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This study examines the management of artificial intelligence risks and their impact on
electricity consumption efficiency in the energy sector amid the rapid expansion of artificial
intelligence applications and the increasing reliance on digital technologies and data centers at
both global and local levels. The significance of the study stems from the need to balance the
benefits of advanced artificial intelligence technologies with the risks associated with their use,

particularly those related to electricity consumption and energy efficiency.

The study aims to identify the major risks associated with the use of artificial intelligence
technologies in the energy sector, analyze their impact on electricity consumption efficiency,

and examine the role of management practices and mitigation measures in reducing these risks

while improving energy efficiency in line with the objectives of Saudi Vision 2030.

The study adopts a descriptive-analytical approach and utilizes a questionnaire as the primary
tool for data collection from a sample of individuals with knowledge of or interest in artificial

intelligence and energy-related technologies.

In addition, the study relies on an extensive review of academic literature and previous studies

related to risk management, artificial intelligence, and energy efficiency.

This study expects that effective management of artificial intelligence risks can contribute to
reducing the negative impacts associated with increased electricity consumption and enhancing

energy efficiency within the energy sector.

It also highlights the importance of awareness, regulatory policies, and responsible practices to
ensure the sustainable use of artificial intelligence technologies, thereby supporting digital
transformation initiatives, sustainable energy management, and the objectives of Saudi Vision

2030.




Jo¥l Juaall

Eizel] alall oY




Jsd1 Jadll

Sl alall sl

deuall 1.1

& deluszil pusd ) 61 Lan o flilaia¥ €U ciliaas 3 1o pluude 155kas 8,391 sgaall M5 @Iladl wds
ady. Al ol de (08,01 Jgmeill dassy I @Syl 5500 usl misoly Apsliaad ¥l clelhall Calize
Soiums a8 9 3l 3Ll ey (Al adll cldeall 5:.LS (puces 3 sl S Blagdas cioala

s 4 g 4t Slucndlly SlagSandl oo gaall Jaz gl ¥l cle sy Jud oIS aially Y]
e Sy Led sLetiadlly olpiadll

clxa 3 slila KA clagdas cdss Eos gzl 1 13l clellaall 48T (e 8L glhas RSP
86 L6S ey aaj}ﬂb Jadly aded! Aalas 4809 aJLc.';ﬁL’ §udidlg 42\..43\.3).(‘5.“ SISE) 3yl JodS Badaie
Soomil) 28Uallg Zalaiedd] clysles wes 1) 23U (3Ll I3l

(.SLCT B;L&S.g L&bé)‘}a B)‘.b! u\.c QL‘“—A&E—L‘

a5 4o Lol § gl 01 Y] #llasd) o1 lias Laydes (@1 8,801 LB o 02,01 g
Quanll Colazdl § bbbl sia Jieziy e Jolail] @llad 3yls) cullass (@l claedlly Jolsll (o degazea
e AL sleze¥) BT by S ePgraol g Lyl das L Slolill ) 480 Apaglazilly 2y Aeda adlly
oo bzl e wady (Fllay ¥ oS0 dalasl Juaddd Ao DU 2uad ) 2zl Ay polgelly liled) 38150
& sty SLLd) pam> 3 el gl s § Aials o Sl sl § dulile plazals Jazes &I LLaall 5
sl gl Gl LYl @l 4811z 3kl alasil

gl i3 S 1Al g luog ot Ll aletal dee sy SO P galy (Lol oS0 Gy A8Vl cm ol
oo AL ol sz BelaS Cpuces e 38 8508 cllias (la ¥ (SN clagdas o ) laolylly puyladll (e
A8 ) ) ALl Liaddd oLy SO (o Buylite leaS cllats 4513 gl 39 bl (SN ulmally 2nas¥) D
vadl Beami pasad llaa¥ (I b 8ylaY Allad cilimiin o J) Ax bl 5y L (og L daclll
3ylsbl Al aiaolg by SO I eaal 1S e Alazoell Al HUH (o andl pe liianll sia oy Baliiul
A

J9sdl plaziaadl Glasat Lwladl) jobiad) s Layliaely Suyl5is dueal Jlolill 8ls) udS ¢ 3leudl 1da 39
Bl « ybolall 5159150 31000 lins Lsly ey Aol slall ;3559 28Uall ¢ lad 3  slibayadl KU




Lox Lasdls (po el Ass ikl le 2 ¥ o 99 Loty Lbilomsg ylaliell syies (e ubucsadl] e Ly Uizegio
EPNCOR -5 TR (- FL BN I PO

