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el sl ZU) Ll ade slag il G AR (sSy aall ) Ladl ade
t sl WS st il

Cliaioss — lal) . 8 Al 2 Y] Jalse cliatons + Aol Il = asall a3l
(120 = 22001 ¢s0aTs () Jalal) & Lwal) z L) jualic

e gaine 1 Lgatiy A lasslly alad) aS Blie sa JlaaY) sl gl 3]
hlse 15318 elou aginain e L (s Al Gl ddlaal) da8)ll Gaa Opdiny
A ol U e il Koy 4l iy 138y cAime Al DA culal) Sl cal)
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W a¥s e BHle gy clegie JS1 dag)haall aalidl i Jlaal) ol mlil)
sl 2y JSS A (& ealaBY) gaill deju (30 (] HdE5e 4 sailly caldl) sy
) Galead) s Y 4 L 8alills Jaal) ayal g

tlaay) Aaal) @il Gl 3k

(daally Yl Ak oay o Jlal) el gl a3l D5 due
Ll g yeadlly

loadlly aladl ad Gluial DA o ool daall Gald e g Y diph ades
LS . iVl Aad) Z Y] dad jlae¥) 3 1Y) e cdiad) DA daid) dlel
Aol e Uil pren o Ailiaall Lol Glen Aoyl o3a Joss

25y gyl Jie @) jaalic Joa poena cilutia) o asiid Jaal Ak W
(Hlaa¥) Aaal) il dad wasdl yeabial) o3 xes & 2 l¥ly Chladyly Sl
Al Adeal) 8 AES) ilaa bl eSay Las

Ay 8 Le alaB) & G dngl paes o cligpuaal Ak S5 s B
o2 et L i) Y] e ) ASLaYl ¢ asSally palally Al slay)
e Wadl) cabide 8 JlgaY) (3 4aS (el DA (e (ol Lol ALl
Losle JJlaa¥) ad) @l 3 sl i ey dal) Jleal) Aaal) gl
el gl ol adde auis Z L) (& il e ST L) el da i
(gl o el Maay) sl il cew Lo 5o Boadl el Lilia JlaaY!
Ll Jaa¥) ) @) ey B HlenL 4uld vie L

rlaal) Al gl ) calall jdde

OSars DU Dy ae galaBY) Jlat¥) dajal Luadyll chisall aal sa Hdgall 138
Gleal ey L)l ddd Gl e 5l g ld e gl e Gl
Jyemnl) iy ) ) Csliy Al ALl Jlaa¥) sl il e dsgicd) clyabiall
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A ) el bee ddaine 68 o e Wl Odsal e Claa e Ledle
O sle M 458 e S ¢l (Y Al anly e S 1 paady
G onds e a2l e L9V Al e Jaliiey sl aciadll (& getie L
@l chtie dllin 06 8 4l V) gV Hlaa) 8 ol saill dapy (alidl
Bl e St s (Bl AnlSall DL @3 Jod) e ccilall 13 E s
dpagime pe A GBLEN) 835 ) g e Y] ale o ) (bl
Lols Al dlia o e« yagal 138 dad e iy oyen 130y cdola@Y) ClIKQY)
S B Gsn Adle Cligine ek 4 oy gl 13 alae) v kel
Aae aag ¥ 4l Lalaid) Cagpaall (e ccljaliall ducsr ol cilpalall Jilan Jaas
e (58 Loxie Lan ACaQ Ky (Gl el Yy deliall cilaiidl @lpla 8
(53 —2005 8534l Ads¥) claiidl e clyaliall

= laayl Aaall gililly chaliall Gu ABlal) Julat — 1Ll

chball s e Lhall cplall dian 53 ) Lahall 558 Da Gla oy
96 daws Jauugiall & Cipslas Cus 22020 — 1990 55l Pla ull) Lyl b
Llaad ol Lo € (S olagl) abai®y) 56 iay 1ay cihaliall Jlea] e %
Vodls dalge iln @bl sday chaiill allad) Goud) 8 s ) il
AL Lede syl (e

lesl LDl 22020 — 1990 55l Pha Gl choball Jaa) auay ) kil
Oe IS @il b il Bl Wase oIS b3l s3a Jaee o V) ¢aicne 50L) ien
Slea) sai Jone @l 21993 gn 1991 olo i cighaidll yue g dhaidll ol
Ll cNVaea a5 Jlgll Je %-9.38 5 %~4.025 %—6.35 4ius Lo yaliall
sl el b dadil) el (aliss) ey il chplall aliad dags @l oISy

Lad % ~11.655 % =5.70 5 % ~7.92 &bl clplall sai Jaes gl cua
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Lo Bidll s Pla LTie 331 (AlaaY) Aol w0l s Jare Gis WS sl e
bl L galiad) s 8 sl e %10.61 5 %15.01 5 %5.84 ans
85,1994 Jle %7.91 ) 1990 ale % 13.52 o MaaY) adll aldl )
S 21990 e % 12.76 (e dobiill cpliall dealus (aliady a1 ola
sdl) by 3 Aol Glon) 3 dadill Slewd (2lisdY R 21994 Lle % 6.75
Gleal dad by ) o35 o il e chiball e Bl gl sl oY)
1990 ales &3)lae <ol

2.41 4w Lo 5oy holiall Jlea) s Jaee 3o 38 219955 21994 Lo L
Ll b pally dadadtll @bl (e IS 82L3 ks gl e % 15.735 %
sle %-9.51 1) %5.97 wis Loy mind) 38 MaaY) aall gl goi Jane
%10.11 5 %7.91 aissi Loy lelin)) s ol daaliss Zaus o Y1, st
e Jaae dad Cualp a8 1998 a 1996 e alse¥) B L) Al e
o Lo I Glay o) ) 1996 sl b % 12.08 4w Lo e Silal
o paind) @ Y Jdadl <l e Jae Wl 21998 ale 3 % -35.18
Lo 21998 ale b lelin)y %-12.30 5 %—5.074us Ly 2199751996 ale
el i Jleay) Aaall il 3 cholall daabos A L) ¢ %9.11 4
220005 1999 ale 3 Ll s e %8.785%14.78 5% 11.94 aiss L
oo 8 % 36.67 s Lo Jow 28 Wssale leliny) cilplall sui Jane a2
B (Il mayg 22000 sl & % 84.05 dies L dad JE) 5 21999
el il s Jane Lol Akl ciolially Gphai il colall S 8 Adagalal
dle b Lalidd) Gis gn 8 %10.11 4ies Lo 1999 Hle b plin) ai Jlaay)
Slayl Aaall il & caball daslas dows W, %—11.21 4 W 2000
- sl e %22.60 5%10.90 aisesi Loy lelis ) s

115 22025 (ke (s pdiall 5 aa) sl 22al) 48 jadll Aaa



(128-103 ).... ole Audiudal dulys (G3baiB¥ gaitly Ofysbatl (s Accuad| ABMat) Julod

die il ) Ciyall e dngis et b Cual 38 2002 ple ady Lad Ll
Clplall dad 53l 8 Lega 1ygo plall Jadil) lecd 8 Caaalal) ¢ s ¥)y ¢alad) Al
o2 e chpball sai Jaee Jiar 589 %0.145.07 g5idl lagas Jane gy (g
30 Wl % 100.14 Jon oy alad) (a8 dudaiil) cjabeall i Jae o ) LY
dgaiad dghadil) cihalaall iy 23,2008 — 2003 5l Pla aaalliy 2002 e
) ealis A Jasgie 31l Goa Al clplall ) e D) Al e
gpall s Bl clelis DU dags @y (IS5, % 97.3 ais L clpalall b
bl Jaa) 8 Lsale gund ) ol Laa dpallal) 31509 6 alad) Jadil) len
b Lol %36 4 L 2008 — 2003 55l Pa Spall lasai Jana gy g el
~39.87 st Lo Jaws Cun Lialiss) clpabiall Jleal sai o 3¢5 38 22009 Hle
&l Jane gy g el clpabaall aliss) ) (aliady) 138 pag Cus %
Lo gliny) 2 ) Aol @3l gai Jae W, % —40.69 4ises Lo dindl (s
s Lo it Maal) ol @l b cabaal) daalise Lot Wl %2482 aions

.%66.29
% 33.12 aii )i Lo I cplall sl sei Jaee ait)) 38 2010 oo 3 L
34011 4 Lo ) Aid) (i 8 Lgad Jane iy 30 Agdadil) hpaliall g Uy ks
e Lo gli)) 38 ) o) @l s Jaee L) cclplall Jas) e %
s Lo ociin ) Jad) @) 6 clolal)l deabee daw Wl ,%43.23

.%61.61
Ay Do) Lol Ale A0 Alsje ol SLaBY) agdy 2011 Hle Gy
gheall s 2011¢ 2 lgaluiily Asall Slssse Clawal & Lues culS )
Ol Babws bty daluall Cleganall Hoehay il anid bl o oubud
o3y 138 S cpnlally dilalially Lomslson¥)y dullal) clslng) cilelyall M ddlayl
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S gl sladlly Slacssall alud¥) lgia ¢ kgl LY Lalia bl 8 aala
o b AlKe i bl of a2 e Lt s o3 Tl 2l e e JSa
Lot leoe iy callally Tadil) llaliial (e 3.5% (Jga s 3 Adgal 28Uall (3 5u
sl 5B (e 1 8K Qi Ogale 0.2 )lay Loy allall 1Y) (10 2%
Glalias) ahalall sl gai Jore @i 2 22017 (A 2011 e 850 Sad
Cua Aiadl o3 8 ) LBV el i 2012 Ale oo b 53l paies Al
Labaall chalall g Uy Dhlas % 230.67 4t Lo cholall Jlea) sab Jone o
Ll chalall Jaa) 00 % 230.79 4w Lo ) &l e 3 g Jana by S
%178.89 4is ol Lo M choliall Masl sai Jans oyl 38 22017 ple b
187.11 dipes Lo M Ll a8 Wagas Jame gy ) Bplaiill ol g Uiy s
s Jane s 28 syl el @l e Jaee Wcchalall Jleal e %
daus Allg 22017 dle P %13.715 22011 dle %-32.88 it Loy iduivic
2011 ple %34.62 4w Lo M) Aol mlll 3 clpsbaall Laalos G
22017 ale s %68.19 5

oalia) & clalall Jlal gei Jane 331 22020 s 2018 clpadl Pla W)
sa Jone Lol gl e % —68.155 % —2.055 % 58.24 4t L o Cam
%44.94 5 %5.28- aias Ly e sai Joee Gin 38 sl sl il
i Lo M) Jad) il b chobal) daalus s Jaws llig ,%23.73
.%19.81 5 %76.98 5 %113.92
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£2020 — 1990 55 J33 Maay) laal) gililly clpsbeal) (oo IS il ghs graags (1) ay JSAl

RN O3 all) GlaiBY) B galuaiBY) gailly chaball G ABMal) (b — LG
(2020 - 1990)
=t pubdl) agaill pafiy Chuay
Sea¥l aall gl o RSl ALl sl il il f3gel) Chag
) K e gay e S cllesally bl e Ll dady i i
bl dxaally Lualy) aie

GDP=q + B X + ut

N

Sl sl mslll :GDP
Glaadlly adadll (10 cljaliall dad X
z sl culgi 1 (B cat)

Uaall an Ut

Unite root test diajll Judladl )8t Laa)
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(ADF) Jaed) (st — S0) ki) aladialy Laell dedled) il HLas)
Jae clpnall dagill Jedladl cal€ 13 L glad (PP) (Gapm — enld) lasls
N ol Byie duadyal

slo Auhall i HLaaY) 1 =it (2,1) a8y clsaad) Cpw el aladialig
:gi&\j;.ﬂ\

Table-1. Augmented Dickey and Fuller (ADF) results

S5iall Js¥1 @l (S5ina
BrEA| Prob %5 Prob %5 o)) il
INT INT+T Non INT INT +T Non AP
Byl aie
GDP 0.1260 0.1134 0.6096 0.0000 | 0.0000 | 0.0000 Y
Al e
X 0.1711 0.1095 0.5406 0.0000 | 0.0000 | 0.0000 ds¥!

Table-2. Phillips Perron (PP) results

Ssiuall Js¥I @l (San
_aaiall Prob %5 Prob %5 Ayl
INT INT +T Non INT INT +T Non Al

JY) il e

GDP | 0.1260 | 0.1134 | 0.6250 | 0.0000 | 0.0000 | 0.0000

Jo¥ Gl xie

X 0.2319 | 0.1095 | 0.4469 | 0.0000 | 0.0000 | 0.0000

(s = ) s 0 Lo demaiall bl of (1) ) gl DA (e ey
sy dbal) Lgbsine die Sl e (X) (GDP) (pysaddl of (ADF) Jaxdll
Xy «(1st Difference) Js¥) Gl vie 4Sle sl clyina) 3¢ g @l Jlaa)

il o (2) B Jsiall e sp LS (PP) (s — o) LLasY Aual
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chariall a3l Gyl Jlaal amy Al Wbigis die (pSle e (X) ((GDP)
.(1st Difference) Js¥) Gl vie A€l caspal

(Co-integration test) & idall Jalsil) jLid)
Do 5l Gl Glo Jomnll Al B sl JalS LaaY Al SE s
o sl i s Bl spmy iee sl RS e Shsidl o gadl Ak
A e dashall adll G d8D])
sl JalSall Hlaal aadial s Auhall gyeial sasgll s g5 shal ey 13
O IS O e gl cdishll adl 8 dBle sgag e aaSU Co-integration
Gaal b Al ADle smg in Las (el e Lagnns ge OMSady Al (gie
A1) LY dml vie el Gupariall of o) peasll Gads JEal) Ju ad ughal
Al (e dkalSia (X) (V) olasd) (e lgdde Jguasdl 5 2 (Residuals) sl
Ahll (e G skl gl 4l ADke dsms in e 1(0) Ayl
Laa)ll dedlal) (O cclyiall cp 3D LAY age i) JalKll gl 05K,
Gl ) Guind) b ) A Gl plaals Auaye e gadli (58
laay) Jidas e slaeYl
(dade (e i)l Jedlad) o il JelSall agag HLEAY cliagic Bae a1 WS
= o) b Al sda sl o(adba dal) Bk o Gkl o3 aal (s
t Y1 38y Al Ll S 1Y)

Y=ay+ (1 X+ u
7)) sl e Jyaanll dishall Ja¥) 8 AN oda i Lgd i Alaye Jof 8
:(Residuals

Ut: Yt—aO—BXt
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okas) aassuly (Residuals) sl (S day0 Hladl o Lo Al sghall 8 &
Byin Blsall Luadus o 235 138 ((Augmented Dickey — Fuller) Jasall jlsh S
WDle 35ny e lae djpall dapll e Al Giaa gl (Level) ggidl e
Al iyia o ol dbish 4535

Sl o Jouanlly il 5,0l clshadll (Dadba dadl) Jlid) Calis 5 Cus
= 1 S Jeadl Gy

Sl e Jsand) Jal e (OLS)(gall cilasyall diylay jlasil eha) o3 = 1
(2) &) Jsaall Al milil) e Joeandl 2 jlaas¥) 13 o (Residual)

Table -3 The first step of the Granger test

i ) daudl) alas
daal) daudl)
P iaa) )
F (P- F. D.w R? Clalaal) 0
(P-
value) G pacial)
value)

