownership. This presents both
advantages and challenges for dealing with this type of security,
requiring understanding as a modern financial innovation. The
Iragi Stock Exchange should take serious steps to implement this
innovation, especially as it seeks to open up to global markets.
Keywords:
Tokenized security, technology, financial innovations, ledger,
technical ownership
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Abstract

This research aims to analyze the role of digital transformation in enhancing
the efficiency of Iraqi financial markets by examining liquidity indicators,
market depth, price discovery speed, and bid-ask spreads. It also assesses the
impact of digital systems (electronic trading, settlement and clearing systems,
and electronic payment services) on the operational and organizational
performance of the market. Furthermore, it identifies the challenges and
obstacles facing the implementation of digital transformation in the Iraqi
financial market (legislative, technical, and regulatory). The research utilizes
market efficiency indicators before and after the introduction of digital
initiatives (such as electronic trading, the introduction of electronic systems,
the number of implemented digital services, the number of listed companies,
and the general market price index). The study employs a gquantitative and
qualitative comparative methodology—statistical market data. Digital
transformation can contribute to increased liquidity, reduced price spreads,
faster price discovery, and improved access to information, with variations
depending on the market structure and the level of digital infrastructure

Keywords:
Digital transformation, financial markets, cyber risks, digitization and
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Abstract
The research aims to identify the nature and importance of digital
transformation as one of the innovations in information technology
and to uncover the key factors and determinants of successful
digital transformation strategies. In addition, it seeks to define the
challenges facing the implementation of digital transformation
mechanisms and to extract the implications of applying digital
transformation mechanisms on financial stability in Arab
countries. The objective of the research is embodied in studying
the impacts of implementing digital transformation mechanisms
on the financial stability of a group of Arab countries. The results
indicate that digital transformation indicators were significant in
the short term, contributing to financial stability. The study also
revealed a long-term relationship between digital transformation
indicators and financial stability. The findings highlighted the
importance of investing in advanced security solutions, developing
rapid response plans to address cyber threats, raising employee

awareness of modern security practices, allocating sustainable
budgets to support digital initiatives, periodically evaluating return
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on investment, and collaborating with technology companies to
obtain flexible solutions that meet institutional needs at lower
costs This research aims to study the impact of geopolitical
competition and digital transformation on the financial stability of
Arab countries. The study focuses on understanding how digital
and geopolitical variables interact in shaping a stable or unstable
financial environment, through the analysis of quantitative data
from eight Arab countries during the period 2010-2022. The
results showed that digital transformation positively contributes to
enhancing financial stability in both the short and long term, while
geopolitical risks weaken this effect, especially in countries
suffering from institutional fragility or political unrest.
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Abstract:
The banking sector has witnessed significant developments in the
use of digital technologies, which has significantly impacted cash
flow and liquidity management in the Iragi economy. This
research aims to study the impact of digital transformation in
banking services on money supply (M2), focusing on three key
variables: the number of ATMs, the number of electronic payment
cards, and the number of electronic wallets. Based on quarterly
data, the ARDL model is used. The results show that increasing
the number of ATMs (X1) by one unit leads to a decrease in
money supply (Y1) by approximately 34,601 units, holding other
factors constant. This indicates an inverse and significant
relationship between ATMs and money supply. It also shows that
increasing the number of electronic payment cards (X2) by one
unit leads to an increase in money supply by 0.0495 units, holding
other factors constant, indicating a direct and significant
relationship. Increasing the number of electronic wallets (X3) by
one unit leads to an increase in money supply by 0.0286 units,
reflecting a direct and significant relationship at a 1% significance
level for all variables. To recommend expanding the use of digital
banking services in a balanced manner to ensure enhanced cash
liquidity and financial stability in Iraq.
Keywords: Digital transformation, digital banking services, cash
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il dae (e 1 phuaall

Al e Ao Al cusnal sda il (sre jladl )z dpail) Chagy @lliyg
o kil 1Y Lad AD) dapls o Capailly cJashally jueaill (alaY) b
dadd ) G yemall ileadll o0 Ly dege Cilalitin) delia 6 agan Lae cdnle
LS LEY it sl dubud) 5l

tOgSell Bangll jda LSRN il -y .Y LW

@) Jlaill 8 dpasald) s e Biadll Judlull bl ciladl 3a8
by - bkl aalg 28 ) sasgll jis cKae e CadSl aaand ) ¢l
e ool (ADF) pissall Jlsi S jlaal Ao slaie¥) g « LLY) 1aa
(lpailiad daas 8 Ldgiseg A8 (e 4o aiay Ll das el ALl )i
Jobail 28 e Ulay) (oSeiy Le shg e JalSal) A5y auand e 45,08 e Slad
oieilh bl (e dealiiaa) clalbinug) sasag
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GAlly (giuall die dgyaall Cfpiiall Baagll jda C)Lad) gl (Y) Jgaad)

Jd j‘!\
UNIT ROOT TEST TABLE (PP)
At Level
Y1 X1 X2 X3
" t-Statistic | -0.5443 2.2469 1.8333 | 58794
With Constant Prob. 0.8677 0.9999 03574 1
n0 n0 n0 n0
_ t-Statistic | -1.2548 -0.3331 21539 | -0.5063
With Constant & Prob. 0.8784 0.9853 04953 | 0977
Trend
n0 n0 n0 n0
_ t-Statistic 3531 53609 2.97 6.046
Without Constant & Prob. 0.9997 1 0.9987 1
Trend
n0 n0 n0 n0
At First Difference
d(v1) d(x1) a(x2) dx3)
" t-Statistic | -3.9426 3.1277 ~4.0134 35
With Constant Prob. 0.0056 0.0363 0.0047 | 0.0159
*k%k *% *k*k *%
_ t-Statistic -3.858 -3.8654 3.9721 | -5.5589
With Constant & Prob. 0.0286 0.0282 00224 | 0.0006
Trend
**x **x *%k *k*k
_ t-Statistic | -3.0318 22,1353 3106 | -2.1121
Without Constant & Prob. 0.0038 0.0337 00032 | 00355
Trend
*k*k **x *k*k *%k
UNIT ROOT TEST TABLE (ADF)
At Level
Y1 X1 X2 X3
" t-Statistic ~4.152 2.2386 17283 | 2.2566
With Constant Prob. 0.0039 0.9999 04067 | 0.9999
Fkk n0 n0 n0
_ t-Statistic | -1.9479 20,3382 20275 | -1.067
With Constant & Prob. 0.5989 0.9851 017 0917
Trend
n0 n0 n0 n0
_ t-Statistic | -0.3497 51935 3447 | 53758
W'thou;rceﬁgﬂam & Prob. 05478 1.0000 09996 | 0.9965
n0 no no no

