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piedly Jadl cildee (rusmiy dudidy adasd Lozl (TMS) Jaudl 5,l5) Lolasl Layl, @

(2019 (sLis)

Slelaral) s oo «Apotsd! 2uad Al 2l aligSe mal o Asloead ! Zogaell aady

Sble 381e Lluoy MY A Ll 093 oY e puestll Asldg Ly Apgul> 3150 ) Jgsms]!
o0 ¢ 13¥1 818 3500 Alead) gl (5 O ) (2022) yedly Lol gl Aaaly Ll By Ao s
el & o) g el ol LeS 8l Sl illlato ma iS55 &0 Auioms Ay pd95 OIS
ey sl 39 0 6l oo bl 659l Jguo sl 201 3559 ol Aludas (3 16,400 cy JolSL)

(2021 ol L9 sazee)

IS Lyl e e ) dandl A okaiy el § Bouaie Bliuss iledaidl dag39

32

——
| —



Alsharidah and dulys ©uST U8y (Aiyuxlly dagadll Lalas¥l cny LK cliass e Sasd
e Gy oLyl Loy Lpsgaadl w4l & (08,01 Jgmtll cilyslus 7 Ls oiAlazzawi (2020)

Ayl claanll bl e Lgady sl gl 40 Lsals
Lodeall Slledl eMd=s 2

Jedls § 08,01 Jsetll slasl al s (Big Data Analytics) deseadl Sbilud) Mg Jiad

il e 8udgrll SbLad) oo alila ciliaS 0 daud (55 poMirinl oo lalailll (a3t sl aey!
§93lls (Volume) SOl ey 1035 ) biledd) colegazms Lel 2l cabiledl C5aly ol syl
ooiiwly Loty Lpsllal daimiie Slgaly ciluds cdlany Les « (Velocity)ade yudlg(Variety)

(Wangetal., 2016).Lze dogall

Ty Aalash o clolalll bl Jadld olsy! Judls 3 Aaseall Slildl jolas gl

Aalasl (e adidl Sbilpy colt¥ i) Byt oo hadiall Slilos colesgialdl 5lsls 3lsll
Lyl obldl e Slas alisll Juolsdlly audl Slgid (e edlaadl Slilg cadlsll dyuzs
Lo clelarall cabiledl sin Juloes iy e laan¥ly Lolazd¥l dilusHly 5o,y (wdalally dalazl
JMa) 2dlads 8,lilul AST Sll3 3Ll oo LeSed Lo ctadliadl] Laig Ledhess Lpliloal (3ol

(2023 9,515

o]l cMd=ll Joddd sl Judla § desuall Slled) el wlagdas soaiy

slaaelg By lall bledl Jelns M5 (g0 S 130" 13 (e el (@I (Descriptive Analytics)
13" Il e ez &I (Diagnostic Analytics) dase sdll e dedlly Amylill cil>gly o5la21)
(Predictive Analytics) &g.dall cMl=ally. ISl yalshall Colawl § cxdl I (o "S>
3l JY1 @lally aslas¥l zaledl alageiwl M5 (o "TEazmi 13" Jliae (e oz &I
" Jads (3 e 130" Jlgs e s &I (Prescriptive Analytics) 2u0La ¥ cMd=tlg « Jrazudly

(Tavanaetal., 2022). iyl ,all 3Las¥ Boazxe Sluo s maads SN (e
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i olaed) el elol (s (3 dedeiadl @bl eMles 3dlad clulyudl cdidl gy

Aluzrslll cloasedl § dasesal) Sbld! cdlbxs alasiwl of 1) Wang et al. (2016) dulys oyLal
Bla) ey o 935ell Byl 3u3aTy cnlludl dagdases iy ccallally 3l 485 (s (3 o
bled) ety pgeull (08,01 Joll T Ningand Yao (2023) dlys cuSTLS ¢ (aysll cilddle

sy 3ty dglmiad | e i Cpaases SIS (o o] Jeodlaad Aadliall el yuall 3509
(loT)eLei¥ e s) .3

et (8,0 Jgmtll (3 Ayl ilzan)l pe (Internet of Things - 10T) ¢ Ll s 5] s

ULl g (oo LauSasy il 3y wlanilly Slally Ll Jyucdl Ly 2ald g cslaa
Bagsll olll Lty Bya¥l o ASid il cLd¥ coj) Hhady aall gl @ Lol
Sy 505 090 <Y e Lol bl pam oy LiSad Jlas! ity clima g ol yadidiunes