0.0000 | 17003.41

0.000000 | 332.0897 | 0.785415 | 0.919688 I(o)
0.0000 | 1.228385

o lgle Juaaiall SLEAY) il Ao aldeWl Galdl dae) e Jgaad) 1 jaaal)
.(E-Views10) gl

ae R% dad 4)lae 2a05 (OLS) (gprall claspall danyhay Jasead) jlaai) eha) e
Sl zasall o) ) s Lea DoW dad e ST dad b RPiad o) (i D.wied
& g Ul ((Residuals) sl Je Jyasd) & adey Bl jlaatVl (4
g ¢ 1 (0)dnaall dapll (gl ¢(grinal) tie Biine cilS 1Y) Lo dijaal sl Losl
(4) &) Jgall b ) il e Jguaanl)

Table — 4 The second step of the Granger test

Jalsal) daja 1 (0) @heall (Ssinsall 2ic lpiiall
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(ADF) Jaall jigh (S

-4.532096 ()il

1(0) 0.0001 P- Value

Oa lgle Juaaial)l SLsY) mili Ao alaie¥h dald) dae) ga Jsiad) @ jaaal)
.(E-Views10) gl
(-4.532096) JLsaY) 1ag) Agunal) Aol culSy Hsdl sasgl i laaly
critical values for the Statistic Z Phillips  (=2.76)ai daall oda 43)lass
% 5 digina (sine die SAUAN 0l o sl Ll il (ol LaaY) el
sl ol (i) diadl Gzl Jadiy paall G ) LalSal (gginnall 138 2ie 4o
s i 1385 Lgin (s ABle aagip Be g8 (Sl sassll s o (ggian
D) e Pl Y zisall o) e oS5 WS ¢ daghll M) 8 i LS adle
gl o A et (e (saal) dbigh Al ADle aag al Jill oSar g G
e skl gl 8 b S cleaslly aladl (e cilliall Aoy sV sl
Ll
Error correction Model Uail) foaal fdgal
gl dnls ADe a9 <I(1) Gl i Bitws duball Chiia o e S s
¢ laaally aluld) e chbaall dady Jlaa¥) Asall bl uhal) (guaie c (2l
331 2y ((ECM )il s 73503 Gk ybe (oo 4Dkl uas (Saall (e il
I8 dayy Jfie S (Residuals) ilsdl dilialy cduhall (gpaial Jo¥1 G
CYNRY) o meas U eladll s Jabeay oo Lo 1305 cU(=1)0ylake e}
) & CAY) sda maad o oSa Ll (e oSl (g3l & Gaas
s Gabii 23 a8y e cbiginag Wle Jeled)l 138 05 of any ailelss Gage Jaghall
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Table — 5 Results of the error correction model

dayad) dasill dajall Laail) e
il e F. D.w R2 ol Olelaall o a
F (P-value) (P-value) ol paciall
-76.28409
0.9323
-0.085710
1.279046
0.000000 | 184.7123 | 1.193118 | 0.931891 0.0000 (Io)
18.91122
-0.387200
0.0168
-2.549426

Oa lgle Juaaial) HLaY) mil o slaie¥l dald) sae) Ga Jsaad) @ jaaal)

.(E-Views10) gl
O Al 3Bl gy in Les Liange chaliall dalea o (@l Jgaall e sy
Oe chaball caly WS &l () ¢ Jaa¥) Aadll zlilly cileaally aladl (o abial
Dae ik Cise Ml ladll bl o aaly Baag hier cileailly alud)
O s lea % 5 e ol bl alaad daall daidl) of LS ((1.279046)
Gusiadl G A ) S lee % 5 Digine (g5ise die Lilas) dLigies daladl)
iy (-0.387200 )gsbs Uadll monai Jales Ao o o) el LS g
Al ak laa % 5 i digina A3 (s5ine vio dad oy Al Aol Jayd (3ass
O Jsill o g (%5 Ligiea AN (grine vie (grine i il Jalas ¢
Lgina AV (Soine die OV moaa’l st (8 Lilias] (Soine onaill Jalas
Sy ) (s3all 8 z3sall 8 Gaaad A VRN ol Jsdl oSe g % 5
Basall o)) i Lo 58y . %5 Ligine (S5 e diw 2a (% 39) olae Ly Jaxm
cleadlly Ll e lpslall A ks 2 Chaaly cpale Gl b AKen i) )

(Residual Diagnostic Tests) zigaill Bls adds
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il (Serial correlation) bl LliV) e zisall sla e SHI G
- Sl Jganll 8 Al il e Jguasll 255 ((Heteroscedasticity) cplall

Table -6 Diagnosis of residual model

Residual Diagnostic

F-statistic P-Value Result
Tests
White There is no Heteroscedasticity
Heteroscedasticity 0.043400 0.8365 ool ) aage Y
Breusch- Godfrey There is no Serial correlation
0.462188 0.5012

Serial Correlation

‘éLALA.L.L.G)\ KPYRY)

O Ll Jaadall Lady) il o alaieWh Gald) dlae) Ga Jeaad) @ juaall

.(E—ViEWSIO) GAL\JJ

lae % 5 oo ST cpplaa¥) DS AdlaaY) dedl) o Gold) Joanll il (e ey

235l alad b s N plal) DAl A (e z3gal) gla ey
) ISl slslly hanall (Blsll duddid asdal) aygilly dalal) milal) )l
Dbl Belian) dad o aldel @il ¢ ganball auysill o dlbud) 038 of s (2)

SI dugine (guse 2ic (1.453711) 4l Jarque Bera Normaltiy test

posl i Y Aludall o3 ol aldlly padall i) by () e Le 5a5%5 s
s Lagi 2355 028 (sl Aledes () ey (pxaidall

Jarque-Bera 1.453711
T T

Series: Residuals
Sample 1991 2020
Observations 30

Mean -3.94e-13

Median -130.3087
Maximum 12602.48
Minimum -8626.739
Std. Dev. 4684.861
Skewness 0.485341
Kurtosis 3.469837

-10000 -5000

o

5000

10000

15000 | Probability 0.483427

cpiall sl dsdadd (aal) 25l (2) ) JS
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Okas) ehal & ad Y ol (GhaaY) Gl Caaly 7 3saill S 1) L dd e

= Y IS e Jgeanll 23 il A (e «(Cusum Test) a5,

o4 o6 o8 oo oz o4a o6 o8 10 =2 14 16 i8 20

|
(L) clill 2368 JLiA) il uag (3) ad) J<&

CUSUM -—-—-—- 59 Significance ‘

Sar lling Y 5 Digins AN die &gl il o(3) a8y JS DA (o sy Gua
Ll Caey ¢ 3pail ol Il
(Granger causality, 1969) _ailad duud) jLad)
Lagie daph Qb ¢ (XOY) oy 35y (bl jaiba Landd dalad) 5Sal) Jian
(V) szl 2o o Saall (10 oS i (5l ((Y) (o (X) o Jsleall il
el o (X) Lstell duale af 38} & 5l 13ke lld aag ¢ (Y)J dncalal) ailly
oS (Y) ) s b ST O
sle (X) of 3 Y (Y Granger cause X) sle of jlae¥) & aY) s 12
O3 Lo gl ccilashaall cligine Gt aiba daa il oY) 8 ofl o dais oo
0o Jemdl 3y (Y) J Gl adl) alasied oyl oo ddlall (X) adie gl olKaYL
galadinl s bl ol

— r Jal Jpandl 8 Aisall & e Jsemally HLESY) 13e Gulis 5 23 138

Table - 7 Results of the Granger causality test (Lag = 3)
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Null hypothesis (H) Obs F-statistic Prob
29
x does not Granger Cause GDP 1.93061 0.1669
GDP does not Granger Cause X 0.13028 0.8785

o lgle Juaniall SLEAY) il o aldeVl dald) dae) e Jaadl @ jadll
.(E-Views10) gl

i laa %0 5 e ST L) ST dajall daidl) of el Jgand) P e ey
Oahs L 38y il saall B Jlaa) el w8 cuas Y caball g
Gl (B aiha (385 L chiball s Y Lad Jla) Jdad) ml o
duhall (gpaia G olad¥) ANl L ABDle 2gag a2 Jodll (Sar llhg ¢ juadll
Gaant Al i) sy o ek o oSa Y chalall e o gl il sl
e 5Sally o JlaaY) adl il

Ciluagilly il — slad)

) — oyl

= b Lo loaal il sae daball <yl
Sadll zalilly clexally aladl e chabiall cdaball (ganad duail ) of -1
L3V Lagds b die Byiss  JlaaY)
el o cpabiall (e NS o iy Les Aaball ke iide QiS5 2gag -2
(Ol e lagdam ae OS5 (W) sl lilly cleaadl
Dk 52l cdiaa Lo 13l (ol el dae clypsiall G aali Al 3sag -3
plate L sl () a5 Casw lgld calaadlly aldl e claliall & saa)y Basg
oweaill gaall (B Maa¥) sl i) 8 (1.28)
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(el haaall lea) (e gpen

. (Elias and Worku,2015)

(Slegene EDE L Joall Lgs Crecd cugand Ay 46 Cran dudyy il Sl
Gy Joall Al de genl) Craca Laiy cadipall J30 @ld Glalill gie V) Caeca
Jaee ob (omal daall @y Joall B degandl) cled cpn (b cdaugiall Jaal
Jaall @iy ghadl & Jaay) Asall i) gai Ao € sl yib 4l IS a0y
. (Mei & Ping ma,2022) sxid) Jaall <y Glalll & iy cdangially adi yall

On Lwed) IO ALY AllaaS wgl) e Ay cual ol @l g
Gl gl cualig GBI s3gl alall slatly (galaiByl sailly aall laaY)
el @l sa e olad) S8 el AV Jlea) 4 Lasy ) cégl)
DB Jaray galai®¥) gaill G cpalai¥) 4 sia Lpdl AL Gl ¢ sl
ade ciayn L sy . (Hashmi.et.al, 2016) AY) cu egia S o gl ¢ adl)
crall gl hal) e IS e dape g Ol cled duby il Lead
o cadl Gua 2012-1970 55l P (Aseadl cGagaadl (oY) ¢ emn (paig
Wle @l oy «gabaiB¥) sailly Aaall HAY) cp Alali Law ADLe 35ay Jalal)

(2016 caslsa) (ol gailly SV pamilly Jighal) (sl e 51 dulay)




(160-129 ).. Luat 2 (g3LaiBYY gaitly Alonk! Cof yiutkf Cyts ABSat) Aaibs puldig Julod

sall eV e ol (@AY Gluhall ey il ekl (op€D adi Lo A e
Cua el Ghaal pas b Gaad Al cyill (Sl oladl b @a golai)
DAy ol saill Jaes o A b Jlaged)  Sla®¥) o A ol
e A Agsad) @leall cond ) @lly (8 Cund) pay B dpuSe ABle ad)
589 ¢(2015 ¢pl) Bondll Lalasl Al (e Gali8VNg aalls Jasall Jia (981 ol
dle e catia) Ligin cilily aladiuly SGuSW sla®y) e duhy Lead L
sall ae ole (<8 Lasp ddadll @haadl ob il cuin s 2018-1973
sailly ddadl Ghasdl Gu oeladY) sl ADle dgng ) ALYl (golady)
d<a OIS oly Aaii oda aa gilinng o(Rahman & Fredaus,2021)s:L=Y)
el A asms M oeplal Gun (SESW slady) e Al Ay 2 (A
3 By i o€ Y e o e Sl ad) @l e Gl caaal
-( Nazia and Sedai,2016) Ay ddn Blss dsag a2 ) ) 8 )

SloGadl Al a1 agas e ilall e i il @iadS Laiy
ol A Jage AU 13 oY) eall) gl b (gl sail) Jana
Ly il el ol ae ity (2024 <gun ok cae ) dashll gad)
Gl Gasads (Lilall «uan Y @hall )ias dwall Jodll (an G
ad)l FU el oY) 8 LeSe Vs Ll cadl Cus uadll
Loo SH bl (ggine (meids ) s250e Daaill JaY1 (8 AN O 3 ¢ ey
(2024 (gl cdiba) @alaBY) sall galii b ca

Adad) chasall Bl asag @AY) @lahy i il cin Al cals e
@) 3sns e e SR SlaBY) e A il il Cus cgalai®y) saill Lo
s ) el (Ghay Layy (obea®) sailly dalaall haaall  Jlas) G 8Dl (e g8
e pdial Jane Jb g Lgis %5 slay ol (s3ls ailagl) e dibeall 525Ul e
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Gl o Addall el Galay Dhi cldadl Goaadly goasdl ki la
&l 252y (Elias and Worku,2015)duly ci S . (Pickson.et.al, 2017)
S 8 ealaiBY) gaill ped g Siats i b ddsall cibasell g0 gl ddeld
A b oaluaBy) gailly Dubaall cpanal) shaig ably Julas .4
Ay dlaal) el dplaall cfdaall Jaea okt o(1) 2
(2023-1970) &5l JM& Lt b (galal) pailly dubaal) chlaiiod] Ldaall c3ad)

saill Jana bl Jaea chaad Jasa okl
a2
P | s ey | €07 o)A -
% % %(z
20.90 149.0 24.93 37.10 1979-1970
-11.38 35.56 23.34 8.30 1989-1980
6.50 14.60 13.02 1.90 1999-1990
19.80 165.80 24.01 39.80 2010-2000
-8.13 58.25 16.31 9.50 2023-2011
5.54 84.6 20.32 19.32 2023-1970

s AldieYL odald) das) (e jdaall
Sy el gyl sl (gl bl Ciyeas —
Jabide el CAala@Y) 580 "celanYly Cigadl 53] ¢53al) Lt Cijane -
."2021-2020 &l <yt 2019-2006 85l duasdll Shleall 5 "(2022) cdasdadil 8)l55 —
72006-1992 55l e L 8 LYy alea®Y ] Glilell'¢(2010) Al Gigaid) 5$po -
5555 "((2008) ¢hpasil) Slilual) ad — o liia¥ly (gala@¥] Tasladill alall 53] caphadill Llall el Liall) -
20062001 syall desall clibaall
Vsl uyal) (b i " ¢(2024) ¢ ouel) 2l Gorim —
&t « hitps://data.albankaldawli.org/indicator/NY.GDS.TOTL.CD?locations=LY. sl dlidl adse —
18:52 gl 2025/6/23 Jsall
2000-1962 e Laa¥ls duleaidV) lpisall' ((2001) cqobyally Jaladl 8l) —alall Ladadtl) ulas —

G Dlad) Caadl aas of LDl (1) dsaall B syl clilall 4 kil
a3 e Blad) A Jaes pali Gus € QAE e Sl ol L]
8 Lsie 1.90 %8.30 sai ) litsmacd) sie DA Lsis Jawgiall 3 % 37.10
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Al sy aiiply e 4 V) sl Lo clisaally clinldl) gsie A o gl
e AN DAY e JY) Sl DA Lsin Javsiall 8 % 39.80 sa ) dead
Calll) dlag SE Sl 3 %9.50 lss ) aali dus i ol gln¥) 13 o
lagd A AaaYls dpabad) @bl ) aalill @l (e 85 A L)
Gin Auhal) a8 g5l A ll) sl ol Jsdll oSa il a5l s3a A Ll
siall 3 Lsie %19.32 sy a8 Ldaall cildad) e pealsie Jaxs