At First Difference
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diYD) dx0) dx2) ax3)
" t-Statistic | -3.9426 31277 2.0134 35
With Constant Prob. 0.0056 0.0363 0.0047 | 0.0159
*k*k ** *k*k *%
_ t-Statistic -3.858 -3.8654 39721 | 55589
With Constant & Prob. 0.0286 0.0282 00224 | 0.0006
Trend
**k *%k *% *k*k
_ t-Statistic | -3.0318 22,1353 3106 | -2.1121
Without Constant & Prob. 0.0038 0.0337 00032 | 00355
Trend *%k% *%* **k%k *%*

(EViews 9) zeliy (e limiuse (pfial) slae) 1 jaaal)

Ja3 Lt o0 ) v dogies (ggime die Adlian) AV gag ) (*) Ldladl s
Ldlall iy .v. 00 Ligins (ggia die Afilias) Digies 29ag o (*¥) LDl
& (N0) Dol sy s (B evev) diginne (Sgiane e dilian) AN ) (**¥)
Adlas] AV dgag a2

Gyl o (N PP s ADF osbud alasiuly saagll jia clladl w5l pd
G gl die oSl e AN (o el A1 (Y1, X1, X2, X3) dusgyadl
dpa b ad) i Les cdiliany) dginal) Cilsine oo Glof dlanY) o calg
Coelal cibusiall 038 o) e LBang sds dgag Aaah Jsdy (grial) vie LMY
3 cole olaly il pa ol il g elgas (oY) Bl vie ddle ddlias) digina
O ) oKa elliig . %0 5 %) Lisine iligiue dic €Ly Lgasaa Gyl
Al sohas Jia dagall o2a o) (1) (AsY) dsal) e JalSalls s il iial)
iaal) Jalsil) Hlaa) dlage ) JUENL ma 3 ¢ @l Jalaill 8
O daY) bk s A8le 255 e aaill «(Cointegration  Test)
) i)

(ARDL) diagia cagar cugstal) g igaill AM) paiil) —¥.9.¥

dcisall driail) Cloadll AN lasi¥) dmgie Gy zisall JY) janll il oyl
palial de@ll of cpo a8 AalaY)y Lslasy) dalll e 735l deedle (ARDL)
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by ey s M) ad Lae cgings Lmge Ciclas YI(-1) il il
Lol W LAl clpdl ol Bsale OS5 Ao Al sl of o il (e
dsina dayy Gla S5 (X1) V) alpall sigal sxe o el 28 ¢ilinnall <l puaiall
A ySIY) ddpadll Gleadd) o alaie V) 50l dagi (uSay 38 Lo sag calill (aye B
p clilay sae el (il b LAl Lawll dlgud) ) dalal s
Lo il mje A Gyinay Lase il (XB) g S Bailaall 220 5 (X2) (g 5Ty
aend A bl Balys el Lliill arg b G peaall Laadyll clerdll g0 S5
Ry agine e (X3 ¢X2) e JU Babiall all ol Loy Apiill AESY aas 28y b
coaly alaial g0 Alall Lgad 3 S5 Chunall o3l 38 Y Y o) e du b
Jalae dad o asaill ddlany) cibdsall iy edlld culs ) ARl ol )
Lo s dlfid) @lhuad) of e Vs gag ¢(+.AAA) <l R-squared il
A ppatil) 43,38 & 1l = dgail) 598 (eSay Laa i) mpe b bl e (%94) ol
O s (- JSS g agaill dugine XS oA aY) cille Ay dugina F dilias] of WS
slin, ol (& 23 Jaln)) Al agag ae ) ud5 Durbin-Watson 1.93 4.
daadyl) cabpariall Oy dadliye oyl B3ga @i Jdkal) z3gadll o) Jil) (S ey e
Wl (aye bagdy Al cbaall jawd (8 55 Glaaae Jid 5laall 4yl

Ailasy) Ll dajy ol GlalatY) s e By <(3hal)

(ARDL) ey uguall zagaill Ag¥) soadil) (%) Jgaad)

Variable Coefficient Std. Error t-Statistic | Prob.*
Y1(-1) 0.621781 0.125504 4.954262 0

X1 -13.0867 4.469558 -2.92796 | 0.0074

X2 0.003739 0.001108 3.373094 | 0.0025

X2(-1) -0.00187 0.001205 -1.54913 | 0.1344

X3 0.014728 0.004453 3.307425 | 0.003

X3(-1) -0.0039 0.002635 -1.47851 | 0.1523

C 28271.29 10648.6 2.654931 | 0.0139
R-squared 0.988196 Mean dependent var 135593.8
Adjusted R-squared | 0.985245 S.D. dependent var 34323.64
S.E. of regression | 4169.284 Akaike info criterion 19.70456
Sum squared resid | 4.17E+08 Schwarz criterion 20.02836
Log likelihood -298.421 Hannan-Quinn criter. 19.81011
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F-statistic 334.8704 Durbin-Watson stat 1.932646

Prob(F-statistic) 0.000000

(EViews 9) galin o Lt cpfiald) 2lae) 1 jaaal)