(Hofmann & Rusch, 2017). yélwe

clre Jodidd dluzslll Sloasedly slasy! Judle § oLt i) wlagdas suamg
(GPS) al5bl cpms allaty 39301 il B3l suieiad s «Jouadlly climead] auds Lol Aegita

gl My )yl Jaill a9l 2l a9 aall gl § il dd] 38, daylil ol ddadly
Sliles 2a3Y ol adadly RFID Jio coliids piieiad o> 2SI cilesgiud ! 510 Lels

gagiud! U1y Slaeud| A8 > 2y 5,22l

Slaall Ul bl oo ol paddadl (S cus calS Ly aluaad) Lgdall Bluall LG

(2025 (gsldl) Lggus Jud JUaeHL 5illy

Clile 893 ISy 3lke) A 2loLidl 2501 Gaioes 9 oLl il LS sy
Js=ill ¢, J Mahmoud et al. (2024) dlys )Ll adg ccsllaally A 2i¥) araz (e 2aidag Al

5,00 su3ad I e Al sl Sleasdl Bls) crwxs @ ogend sLed¥l Bl ageall (03,11
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JolSl L gl youldl (3 Al ydl 0uST LS conlued) Al ilals Calises o L8y 2udla 41y

ATz glUl Slonsdl eloly (08,0 ol cry A8Mal 3]

Lolai¥ll 381539 ¢ AyLatiad] oIS 3lass oLt C ) Bkl § lus lalaill 41559
Bdarll SbLd! e AL leaSIl dsetlas Sl e ad Lpamginsg Ll iy« ulalls
Cifily (£ldaal (S wlaas sudas Slhass o o o JI Al-Subaie (2025) 2l ys cyLal 19

Aage &ydn 50158y Byshate duas 34y ) Al Gogasdl SIS, A1 G L)
LS slbigagyly La¥l 4

Sleasetly slae¥l Jedleo § (8,01 ozl slayl 5,0 asl 481 Sligg g aas¥l Jied

(59l Jaally i lae J3T 2y el A8y e yeuy 8LatNg 8y, Sl LA 61T 7l g ATaacmn o]
J3L aldly culilaadl ¢1s¥ 2alai¥ily culpanll olasial Lol sluedl Judlee Blew § Anas¥l 55l
ALalSELl lelaald 2loliadl 2aas¥l 1) 2ua,al) o leall Aa gl 2aas¥l (o ol siss < San Sy 513

(2025 (3,3939 =)

aasl Lol . ausy ¥ lee Bue i) oloe¥! Jeedlae G oligagylly LYl olagdas aR)

Aes¥ ABL peadly JY1 28,01 Aalasly (AMRS) Ll aaial) lign, )l sasiad dus lessidl
arezilly puiiatll e anasl Lliy . olesgiad) dsls Jadly 5yally nadlly blaa¥l clilec
Leaalys £loklg asonll 58150 (3 apanlly Jeometll liloc dnasl LUy Asebiall ciligsg l aluszuly
5y,Sall 2SI AL L) A3 (RPA) A5gs9, )l colibaadl dnasl ey alusily ylo¥) lilant) sl

(Gongalves & Domingues, 2025). xlsall dxllasy ULl JsoK

bl 8ol Jedd slaeyl Judlad Boaaie wilgd 4SSN Sligsgylly dasyl &E_'z%j

a8y .abei (90 Aol e e Jaadl (e 85ual e Sias (25Ladly 5, lasdl al Ll Sligag Il Jos
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Sbllaal e cagasall @ Uygmma so caals 4801 2nas¥l o ) (2025) Jlisly aslga dulys coylal

ldeall 5950 juiaiy dydll Aleatl e sleze¥| Jdas WS (e dyeall Judlas

S plasly Glan Sliggylly wes¥l o @ obuxs cldall dxlss U5 g
cndoladl Caglin Bzl caliaanll pe Jolarld &yl 5015801 Jeals J) A Ll 2o 20 Ladiacd]
(2023) wazeo Aaelys uST uby AaSlaN Aalas¥ll ao JolStll iy e Siad cpqailleg oluad oy