S % 24.9 s e palp al Bl ddad) chléna) Jaead el
ot cilimad) (saie PIA g Jaussiall
eyl & sl e %13.02 % 23.3 sai ) sl cladldl) gve b
Js¥) Saad) 8 %24.01 sa5 Jass
s SN Sl 8 %1631 a3 ) deay (n @lld aa and il GBI V) e
Jaee bl gocase 5l DA alll Sl gos Ul AN LaY) e il
Dgiall G Lgie %20.32 sy 538 Llaall GlhLia) e 2g0n0 Syl

Chaadl Jae paliail sl chldnad) Jue 4 gaull o)) sy 13
Aoladdl chana)l Jigd L Cumsds) el ccbimaally Glbasldll gaie PIA doladl)
%35.6 ) Sliead) die DA gl 8 Lsie %149 e clénay) el
S e 5 climadlly Slaaldl gaie DA Lsie hawsidll & %14.6
ey Lonlall dubid) JSLie ) 8L Adsall 3lea) 8 bl e aals
Sl &4l e oAl L aa)l aant b Lol Gilels (e g
Aoall) dabd) iy Aol (3lpul) (3 Tl lead candsy) AAEN ) e Y
da b Al saall o Lagiie OIS @ wenilly lall a8y sy sl
bl Dladl) cihasa) ddais Ao ad) B el @ W) el

S ALY Slaally Gkl o e c(gpin Jawgias %165 a3 Jeal dladl)
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oo Db A LY e Gl By B Sl Dy die dll) el Ly iy
Aadl Gl g Do Glo el 2014 ale b Lall ledd xali
Lgie Jasgidll 8 %58.3 sai ciliay S aalill cule Cus sl gl
un Jaee 525 (JSS Gl 8 53l (DA Lgin Tawgiall 3 %84.6 s Jadd
o Blad)l bl disd b alll LB sldel Bl pSa @ Y
Sy e Audaiil) ol y)

Oo galp G i beali ool SLa®Y) 3 (alaBY) sall Jaes 2g8 LS
Dl e Jsad Jaead @limand) 358 DA Lsin bawgiall 3 %20.9 s
%5.54 s ) dead (A L) (e Gl Dlay SE) 5D DA (%-8.13)
s Le ) I palsie Jaea 525 JSS Auhall goase 35l DA L Jawgiall (&
Sl Agal) el

dglaas g aall SV Saes ddaall chaadl Jae gl o sy Gas Lae
sl Jaee e Lo @il 8 cdpanll llead AP Ddadl) cblénay) Jigaig
Gl o) (Sasg enphitial axcy 4l e Db cduhall 520 DA Gaaall ol
Ay S Sl 8 Lawe el sl (gied) o) dai Al JSB )
SaidY) alaiel b)) ) AlaYl cAdaall dlaall Ao aaliig AN Al (pe G
Blae la dalse (385 opreat GlaSy oland 23T ay 350 iyl e all
sl L)

- kil ilad) .5

padinall ulidl) zgidly (Audpall z3sai Cirags Auball (o cailall 138 & S
sailly Al chlénally Dbl Ghasd) Gu WDl s Ayl ladly il
toh Wl g (galaidl)

Al gise la 1.5
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@ duball amge clgli Al dalad)l cluhall 4 deadiead) @hdgall Case
dad lall Clae sae ehal das cluball @l jhe e cdull sda 8 lgiaye
o3 iy po Jaledll aiy cchria G e AN S il Juadl e Jgeand)
Clly i sa Jo¥) cmmad @iy dplall Gllaall 6l andll lgaag cliial)
ciharid) o3 of Sy (Eiag Ak Lie) iy dplal) Glluall il sl
fd Cbaiiall s3ay ¢ gl Bansll Heda i) eha) ve AphEaY) dapy s JesS
ol el (usSls «(DSPG) Saa¥) Aol il (e GaiS Lbaall caadll
DAl Cal asging «(FEpg) JaY) Asdl il (e A€ (Aadaddl Lyl
el LYl ((GPpeg)salady) sall e —Jiass JlaaY) adll @) e
Y A sl gle daall & iz Gl Gum (D) o) piagll s 31 el
bl g A s5lly ‘(O) dad sl Ay Labie o)y Slblaal g s
Pk Ll Wby dapall Al 3ga A bia oSar Mallig o 1)aad cidal dsialy Lol

Gpcg = F( Dspg ,Fcpg,D1) ... ........1

Gpcg = ay+ a, Dspg+ a, Fepg+ dl+p, ... 2

) zigad paii 2.5
A LAY Ale) e Al zisa otk aval) 8 b S
Unit Root " iyl cilysidd due)l dlalud) i o) -

‘“Tests
tlot Baagll s Chlaal e bl D) Gl e b S
((P.P) Csoms pedd il ((ADF) jshdl ¥ (S Lol
ooaidl e SIS o i lly (1) o) Jsaall b Lagails sallall
Yo ol S (& e 2 ¢ (FOpg) «(Dspg) Gueid
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Ll ol clagd I @l 24T vie bl LegiSly cdlal) Logasd
S ((GPCg) ) uaall Doy W (1) V) An)) e bl
Oo JalSie al i lea (oulia¥) OIS b 4l bl aill v i

- (lg) ua 351

““ Unit Root Tests’ baagll jgia cLid) milill (adle piag 12 Jga

L gl v sl Ll il e _pesall okl
L
el (PP ggpiresmsls [ADF) 2l (P-P) gl [ADF) ok~
m Constant & Constant Constant & Constant Constant & Constant Constant & Constant tel!
Trend Trend Trend Trend
— - — — -5.651402% -5.685863" *-5.646379 -5.68007* Gpeg.
{12)
(-4.161144) (-3.574446) (-4.161144) (-3.57444)
-8.546864* -8.643733% -8.472150" -8.569921" -2.307517 -2.315307 -2.334458 -2.346392 Dspg.
{r:) (-4.165758) A (-4.165756) A (-3.506374) (-2.923780) (-3.506374) (-2.923780)
3.577723) 3.577723)
-5.829245% -5.892446™ -6.014711% -6.071250* -2.927181 - -2.865471 - Fepg,
(1) 2.970687* 2.331942*%
(-4.165756) (- (-4.165756) - (-3.506374) (-3.506374)
3.577723) (3.577723 (-2.923780) (-2.923780)

Eviews .12 daay Glape e alaeWh Giiald) slac) (e 1 juaal)
Aol il ) e ) G a8V (i) e %10 %5 %] Aagind) (sine ) il okk kk ok :Aliadla
%10 %5 %1 e

Al z3sa i i) Jalall Hlas) —c
Ll cyglal Sl « * Unit Root Tests ™ saagll )i ciblaal mils e ol
sie A lgans il Ly clal) Lgad die Al z3sa0 s it )il
dcsall Aiaill lsadll SN laat] dingia Gabi dayd ae G Lo st sV (Al
A lgladll g Wi (s3lg ¢ *C ARDL ™ slsly Cag yadl)
B aaas cdaball migai b 8 Gae B el shlall 558 s -
e 3 Y 13 Ay bl 3 clriall Zedl dedldl dejoal el
ARDL- 7 22dl ye Wadll moaai ziser Hlos) aladial duhall a8
“UECM

148 22025 (ke (s pdiall 5 aa) sl 22al) 48 jadll Aaa
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Gl hlall 55 o aails caiagl lly (fAIC) Jlas ddlas] o sl

(glai®y) saill Jaadl (s 1 p Al a8 g3l Lhecay of g Al bl

sl DAY Jare aaidd i Ly (sl il Jaee paial saalg 854

aalatinly of 3 (D) el sag Aoyl el asl Caday fiald) A Sy 13

Sy cJSLaall @l caalge abday Guldll 8 Bac JSLae cupgly Al zisal ara
e Ll

Bounds Testing ~~ sgall diagia padiuh pdddl Jalsal) lod) -
ddlas) il dgaall daagie jlodl chal Gl 1 & &2 “Approach
skl Ja¥) 8 LLISs aDle 3505 oo 2SN Ay ¢ Fstatistic T i
Vg asadl al) el hlal) 58 c)lis) will g 11 J<ad)

“AIC” Juadl i, ARDL

Akaike Information Criteria (top 20 models)
8.90

8.88
8.86
8.84
8.82

8.80

8.78

O D O DT DT O O O O O OO0 O o0 o0 Qo oD oD oD
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Eviews .12 daap clajde Ao alaeWh ofialll dlae) et jdaal)
dadldl A3l e iy clgare (e Al Cljaaially (salai®Y) gaill Jane

Llall a0l a8 S 358 Digunall “F 77 Ailias) dad of (3) Joaall 3
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uiy Les cdlany) Lisind) Cligivs gaen die L) 8laliall dajall aill Laallg
D2 g ((Hp) dandl (sl Jsd dilie (Hp) eaadl () (b)) Al
DAY Jaed) Ll clysidll e aam JaY) bl da)ls ADle gas

(lmY) sl Jone) lill il gad (Adaall i) Janag ¢ sl

» dal) Jalsall sgaal) Lagia Lad) gilisl Ladle mags :3 Jaal

‘“‘Bounds Tasting Approach

Null Hypothesis: No Levels relationship F- Bounds Test

Test Statistic | Value signift |0 | ()
Asymptotic: n=100
F- Statstic 7.04 %10 2.63 3.35
K 2 %5 3.1 3.87
%2.5 3.55 4.38
%1 4.13 5

Eviews .12 daay clajie e alaeWh oialll dlae] e @ jdaal)

Estimation The Long Run *° (k) Ja¥) 3 &)l s -

“ARDL Gigld 38y Jaghal) Ja¥) b el il gy 4 J gl

“‘Relationship

Long Run Coefficients

Variable Coefficient Std .Error t—Statistic Prob
Fcpg 2.199748 1.191588 1.846064 0.0759
Dspg -0.832586 0.630876 -1.319731 0.1980

c -20.89645 15.98099 -1.270037 0.2149
Eviews .12 daay clayie e alaeWh ofalll dlae] (e @ jdaal)
tob odel Jganll b Dallall il (e
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Lip Jea¥) sl @il e dowS dlad) chléndy) Jae ob
JaV) G ol el Jase e b AV Lph Ay
Jaa b 83b) (g O () o Lae « %10 dgina (S5oesa i (Jashall
(@laBY) gail) Jana 33b) B pged o) Sl Do) L)
Sl et By Bang ddaal) chlinay) Jase b 8l @ Ol
Qap Baag 2.2 ke (sala@Y) sl Jara (B 5005
e Lo Adaall Ghaad) Jaee o b ADle S Adlad ol Lt @
skl Jal) 8 (gala®¥) saill cNVaeay Jleall ladl il
ob gl dld s oSy cAdlan) dalill e e B of Sa
Gl Jaalls A5l bt goud Jaras sl Dlaadll gaall Jul
ealis ¢ landl plal) (gginndl) g syl dais ¢ ol sLa®¥) 3 LA
-halgall 351,80 532l
Clprie G peadll Ja¥) b AL o & el JaY) 8 A s -

ARDL  Error Correction S| TSN BN KN W PR D RN
e o Ay o) sl 4 sallall il e Jsaslly “Regression
JPTEERVIVES

Balll e Ligine dady Adle 3l b Uadll maad dalee ) @
Ly A= —0.602992 7 i 4iad il Cua dilas)
(a0l ) cphayill Bl 2 e o (0.0000) il
Sheial) g dashall Jall 3 2l e 3sas piall (S b
ol RN e %60.3 N Oy i) aialy Bpesial
OSYL (1-1) Gald) sadl 3 eola®Y) sad) Jaes 3 oV
Ja b dishll da¥) 8 cplsll saley () Ldlall saddl 3 Leboaws
SIWENERJES RE NS TL P NPT
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Gl EU e L€ Lladl) hlénay) Jaee e Jalas o) @
Jie go Lo Wl Loty af i e s 3l 53 Jlea)
Lalll o ae lgd Gl 2D oda o e cgalaiY) sall
Al Lkl e dilgie ye ela 4)li) o LS Agilany)
el ) ol mlll e LS Adadll chiad) Jaa o) @
e Las cdinga BLE] 53 Clsi oy Gy et uali By Il
sall Joe me Lilas] dlsiay Ll b Bl Ly 4
Laa cdahall (g g dpalaid¥) Akl aa 3850 Lo a9 ¢ galaidy)
Sl ALl 8 sasly sang ddadll chasal Jaea 83by o i
saill Jae i ) ot daalal) mudly Canlly uedl olse Yl
Lo %0.655 %0.935 %0.465 %0.86 s L)
Sl
ARDL Error *° Jia) pilill Ladla puiags 14 Jgaad)

‘“Correction Regression

Variable Coefficient Std . Error t-Statistic Prob
D(GPCG(-1)) -0.187896 0.098562 -1.906382 0.0673

D(FCPG) -0.427902 0.460566 -0.929078 0.3611

D(DSPG) 0.860020 0.221289 3.886416 0.0006
D(DSPG(-1)) -0.116067 0.262450 -0.442243 0.6618
D(DSPG(-2)) 0.163035 0.246937 0.660227 0.5147
D(DSPG(-3)) -0.158507 0.227957 -0.695335 0.4928
D(DSPG(-4)) 0.087841 0.211068 0.416171 0.6806
D(DSPG(-5)) 0.466743 0.205085 2.275852 0.0310
D(DSPG(-6)) 0.935377 0.225513 4.147781 0.0003
D(DSPG(-7)) 0.654437 0.216115 3.028181 0.0054
CointEq(-1)* -0.602992 0.107743 -5.596553 0.0000

R-squared = 0.857743

Adjusted R-squared = (0.810324

152 22025 Uobe s pdall s aa) sl aaell 44 jadl) Alae
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Durbin-Watson stat = 2.233427

Eviews .12 daap Glajde o alaeWh ofialll alae) e i jdaal)
Residuals ~° ilaa] il zigaill 8aga anily (eld chlod) -

Jishall sl & okl z3sail il Ao Jisaill : <‘Diagnostic Tests
Aalall Loldll uladl) (e 33a) Cagivs z3sail O e G Sy ¢ paaidlls
2y zigall sy padidnl chlidl s ela] e @llyy ladll aay
« “Normality (Jarque- Bera)’ skl sl jLid) @ s clody)
Breusch— Godfrey Serial *° 5l (n Jeluiall S LLa V) Ll
(el om L Uadll s cpls sl < ““Correlation LM Test
Cauag daede s Hlidly ¢ “‘Hetwroskedasticity Test : ARCH’’
SSedl by ahladl ) syl “‘Ramsey-Reset’” i)l zisa
Alle @hiaY) 8 ¢l “‘Parameters Stability’ 7 3 sl —Dlaladl
zasall sla cyell Al (5) Jsaall B sylell @bl e Jgeanl) 5 ¢ <A
padional) z3gaill ) JSal) daa ) A8l L cAanld JSLie () (e Lkl
gsanay Aol goane yad (e (1) JSAN e ey WS ¢ okl 235l
zisall A dertioa) Gllall i o) e Lea A 558 3pan J) Lgilanye
a8 5ol DA 2l Lalil) e e z3sall) of @ Al clyus 6 e
sl )

Residuals Diagnostic * sl dlule C)lid) 3 maag 15 Jas

““Tests
Residuals Diagnostic Tests F-Test Probability
Normality (Jarque— Bera) 1.107682 0.574738
Breusch— Godfrey Serial Correlation 1.352805 0.2768
LM Test
Heteroskedasticity Test: ARCH 0.005816 0.9396
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Ramsey- Reset 0.285489 0.5977

Eviews .12 daay cilayie Ao alaie VU sl dlac] (e @ jdaal)

Cusum Of " Ll z3sall gl L) culilas) 12 J<al)
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4l Lalall 8 Al Lgal) cliags S il 5y pandl oSa il (1.6
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e W s b AY) e o Law ool gaill Y aea e
ciladgilly CihuallS (Al dalse gl oo Lily il

dagais dubats go Jaadl JAN) Gae ddadll chiasd) Jaee pali-o
sl Jae e Wa ol 98 cdaaiil) cilbilead LU didadll L)
el aae g 438 e Slad cdadall 530 DA Fiaall galaidY]

A zasall Chtie Gan Db o dphEa) cblad) @il cnell -
A IV G vie A Lgcan i) Lay lal) lgasd die 3yl

Bounds Testing “dpidl JaSll  jladl <l cjpad -
a8 chaid) o dishal) JaY) 8 Al ADle 35a9 o ““Approach
)yl

b O<a Sl o) sall Jaes ol Jushal) da¥) il coldl —»
B e A€ Ll L) Jaee dsla b Gaan Al il
Adadll i) Jaee 8 8l (o) of Gl Lea (Al el
L@l paill Jana 83l B ages Of LSals

chaaadl Jane e (o disine ddlas) 53 el g gy @l Qe -
Gl palll cVane piag JlaaY) ladll ZU e S Al
caghall JaY)

ialll ge dgine dedy e 3l 50 Wl maan dabie o -
Ghpiall Ga daghll Ja¥1 8 Lals ABDe 35ns0 2y Lae cdilian)
Ll uially 8yeial)

Adad) chlenaY) Jare il 51 o Gl juadl) JaY) il cjell
Lol sall Jaea 8 ea¥) sl il (pe Zasi
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The Impact of Electronic Banking Services on Customer
Satisfaction in Commercial Banks: An Applied Study on the
Jamhouria Bank of Libya

Dr.Osama Juma Saadi *

Abstract

The objective of this study is to address the impact of online
banking services on client fulfillment in Jamhouria Bank in Libya. As
the digital transition reshapes the banking sector, understanding how
service standards impact satisfaction is vital, particularly in
developing nations like Libya.