(AIC)  SIST clasten Hline Ao 13laicls ((ARDL) sadinall dungiall Wi
Jial ) 8 ARDL(1,0,1,1) z3sai of cs 8eliS SV z3gaill jlaay
G G ¢(X3) (X2) (X1) diead) clyuxiadly (Y1) 2l oaye cpm 28
el A8y 3 (63 a1 i) z3lall Ay A3k AIC lusal dad 4
AIC Sl Liall &l of Ly o dashally suadll cplal) 8 38l i A0S
138 aladiuly dolatll 3 aad ad) Sd oz dsal) sl b aded ) e
i (V) Sl Gandl bl diliany) Ldgisall oy Aol (lasal iz 3l
(AIC) Llime crs SBiall eladY) @l 3l dala

Akalke Informaton Crnteria (top 20 models)
19.86
. 1
1 | |
19 84 — . . ' I i
| | | | | |
| 1 ! | | |
| | | | |
19.82 - Y " H I | | 1
1 | | | ! | ! |
H | \ \ | | |
\ | \ | | | |
19.80 ; i | H | i | i
i | | |
i 1 ! | : : : | ! |
19.78 - [ P 3 RS o
|
19.76 | 1 i | | | ! | | |
| | I | | | H | : |
| | | | | 1 |
] | | | ! ! | ! | | |
19.74 L. . — ; 7 bl + . e r L L
= &§ & ¥ €€ = ¥ 8 6§ 68 & & & 8 6 & §8 & &= °©
v W g W oW N v & N Y o 8 g N N v v e w
C O g ¥ ¥ & O O v @ g & ¥ O « = N N =
.- - - - s - .- - - IS ol - - - - >~ - ;
S 5 S 5 S S o
fEsEgEsEEEeeEEEEEEEE
< < < T < < < < I
% - oo % %
(AIC) e us Alal) clUad) @38 il deda Jian (V) J<&d)

(EViews 9) zaliy (je (puifivee (pfinlll alac) : jaall

gisa sl B agandl LaS) aladialy dlidall JalSHl pasd @il - L¥
(ARDL)

Aride Jul& ABle 359 (e (38a3ll (Bounds Test) agaall jlidl ¢lya) a3
el o (£) Jsas 2l poang Al 23sai & il g daY) dlsh
Ljlie die K = 3 Aiiie Shpuaie 2o aacf e V) o Ao F Adlasy dguadl)
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g (10) (V) sl jglam F-statistic off ass cdsyall agastl Zaill ola
Al dpag ) e Lee %) 0 5 %0 AN Glbgiue aie (11) eV aal)
Ditisag JaY) Qisha Uala ) lia o iy 138 L clpuaial) (g Alsins e olSs
ST AN Gl die el pa Lz dgaill 6 Al Cipaially bl i) oy
aally AV aall o Baill e &gl el 2 (%) 5 %Y.0) dulpua
ey il Jalsal) e dalall o 1) e Les ¢ 3090 asl e a1 ol Y
bl 038 die Luia
(Bounds Test) agaall jLasl 389 o idall Jalsill jLad) ailis (£)J gaad)

Test Statistic Value k
F-statistic 4.0110 3
Critical Value Bounds
Significance 10 Bound 11 Bound
10% 2.72 3.77
5% 3.23 4.35
2.50% 3.69 4.89
1% 4.29 5.61

(EViews 9) zalin (e (ouiis Gfiald) dlac) @ jaaal)

idia JalS ABe 3gag Ay ac s Lol L) (e ey Ga Lo A (e
S Lgale slae ) Sarg clliins AV Ciligivse die lyiall Gu daY) Al
ol el JaY) juad Jlail) daglie 401Ka) 2 o oY) Absh z 3l il
i) et daleag Jughlly juadl) clal) cilalea S clajda —£.9.F
3555 ARDL diagie alatiuly (ishlly juadll (pla¥l z3sa i gl el
@A) Uaal) s Jalas 0081 Lo s Al a8 clysiall G ljidie JalSs A8l
535ally SRV anat W = 35aill Jue oSy Ly o=+ FYAY) Uginag Gl sla
Chaiad) ggise Aoy daad) sl & %YV.A s ) deal Doty Ol )
il Gaje b Gyinag Bla g (X1) (V) CGibeall gal 230 0 (i a8 (Al
GV Ll Clgasill pe 38 L st cdishl) o el Ja¥I 8 clon (Y1)
Il e Audysl) sl AESY aliaial b aalis 8aY) o2 b augil) of 5
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Sl aas et L san @M eV g Y @Yl e slae¥l g
(X2) s sSy) addll il sae e S of il cpelal (el 3 L gl
@ W (ase ae dagine Bgeary Lulag) ladiy (X3) 4y pSlY) Ldladll aaeg
& Ayl ddad) cladll (gemall sl (Say Lo sag cdishlly juadl) GulaYl
Jiges DA e calai®¥l Jals JlsaY) (hsd deja 5alyy Aol dlgaudl ajen
o2 o) Jsil (S el e plig L W) Jsedl) 532l argis AW D lledl)
Giradl glaill & a8 el of S5 ) Aol Al s G bl
e 2l Gadd jie ceatill (g prall A dudely yigy Agand) S8 S5 au

AT il e Dl daa )l @lgal) e alaie¥) 5abys ccuils (ra Bl Sl

Cointegrating Form

Variable Coefficient Std. Error t-Statistic | Prob.
D(X1) -13.0867 4.469558 -2.92796 | 0.0074
D(X2) 0.003739 0.001108 3.373094 | 0.0025
D(X3) 0.014728 0.004453 3.307425 | 0.003

CointEq(-1) -0.37822 0.125504 -3.01359 | 0.006

Cointeq = Y1 - (-34.6009*X1 + 0.0049*X2 + 0.0286*X3 + 74748.5290 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic | Prob.
X1 -34.6009 12.24782 -2.82506 | 0.0094
X2 0.004949 0.001546 3.201381 | 0.0038
X3 0.028637 0.009707 2.950056 | 0.007