(o8l Jomddl Aoy 3 AelazaVlg 4y ddl ollae¥lg Aasdl culdlato ons 355198 Apaal e

IV (JERVIPETIPUY P PNPEL [

Jedlao 3 (£lidaia¥l KN slanl iy Tyghas ASYI saldl Lgaiad) cddmally JY lanll Jid

W0 Aladatad ) SlasYl 3ty el Lelol ruety Slladl (o @lastl RadasSl el s el e}l
oo dalas¥ll dud las £lilai¥l (8N (0 £,8 41y (Machine Learning) J¥1 elatll C85ady . 2u0Le
case) Ul IS & lpo oyl O 09 Slgais eloa] of lly8 3l Aasludl Slasdly @bl

2022).
Fugu ¥l Sl 31y dbie 3 Dgedall cdlidntlly S @lazll culigdas suatiy

55501 Jolgally Ay lall bled) Jelmtd Y1 lasll ciliaiylss paiiad oo ol 3ol @
izl ol 355 280 Jldtad) callally 3odal)

il ) J¥1 @atdly Rageall crutl) Glailss pusind s chladl s
90 B9,ln Aoy m8gllg ALULE Bouatoe Jolge Blelye po Jaidl Jsbaudl il yLudl

Lo Jud wlaall Jlacly guiall ol yaddud!) (o sulgill cubiled! Jowd s Bo5da)] Lilall @

(2025 (o lelu)

JY elazll 23k pusiad Cos cabblhas¥ly Jhaletl 5ls) Lot ded) cliasll (g

Lo Jolaall 8Ll sy 81 3 Ak 3 Alazed | bl 3,800 3L s )
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Shldas) (e cagazdl § plladl KU 2 led ) (2025) Jhels alga dulys oylal udg
Zhang dulys uST LS da,udl Lleiadly giadl e 8yuall ja5a8 IS (e Al csygall edlas

Sl Azlgn § ol Juidlus Aigpe 3uiad 3 Lgedadl cMl=all o (Aeetal. (2023)

Slal oo (bladl co sl 5355 ae yateadl ] e Lrpady JH1 @landl 7 3lad jeatig
e Jiadl ISy 6055 el @l el Boliedl cayaidl bl de Gsaws z 3kl sda ol JI ogi>Ldl
oo Adlie Aegarma J) zlims ¥ clalaill () (g 1y Ly 3 p o] Loy 45lae Bugud! bl

(Christopher, 2016).c8¢]l a0 (ruseilly @latll 7 dleald (S Js esadd Ll
‘f-\.ﬁa.,a}" LU olagdasg @5)." J}:ﬁ.” Gudas liu=3 6.1.2
auadl obued! A

lagdaty 8,1 Jgzel! G e | abumd! e e game Ll gl lelaill da s

Jem=all cllaty S (Agadl] Bzl i) Llas ciluedl sda dedde § Gls sllaYl (€11
Adle Apsul> wlady ABglges Aau Jlas) SISd (el Byglate duamt Al Jlasll (3,1
(2023 gyme) lelaall e T Tuuasg Llls T ey 08 Lo g9 casess wilily opes alaily
lalaill e IS datad s Apuntsy A Buyzely Aagukall Aakas¥l oy Lol by a3 LS

(20271 call Jundy doma) Aol Laanl g Wy 381535 ¥ Bosrd Aolasl e

(S clagdas 3 lad dazad 3] layélg3g bladl Baga Llas Loyl duadl cluxall (g

oo S @ a9 W ud Lo gag Wiumay Aaldy 2a85 bl y8195 (e Boguiall cMld=dlly (£l Y]
(Wang et al, 2016). daliell aas¥l pe Lalil sucy cbiled) wddd oy S Gl clelasl
Lead I Aalai¥ e ILI sleze¥) 635t Apmgiailly loslall cpal calizes el ) Caliady