The study employed a quantitative approach, gathering input
from 397 users of online banking services in Tripoli, Benghazi, and
Misurata who were involved. The SERVQUAL model-based
structured survey measured five essential aspects of service value:
reliability, responsiveness, assurance, tangibles, and empathy.

The results demonstrated that all five dimensions favorably
correlate  with client fulfillment. Within these, Safety and
confidentiality had the strongest influence, followed by efficiency and
ease of use. The model explained 67.9% of the variation in client
satisfaction, underscoring the significant role of service standards in
shaping the client experience.

Demographic evaluation exposed that younger, more trained,
and higher-income customers reported higher satisfaction levels. ATM
services were the most commonly used channel, followed by mobile
banking apps.

! Assistant Professor, Faculty Member, Faculty of Economics and Political Science,
University of Tripoli
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This study offers practical recommendations for Jamhouria
Bank to enhance its electronic banking services, including
strengthening security measures, improving system reliability,
expanding service options, and tailoring strategies to different
customer groups. These perceptions are precious not only for
Jamhouria Bank but also for policymakers and fiscal institutions in
Libya aiming to improve digital banking gestures.

Keywords: Digital banking, Customer experience, Service value
dimensions, Financial technology, Developing economies, Safety and
confidentiality enhancements, Banking innovation in Libya.

1. Introduction

The financial support sector has proficient profound
modifications in recent decades, driven by innovations in systems.
Among these innovations, electronic banking (e - e-banking) has
developed as a critical development, essentially changing how
banking services are provided to customers (Almansour & Elkrghli,
2023). E-banking incorporates a variety of electronic platforms and
channels, enabling customers to access banking services remotely.
These include tools like ATMs, electronic funds transfers, mobile
banking apps, digital payment solutions, and online banking systems.

Libya has gradually embraced electronic banking in recent years, in
regard to developing nations. To improve service efficiency and
enhance customer experiences, the Libyan banking industry has
started merging e-banking systems. For example, to align with global
systems innovations in the financial sector, Jamhouria Bank is the
largest commercial bank in Libya, which executes numerous e-
banking services.
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The thing is to examine the effect of online banking results on client
satisfaction at Jamhouria Bank. It's on assessing the influence of
different attributes of the value of online banking support on client
satisfaction. It hopes to offer practical recommendations for growing
their online banking support to meet client demands more and
improve customer satisfaction value, and banks looking to enhance by
testing this link.

As opposition within the banking industry grows more intense,
fulfillment with e-banking services and understanding customer
perceptions are increasingly important for sustaining a competitive
advantage. The perceptions derived from this analysis will contribute
to the broader discourse on customer fulfillment and e-banking service
value, especially within the context of building economies like Libya.

1.1 Research Objectives

1. To examine how colorful confines of banking service quality,
similar to security and sequestration, efficiency, reliability, user-
friendliness, and responsiveness, impact customer satisfaction at
Jamhouria Bank in Libya.

2. To analyze customer ideas and usage habits regarding electronic
banking services, identifying the areas that need improvement and the
features they value most.

3. To offer practical suggestions for helping Jamhouria Bank,
improving electronic banking services, and other Libyan banks
improve their methods to boost customer satisfaction and sustain a
competitive edge.

1.2 Problem Statement

The impact on client fulfillment has yet to be extensively
examined in Libyan financial institutions, such as Jamhouria Bank.
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These constraints on understanding make it challenging for these
banks to derive e-banking strategies that fit customer requirements
and optimize overall satisfaction rates. Therefore, none of the core
areas of investigation is to analyze the relationship between the quality
of electronic banking services and client satisfaction if they make use
of these services at Jamhouria Bank in Libya.
Sub-questions are:
1. In what way does the trustworthiness factor of e-banking
services contribute to client satisfaction at Jamhouria Bank?
2. What effect does the performance aspect of e-banking services
have on client satisfaction at Jamhouria Bank?
3. How specifically does the security and sequestration aspect of e-
banking services impact client satisfaction at Jamhouria Bank?
4. What's the effect of the responsiveness aspect of e-banking
support on client enjoyment at Jamhouria Bank?
5. How does the ease- of- use aspect of e-banking support influence
client satisfaction at Jamhouria Bank?

Research Framewrk

Electronic Banking ‘
Service Quality

I d"ai“d ; (1. Reliability |__3. Privacy and|
independent —_— 2 =
y [ 3.Efficiency & Demographic Factors
Independent L‘." Responsiveness | {5. Ease of Use A

Variable

Education
Income

Modilent Variables |
Destomer

Usage Freceites

Customer
Satisfaction

1.3 Research Hypothesis
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Based on these exploration questions, the following
suppositions were suggested:
H1: There exists a statistically significant favorable connection
between the trustworthiness aspect of e-banking and client satisfaction
with Jamhouria Bank.
H2: There exists a statistically significant favorable connection
between the effectiveness aspect of e-banking support and client
fulfillment with Jamhouria Bank.
H3: There exists a statistically significant favorable connection
between the security and sequestration dimension of e-banking
services and client satisfaction at Jamhouria Bank.
H4: There exists a statistically significant favorable connection
between the responsiveness dimension of online banking services and
client satisfaction at Jamhouria Bank.
H5: There exists a statistically significant favorable connection
between the ease of use dimension of online banking support and
client fulfillment at Jamhouria Bank.

1.4 Research Importance

This study holds significance from both theoretical and practical
viewpoints:

Theoretically, it enriches the academic discourse based on the
standard of online banking support and client fulfillment, particularly
surrounded by the framework of developing nations like Libya. It
deepens the comprehension of the specific components e- e-banking
support standard that affect customer fulfillment and establishes a
theoretical model for probing the connection between online banking
support and client satisfaction within the marketable banking domain.
Practically, it grants essential perceptivity for Jamhouria Bank and
other marketable banks in Libya to enhance their electronic banking
offerings. The findings enable bank managers to pinpoint critical areas
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in online banking support that require improvement to better fulfill
client needs. Additionally, it offers actionable recommendations for
crafting efficient e-banking strategies aligned with customer
expectations. Ultimately, this study supports the development of
Libya's banking industry by encouraging the execution of superior e-
banking services.

1.5 Research Methodology

Study Population and Sample:

The target population includes Jamhouria Bank customers who
enjoy e-banking facilities. The sample size of 397 customers will be
chosen using a systematic random sampling method. The size of the
sample, 397 guests, will be named using a methodical arbitrary slice
system. The size of the sample was calculated by the applicable
statistical formula for an unknown population size with a confidence
level of 95% and a margin of error of 5%.

Study Boundaries:

. Geographic boundaries: The study will be conducted in
major cities in Libya where Jamhouria Bank operates,
including Tripoli, Benghazi, and Misurata.

. Time boundaries: The data collection will be conducted over
the first three months of 2025.

. Subject boundaries: The exploration concentrates on the
influence of e-banking services (device banking, internet
banking, and ATM services) on client satisfaction.

Scientific Research Methods:
The analysis will utilize analytical and descriptive approaches:
. The descriptive system will be employed to explain the
characteristics of online banking support at Jamhouria Bank
and the degree of client fulfillment.
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. The logical system will be employed to explain the correlation
between the confines of ebanking service standards and client
fulfillment.

Data Collection Methods:

. Primary data: Will be sourced through a systematic survey
questionnaire distributed to Jamhouria Bank customers who
use online banking services. This is created regarding the
SERVQUAL model adapted for electronic banking services.

. Secondary data: The data will be gathered from academic
journals, books, published study materials, reports, and official
documents related to e-banking and customer fulfillment.

Data Analysis Methods:
Data gathered will be measured based on appropriate statistical
methods, including:

. Descriptive statistics (means, standard deviations, frequency,
and probabilities) to represent sample characteristics and the
degree of e-banking service quality and client fulfillment.

. Correlation study to dissect the connection among variables.

. Multiple regression analysis to examine exploration
suppositions and find the impact of e-banking service value
confines on client satisfaction.

. Employ Cronbach's alpha measure to examine the
trustworthiness of the measuring instrument.

. Factor analysis to define the dimension scales and validate
construct validity.

The statistical analysis shall be done by using SPSS (Statistical
Package for Social Sciences) software.

1.6 Previous Studies
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1. ""Factors influencing customer satisfaction on e-banking services:
a study of Libyan banks" (Almansour & Elkrghli, 2023)

By looking at factors like utility, credibility, ease of use, and
client stations, this method delved into the conditions of client
satisfaction with online banking support offered by Libyan banks.
Data was gathered using a quantitative approach by means of an
online survey directed at 215 e-banking service users. According to
the analysis, all four factors are crucial for improving client
fulfillment, with client attitudes showing up as the most relevant
factor. This is done by usefulness, credibility, and ease of use.

The need for Libyan banks to prioritize initiatives aimed at fostering a
positive customer attitude towards e-banking was highlighted through
this study. Moreover, efforts should be directed toward strengthening
the security, simplifying the user experience, and reliability of their
platforms. The satisfaction levels are boosted by the practical rewards
of banking services. To develop the situations by sustaining their
competitive edge in the digital era, these findings offer valuable
guidance in creating robust e-banking strategies.

2. ""The Impact of the Quality of Electronic Banking Services on
Customer Satisfaction in Bank of Commerce & Development in
Benghazi, Libya™ (Al-Tawaty et al., 2017)

This analysis demonstrates how online banking services at the
Bank of Commerce & Development in Benghazi, Libya, impacted the
caliber of customer fulfillment. The collected data from the Libyan
International Medical University's faculty by utilizing the E-
SERVQUAL framework, who were customers of the bank. The study
concentrated on four key aspects of banking service value: time
efficiency, user-friendliness, Safety, and confidentiality.

The outcome revealed a high fulfillment among the participants, with
a little improvement in satisfaction levels across all dimensions.
Especially, demographic factors like age, gender, educational
qualification, or faculty affiliation did not appear to have any effect on
customer fulfillment. Based on these findings, to ensure sustained
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customer fulfillment and foster loyalty, it was recommended that
banks undertake regular evaluations and for the success of their
services.

3. "The influence of electronic banking service quality on customer
satisfaction of banks in Tripoli City, Libya™ (Ahmed, 2020)

The study established a connection between customer
fulfillment and the value of online banking support in banks located in
Tripoli, Libya. Data were gathered from 327 bank customers through
a systematic questionnaire designed regarding the adapted
SERVQUAL model by utilizing a quantitative methodology. The
service standard dimensions, similar to reliability, responsiveness,
assurance, empathy, and tangibles, significantly influenced client
fulfillment with online banking services, as evidenced by the results
achieved.

Also, the top of the study is that demographic factors like gender, age,
and educational qualifications had an impact on clients' fulfillment
levels for online banking services. It was recommended that client
fulfillment and loyalty be boosted by focusing on improving these
service standard dimensions. By this approach, the banks strengthen
their market position and profitability in a competitive financial
environment.

4. ""Factors Affecting Customer Satisfaction of Mobile Banking in
Libya™ (Shaouf, 2024)

The purpose of the exploration is to find the client fulfillment relating
to mobile banking services in Libya, using a quantitative approach
with information gathered from 309 guests. To dissect the evidence,
perceived ease of use, and perceived utility in affecting client
satisfaction, the exploration applied Structural Equation Modeling
(SEM).

The outgrowth gained all three factors - anticipation evidence,
noticed ease of use, and noticed utility - appreciatively and
significantly old client satisfaction. Also, perceived utility was set up
to be appreciatively told by noticed ease of use and anticipation
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evidence and anticipation evidence was also set up to have a relevant
influence on noticed ease of use. This shows the critical guidance for
Libyan banks aiming to improve their mobile banking
implementations and improve client satisfaction.

5. "Libyan bank customers' attitude towards the use of electronic
banking services' (Faraj, 2019)

The study analyzed Libyan bank customers’ attitudes towards
electronic banking services. Employing qualitative research methods,
including semi-structured customer interviews, the study identified
some of the key drivers of e-banking methodology acceptance. These
were the usability and usefulness of the system, reputation of the
bank, security issues, lack of IT skills, technical and legal assistance,
and difficulties in transactions with banks.

The outcomes showed that perceived security problems are the
main challenges for customers considering the use of online banking
services in Libya. Among this, it was revealed that Libyan bank
clients are still hesitant about e-banking services and reluctant to use
them because they are afraid of being hacked and having their banking
data accessed without permission. This study recommended that
Libyan banks recognize the need to build customer trust, provide e-
banking tools that are not only convenient and user-friendly but also
include trust-building features, and enhance customer knowledge of
the technologies available.

6. ""E-service quality dimensions and their effects on e-customer
satisfaction in internet banking services™ (Zavareh et al., 2012)

The purpose is to examine the confines of online support
standard and their impacts on client satisfaction in the environment of
internet banking in Iran. Grounded on the E-SERVQUAL model, a
systematic questionnaire was used to collect data from 392 guests of
internet banking. Through factor analysis, six main factors of online
banking service standard were linked to effective and dependable
services, security and trust, fulfillment, responsiveness, website
aesthetics, communication, and stoner- benevolence.
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The findings verified that all these variables had a strong effect on
client fulfillment, and effective and dependable services played the
most important part. The exploration calls banks to place
improvement in the below areas at the top of their docket to achieve
the loftiest position of client fulfillment with electronic banking
support. It also mentions the need for artistic differences impacting
client responses to the e-service standard.