C 74748.53 17094.94 4.372554 | 0.0002

(Eviews 9) zalin (e Gandise pfinlll slac) @ jdaall
Dhias (X1) V) Giall Bgal aae 53L) of dishall (saal o aiill gl
Gl die Baag VETY Jlean (Y1) sl aje (alaaal ) (525 Baals saag
Cibeal) Beal G dsiney e ADe 3pag M pl Lo sas «0AY) Jalsal
gl il axe 5Ly o oo WS %) AN (g die S Gases I
v £90 e il (age g Uyl (a5 Baslg Bang it (X2) g ST
Lol duginay Bk Ao 35ng ) el Lo 585 Y algall i tie 33ag
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Basly Basg ke (X3) g Syl Ladlaall dae 5005 Wi %) ANVa (g5 e

Lginay kb ADle Glay Lae Bang ¢ 0 YAT latey 2l Gaje gli) ) a5

o) AN (ggiua i

o da¥) dish IS 515 padd) )l Joaill sl o ) bl s3a i

L (e V) Galuall Bgal il 06 Cum ¢ el slaidY) & sa e

dana Cady Lea byl dug Y Jadlaally i S adall clillas (e IS LB 005S

Y Ghaall Bgal gg0 Al aje e )l Jgaill by daleell Gl dun

(X1)

(ARDL) z 5% &bl cfylia) —0.9.¥

oeball (uila®l <L (ARCH) JLas) -

caxly F-statistic ded of Uadll agas cpls uls Layid ARCH lasl il <yell

Obs*R-squared 4dadé cuzly LS <Prob. F = 0.5968 42 (siua s +. YAT

ST Jlaal) aid o Lass Prob. Chi-Square = 0.5816 il¥a (s5ius ae 0.304

Guli plaiag sy e d o s Va3l %0 A Nall (68w 4

Wadll 3saa cpls o) sl oS cale 3Ly .z 3saill 8 (Heteroskedasticity)

Jsa lalima) dasag 7z 3saill Ja) dlgla culpaiil) il Adgise 3 Las ccyls

chanyl 2l dalla (Y1) sl e o ypadd) ol Joaill @l ik
Uadlf agan cpls @l dayd (ARCH) LEa) gl (1) Jgaad)

Heteroskedasticity Test: ARCH
F-statistic 0.286356 Prob. F(1,28) 0.5968

Obs*R-squared 0.303704 Prob. Chi-Square(1) 0.5816

(EViews 9) zalin (e cpadine cfiall) slac] 1 jaaal)

t Jeabeaial) (313 BLIN) (LML) — ¥

F- dad of Julaiall 3130 LaLs DU Breusch-Godfrey LM sl milss <yl
i cily LS Prob. F = 0.9193 4Na (giiwe pa v 0 A0 il statistic
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Ly .Prob. Chi-Square = 0.8885 4l¥a (s5ius ae Obs*R-squared 0.236

B a5 Ao s ang Y als (%0 AN (g5ise o ST JaY) o

JaY) sl #3satll il el (e cadde 2lug oz 3gaill Uadll 3goa 8 Judisia

=l Jyaill ol il ddlend) Cilalin uV) daca acny Laa (Adgigay )i

(YD) Sl G e padl

Jraleitiall I3 BN (LM) LS il (V) Jgaal
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.084513 Prob. F(2,22) 0.9193
Obs*R-squared 0.236358 Prob. Chi-Square(2) 0.8885

(EViews 9) zalin (1o cpuiiue cfiald) alae) @ juaal)

(ARDL) gisail clalaal Ll 4y fiaial) JLas) gilis -1 .7

X axil (CUSUM of Squares s CUSUM hladl) cdlalaadl lygind Jalas
JLsa) Gl a3 cdahall 533 DA GV DU asdiaay aial g3l Lsise
CUSUM of ) clayall Sl g ganall jlid) 5 (CUSUM) SIall g ganal
Lrayl Gans (Brown et al., 1975) 055305 shn Lega sl o2l ¢(Squares
Aal) 55 lae e sysial) e lebad) il e (p)liaY) Geded (HO) dujiual

P 2022 Q2 2024 2019 220 20 22 202 2024

USUN 5% Siondcance ISUM of Sgwar

(ARDL) gisai cildaal g Ao Las) (¥) Jeal
(EViews 9) zalin (s (pdfive Ghialll dlac) : juaal)
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z3salll bl e Gl ) Caags Allad ddlas) cilal oplaa¥) S I
Dhiel g doshlly juadll adl e @bl dilas ae 42l 385 Olasas
dapall 29l Gam LAY ST Aol agusll Caady Jla (8 Diise 7354l
A (HO) paal) dumpd Ji celld e 3lug %0 ANa (s5iue die Lially Llal)
LGahall KAl (e iy LS AiSag) Aalil e 3fse 3)32all lalaall a0
zisall ) y& Uadl) sl z dgadl doguiil) Ao lal) jLas) —v.y . ¥
(ARDL)

&= (Y1F) L dalall sl (Y1) 4aiey dlades jbai () (Slall sl iy
YOOV e duia) 855 g ¢(S.E) leall ilihaty) Y+ jlage Uad s
Dle o8 ilS (3)3Y) adll) (Y1) dabedl) daidl) o bl gl Y YE )
isag ol gL ae XYY Gl il ia YOIV ale (e ale S8 (saelas
de lgigyd G Giliag s YTV e il in Saials Yo ple Ly
YoV ale (e ki) 5aall (YIF) somll jedad cclld aan VA« v oyl W
ehyanll Jagladll) 4 (3l pa ¢UGliy il Ll Wlad) Yo Y £ ale dlgs ing
Loils Lialess) sl Bhyiiad adsm caladgill of ) e Lee Sl 3y (Aakaiidl
cAlasal) 3,3 22y dadll A