(2024 ¢ 9539 (Soad) 2 ad! lgu@lly adl! Jblaell 3505 J) wlSeadl ae bl Jalss

&by dpeddaiall Sbamdll .2
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s yimidy ¥ 3 )l dgmtll limes oy Grage Tuad 2yl dpegdatall bl Jiad
Slelasly Jeall cadlanly 2uadasall 28l § Loyl ol ooty Jr @al! bl e Jzill
Byddy B9 S Loy (08,01 Jomll ¢l OF I (2023) (9,519 (s Al addy 2yl

Sl Jeall Byl e CauSall cnals gl By ehall 8] (e Al

Joxtll w¥lza § dpasazall whllly wlelaS jadi 2y dull Slusdl Zodde @ by
e B Lo oo9,al) Bady (S SlelaSI sda e il Wl o o flilaiodl (Kl (08,11
Loctice 2ol TS Loy cnals sl (8 e i) Aaglie Jiad LS (2019 (9,519 Zaa¥ll) Lol

(2025 ¢ leber) caslls gl Ty Leaylizely (sliba ¥l o €019 2as¥l ) Hlad

Aojileg Auely Balid (8,01 Jomtll bty Cos AaSomllg Baliall luss clld ] Calads
Otoyenll) Azl L Blua¥l e Ladles glessy Jomddl Slyoles 8)lsY dxssly aSe> SShag

(2023 caab,lg
Wy Letiwdly 2 Sbuzill 3

el Jmetll dloy § olalaill da g5 G bl 5,0 asf anas, ) 2 Ca ISl K
oyl B2y ilumma g Al A1) Q s Slyleiilnl pasdl cliadl g cdlaty S
aoladl ) @ sl (B 3odas wluss on oo oF JI Al-Subaie (2025) dulys ads

Byl U LA 3 Hladiadd) e wlall 15 Ligaiog Adg¥] A Latludd ] Ca IS ¢ Loyl Al ol

(395 A8 3] ¢ 3uB U sladiedl e ilall s Lgase Lol AW calaesd) eyt
LS Lalgamy 5l ool g Lidlg Lsslid conial Las Jo¥1 2lisks ol 5,lia p& 01 Syl ilg
G slediedl Ao Ll U 510l ngasmay (3laws Aols il Aawgills B psiall cilelaidl da g

(Alsharidah & Alazzawi, 2020).46 043! el
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ER it QUVES Ala el Cgamlly Lluall cldac Jigad clyams s ) dliatg

Ayshaty 4lia 43 eSS JSE e perad Jy Jo¥1 Gasad)l 5 ymay o IS
Adgudly Aed! clumsll 4

Ll Al 3lam ols Slis Zpagaud] Lo pall ALl § lun sl culadasll dzlys

Ol izl 5 aly aoysl) Aaslate i ade Slaetll s 30 (es. Gadl BLSializag
AL laws cldss e I3 e i by cilat cnagie e slexedl cilelaill jlaiay 16 Les
18 o> Loge Tuad Loan, g Aaglaia)) byl 265 LS (2024 ¢ sll) cbogilly (gadl metlly

S il poke cye Bl il Loo atll sl Ae e Anslall Aolasly il olll S5 ¥

odll Cas Hpagmsill @S e supadd) Awsld) Loyl adod) clbo=adl o

Slazs Jid LS sl c8illy 8,0 Jomall c¥lme § cealoll Glladial (e cladaal
sopand 280l a8 oo Toad Alladl 1) Jeodlew e JalSllg Adoll sulall pe (3315211
2o aSall Sy ells J) calads (World Bank, 2023). Mo ould] Gumrsd 3808 LailKa
e 8,089 Ligpa AST alte] Juedbad dselll Ao Ll 19-0d oS Aol oy dal LS o2 lladl ) La oY)

(Zhangetal, 2023).22853l| e Slosall po oS

Jo¥l e d | a5 7.1.2

Sl (K cliglasy @3,0 Jemtll Glailly ealall LY cmdl i Jobis

3l Jgmtll O gyl (alyanl M5 (o (s A8y cAalyll oda § Jazadl saall Leaylaely
Sleeally Jlee¥ 7 5les muasat sale) Jadidd colaanll Gus 3y S9less alold Al il Ay Jiod
e 46158 I35 e gzl i Taesy Kyme Jtad (£l i1 81 0 5 LS agdiaiall A8Lat