7. "The impact of e-banking service quality on customer
satisfaction: Evidence from the Lebanese banking sector"
(Hammoud et al., 2018)

The goal is to look into how client fulfillment in the Lebanese

banking industry is affected by various electronic banking support
standard dimensions. An online survey was used to capture
guantitative data from 408 wusers of e-banking services.
Communication, responsiveness, efficiency, security, and privacy
were the five primary dimensions that were the focus of the study.
The system's results showed that every dimension examined
specifically contributed to client satisfaction, with effectiveness and
trustworthiness having the topmost influence. This study also showed
that the influence of online banking service norms on client fulfillment
wasn't significantly moderated by demographic factors such as age,
sex, or educational attainment. The results of this will give Lebanese
banks useful suggestions for perfecting their online banking
implementations.

2 Theoretical Framework

2.1 Concept of Electronic Banking

Electronic banking, also called as e - e-banking, is the
provision of banking support and products using electronic channels.
This method allows clients to conduct financial transactions, view
account information, and enjoy other banking services without
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physically going to branches. Providing customers with services that
are more accessible, efficient, and convenient, e-banking has
revolutionized the traditional banking system.

includes "all electronic channels that customers use to access

their banks and receive services, including Automated Teller
Machines (ATMs), telephone banking, computer banking, and internet
banking"” (p. 73). This definition emphasizes the diversity of electronic
channels that form the foundation of online banking.
Since the invention of ATMs in the 1960s, internet banking emerged
in the 1990s, and mobile banking emerged more recently, e-banking
has advanced through a number of phases. These developments in
technology have changed how banks interact with their clients and
provide services. (Liao & Cheung, 2002, p. 286).

E-banking gives significant advantages for both financial
institutions and their customers. For banks, it helps reduce operational
expenses, broadens customer outreach, and improves service
efficiency. For customers, it offers convenience, round-the-clock
availability, time efficiency, and enhanced transaction processing
capabilities (Ankit, 2011, p. 48). Despite these benefits, e-banking
also faces limitations like security risks, technical difficulties, and
different levels of user acceptance, particularly in developing nations
like Libya.

2.2 Dimensions of Electronic Banking Services Quality

The evaluation of online banking service standards
encompasses multiple dimensions and can be assessed through
different frameworks. A prominent model in this regard is E-
SERVQUAL, formulated by Parasuraman, Zeithaml, and Malhotra in
2005. This structure delineates several key dimensions of the
electronic service standard pertinent to the realm of e-banking.
Drawing from an examination of existing literature and past studies, it
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is evident that certain dimensions are essential for the assessment of e-
banking service standards.

1. Reliability

Reliability in online banking pertains to the consistent and
precise execution of services, ensuring accurate transactions and
proper record-keeping. This aspect is critical for fostering trust among
customers. Hammoud et al. (2018) emphasize that stability in
electronic banking is demonstrated through the dependable and
accurate functioning of systems, ensuring secure and error-free
transactions (p. 3). Such reliability is fundamental to building
customer confidence in digital banking solutions.

2. Efficiency

Efficiency focuses on the speed and simplicity with which
customers can utilize e-banking services. It involves swift transaction
processing, efficient navigation, and minimal effort required by users.
Zavareh et al. (2012) highlight that efficiency in e-banking includes
rapid responsiveness, reduced steps for task completion, and time-
saving mechanisms (p. 442). By prioritizing efficiency, e-banking
platforms enhance user satisfaction and streamline the banking
experience.
3. Privacy and Security

The smooth nature of fiscal data is given. Safety and
confidentiality are paramount in electronic banking. These dimensions
involve safeguarding customer information and transactions from
unauthorized access or breaches. Al-Tawaty et al. (2017) explain that
robust security measures are necessary to secure against fraud,
ensuring customers feel secure in utilizing e-banking services (p. 11).
The perception of secure systems directly impacts the adoption rate
and trust in digital banking.

4. Responsiveness
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Responsiveness refers to the capability of banks to reply to
client queries or problems effectively and promptly. Hammoud et al.
(2018) describe responsiveness as the readiness and capability of
banks to provide timely assistance, thereby improving client
fulfillment (p. 4). This dimension reflects a bank's dedication to
meeting customer requirements and resolving concerns efficiently.

5. Ease of Use

This relates to the intuitive design and accessibility of e-
banking platforms, ensuring users can navigate them effortlessly.
Almansour & Elkrghli (2023) note that user-friendly interfaces
simplify banking tasks for individuals with varying levels of
technological expertise (p. 36). By offering straightforward platforms,
banks can cater to a broader audience and improve overall
satisfaction.
These five dimensions collectively form a model for assessing e-
banking service standards, enabling banks to point out areas for
development and devise strategies to improve their offerings.

2.3 Customer Satisfaction in the Banking Sector

Client fulfillment serves as an essential indicator of a bank's
success, reflecting how well support meets or surpasses customer
expectations. Anderson et al. (1994) define it as an all examination
based on cumulative experiences with a product or service (p. 54). In
banking, satisfaction fosters loyalty, increased service usage, and
positive recommendations, which contribute to growth and
profitability.

Key factors influencing satisfaction include service standard, product
variety, pricing, and client support. The rise of online banking, the
standard of digital support emerging as a crucial determinant of
fulfillment. Rahi et al. (2017) observe that convenience, accessibility,
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and efficiency in e-banking significantly affect customers' perceptions
of their banking experience (p. 143).

Assessing satisfaction often involves tools like surveys, feedback
forms, or direct interactions, helping banks identify improvement
areas and refine their strategies.

2.4 The Relationship Between E-Banking Services and Customer
Satisfaction

The objective is to consistently highlight the strong correlation
between electronic banking services and customer fulfillment.
Hammoud et al. (2018) assert that high-quality online banking
enhances fulfillment by providing secure, convenient, and efficient
experiences (p. 6). Key mechanisms include convenience through
anytime-anywhere access, time-saving features, and robust security
measures that instill confidence.

Empirical studies validate the influence of specific e-banking
dimensions on fulfillment. For instance, Rod et al. (2009) identify
reliability, efficiency, and security as important predictors of
fulfillment with internet banking (p. 188). Similarly, Almansour &
Elkrghli (2023) emphasize the ease of use, perceived usefulness, and
credibility in developing customer attitudes toward digital banking in
Libyan contexts (p. 39).

Despite this, demographic variations, IT literacy, and cultural factors
may intervene in this relationship. Faraj (2019) brings to the fore the
fact that in Libya, lack of IT, security fears, and trust factors hamper
the uptake of e-banking services (p. 202). Noticing these factors
enables banks to design rules for improving support standards and
client experience to suit these drivers.

2.5 Electronic Banking in the Libyan Banking Sector

The progress of online banking in Libya has been slow owing
to issues like political volatility, infrastructural deficiencies, and lack
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of adequate technological capabilities. However, Libyan banks have
launched products like mobile applications, ATMs, websites, and
electronic payment tools to improve access.

In spite of these developments, adoption is limited by risk perceptions
and customer trust deficits. Hossen (2014) sees a widespread
hesitancy around internet banking because of security (p. 76), and
Faraj (2019) points out comparable inhibitors in the form of IT
literacy and trust barriers (p. 202). However, Alnaas (2021) notes that
improving service standards could address these concerns and expand
adoption rates (p. 58).

2.6 Jamhouria Bank of Libya: Overview

As one of Libya's largest commercial banks, Jamhouria Bank
plays an important role in advancing the country's banking sector. The
bank offers diverse financial services alongside electronic solutions
like SMS notifications, mobile apps, ATMs, POS systems, and call
center support (JBank, 2025).

Its ATM network provides widespread access to essential banking
services across major cities, while the Masrafi Plus mobile app
enables secure account management via mobile devices. However,
challenges persist; for instance, temporary suspensions of e-services in
April 2025 disrupted customer access to key features like ATMs and
payment systems (Libya Observer, 2025).

To enhance customer satisfaction amid these challenges, Jamhouria
Bank must focus on improving responsiveness, stability, security,
efficiency, and ease of use within its e-banking offerings. By
addressing these dimensions strategically, the bank can strengthen its
position in Libya's evolving financial landscape.

3 Practical Aspects of the Research Study

Data Collection and Field Study Procedures
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Implementation of Field Study

The field analysis was performed over a three-month duration
from January to March 2025 in three major Libyan cities: Tripoli,
Benghazi, and Misurata.

3.1 Descriptive Analysis of the Study Sample
Demographic Characteristics of Respondents

The collected data revealed diverse demographic
characteristics among Jamhouria Bank customers who use online
banking services, which are summarized in Table 1:

Table 1: Demographic Profile of the Sample

Demographic

Variable Category Frequency Percentage
Gender Male 258 65.0%
Female 139 35.0%
Age Group Under 25 years 54 13.6%
25-34 years 138 34.8%
35-44 years 117 29.5%
45-54 years 63 15.9%
55 years and above 25 6.3%
Educational Level Lesss(t:rr]]grélhigh 19 4.8%
High school 87 21.9%
Bachelor's degree 212 53.4%
Master's degree 59 14.9%
Doctorate 15 3.8%
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Demographic

Variable Category Frequency Percentage
Other 5 1.3%
Occupation sz:;gsggor 174 43.8%
Private sector 98 24.7%
employee
Self-employed 62 15.6%
Student 37 9.3%
Retired 15 3.8%
Unemployed 8 2.0%
Other 3 0.8%
MO”t(rl‘_'%r;COme Less than 1,000 45 11.3%
1,000-2,000 132 33.2%
2,001-3,000 97 24.4%
3,001-4,000 72 18.1%
More than 4,000 51 12.8%

The demographic profile indicates that most of e- e-banking
users at Jamhouria Bank were male (65%), among 25-44 years old
(64.3%), hold at least a bachelor's degree (72.1%), and work in the
public or private sectors (68.5%). This profile aligns with a previous
study on e-banking adoption in developing countries, which typically
reveals higher usage among younger, educated professionals.

E-Banking Usage Patterns

The study also examined patterns of electronic banking service
usage among the respondents, as shown in Tables 2 and 3:
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Table 2: Customer Relationship Duration with Jamhouria Bank

Relationship Duration Frequency Percentage
Less than 1 year 28 7.1%
1-3 years 76 19.1%
4-6 years 125 31.5%
7-10 years 97 24.4%
More than 10 years 71 17.9%

Table 3: Types of E-Banking Services Used by Respondents

E-Banking Service Frequency Percentage
ATM services 372 93.7%
Mobile banking application (Masrafi Plus) 285 71.8%
Internet banking 196 49.4%
Electronic funds transfer 154 38.8%
Point of Sale (POS) services 178 44.8%
SMS banking 201 50.6%
Other services 23 5.8%

Note: Percentages sum to more than 100% as feedback could
different supports.

Table 4: Frequency of E-Banking Service Usage

Usage Frequency Frequency Percentage
Daily 123 31.0%
Several times a week 145 36.5%

select
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Usage Frequency Frequency Percentage
Weekly 63 15.9%
Several times a month 45 11.3%
Monthly 17 4.3%
Rarely 4 1.0%

The usage pattern data reveals that most respondents have a
substantial banking relationship with Jamhouria Bank, with 73.8%
being customers for 4 years or more. ATM services remain the
majority widely used e-banking channel (93.7%), followed by mobile
banking (71.8%) and SMS banking (50.6%). Furthermore, 83.4% of
customers use e-banking services at least weekly, indicating high
integration of these services into their regular financial activities.

3.2 Reliability and Validity Analysis
Reliability Analysis

The internal thickness trustworthiness of evaluation measures
was assessed by Cronbach's alpha nascent alpha coefficient. The
outcomes are shown in Table 5:

Table 5: Reliability Analysis Results

Scale Number of Items Cronbach's Alpha (o)
Reliability Dimension 5 0.876
Efficiency Dimension 5 0.892
Privacy and Security Dimension 5 0.913
Responsiveness Dimension 5 0.841
Ease of Use Dimension 5 0.884
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Scale Number of Items Cronbach's Alpha (o)
Customer Satisfaction 6 0.927
Overall Scale 31 0.942

All dimensions demonstrated Cronbach's alpha values above
0.8, surpassing the suggested limit of 0.7 (Nunnally, 1978), which
indicates high internal consistency reliability. The overall scale
reliability was excellent at 0.942.

Validity Analysis
Content Validity
Content validity was established through:

1. Expert panel review: The questionnaire was reviewed by three
banking professionals and two academic specialists in e-
banking services

2. Pilot testing with 40 customers to assess clarity and
comprehensibility

Construct Validity

Exploratory factor analysis (EFA) is used to identify the construct
legitimacy of the estimation scales. We used the top element with
Varimax rotation to estimate it. The issues supported the five-
dimensional structure of the e-banking service standard:

e The Kaiser-Meyer-Olkin (KMO) calculate of slice
acceptability was 0.913, which was higher than the given value
of 0.6.

o Bartlett's sphericity check is important. (y*> = 7452.61, df =
325, p <0.001)

e The five factors explained 73.8% of the total variance
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e The products are loaded on their elements with factor loadings
above 0.5

3.3 Descriptive Analysis of Study Variables
E-Banking Service Quality Dimensions

Table 6 presents the descriptive statistics for the five dimensions of e-
banking service quality:

Table 6: Descriptive Statistics for E-Banking Service Quality

Dimensions
Reliability 3.68 0.94 73.6% 3
Efficiency 3.82 0.87 76.4% 2
g;‘g’&f{y and 345 1.12 69.0% 5
Responsiveness 3.56 1.05 71.2% 4
Ease of Use 3.94 0.81 78.8% 1

The outcome indicates that customers rated the ease-of-use
dimension highest (mean = 3.94, 78.8%), followed by efficiency
(mean = 3.82, 76.4%) and reliability (mean = 3.68, 73.6%). Safety and
confidentiality received the lowest rating (mean = 3.45, 69.0%),
suggesting an area for potential improvement.

Customer Satisfaction

Descriptive statistics for the client fulfillment scale are shown in Table
7.

Table 7: Descriptive Statistics for Customer Satisfaction

Statement Mean Standard Deviation
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Statement Mean Standard Deviation
Overall satisfaction with banking services 3.74 0.96
E-banking services meet banking needs 3.82 0.89
Pleased with the decision to use banking 4.01 0.85
E);k;z:lilginnge improved the Overall banking 3.96 092
Would recommend banking services to others 3.65 1.08
Intention to continue using banking services 4.12 0.79
Overall Customer Satisfaction 3.88 0.91

The mean client fulfillment point was 3.88 (SD = 0.91),
representing a generally high level of fulfillment with Jamhouria
Bank's e-banking support. The highest-rated aspect was customers'
purpose to continue utilizing e-banking services (mean = 4.12), while
the willingness to recommend these services to others received the
lowest rating (mean = 3.65).

3.4 Hypothesis Test Results

Based on the regression evaluation results, Table 8 summarizes the
outcomes of the hypothesis tests:

Table 8: Summary of Hypothesis Test Results

Hypothesis Statement Beta t p- Result
value value

There exists a statistically
significant favorable
connection between the
H1 trustworthiness aspect of e- 0.189 4.256 0.000 Supported
banking and client
satisfaction with Jamhouria
Bank.