200,000
Forecast Y1F
180,000 g Actual Y1
TR \\R Forecast sample- 2017G1 202404
160,000 4 0 T | | Adjusted sample- 2017Q2 202404
e Included obsenations: 31
145.000 4 R Root Mean Squared Emor 4199403
ST Mean Aosolute Emor 2994 359
20,000 4 / Mean fbs. Percent Bror 2 135899
T P Theil Inequality Coeficient  0.015032
100,000 —t Bias Proportion 0.000053
B e Variance Proportion ©.006987
g0.000d < T ' Covanriance Proporion  0.992959
60,000 +— ; : == ot s Zxaa
017 2018 201 2020 202 2022 2023 2024

skl e Uadld) prasaal 7 3gail dugaiil) dde ) (¥) JSid)
(EViews 9) zaliy (s (padivee cpfialll dlac) @ jaaal)
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i g asail) o Al alall aopall 4 gl 88y clibias) it (AT dea 0a
Theil (Theil Inequality )2 cplall Jabae of Gia (G ddle 48y
g o LaS lan Ty 85 aad 1iag (v, 004 ¥Y) 1ia (miia Coefficient
(£199.£.Y s alu (Root Mean Squared Error) (g)2al) Uaall lassie
o~ il (Mean Abs. Percent Error) ¢gsiall slaall Unall laigia
coiesl AL Ay 5 5lke dlicn gaiil) oUndl o oS5 Laa %Y. €
tluagilly cla i) [alll o) — ¢

ralalinay) —) ¢

a8 chsial G dlide el ADle 3sa5 (ARDL) zises gl il -
Giradl i) Jsatll G da¥) dbgh ALY hadl e Jy e Ayl
o) A gl

(X1) V) Galpall seal aae sy of daghall (gl o gilall cjeld -
de Bang VETY Jonn (Y1) sl (aje (aledd) ) (5385 8aslg Basg lake
Beal Gn Diginay e Wle agng ) wds Lo sag (@AY dalsall il
Y)Y AN (e die 2l amjey V) Calyall

G35 Baaly Bang ke (X2) (39 5y aball il axe 8alsy of o LS -
Lo shs gAYl dalgal) il dic sang +.v v 890 ladey Sl Gape ¢l L)
o) AN (Ggiue tie Liad diginag anyla Ao a9ng )

gl I a8 Basly Bang lakes (X3) LuigpSly) Ladladll axe 50l Lol —¢
G die dgizag L ADle €ay Lea Bang .o TAT oty il jmpe
%Y ala

dish JS& 55 Gheadll o)l Joadll clpdl o ) il sda g —o
) Calpall Bgal 5l 06 G (el SlamY) bl (ape e daY
Ll duig i) Jadlaally gig S mdal) clillas (g IS il 6 ety e
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Beal 90 il (aje o bl Joail il dilaal)l Gl G jd daia iy Lee
(X1) MY Ghall

tGluagll) — Y. €

& daallall lysdaill aSlgy Las Adlall Cliaall Al dganll Aall 3035 8y juza —)
Al Lansl sl Jlae

Jyaidll il 39 S adall culilang A piSIY) Ladladl) alasiul (3l posi =Y
L5l )93 Ay Baliyy Nl

Ging Lay V) Calaall 540y J5aY) pladiu¥) o o A jaan il gy =7
Adyadl Gledll ) Jgasll dagads (sl 2l Gaddds (e sl

crleleidl) Alea ey Ly Ll (adyl) Jomilly dala)) claenlly eyl pes —
Aall B yeadll oY) 8 AE e

e Bl B 3 Al JSe JSE dey 4058 Bl Joadl) Al a5 -0
O )l Al @lea¥) Ao slaie¥) 8l cdga e Byl S e alaie) als
RESSEPEN

: laal)

tdgaal) jalaall oYl

Aigad Lulys A peaal) lilanll diady (Y0 E) a2 litie ¢ adlilly e 2 ismal) -
)Yy Lol aglall Alae (¥ IV=Y LYY adll Ghall 8 Llaall Cijlad) o
Agaleai g Aoy astell Lol SLa®¥lg 5)¥) AT ) calall il ¢A3sSU dnala
(oald) 22 (Y+) alae SV sy JleeY) 3l )l Jsatll Qa8
Ot (A Bl disall s (YoVY) Goua oliy cgually o i (=Y
dalae Cluhy Aae (el yadll Sl A ankd S f W) Jsadl) S0
A(0V) 222l (171) Alaall calary daals cdillag
dsadl (& lajily Ayl Jilusll (YV€) sae Sl ¢ ey dda Baalgd canlyl =¥
el Sl ooty deals Al Lppulae cluly dlae ,A8hall Gjladl b W
oald e ualal) Jidaglly EEN sl
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Abstract

This research aims to study the impact of digital transformation
and its advantages in improving the level of financial disclosure
and its reflection on the stock market performance in financial
markets. These technologies are distinguished by their impact in
improving the quality of electronic financial reports in light of the
expansion of digital technologies in business environments, which
in turn leads to This study examines fundamental changes in the
quality of financial information available to investors, their level
of education, and their ability to make investment decisions. It
employs a descriptive analytical approach and reviews relevant
literature, demonstrating the results show that digital technologies
increase the effectiveness and improve the electronic disclosure of
financial statements. Furthermore, digital transformation
indicators are linked to improved investor confidence, which in
turn has led to relative increases in the market value of stocks. The
research recommends that banks and financial institutions adopt
and implement transformation mechanisms Digitalization to
reduce bank credit risk rates and non-performing loans, and to
develop policies and systems to protect digital financial reports
and train employees on digital analysis skills in order to ensure
access to sound and timely financial disclosure.