Sadall ol yall daasly Judzadls gdalls daseadl L) dxdlas
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Lzl Sbsialdl e sl S0 clapdaty 08,0l Jomall dueal duxdl y(loTy
Be oSl (prumiy Aewdliall Byl a5a3 § cluadll sda M_w.}? Co Apabaidlg Alasdlly

IS Jads g Al adll

Lot ily el bl oDy (ad, )l il Tl 3 Alarlly colaal Judbao
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Bl Gaamt) w¥l Joghe Luaga Loliilly 4818 55 15a9 Lagds Tadases ullaty Uy cBanpao of Ala g
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31oe¥ Jasdis 3 Auluar g0l Sleboad! 8oLaS s AT el

a3 1.2.2

Olydd! a3 3] cApased! a1yl eodls Aaglate § ygmme 4ilSo A slll lilaadl Jizes

BelasTl M) Az ) Ladll Ahads (o Sloglally clzuilly slsll 3505 Gasiny sl G9uxd
Jadl e untas Aaels Aadsy 3yzme (oo Ll slll Cloaidl agedn ekt dBy Ausllall Adlaally
Elolaield bl 87l Buamiy osdll Bl 3 riln Sy o Azl ol Qg J) cpusielly
Slleall 3:LS il oodaall saclaill cladeally sl dwsliall b (39 (2019 lis)

Allally 2l 3loadl § 5l oaieidly 7 L] Losels Tylian Zulaam sl

e G Bpogand) A pal) AL Blise 3 Auols Apeal Alunrslll cilihaadl BelaS Sy

plas ol J clpaasll ads (Aley @old] Gurs) 3S5a8 LalSa 5u5a3 I 2030 &3, 5l
o3 Ay Byl Sllatieel cubaizud (@1 Buelsll cleladll e tad ALl § Auluz sl Siloael!
LeelaS adys Auan sl lileall yoghas il galall sia Gadmes cullaty (2025 «gsldl) Lejluda

(2024 (ol 1) Buul ALl e Meall cilidlaze glig Aklall ulall e (381933

Slaghiy o8l Jemall Lgaddn 3 Gl Boaate Jolgn duaslll cldeall 5:lS 3l

ol ST a8y calael) Jedbeo Jeadidy 813) Aaske (3 by Yemms s a1 (s lila ¥ (K
B sl Eliloall 548 sy Tadyll Ll s o Ralam) 283l e Slalll e
Belast g lailly (mualall S e dl 1da Joliig(Mahmoud et al., 2024; Ning & Yao, 2023).
§ Bentlly Llaals Lasanls Losein oalyaial s s sl (badles § sl cibeal
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31e¥! Jadas § Al g1l ilubonll 348 agie 2.2.2

S1oe¥l Judhas agin

3llls A ii¥ly clelaill oo AolSie 3 Lel (Supply Chain) slueyl alulus (85ad

sda Jeddy Ll dseadl ) Jo¥1 50kl (00 Aois o1 i Jsosiy z i) (3 asaall claadly
O9yokl Al @ Loy cuoadl ills 2ls 3 5ilie p of yalie JSCao Aaall LI aen A2
(Christopher, meuail ¢Meally 253tlly dlazdl Lty Ldunglll Sloustl gouies Osaially
Al sl ope clmuilly slell 3805 iladunll e g lel A ASAd) sda pe 3341592016).

sl ) eMaadl (e Jlga¥l 38059 ccnalzs¥l 3 ologlall 33059 e dandl

Jodid (Supply Chain Management - SCM) slue¥l Ldlu 8yla] pgda shas A9

Jeeal) Aoal) degall @land Cdu sl alules dhidl prer e 38,09 dpaully Ladasesl)
1] tedd Bavate casllag SIe¥l (haadlao Byls] (rasatiy Aoliiuns Leadlis Bte 3ains po Ll
SBle Bylaly casilly Jaul Bylaly o3l Bylaly cnlilaally Z L Bylsly cypally clyiadl

(2022 (9,519 ,ai81) a3yoll ae WML Byl3l9 s Maall

3 Lyszme Th9s cals slue¥l Juadlaw 8y10) o ) (2019) Jiselosly gea duolys Ll sy

8L Calisen cr Buadidly JolSI 393 I e e liall olaal el s

dedlaad Ll il ol g Lpaslias (§ calizes slaayll Judls (pa ¢ 1530 B o O Ll aads
plaziul @8l (qadl 3ia=3g a8 jaas e 3S,5(Efficient Supply Chains) 35201 5wyl