There exists a statistically
H2 significant favorable 0.225 4816 0.000 Supported
connection between the
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q t- p_
Hypothesis Statement Beta value value Result

effectiveness aspect of e-
banking support and client
satisfaction with Jamhouria
Bank.

There exists a statistically
significant favorable
connection between the
security and sequestration
dimension of e-banking
services and client
satisfaction at Jamhouria
Bank.

H3 0.264 6.324 0.000 Supported

There exists a statistically
significant favorable
connection between the
H4 responsiveness dimension 0.181 4.486 0.000 Supported
of online banking services
and client satisfaction at
Jamhouria Bank.

There exists a statistically
significant favorable
connection between the
H5 ease of use dimension of 0.241 5.766 0.000 Supported
online banking support and
client  satisfaction  at
Jamhouria Bank.

Every one of the five research hypotheses is validated, indicating
that every aspect of the online banking support standard contributes
importantly to client fulfillment at Jamhouria Bank.

Demographic Variables Impact Analysis

To examine whether demographic variables affect customer
fulfillment with e-banking services, a series of one-way ANOVA and
detached samples t-tests were conducted. Table 9 provides a summary
of the findings.

Table 9: Impact of Demographic Variables on Customer
Satisfaction
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Demographic Test Test p- A .

Variable Type Statistic value ST EENL PIEETEES
Gender t-test t=1.482 0.139 No significant difference

Age ANOVA F=3.741 0.005 Yes, between age groups
Educational Level ANOVA F=2.627 0.024 Yes, between education levels
Occupation ANOVA F=1.325 0.246 No significant difference
Monthly Income ANOVA F=2914 0.021 Yes, between income groups
Relationship ANOVA F=1.863 0.117 No significant difference
Duration

E-Banking  Usage _ Yes, between frequency
Frequency ANOVA F=4982 0.000 groups

The analysis showed major variations in client fulfillment
regarding age, education value, monthly income, and banking usage
frequency:

Age: Post-hoc Tukey tests indicated that younger customers
(under 34 years) reported significantly higher satisfaction
levels than older customers (over 45 years).

Educational Level: Customers with bachelor's degrees or
higher reported significantly higher satisfaction levels than
those with lower educational qualifications.

Monthly Income: Customers in higher income brackets
(above 3,000 LYD) reported higher satisfaction levels than
lower-income groups.

E-Banking Usage Frequency: More frequent users (daily and
several times a week) reported significantly higher satisfaction
levels than infrequent users (monthly and rarely).

3.5 Summary of Findings
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The statistical analysis produced several important conclusions
about how banking services affect Jamhouria Bank customers'
satisfaction:

1.

All five aspects of banking service standards—Safety and
confidentiality, efficiency and dependability, responsiveness,
and ease of use — have a significant positive correlation with
client fulfillment, thereby bolstering all research hypotheses.

Client fulfillment (B = 0.264), ease of use (B = 0.241), and
efficiency (B = 0.225) are all significantly impacted by the
Safety and confidentiality dimension. This highlights how
crucial safe systems and intuitive user interfaces are to
customer fulfillment.

A significant amount (67.9%) of the variation in client
fulfillment can be demonstrated by the overall model,
suggesting that e-banking service standards play a key role in
customer fulfillment.

Demographic elements, including age, level of education,
income, and usage frequency, importantly influence customer
fulfillment with banking services, suggesting the necessity for
tailored approaches to different customer segments.

Qualitative analysis revealed that whereas customers value the
comfort and time-saving aspects of e-banking, there are
concerns regarding system reliability, security, and customer
support that need addressing.

These results are valuable contributions to Jamhouria Bank's
management to formulate policies to increase online banking support
and raise the standard of client fulfillment.

Confirmatory Factor Analysis (CFA)
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Before checking the structural model, a Confirmatory factor
analysis had been carried out to evaluate the measurement method.
The outcome of the CFA is shown in Table 10:

Table 10: Confirmatory Factor Analysis Results

. . Recommended

Goodness-of-Fit Indices Value Threshold Result

Chi-square/df 2.47 <3.0 Good fit
Comparative Fit Index (CFI) 0.936 >0.90 Good fit
Tucker-Lewis Index (TLI) 0.924 >0.90 Good fit
Goodness of Fit Index (GFI) 0.913 >0.90 Good fit
Root Mean Square Error of .
Approximation (RMSEA) 0.061 <008 Good fit
Standardized Root Mean Square 0.043 <0.08 Good fit

Residual (SRMR)

The CFA results indicate a best fit between the value and the
measurement structure, with all indices meeting the recommended
thresholds. This confirms the life span of the five-dimensional
structure of the banking service standard.

Convergent and Discriminant Validity

Additional analysis was done to demonstrate the constructs'
convergent and discriminant credibility. The outcomes are shown in
Table 11:

Table 11: Convergent and Discriminant Validity Assessment

Construct AVE CR MSV ASV
Reliability 0.683 0.915 0.512 0.436
Efficiency 0.652 0.903 0.547 0.421
Privacy and Security 0.711 0.925 0.489 0.395

257 22025 (ke (s pdiall 5 aa) sl 22al) 48 jadll Aaa



The effect of the senior management’s support on the relation....(231-269)

Construct AVE CR MSV ASV
Responsiveness 0.618 0.889 0.425 0.373
Ease of Use 0.667 0.909 0.547 0.403
Customer Satisfaction 0.

4. Summary of Findings and Recommendations

4.1 Empirical Study Results (Practical Findings)
4.1.1 Sample Characteristics and Demographics
The empirical analysis was conducted on a sample of 397
customers from Jamhouria Bank across three major Libyan cities
(Tripoli, Benghazi, and Misurata). The demographic profile revealed
that the majority of e-banking users were male (65%), aged between
25-44 years (64.3%), holding at least a bachelor's degree (72.1%), and
employed in public or private sectors (68.5%). Most respondents
(73.8%) had maintained their banking relationship for 4 years or more.
4.1.2 E-Banking Usage Patterns
The empirical data showed that ATM services were the most

utilized e-banking channel (93.7%), followed by mobile banking
applications (71.8%) and SMS banking (50.6%). Internet banking
usage was moderate at 49.4%. Regarding usage frequency, 83.4% of
customers used e-banking services at least weekly, with 31% using
them daily and 36.5% several times per week.
4.1.3 Reliability and Validity Test Results
Reliability Analysis: All measurement scales demonstrated excellent
internal consistency reliability:

e Privacy and Security Dimension: a = 0.913

e ase of Use Dimension: o = 0.884

o Efficiency Dimension: a = 0.892

o Reliability Dimension: o = 0.876

o Responsiveness Dimension: o = 0.841
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e Customer Satisfaction Scale: o = 0.927
e Overall Scale: o.=0.942
Validity Analysis: Exploratory Factor Analysis confirmed the five-
dimensional structure:
o Kaiser-Meyer-Olkin (KMO) measure: 0.913
o Bartlett's Test of Sphericity: y*> = 7452.61, df = 325, p <0.001
« Total variance explained: 73.8%
e All factor loadings exceeded 0.5
Confirmatory Factor Analysis Results:
e Chi-square/df: 2.47 (< 3.0) V
o Comparative Fit Index (CFI): 0.936 (> 0.90) v

e Tucker-Lewis Index (TLI): 0.924 (> 0.90) v
e Root Mean Square Error of Approximation (RMSEA): 0.061
(<0.08) v

4.1.4 Hypothesis Testing Results
All five research hypotheses were statistically supported:
H1: Reliability dimension — Customer Satisfaction (B = 0.189, t =
4.256, p < 0.001)
H2: Efficiency dimension — Customer Satisfaction (B = 0.225, t
4.816, p < 0.001)
H3: Privacy and Security dimension — Customer Satisfaction (f =
0.264,t=6.324, p < 0.001)
H4: Responsiveness dimension — Customer Satisfaction (f = 0.181, t
=4.486, p <0.001)
H5: Ease of Use dimension — Customer Satisfaction (B = 0.241, t =
5.766, p < 0.001)
4.1.5 Model Performance and Explanatory Power
The multiple regression model explained 67.9% of the variance in
customer satisfaction (R? = 0.679), indicating strong explanatory
power. The regression equation was statistically significant (F =
168.42, p < 0.001).
4.1.6-Dimensional Impact Rankings
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Based on standardized beta coefficients, the relative impact of each
dimension on customer satisfaction was:
1. Privacy and Security (B = 0.264) - Strongest predictor
2. Ease of Use (B =10.241) - Second strongest impact
3. Efficiency (B = 0.225) - Third strongest impact
4. Reliability (p = 0.189) - Fourth strongest impact
5. Responsiveness (B =0.181) - Fifth strongest impact
4.1.7 Demographic Variables Impact Analysis
Statistical tests (ANOVA and t-tests) revealed significant differences
in customer satisfaction based on:
Significant Demographic Factors:
e Age (F = 3.741, p = 0.005): Younger customers (<34 years)
showed higher satisfaction
o Educational Level (F = 2.627, p = 0.024): Higher education
correlated with higher satisfaction
e Monthly Income (F = 2.914, p = 0.021): Higher income groups
reported greater satisfaction
o Usage Frequency (F = 4.982, p < 0.001): More frequent users
showed higher satisfaction
Non-Significant Demographic Factors:
e Gender (t=1.482, p=0.139)
e Occupation (F =1.325, p = 0.246)
« Relationship Duration (F = 1.863, p = 0.117)

4.2 General Study Results (Overall Findings)

4.2.1 Current Service Quality Perceptions

The descriptive analysis revealed varying levels of customer

satisfaction across the five service quality dimensions:

Satisfaction Levels by Dimension:
o Ease of Use: Mean = 3.94 (78.8% satisfaction) - Highest rated
o Efficiency: Mean = 3.82 (76.4% satisfaction) - Second highest
o Reliability: Mean = 3.68 (73.6% satisfaction) - Third highest
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e Responsiveness: Mean = 3.56 (71.2% satisfaction) - Fourth
highest
e Privacy and Security: Mean = 3.45 (69.0% satisfaction) -
Lowest rated
Overall Customer Satisfaction: Mean = 3.88 (77.6% satisfaction
level)
4.2.2 Key Research Contributions
Theoretical Contributions:
e Successfully adapted and validated the SERVQUAL model for
the Libyan banking context
 Identified privacy and security as the most critical determinant
of customer satisfaction in developing economies
o Established the five-dimensional framework as applicable to
electronic banking services in Libya
o Demonstrated the moderating role of demographic factors in
the service quality-satisfaction relationship
Practical Contributions:
e Provided evidence-based insights for banking strategy
development in Libya
 Identified specific improvement areas for Jamhouria Bank's e-
banking services
o Established benchmarks for service quality measurement in
Libyan commercial banks
o Demonstrated the business case for investing in e-banking
service improvements
4.2.3 Strategic Implications for the Banking Industry
For Bank Management:
e Security and privacy concerns require immediate attention and
investment
o User interface design and ease of use are critical competitive
differentiators
« Demographic segmentation strategies are essential for targeted
service delivery
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« System reliability and efficiency are fundamental requirements
for customer retention
For Policymakers:
o Regulatory frameworks for e-banking security need
strengthening
« Digital literacy programs could enhance adoption rates
« Infrastructure development is crucial for e-banking expansion
o Consumer protection measures should prioritize electronic
banking services
For the Libyan Banking Sector:
o Collaborative efforts in cybersecurity could benefit all
institutions
« Standardization of e-banking services could improve customer
experience
o Investment in technology infrastructure is essential for sector
development
e Customer education programs should be industry-wide
initiatives
4.2.4 Comparative Analysis with International Studies
The findings align with international research showing the importance
of security and ease of use in e-banking satisfaction. However, the
study revealed Libya-specific factors:
e Security concerns are more pronounced than in developed
countries
e Mobile banking adoption is growing rapidly despite
infrastructure challenges
o Customer loyalty to traditional banking relationships remains
strong
o Educational level has a stronger impact on satisfaction than in
developed markets
4.2.5 Research Limitations and Future Directions
Study Limitations:
o Geographic limitation to three major cities
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Focus on one bank (Jamhouria Bank) may limit
generalizability

Cross-sectional design limits causal inference

Self-reported data may introduce response bias

Future Research Directions:

Longitudinal studies to examine satisfaction changes over time
Comparative studies across multiple Libyan banks
Investigation of cultural factors influencing e-banking
adoption

Exploration of emerging technologies' impact on customer
satisfaction

4.3 Recommendations

Based on these outcomes, the following suggestions are suggested for
Jamhouria Bank to improve customer satisfaction with electronic
banking services:

1. Strengthen Privacy and Security Measures

Implement enhanced security technologies such as biometric
authentication (fingerprint, facial recognition) for mobile
banking

Enhance transaction monitoring systems to detect and prevent
fraudulent actions.

Develop and implement a comprehensive cybersecurity
strategy with regular security audits

Introduce two-factor authentication for all sensitive
transactions

Conduct regular security awareness campaigns for customers
to educate them about safe e-banking practices

2. Improve System Reliability and Performance
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Invest in upgrading the IT infrastructure to handle increased
transaction volumes, especially during peak periods.

Implement redundant systems and backup solutions to
minimize service interruptions.

Establish a proactive monitoring system to identify and
address potential technical issues before they affect customers.

Reduce planned system maintenance downtime by scheduling
updates during low-usage periods.

Develop clear communication protocols to inform customers
about system maintenance or unexpected outages.

3. Enhance Customer Support for E-Banking Services

Establish a dedicated e-banking support team with specialized
technical knowledge

Extend customer support hours for e-banking services to assist
outside traditional banking hours

Implement an omnichannel support approach (email, phone,
social media, live chat) to address customer queries

Develop a comprehensive knowledge base and an FAQ section
for common e-banking issues

Create interactive video tutorials for new users to demonstrate
e-banking features and procedures

4. Expand E-Banking Service Offerings

Develop international payment capabilities to meet customer
demand for cross-border transactions.

Integrate with popular global payment platforms to enhance
service versatility.
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Implement personal financial management tools within the
mobile app (budgeting, spending analysis)

Introduce cardless ATM withdrawals using QR codes or
mobile phone authentication.

Develop bill payment reminder services and automatic
payment scheduling options.

5. Tailor E-Banking Strategies for Different Customer Segments

Design simplified interfaces with larger text and enhanced
visibility features for older customers.

Create educational programs for less technically proficient
customers to increase their comfort with e-banking.

Develop premium e-banking features for high-income
customers with enhanced transaction limits and priority
support.

Implement targeted marketing campaigns to increase
awareness of e-banking benefits among less frequent users.

Create loyalty rewards programs for frequent e-banking users
to reinforce positive usage patterns.

6. Implement Continuous Service Quality Monitoring

Establish key performance indicators (KPIs) for each
dimension of the e-banking service standard.

Conduct regular customer fulfillment surveys focused
specifically on e-banking support.

Implement a structured approach to collecting and analyzing
customer feedback.
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Use data analytics to identify patterns in customer usage and
satisfaction levels.

Create a dedicated team responsible for the continuous
development of e-banking services.

7. Enhance Mobile Banking Application

Redesign the mobile banking interface to improve the user
experience based on customer feedback

Increase the range of services available through the mobile app
to reduce branch visits

Optimize the application performance to ensure faster loading
and processing times

Implement offline functionality for basic account information
viewing

Ensure suitability with a wider range of devices and operating
systems

8. Develop Strategic Partnerships

Collaborate with telecommunications companies to improve
access to mobile banking in areas with limited internet
coverage

Partner with retailers to expand POS services and offer
integrated loyalty programs

Establish partnerships with educational institutions to provide
financial literacy programs with a focus on e-banking

Cooperate with other financial institutions to create
interoperable e-payment systems
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Work with government agencies to facilitate e-payment of
public services and utilities

Implementation Strategy

To ensure effective implementation of these recommendations,
Jamhouria Bank should:

1.