Keywords:

Digital transformation, financial disclosure, stock performance,
digital financial reporting, accounting transparency, financial
reporting quality
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Abstract

It is empirical research that rigorously examines the dynamic
association between digital transformation and financial deepening
as the Composite Financial Inclusion Index (FIl) in the Iraqgi
banking sector between 2019 and 2023. The study uses a very
specific time-series data that has been carefully obtained based on
the Central Bank of Iraq (CBI) reports and tested by the Pearson
Correlation analysis to determine the co-movement of the FlI
Growths with the growth of the main digital proxies: ATM
density, POS density, and the number of domiciled salaries. The
result of the analysis indicated a superior, favorable, and
statistically significant relationship among all three digital proxies
with FII Growth as a testimony to the success of the countrywide
plan of digitalization. Particularly, there was a very high
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correlation between the increase in the number of ATM (r = 0.942,
p < 0.05), or the increase in the number of POS (r = 0.940, p <
0.05). Most importantly, an increase in the number of domiciled
salary employees exhibited a near perfection of linear association
with FIl Growth ( r = 0.996, p < 0.001). The behavior change
towards the digital payment is also further corroborated by the
attendant exponential increase in the use of mobile wallets. The
study concludes that the co-evolution of infrastructure
(ATM/PQS) and policy requirements (Domiciling) is needed in
order to promote financial formalization in the post-conflict, cash-
based economies, such as Irag and promote systemic stability by
better liquidity management and less informal financial flows.
Keywords:

Digital transformation, Financial Inclusion, Financial technology,
banking sector.

1. Introduction

Irag banking system has never been spared of big challenges,
primarily owing to the fact that people make use of cash, there is a
huge informal economy and consequently, very few people can
access banking services. This dependence on cash has been the
obstacle to success of monetary policy and financial stability. The
year 2019-2023 is the point of a new turning point, with the
aggressive, state-supported digital reforms of the financial system,
intended to modernize it [1]. The digital transformation (DT), in
this case, is not only market-driven but also mandatory due to
policy, primarily due to the demands of the Central Bank of Iraq
(CBI) to go to electronic payments and a mandatory program of
salary domicile. This requirement obliged the opening of millions
of bank accounts at an alarming rate, which completely
transformed the situation.

This paper gives a practical evaluation of this transformative
process. The purpose of the study is to quantitatively establish the
strength and direction of the relationship between the measured
development of digital infrastructure and, as a result, the
development of financial deepening (FII) in Iraq[2].
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2. Literature Review

The academic literature, which has been intensively concentrated
in 2025, has been keen on the adoption of Digital Transformation
(DT) and Financial Technology (FinTech) and their strategic
effects on the stability of banking as well as its operational
performance, especially in the Middle East.

e Wagdi and Fathi (2025) conducted a methodological study by
using balanced panel data of 30 Egyptian banks (2011-2022) to
establish the impact of Digital Financial Services (DFS) through
the Hierarchical Regression Analysis. They have found that DFSs
are important sources of financial inclusion and this latter is a key
mediator of banking stability (as measured by NPLs or capital
adequacy), and thus they support the hypothesis that innovation-
growth [3].

e Hussein and Neama (2025) employed a quantitative analysis of a
sample of the privately owned banks in the Iragi context and
discovered that there is an increasing interest in the digital
adoption to support the services, though the actual implementation
is only in preliminaries [4].

e In addition to this, Hameed and Majon (2025) sought to scale
and quantify the effect of digitization on the efficiency and quality
of Iragi banking services and note the contribution of DT to
quality service delivery, cost reduction, and speed [5].

e On the same note, Sahi and Flaifel (2025) concentrated on a
strategic analysis that can lead Iragi banks to come up with
effective FinTech strategies in order to attain financial stability
[6].

e To offer the background empirical evidence of the region, Afzal
et al. (2023) used a regression model with Panel GMM on data
sampled by 94 banks working in the MENA region (2011-2023)
based on a FinTech index that is the result of text mining of annual
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reports [7].

Their observation reaffirms that an increased degree of FinTech
adoption has a positive influence on the stability of the entire
MENA banking sector in general.

Table (1): Summary of Literature Review

Author(s) & Title Methodology Key Finding (Result)
Year
The research will
Digital Research aims to analyze establish the strategic
Transformation the reality of DT and importance of digital
Hameed (DT) and measure the impact of financial services in
and Majon | Financial Services | digitization and financial | enhancing the quality of
(2025) Management in services management. the services, save on
the Iraqi Banking (Implied descriptive and costs, and speed of
Sector. quantitative analysis). delivery within the Iraqi
banking context.
Findings indicate that
there has been an
increasing rate of
. Extent of Digital Utilized quantitative interest in DT among
Hussein and o . . . .
Neama Transformation |p analysis applied to a _ panks in Iraq m_order to
(2025) a Sample of Iraqi selected sample of Iraqi improve operations and
Private Banks. private banks. services to their
customers, although, the
real digital adoption is
still at the initial level.
Abstract suggests a
methodological approach -
The Role of aimed at validation and E:g\;?;:;g;;io
Sahi and FinT_ecr_1 in an_alys_is, Wi.th the primary guidance to lIragi banks
. Achieving objective being to support . .
Flaifel Financial Stability Iragi banks in for effective FinTech
(2025) implementation to

(Focusing on Iraqi
Banks).

developing their FinTech
strategies. (Implied
prescriptive/strategic
study).

enhance overall financial
stability.
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Wagdi and
Fathi (2025)

Impact of Digital
Financial Services
(DFS) on Banking
Stability in Egypt
(Moderated by
Financial
Inclusion).

Utilized cross-sectional
analysis and hierarchical
regression analysis based
on balanced panel data of

30 Egyptian banks
(20112022). The stability
was estimated using non-

performing loans or
capital adequacy.

DFSs were discovered to
be very important in
enhancing financial

inclusivity. Significantly,
findings indicated

financial inclusion to be
of significant
moderation to banking
stability, which is why
the hypothesis of

‘innovation-growth’ has

been proved to be true in

Egypt.

Afzal et al.
(2023)

The Impact of
FinTech on the
Stability of
Middle Eastern
and North
African (MENA)
Banks.

Applied panel GMM
regression on panel bank
data on 94 banks across
10 countries (20112023).
The use of FinTech was
assessed through FinTech
index calculated based on

data text mining of
annual reports of banks.

The study provides
empirical evidence that
an increased level of
FinTech adoption
contributes positively to
the stability of the
MENA banking sector.