AL Al B8l anell Clldl osls bl conlisg osylsll

8,uallg gLl e 35515 (Responsive Supply Chains) 2Lzt dasys slus¥l Juedles Lol

Byyadll sleedl 85909 cdaall Cdlall culd sl Cewlisy cdlall ‘3 &l asald 3:_3),‘&\ Ll de
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dxIlaqg ‘ij'_"z-.u 8ylalg ol Cadaiy Liady ‘3\51\ Ugliag ‘QLC-JM‘ 8ylalg Q—_’}-&'—ﬂ‘ﬁ

Az sl Sloglall 515l ¢ Syemll pardially (bl

(Inbound 4511 &livsgUl Al gUl cililaall (po Crtdy (ress Oty boad! s
¥l 3800 I sl e e ully alsedl gl (ayesy Jasg aMiwl ahaiily 3lass glLogistics)
Ll sl | aigiy Jaig (il sl &laxs &1 (Outbound Logistics) 4Ll liu il

(2025 (Jlex) edoall J £ ¥l 53150 (0

leudl g by aa sl glany ¢! (Reverse Logistics) 4euSall lilus sl agan 5y LS

(2025 (3592) 2ald Aasuie Aisylay Lio alsedlly Laysgas Balely
(2026 « (graazg @Ili)dpucsy (aibas Buay Ayusd) Ldus ol lilaal @udsy
WalSio AaglhaiaS Jy Apndin a5l gS 105 Al oIl Silonsdd] il @f s (JolSHI LJsT @
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5yloy Lol Ut 319 28,8001 Slaglall compol Com (laglall e slaze¥l LG @

3elaSS Alum U1 illanll
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Jory 3laws (Efficiency) 8: ST . su ol Blowd! & ddlaally 8: ST (ny Ot Ll aads
Adlaall Wi cole sl geamad el S0 o)lsll alasiul ¢l (Ammiall dasbally oLaY)
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¥ lai¥ly Jauld dmnll Al Joddd 2ol Jalgall Lol cculaglall dalasl 85929 &, dull
Goudl Bgylag (Ailuz gl ilassdl addag (raysll Helat Gotunay (aoyidlly (wadaiall Y1y
Jedls @ JalS o5f 4] (2025) (gwg9 cuslazed) 2ty oyList udg (World Bank, 2023). duuslilly
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(Christopher, 2016).L| (i (&1 sl | Ao 3.6 Je S u> ] 8w Aalail
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Abstract

This study aimed to examine the impact of digital transformation and artificial
intelligence applications on the efficiency of logistics operations in supply chains within
logistics service companies in the Kingdom of Saudi Arabia. This was achieved through
determining the level of digital transformation and Al applications implementation,
identifying the key areas of their utilization, measuring their impact on logistics operations
efficiency, and identifying the barriers that limit their implementation. The study adopted a
descriptive-analytical approach, and the questionnaire was administered to a stratified
random sample of (338) respondents holding managerial, supervisory, and specialized

positions in Saudi Iogistics service companies.

The study reached several key findings, most notably that the level of digital
transformation and Al applications implementation was high with a mean of (3.59 out of 5),
where digital infrastructure ranked first while machine learning and predictive analytics
ranked last at a moderate level. Additionally, the level of logistics operations efficiency was
high with a mean of (3.70), with order processing efficiency ranking first and operational cost
reduction ranking last. The study confirmed a statistically significant positive impact of digital
transformation and artificial intelligence applications on logistics operations efficiency, where
the independent variable explains (61.2%) of the variance in the dependent variable, with big
data analytics emerging as the most influential dimension. Furthermore, the study confirmed

a positive impact of artificial intelligence applications with an explanatory power of (45.2%).

The study recommended enhancing machine learning and predictive analytics
applications, developing human competencies in the field of artificial intelligence, intensifying
efforts to reduce operational costs, and investing in big data analytics as it has the greatest

impact on logistics efficiency.

Keywords: Digital Transformation, Artificial Intelligence, Logistics Operations

Efficiency, Supply Chains, Saudi Logistics Companies, Vision 2030.
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