Prioritize initiatives built on their consequence on customer
fulfillment and implementation feasibility

Develop a phased execution plan with clear timelines and
responsible departments

Allocate adequate resources for technology upgrades,
training, and marketing

Establish a cross-functional teamto oversee the
implementation process

Monitor progress regularly through predefined metrics and
key performance indicators

Adjust strategies as needed based on customer response and
changing market conditions
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The role of digital transformation in improving human resource
efficiency in Libyan institutions

Dr. Khalifa Abdalla Kashtial
Abstract

With the rapidly evolving global landscape, digital
transformation has emerged as a key driver of organizational
effectiveness, particularly in human resource (HR) management.
Libyan institutions continue to rely on conventional and age-old HR
practices, thereby introducing inefficiencies into the recruitment,
performance appraisal, training, and management of information.
Existing systems are disconnected, lacking access to real-time
information and being vulnerable to human errors, which significantly
hinders productivity and transparency in general. This study
recommends a comprehensive investigation of the contribution of
digital transformation towards enhancing HR efficiency in Libyan
institutions. The novelty of this study lies in its contextual framework
of Libya's post-conflict institutional rebuilding, where digital
integration is not merely a technical shift but a strategic necessity for
sustainable governance and workforce change. The study adopts a
mixed-methods approach that weaves together quantitative HR
professional and employee surveys and qualitative high-level HR
manager interviews. Descriptive statistical analysis of survey findings
is presented along with thematic analysis of interview data in an effort
to determine how digital technology impacts main-stream HR
procedures. Findings indicate that there is a positive correlation
between the use of digital and efficiency in HR across functions such
as saving time, right decision making, and boosting morale. However,
there are quite substantial barriers of poor infrastructure, low digital
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literacy, and resistance to change still present. Based on the above
analysis, some recommendations are proposed by the study for
capacity development, strategic application of policy, and investment
in digital infrastructure that will lead to successful digital
transformation in HR for Libyan institutions.

Keywords: Digital Transformation, Human Resource Efficiency,
Libyan Institutions, HR Information Systems (HRIS), Organizational
Development

1. Introduction

In the age of technology, organizations across the globe are
increasingly adopting technological innovations to realize improved
operational effectiveness, productivity, and competitiveness [1].
Among the key fields affected by this technological revolution is
Human Resource Management (HRM) [2]. Digital HR transformation
means the deployment of digital technologies like cloud computing,
data analytics, Al, and HRIS for automating and streamlining multiple
HR functions such as recruitment, performance management,
employee engagement, and learning and development [3]. In spite of
global advancements, numerous developing and post-conflict
countries like Libya still struggle with developing their human
resource practices [4]. Libyan institutions, particularly within the
public sector, tend to be based on conventional, paper-based, and
manual systems that are time-consuming, prone to errors, and
inefficient [5]. These antiquated processes impede timely decision-
making, decrease employee productivity, and constrain the strategic
contribution that HR can make to organizational development [6].

In addition, Libya's continuous socio-political instability, along
with the absence of digital infrastructure and insufficient investment
in capacity development, has further held up the embrace of digital
technologies within institutions [7]. Consequently, HR functions in
most Libyan organizations are challenged by disintegrated data,
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inadequate communication channels, and failure to keep up with the
expectations of modern workforce [8]. This research seeks to examine
how digital transformation can serve as a driver of enhancing human
resource effectiveness in Libyan institutions [9]. Through the
identification of gaps that exist and an analysis of the influence of
digital tools on HR performance, this study aims to contribute
practical implications and policy suggestions [10]. In a mixed-
methods study, the research weighs the state of current digital HR
implementation, investigates the influence of digital HR on major HR
functions, and identifies challenges and prospects brought by the
digital transition in Libya's institutional sector. Finally, the results will
be used to inform strategic frameworks and implementation roadmaps
that can lead Libyan institutions to successfully adopt digital
transformation to improve HR efficiency and organizational
performance.

1.1 Research Objectives

1. To evaluate the current level of digital transformation
adoption among HR departments of Libyan institutions,

2. To assess the influence of digital tools on enhancing certain
HR functions like recruitment, performance appraisal, and employee
engagement

3. To determine the most significant challenges and drivers
affecting the effective execution of digital transformation in HR.

1.2 Research Motivation

This study is motivated by the compelling need to update HR
practice in Libya's post-conflict environment, where institutional
effectiveness reconstruction extends further than the administrative
[11]. It demands the strategic adoption of digital technology for
improving efficiency, precision, and transparency in human resource
administration [12]. While old-fashioned manual systems still inhibit
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performance and accountability, digital transformation comes in as a
key tool for institutional change with a purpose to streamline HR
activities and conform them to international standards for sustainable
organizational development in Libya.

1.3 Problem Statement

The central challenge examined in this paper is the persistent
reliance of Libyan institutions on obsolete, manual HR systems that
greatly hinder efficiency, precision, and strategic choice-making [13].
Such legacy systems not only take up a lot of time and are subject to
human errors but also limit the capacity of HR departments to be
proactive in organizational development [14]. Although most
countries are using digital tools to improve HR functions, Libyan
institutions fall behind because of infrastructural constraints, change
resistance, low digital literacy, and a lack of harmonized digital
policies, ultimately impairing their competitiveness and long-term
institutional development.

1.4 Structure of the Paper

The paper's structure is organized as follows: Section 1
(Introduction) gives the rationale and background to the study; Section
2 (Literature Review) critically discusses previous work on digital
transformation and HR effectiveness; Section 3 (Methodology)
provides a description of the mixed-methods design entailing
quantitative questionnaires and qualitative interviews; Section 4 (Data
Analysis) describes statistical and thematic results; Section 5
(Findings and Discussion) explains the outcomes and relates them to
wider theoretical and practical insights; and Section 6 (Conclusion and
Recommendations) summarizes critical insights and advocates for
strategies for enhancing digital HR transformation in Libyan
institutions.

2. Literature Review
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Bribesh et al.[15] examines into the complex factors that
influence the performance of Libyan public higher education
institution employees. Using empirical findings as well as theoretical
frameworks, it identifies determinants such as leadership style,
organizational culture, and welfare of employees, training programs,
job design, compensation strategies, and integration of technology.
Findings highlight the significant role of supportive leadership,
organizational climate, and staff well-being in creating a good
performance-environment. Further, strategic job design, equitable pay,
and practices of recognition are identified to be the most significant
drivers of employee commitment and motivation. The research
highlights the need for investment in the development of employees in
order to develop skill acquisition and career advancement
opportunities. Further, implementation of latest technological
advancements is seen necessary in order to generate greater
operational effectiveness and to establish cooperative practices among
employees. Generalizability of these findings can spur the creation of
an excellence-focused, employee-driven, and good-welfare culture
that produces long-term performance outcomes. This study contributes
to existing literature in a significant manner by shedding light on the
internal processes of employee performance within Libyan
universities and offering organizational managers and policymakers
with practical knowledge.

The use of Internet of Things (loT) technology in Libyan
higher institutions has the possibility of making epochal
breakthroughs in teaching, learning, research, and management
spheres. Idris et al.[16] explores the multifaceted implications of 10T
adoption in the Libyan higher education sector, analyzing the ensuing
opportunities, challenges, and strategic implications required for its
effective deployment. Through the detailed analysis of extant
literature, theoretical frameworks, and scholarly research, the research
focuses on unbridled benefits envisaged from the deployment of 1oT.
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These encompass enrichment of the learning process, empowering of
staff and students, facilitation of administrative work, stimulation of
innovation and research, and alignment with national development
objectives. At the same time, the research explains key challenges
related to data privacy, cybersecurity, infrastructure constraints,
budget limitations, and capacity building programs that need to be
addressed to ensure long-term loT implementation success. In
addition, focus is given to the significant role of stakeholder
participation, policy development, and strategic planning in
overcoming adoption barriers and optimizing the socio-economic
benefits of 10T technology in Libyan academia. In conclusion, the
research emphasizes the revolutionary capability of loT integration,
seeing it as an engine of innovation, digital advancement, and the
achievement of knowledge-driven economy in Libya.

Bakeer [17] describes in recent years, Libyan business
community begin implementing technology and its business
processes, and through constant digital transformation activities,
various sectors in Libya continue to grapple with the initial phases of
top-class technology deployments like Al deployments. There are
several challenges that are linked to organizing Libyan organizations
to attain the level of implementing and utilizing Al tools and
applications within routine activities and operations. This research
concludes to deal with the problem of Al Readiness for such Libyan
firms. The research in the context of critical success factors that are
serving as an enabler and constraints to facilitate or cripple the
implementation and integration of Al technology and business firms.
The research has used case study approach for qualitative data
collection and designing structured questionnaire which has been
carried out for 18 subjects from various industries, e.g., Healthcare
industry, education and finance. The results identify clusters of key
barriers that influence impacts of Al deployments, including absence
of digital infrastructure, limited Internet access and dependency,
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absence of government support, and absence of experts' capabilities.
For the management of these issues, the study created a systemic
model that outlined decisions and proposals for organizations that are
ready to adopt and implement Al use effectively. This model explains
the requirements for supporting organizational readiness, help in
formulating a strategic goal, and choosing the right Al Solutions. The
execution of this model must be validated by conducting a trial
process, placing training programs and ongoing improvement process.
The research framework serves to fill the gap between theoretical
advantages of Al application usage and their real-world
implementations, which provides a path to future implementations of
Al applications to enhance productivity, innovation, and decision-
making. The business organization needs to be aware of the need for
coordination among the public and private sector for the execution of
effective and effective implementations of Ai applications and
integration into the Libyan business organization.

Mahmoud M et al.[18] provide an overview of the state of the
art for innovative and new education and training methods and
strategies to address the sustainable development needs at global,
regional, national, and local levels. It speaks to the degree to which
crisis-burdened Libya is mapping the transformative role of good
education and training in chemical, biological, environmental science
and engineering education through best practice blended learning
approaches that assist in playing a contribution towards levelling the
diverse content knowledge, skill and experience of professionals. It
emphasizes a response plan and strategy to address matters of
development and change in training and education necessary to build
the essential abilities and experience of sustainable development
practitioners capable of assuming their more complex work with
greater responsibility and accountability. Finally, it offers a
framework for organizing a large range of formal training and
education in chemical, biological, environmental protection science,
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and engineering using innovative and new technologies through the
use of outcomes, output, baseline, targets, performance indicators, and
activities. This will help improve sustainable livelihood in Libya.

Elkhouly et al.[19] Since the last century, Higher Education in
the world has experienced a profound transformation, in how it
operates and with respect to its governance, as regards decisions and
strategic directions in providing training, in seeking a closer fit with
the requirements of the labour market and with the advent of new
profiles brought about by the digital revolution. Solutions must be
collective in order to respond to these challenges. The Libyan
Universities can't be kept on the fringes of this revolution Libyan
Higher education can be a powerful weapon in the drive and agent for
change into the education system. As above mentioned, the alteration
in the curriculum will increase the capabilities of the graduates.
Competency should be given importance in the curriculum. In
addition, the world is heading towards global rivalry for advancement
in every country. The goal of the current study was to shed light on
the difficulties Libyan universities have in developing a widely
recognised solution to raise the standard of services provided by
higher education. Based on the information gathered, there were 160
faculties throughout all Libyan universities in 2016. These days, there
are eight approved private institutions, 114 Higher Technical and
Vocational Centres, and 24 contributing universities. In contrast,
Libyan universities have launched 493 postgraduate programs (12
universities, 71 faculties, and 367 departments for master's and
doctoral degrees). Additionally, the postgraduate academic programs
are separated into the following categories: Medical sciences (46),
applied sciences (158), and humanities (206). The contributing
universities' numbers range from a minimum of 6 to a maximum of 26
faculty members; from 80 to a maximum of 3804 academic staff; from
200 to a maximum of 8540 administrative staff; and from a minimum
of 2545 to about 75,000 students. The number of foreign students
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enrolled in Libyan universities is 6204. For 2014, 2015, 2016, and
2017, the overall number of EMJMDs chosen and bids received was
92, and for the three years, the total number of proposals involving
Libya was 361. Academic staff members working in public
institutions that have graduated as full professors account for 4%, as
associate professors 5%, assistant professors 11%, lecturers 29%, and
assistant lecturers 51%. The two top universities included the
University of Benghazi and the University of Tripoli. But with the
lowest ranks, Higher Institute of Marine Science Technologies
Sabratha had the lowest rank. The most important sector is higher
education. The use of innovative solutions, such as new technology,
updated curricula, and quality assurance in education, is necessary to
address obstacles and problems to attain a high standard of education
in Libya. However, it is necessary to implement sophisticated
legislation and financial techniques, create a post-graduation structure,
and conduct genuine programs with specific goals. It is imperative to
halt the haphazard growth of private colleges without well-defined
goals and plans.

Current research emphasizes the comprehensive efforts and
challenges of Libyan business and higher education sectors in the face
of digital and organizational change. Among the most critical drivers
of worker performance in public organizations are good leadership,
organizational culture, well-being of workers, equitable remuneration,
strategic job design, and incorporation of technology. The integration
of 10T in higher education has immense potential to improve learning,
research, and administration, albeit with challenges in infrastructure,
privacy, and policy constraints. At the same time, Libyan
organizations' readiness for Al is challenged by limited digital
infrastructure, the absence of expertise, and government support
shortcomings, necessitating the development of strategic frameworks
to direct implementation. Education and training for sustainable
development initiatives are in line with international priorities,
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focusing on blended learning and new technologies to enable
professionals with required expertise. In addition, with considerable
expansion in postgraduate programs and institutions, governance and
curriculum issues remain challenges for Libyan universities.
Comprehensive reforms involving revised curricula, the adoption of
technology, quality assurance, and effective regulation of private
institutions are needed to enhance the quality of education.

3. Mixed-Methods Descriptive and Exploratory Research
Methodology

This study applies a Mixed-Methods Descriptive and
Exploratory Research Methodology to examine the effect of
digitalization on HR effectiveness in Libyan organizations. Integrating
both qualitative and quantitative methods, the study makes use of
structured questionnaires to collect quantitative data from 200 HR
practitioners, managers, and employees working in both public and
private sectors through stratified random sampling, while semi-
structured interviews from 10-15 purposively chosen IT and HR
experts offer vivid, experiential information. The quantitative data is
processed through descriptive statistics, correlation, and regression
analysis through SPSS/R to quantify digital adoption and HR
performance. The qualitative data is subjected to thematic analysis to
reveal patterns, challenges, and strategic practices. The combination
of these two approaches through triangulation provides a balanced,
comprehensive, and context-specific insight into the impact of digital
tools on HR practices to allow comprehensive conclusions within
Libya's distinctive institutional and socio-political context. The
Overall Methodology is presented in Fig. 1.
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Fig. 1. Overall Methodology
3.1 Research Approach

For this research, a Mixed-Methods Approach is used to
acquire an overall insight into how digital transformation affects HR
efficiency in Libyan organizations. This approach synthesizes both
quantitative and qualitative research methods, enabling a more
complete and balanced inquiry into the topic.