3. Research Methodology

3.1 Problem Statement

The research problem centers on the requirement to present precise,
quantitative, empirical data that establishes the actual strength and
direct impact of digital transformation (represented by the creation of
digital infrastructure and governmental directives) on financial
inclusion in the lragi banking industry. This issue is significant
because of the difficulties the Iraqi banking system faces, including
the country's ongoing reliance on cash, the size of the informal
economy, and the restricted availability of banking services.
Additionally, the study aims to address the following primary
question: How does the growth of the composite financial inclusion
index in the Iragi banking sector between 2019 and 2023 relate to
digital transformation indicators (ATM density, POS density, and the
salary localization program)?
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3.2 Research Objective
The aim of this paper is to determine and characterize the growth
rates of financial inclusion (composite financial inclusion index) and
digital infrastructure indicators (ATMs, POS terminals, and salary
localization) in Irag from 2019 to 2023. The main (empirical) goal is
to assess and determine the direction and strength of the linear
relationship between the growth of digital transformation indicators
(independent variables) and the financial inclusion index (dependent
variable). The study aims to provide empirical data that either
supports or refutes the main hypothesis regarding the positive
impacts of digital transformation on financial inclusion in the Iraqi
economy.
3.3 Research Significance
The study is important for policymakers because it offers strong and
reliable evidence (statistical analysis results) to help the Central
Bank of Iraq and financial policymakers direct their investments and
assess how well national strategies (particularly salary localization)
promote financial inclusion and banking stability.
3.4 Variables and Measurement
In this research, there are two main variables used; one independent
and the other dependent, as shown in the Table (2), and then the
correlation of these variables were analyzed using the SPSS
statistical analysis program.

Table (2): Variables detail

Variable Type How to Measure
Composite Financial Inclusion Index
Financial Dependent (F1I) Growth: Calculated as the annual
Inclusion(FI) percentage change based on reports from

the Central Bank of Iraq

Growth in Infrastructure and Policy

Indicators:
Digital i.mGrowth in ATM density per 1,000
Trans(flg[rr;]atlon Independent 2. Growth in POS density per 1,000
km.

3. Growth in the number of Employees
with Domiciled Salaries.
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4. Data Collection and Empirical Methodology

4.1 Data Source and Collection System Focused on Iraq

The validity and contextual accuracy of this research are based
solely on the time-series information obtained directly and solely
on the information of the Central bank of Irag (CBI) during the
year 2019-2023. The consistency of the systematic data collection
process and its contextual relevance to Iraq are ensured:

1. CBI Annual Reports and Statistical Bulletins: This was used as
the major source of basic raw data. Annual Reports include
important aggregate financial stability indicators, as well as
general operational descriptions. High-frequency data were taken
out through Statistical Bulletins, such as the exact numbers of
deployed ATM and POS devices nationwide [8-12].

2.CBI Financial Inclusion Reports and Strategy Documents: These
were necessary to obtain the official, standardized values of the
Composite Financial Inclusion Index (FIlI) that is the key
dependent variable and the official measure of success of the CBI
strategy [13- 17].

3.Variable Extraction, Conversion, and Standardization:
Extraction of the data was carefully done as end-of-year values of
each variable. Raw number of devices was transformed into
standardized amounts (e.g., the ATM/POS count was transformed
into the number of devices per 1,000km) to ensure that
geographical distribution was considered rather than the absolute
numbers. The activity on Mobile Wallet was monitored by the
annual transaction value in (1QD billion), which was reported by
CBI payment systems oversight body. The key independent
variable, Domiciled Salaries, was sourced directly from CBI
reports tracking the progress of the mandate, reflecting policy
success.

4.Internal Verification: All collected data were cross-referenced
between different CBI publications (e.g., comparing Fll reported
in the Strategy document versus the Annual Report) to ensure data
accuracy and fidelity to the official Iraqgi regulatory context.
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4.2 Analytical Technique

Initially, the electronic payment data was collected from the
Central Bank of lrag's Financial Stability Report for the years
included in the study, from 2019 to 2023, and refined so that it
could be used in the SPSS statistical analysis program, as shown in
the Table(3):

Table (3): Indictors of Electric payment 2019-2023

Number of Number of E;mlt:)e;;): Number of
% . POS devices ploy Employees with
(3 ATM devices with ..
. per 1,000 .. Domiciled
<% | per 1,000 km? Domiciled .
A 2. km? : Salaries
EN Salaries
2019 2.5 9.2 993,540 993,540
2020 2.7 8.9 1,861,129 1,861,129
2021 3.6 19 3,985,608 3,985,608
2022 5.1 24.5 6,600,000 6,600,000
2023 9.2 52.6 9,300,000 9,300,000

Figure (1) shows the graph of the data in the table above. Since
there is a difference between the indicator for Number of
Employees with Domiciled Salaries and the other indicators, this
indicator was presented in an abbreviated form, and the number
represents the value in millions.

GO
S0
40
2019
20 - 2020

m 2ozl

2022
i - 023
O . . — .

Ht]lnl)(i ol ATRA Ht]lnl)(i ol POS Ht]lnl)(i ol Employe o
devices per 1,000 km? devices per 1,000 km® with Domiciled
Salaries{MAillicn)

Figure (1): Indictors of Electric payment 2019-2023.




Yoo Gualdll (s siad) Agal) alad) paigall gl - ISSN 2709-2852 — dsalaall g Aullall  glal) Al

After collecting the electronic payment information, the aggregate
financial inclusion index data was also collected from the Central
Bank's financial stability reports for the years 2019-2023, as
shown in Table (4).

Table (4): Composite Financial Inclusion Index.

2019 25.40%
2020 25.80%
2021 33.50%
2022 41.66%
2023 48.58%

Composite Financial Inclusion Index

60.00%

50.00%

40.00%

® Composite Financial 30.00%
Inclusion Index .
- 20.00%
- 10.00%
, . ; . - 0.00%

2023 2022 2021 2020 2019
Figure (2): Increasing Composite (FII).
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After obtaining the actual data from the Central Bank, a primary
and reliable source for Iraqgi banking statistics and reports, it was
compiled into a single table and entered into SPSS, as shown in
Table (5), for analysis and to identify the correlation factors
between them.