3.1.1 Quantitative Approach

The quantitative element aims at gathering numerical
information with the help of a structured questionnaire to be
administered to HR practitioners, managers, and employees in the
chosen public and private organizations in Libya. This assists in:

e Measuring the degree to which digital technologies are being
applied to HR activities (e.g., recruitment, training,
performance management).

e Measuring perceived gains in HR effectiveness like quicker
processing times, less paperwork, greater accuracy, and better
decision-making.

e Statistically examining correlations between the variables such
as degree of digital adoption and the HR performance
measures.

280 22025 G sbe s pall s a5l aaall & el dlse



The role of digital transformation in improving human resource.(270-294)

This technique guarantees the objectivity and facilitates the
statistical generalization to a wider population.

3.1.2 Qualitative Approach

The qualitative aspect entails semi-structured interviews with
the chosen HR managers and IT professionals. The interviews seek to:

e Uncover personal experiences and insights into the adoption of
digital HR systems.
e ldentify pragmatic challenges (e.g., resistance to change,
digital skills deficit, infrastructure deficits).
e Find success stories, best practice, and context-dependent
learning that cannot be elicited from raw numbers only.
This section provides richness and background, serving to
explain the "why" and "how" behind the patterns that appear in the
quantitative data.

This strategy is appropriate in exploring the impact of digital
transformation on enhancing the efficiency of Libyan institutions'
human resources. The mixed-methods approach combines quantitative
and qualitative data collection methods to yield a balanced analysis of
the research issue. The descriptive part targets describing the present
state of digital transformation in HR departments by gathering
quantifiable data on the use of digital tools and HR performance
indicators through structured questionnaires. Concurrently, the
exploratory component aims to discover deeper understanding of the
problems, attitudes, and actual experience of HR managers and
professionals through semi-structured interviews. This two-pronged
analysis approach allows for stringent analysis of both statistical
trends and situational determinants of the effectiveness of digital HR
practices. Through the integration of narrative understanding and
empirical evidence, the methodology supports an integrated and
balanced evaluation of the way digital transformation can increase the
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efficiency of HR in the distinct socio-political and institutional
environment of Libya.

3.2 Data Collection Methods

To ensure total knowledge about the effect of digital
transformation on HR effectiveness within Libyan organizations, this
research applied primary data collection through two powerful tools:
structured questionnaire surveys and semi-structured interviews. The
choice was purposeful to achieve both measurable information and
qualitative truths, reflecting the mixed-methods approach.

The data collection for this research applied a mixed-methods
approach, whereby structured questionnaire surveys and semi-
structured interviews were employed to explore the impact of digital
transformation on improving the efficiency of human resources in
Libyan organizations. Standardized questionnaires were administered
to sample populations of HR professionals, workers, and
administrative employees representing both government and private
sector settings on implementing multiple digital solutions such as
hiring applications, performance apps, online training modules,
automation of payrolls, and self-service platforms. Using a Likert-
scale question approach, the survey drew out attitudes, satisfaction,
and perceived advantages of the respondents, together with
demographic data for comparison purposes. Semi-structured
interviews were also conducted with purposively sampled HR
managers, IT personnel, and department heads to draw out in-depth
information regarding digital transformation practices, including
implementation challenges, planning for resources, staff training, and
cultural readiness. These open-ended interviews provided rich first-
hand experience and strategic insights to the research. The qualitative
data were transcribed and analysed thematically to identify dominant
patterns and emerging themes. By the use of qualitative breadth
through semi-structured interviews and quantitative depth through
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structured questionnaires, the study ensured a comprehensive and
reliable understanding of the effects of digital transformation on HR
effectiveness, with triangulation complementing the validity and
relevance of the findings.

3.3 Sampling Technique and Sample Size

A well-planned sampling strategy was used in the current
study to ensure that data gathered was both representative and
applicable to the goals of the study. Due to the use of a mixed-
methods approach, distinct techniques were used for the quantitative
and qualitative aspects to cater to the specific needs of each method.

3.3.1 Quantitative Sampling: Stratified Random Sampling

For the quantitative stage of research, a stratified random
sampling method was employed in order to increase the
representativeness of data and minimize sampling error. The
population being targeted comprised HR professionals, administrative
employees, and employees from diverse public and private
organizations in Libya. In order to represent organizational diversity
and geographical representation, the sample was stratified on
important criteria including institution type (public/private), sector
(education, healthcare, finance, government, etc.), and geographic
location. From within each stratum, the respondents were randomly
sampled to ensure that every segment of the population had an equal
probability of being included in the study. 200 respondents were
surveyed, which is a large enough sample to allow for statistically
sound analysis and the determination of trends and correlations
between digital transformation activities and HR efficiency
measurements.

3.3.2 Qualitative Sampling: Purposive Sampling

For the qualitative part, purposive sampling was applied in
order to select individuals who possessed particular knowledge or
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first-hand experience pertaining to digital transformation within HR
settings. Such individuals comprised senior decision-makers within
institutions that had embarked upon or possessed existing digital HR
systems, digital transformation officers, IT staff, and HR managers. 10
to 15 individuals were interviewed and took care to make the
qualitative data rich and diverse and representing a wide diversity of
points of view. The inclusion criteria were biased in favour of
expertise, involvement in digital ventures, and the willingness to talk
at length. This sampling approach was crucial in bringing out subtle
conclusions, exposing institutional challenges, and understanding
digital transformation strategic strategies.

Through the utilization of stratified random sampling to
provide quantitative depth and purposive sampling to introduce
qualitative breadth, the research managed to maintain even and
trustworthy sampling structure. By doing this, the process validated
the results to a higher extent, supported triangulation of the data, as
well as contributed to better interpretation of the digital transformation
influence upon HR efficiency among Libyan institutions.

3.4 Data Analysis

To critically analyse the impact of digital transformation on
the effectiveness of human resources within Libyan institutions,
qualitative and quantitative data were processed using appropriate
procedures in accordance with the mixed-methods research approach.

3.4.1 Quantitative Data Analysis

The quantitative data gathered from the organized
questionnaires were analysed using descriptive and inferential
statistical techniques. The primary tools used were mean, standard
deviation (SD), correlation analysis, and regression analysis, which
were carried out using statistical packages such as SPSS or R.
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Descriptive Statistics: They utilized these to measure the
middle inclinations and diffusion of responses when it comes to the
acceptance and usability of HR online tools.

The mean () was calculated as eqn. (1):

po=mt )

Where the individual scores was represented as x.and the number of
responses is given as n.

Standard deviation (o) was employed to estimate variability in

eqn. (2):

=n . .=

— |EEL:'_':‘YL_"'*:"
= ‘\II n—1 (2)
Correlation Analysis: In order to analyse correlations between
variables like the use of digital tools and HR effectiveness, Pearson's

correlation coefficient (r) was calculated in egn. (3):
— :-zuE'x:.-}—':Ex}':E":-}f _ 3)
JInEx"—(Ex) [nExy —(Ex)7]

A positive r value signifies a positive relationship between HR
performance outcomes and digital adoption.

Regression Analysis: To evaluate the predictive capability of
digitalization on HR efficiency results, linear regression was used in

eqn. (4):
Y=ﬁ|}+ﬁlx+"—: (4)

Where the dependent variable (e.g., HR efficiency) is Y, X is the
independent variable (e.g., digital tool adoption), f,represents

intercept, regression coefficient is given as #,,and error term was
represented as e.
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Statistical significance (p-value < 0.05) and R2 values were
applied to explain the strength and utility of the predictive
relationship.

3.4.2 Qualitative Data Analysis

The information gathered from the semi-structured interviews
were analysed through thematic analysis to identify patterns and
themes in the implementation of digital transformation, organizational
culture, challenges, and apparent improvements in HR efficiency.

The procedure consisted of the following main steps:

e Audio recording transcription for every interview.
e First coding of data to mark substantial statements or phrases.
e Creating themes by clustering similar codes (e.g., "automation
benefits,” "training gaps," "resistance to change").
e Testing and perfecting themes to assure coherence and
uniqueness.
e Theme interpretation in relation to the research questions and
quantitative results.
This thematic analysis was conducted manually or with the
assistance of qualitative software like NVivo, increasing reliability
through coding of repeated language, tone, and expressions.

Triangulation: For purposes of validity and reliability, the
guantitative and qualitative findings were triangulated in order to
facilitate cross-verification and depth of interpretation. Quantitative
trends were described and contextualized through qualitative insights
in a bid to provide a comprehensive understanding of how digital
transformation influences HR efficiency across Libyan institutions.

4. Findings and Discussion

The study's overall findings reveal a high positive correlation
between digital transformation and Libyan institution HR efficiency,
as shown by the distinct upward trend of adoption scores over the

286 22025 G sbe s pall s a5l aaall & el dlse




The role of digital transformation in improving human resource.(270-294)

years and the statistically significant regression between scores of
digital transformation and HR efficiency. Out of the different digital
HR tools, E-Learning, Payroll, and Recruitment were the most
significant in supporting the improvement of HR functions based on
both their highest mean Likert scores and highest correlation
coefficients with HR efficiency. Sector-wise distribution indicates
greater participation by the public sector, indicating increased interest
or participation in digital HR transformation in public institutions. The
steady increase in digital adoption from 2019 to 2023 indicates
increased commitment to digital integration. In general, the results
prove that embracing and effectively leveraging digital tools—
especially E-Learning—can greatly improve HR performance,
highlighting the necessity for sustained investment and capacity
development in digital HR solutions across sectors.

5 Average Likert Scores for Digital HR Tools

4.2

4.0 39

3.7

Mean Score {1-5)
w

[

Recruitment E-Learning Payroll Performance Mgmt Self-Service

Fig. 2. Digital HR Tools Likert Scores

Fig. 2 depicts the mean Likert scores of different digital HR
tools and how employees perceive them as effective. Out of the tools
measured, Recruitment had the topmost mean score of 4.2, which
indicates high satisfaction and ease of use. This was followed by
Payroll (4.0), Performance Management (3.9), E-Learning (3.8), and
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Self-Service (3.7). The comparatively good scores on all the tools
reflect an overall good attitude towards digital HR tools in the
organization, with recruitment and payroll modules being perceived
most positively. These provide insights to recognize areas of strength
and improvement opportunities in digital HR implementations.

Respondent Distribution by Sector

Private
40.0%

60.0%
Public

Fig. 3. Sector Distribution

Fig. 3 illustrates the employment sector breakdown of survey
participants. It indicates that 60% of participants work in the public
sector and 40% work in the private sector. This means greater
representation of public sector workers in the research, which might
skew findings pertaining to digital tool take-up since public and
private sector organizations may have varying levels of digital
infrastructure, resource investment, and implementation policy.
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Trend in Digital Adoption Over Years
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Fig. 4. Trend in Digital Adoption

Fig. 4 demonstrates the trend in the adoption of digital from
the year 2019 to 2023 with an increasing trend in adoption scores from
the year 2019 to 2023. Beginning with a rate of around 2.1 in 2019,
the rate of adoption increased steadily year over year—up to 2.9 in
2020, 3.6 in 2021, and 4.0 in 2022, and reaching an all-time high of
4.4 in 2023. This growth shows a high and sustained increase in
digital tool adoption by organizations, indicating increased
commitment towards digital transformation efforts.

Correlation Matrix: Digital Tools vs HR Efficiency
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Fig. 5. Correlation Matrix: Digital Tools vs HR Efficiency
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The Fig. 5 presents the correlation between different digital
tools and their effect on the efficiency of HR in Libyan institutions.
The tools under study are Recruitment, E-Learning, Payroll,
Performance, and Self-Service, for which the correlation coefficients
are between 0.45 and 1.00. The colour gradient from blue (low
correlation) to red (high correlation) increases interpretability.
Interestingly, E-Learning registers the highest degree of correlation
with HR efficiency (0.75), followed closely by Payroll (0.72),
Recruitment (0.70), and Performance (0.68), while Self-Service has
the lowest positive degree of correlation at 0.60. It also identifies
cross-tool relationships between tools, where Recruitment and E-
Learning record a 0.60 level of correlation and Payroll and E-Learning
record a correlation of 0.65, reflecting complementary utilization.
These correlations highlight the advantages of electronic integration in
HR activity, where E-Learning turns out to be a primary facilitator of
greater efficiency.

Scatter Plot with Regression Line

Data Points
—— Regression Line
95% Confidence Interval

HR Efficiency Score

T T T T T T T r -
1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0
Digital Transformation Score

Fig. 6. Regression Line Digital Transformation Vs HR Efficiency

The Fig. 6 shows the positive correlation between HR
Efficiency Score and Digital Transformation Score in Libyan
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institutions, with every orange dot corresponding to an individual
institution's performance on these two variables. The x-axis goes from
1.0 to 5.0 (Digital Transformation), while the y-axis goes from 1 to 5
(HR Efficiency). A red regression line slopes upwards, obviously
showing that as digital transformation rises, and so does HR
efficiency. Around this line, the red shaded 95% confidence interval
emphasizes the strength of this correlation. This visual proof strongly
indicates that adopting digital tools leads to improved HR processes,
reinforcing the general argument for technology adoption in Libya's
organizational settings.

5. Discussion

The findings of this study highlight the critical role that digital
transformation plays in improving the efficiency of human resources
in Libyan institutions. The positive association found between digital
transformation scores and HR efficiency indicators echoes the
capacity for technology to automate HR procedures, reduce human
error, and enhance general organizational performance. Respondents
in both survey and interview stages invariably reported increased task
automation, precision in data, quickening of decision-making, and
worker satisfaction in institutions that had implemented digital HR
technologies like HRIS, performance management software, and e-
recruitment software. Nevertheless, amidst these positive effects, the
study also highlights certain critical challenges impeding mass digital
adoption in Libya. Infrastructure gaps—more specifically, non-
reliable internet connectivity and missing system integration—are root
causes of barriers.

Further, a notable percentage of the HR workforce within the
public sector are not digital literate and therefore are resistant to
change, as well as underuse present technologies. Policy weaknesses
and cultural issues add extra complexity to realizing full digital
strategy implementation. These issues underscore the necessity for not
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only technological enhancements, but a comprehensive institutional
change involving training, leadership support, and well-defined digital
policies. In addition, the research indicates that digital transformation
is not merely a technical solution but a strategic tool for institutional
rebirth in Libya's post-war reconstruction. Digital HR applications,
when properly utilized, can increase transparency, accountability, and
service delivery—supporting wider governance changes. This makes
HR digitalization an operational imperative as well as a nation-
building chance.

6. Conclusion

This research finds that digital transformation is full of
promise to enhance the efficiency of human resources in Libyan
institutions, especially in aspects such as recruitment, performance
management, handling data, and staff engagement. The use of digital
tools plays an important role in ensuring time efficiency, accurate
decisions, and transparency in HR functions. Nonetheless, actualizing
these advantages on the national level depends on eliminating
systemic obstacles such as infrastructural lack, scarce digital literacy,
and institutional aversion to change. In filling the gaps, the study
advises a multi-pronged response: digital infrastructure investment,
introduction of national-level HR digitalization policy, and
undertaking targeted capacity-building programs aimed at up-skilling
HR professionals. In addition, digital culture through leadership action
and cross-sectoral cooperation is required to maintain digital
transformation activities. As Libya rebuilds institutions, adopting
digital HR initiatives will be critical in driving efficiency, resilience,
and long-term institutional growth.
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