Table (5): Electric Payment indictors with Financial Inclusion

Index.
Employees Composite
ATM Devices | POS Devices with Financial
Year . . .
per 1,000 km2 | per 1,000 km? Domiciled Inclusion Index
Salaries (%)
2019 2.5 9.2 993,540 25.40
2020 2.7 8.9 1,861,129 25.80
2021 3.6 19.0 3,985,608 33.50
2022 51 245 6,600,000 41.66
2023 9.2 52.6 9,300,000 48.58

The study operationalizes the impact using growth rates to
mitigate issues related to non-stationarity and focus on dynamic
change:

« Dependent Variable: FIl Growth (FII), the annual percentage
change in the Composite FII.

« Independent Variables (Growth Rates):

o (ATM): Annual growth rate of ATM density per 1,000 km®.

o (POS): Annual growth rate of POS density per 1,000km?.

o (DOM):Annual growth rate of the number of employees with
domiciled salaries (Policy Mandate Proxy).

To examine the strength and direction of the linear relationship
between Financial Inclusion Index (FIl) and each of the digital
transformation indicators (ATM density, POS density, and
Employees with Domiciled Salaries), the Pearson Product-

10
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Moment Correlation Coefficient (r) was calculated using the IBM
SPSS Statistics software (version26).

The dataset (2019-2023) was entered in SPSS with four variables :
X (Composite Financial Inclusion Index %), Y1 (ATM Devices
per 1,000 km?), Y2 (POS Devices per 1,000 km?), and Y3
(Employees with Domiciled Salaries).

rom the main menu, the following path was selected: Analyze —
Correlate — Bivariate. The Pearson alternative was selected and
the ‘two tailed’ test of significance was selected.

A correlation matrix was automatically created by the software
displaying the Pearson coefficient (r) and the level of significance
(Sig. 2-tailed) of each pair of variables.

Correlation Coefficient(r) is the most powerful statistic tool to
determine the direction and strength of linear relations between FlI
Growth and the three digital transformation indicators.

5. Empirical Results and Discussion

5.1 Descriptive Analysis

The data show that the financial sector experience a rapid digital
transformation in Irag between the year 2019 and 2023 as
indicated in Figure (3).

« ATM increased more than threefold (2.5 to 9.2 to 1,000 km 2).
« The number of POS terminals nearly multiplied six times (9.2
to 52.6 per 1,000 km 2).

« The number of employees whose salaries were domiciled
increased by less than 1 million to 9.3 million with the government
requiring the use of digital salary program.

« Financial Inclusion Index (FII) increased almost twice, 25.4%
into 48.6%, which is the structural change to formal financial
services.

This is a rapid growth in the digital infrastructure, as well as user
adoption, and indicates a synergistic connection between policy
intervention and technological readiness.

11
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40
w2019
30 = 2020

20
6 w2021

2022
10 ™ 2023
0 -~ | . \ . | . ;

ATM Devices per  POS Devices per 1,000 Employees with
1,000 km? km? Domiciled Salaries
(million)
Figure (3): Increasing Indicators of Electronic Payment.
5.2 Correlation Analysis
The Pearson correlation matrix in Figure (4) proves that
Financial Inclusion Index Growth has exceptionally strong and
statistically significant correlations with all three digital indicators.

Correlations
Mumber of
Employees
with
Domiciled
FIl Growth | ATM Growth | POS Growth Salaries
Fll Growth Pearson Correlation 1 042 540" 956
Sig. (2-tailed) 017 017 .000
N 5 5 5 g
ATM Growth Pearson Correlation 947" 1 995 953
p Sig. (2-tailed) 017 000 012
M 5 5 5 5
POS Growth Pearson Correlation g40 995 1 949"
Sig. (2-tailed) 07 .0oo 014
M 5 ] ] 5
Number of Employees Pearson Correlation 996 953 949" 1
with Domiciled Salaries Sig. (2-tailed) 000 012 014
N 5 5 5 g
* Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailed).

Figure (4): Screenshot from SPSS to Pearson correlation matrix

12
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ATM Density and Financial Inclusion:

The correlation (r = 0.942) is strong, which proves the fact that the
better accessibility with the changes of ATM leads to better formal
financial participation, especially in the previously underserved
areas.

1. POS Terminals and Financial Inclusion:

The Usage dimension of financial inclusion was considerably
achieved with the growth of POS terminals since they facilitated
daily use of digital transactions (r = 0.940).

2. Domiciled Salaries and Financial Inclusion:

The (r = 0.996, p < 0.001) correlation is the policy effect; it is the
most dominant among the effects and also denotes that during the
period of study mandatory salary domiciling was the strongest
driver of financial deepening.

These findings confirm that financial inclusion development in
Iraq is mainly policy-based, as evidenced by the blistering
development of infrastructure and the behavioral change towards
the use of digital payment systems.

5.3 Conclusion

This study has beyond any reasonable doubt proven that digital
transformation has significantly and positively influenced financial
depth in Irag between the years 2019 and 2023. The results
strongly support the main hypothesis that the indicators of digital
transformation are correlated with the increase of the Financial
Inclusion Index as follows.

e The digital transformation, which was supported by the
mandatory salary domiciling program, played an important and a
positive role in financial deepening in Iraq between 2019 and
2023.

e The indicators of digital transformation (ATM use, POS
penetration, and the level of salary domiciling) have a high and
significant correlation with the increase in the Financial Inclusion
Index.

13
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e The evidence indicates that policy-based access (coerced
account openings) helped to pave the way to future digital
adoption, in effect increasing the transition to a digitized financial
system, based on cash, to one based on digit-enabled financial
systems.

e This case study is consistent with the existing academic findings
in the region, which indicate that digital availability and digital
inclusion is an important positive moderator of banking sector
stability, and thus proved the hypothesis of ‘innovations-growth’
by a state-imposed solution.
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