S8y (08,01 Jomally S Lalazal 2030 ASLell 45, gl wad (Ayagaudl 2yl ASLall goiun e Ll
Aait!) Guzet) s I LSl i Loyl by o £ lda i) o801 clias Ly (oo «Apasd| olaadls
Mgl 368 50507 ) 2Ll (A LeS AT ¢ as o035 § Loy ogumedl cilellaal) 5:1S ad 59 Aol aiud
sSA bl dulys damy 61 o¥) cBoozmall A8UAM ayyldie @9 duady ) Aimall Al ysglaty oLy Sl
S Alacy duale Aponl 13 (g g0 oLy S gl 86168 e Lapilsy (£lilayY

5elaS e Layiliy slda ¥l o811 Jbolsea 5yla) (e ¢ guadl baludd dalydl sda Gl el e BMLsly
Slhagns ¢ g4b § A3sand! Ao yall ALl e 5 ae cMlall spagall e 28T 5 ad § Ly SO Il
ezl | Loyl Jedoesg  slilaia¥ IS lias olagersly A, bl Jblsell dulys S5 (e U139 2030 43,

e lasS s asal=lly @.EJJ\ J}!o.’i.“ o UJ\j.’i.“ Bl @ (e QT US.Q._. L_;"J‘ Q‘;b.?}”j Jeudl CBLasawlg
Al S s sl Aol

ol 2 5e1.2

WBlhal g lhd zooly colelhall Calises § Lol augs J) £l (KU claas 3 gpludll sshall oo

Sedally Al csllaadl naes § SlslSa] (o 8,895 W lanll sda (e Bolatul cilelaall ST 0
Ll S Slagdat ol LS 5515l 8ylo] BelaS (Gatuns ad 9 «Lyall 3l ey (Al SOl Ll
Aaed) A8l dadasl § Galal Huaie compal (G 480 Azl 401 jsshasy 8,01 Jomill 5o pes &

sae dlo Lalaseial § pogitll o1 ¥« £lila ¥ SN i Loas G oaanll wilsall oo iyl e

s IS01 Aalasls A8Uatl 5500kl Aaloiiunlg oLy S IMgael 8o aS e 135508 (&1 Jbolaelly lyustdl (1o

) z b &1 A ) Aomall 2l e1a¥1 Adle aslssdly biladl 38 1he eyl JSCda datad £liba s
olaadl sda 0l Jeo gLl (o dgaadl iy gl pa¥1 cagpidly Aedlally Juatdld oLy SOy 808 ilieaS
A3l g lad 9oLy ST CPlal 368 e

Aaadlly bl Jblell Jodd degite Jblia yods J 601 (£lila ¥l o0 e slaxedl ylis o LS
s cgll 39 Alad Adsykay Liryls) @i @ 13) 2SI cloglaall elol (e 355 08 (19 Apagasally 2adly
43La18 Y Zaril) Al SISyl u i oyliely (slba ¥ e8I alaseiel jo5aT ) Joall (o dyatall does
A Ggs (#ldadl 8 Ll oo Baland) (lasal )9, Hloliell s 8515) Jazy e 529 « 8,01 Joxilly
A8l alasial 5:1S e Gl




L5 Slhuus po ahledy oylude 15ka3 (03,01 Jgetlly 48U g Uad iy cAuogadl A pall ALl 4
7l 1Y) Al 3aazmsg ABUaSl IMaaol BelaS ad 9 Ayl liaaall yglat (e <3S &1 <2030 ASLall
Mgl BeaS e Lapilig (£lilasad) o8 alusiuly dagyll bleel) Gosl lad gy cilagill oa
Fogemell colellaall Jsls S Glagdarhl § perud) puostll Jbs § 2ials oy S

e Lol Julig A8lall g lad § libaya¥l oK alisiwl bl e bynall dlyudl sl cisle el

o Balazudl 5u3aig Alaimell Al HUY1 e amedl § oLl 851a] 5 Eolyng o by S Mol 55 LaS

2030 &yl A yatl ASLall &8y ldugun Budoes pedy Loy (Sl o8I Slapdas

dwlydl deai.3

Aealatl Al Yo
Aedall A8 all c1,3) § Zealud 1

Ik 5oL LBl (£lilasa¥ ] ¢ Lolicn 5ol Ailakl dgaladl 8yall 5333 & Fwlyull sk g
ABUaTl sylell dslusal e Aanzll Laylily sllaisY|

clasilly b liall Goaill Julxid!.2

bl ell3 @ Loy A8l p a5 3 plila ¥ o1 al ity A,k lalikl 5,8 Gale St 2yl 893
AUl 35150 81315 Ly SO I ael 35S e LrlaalSCal prisings po «Aagbiially sy 2l a4l

Aazud | Slalydl ges. 3

LS liadas & U M) panil) S 3 2uols (ol ly ol 51515 A5lally £Ula ¥l oK.

Alontl deaadl 50
25lal g Uad 31,40l goiie s .1

S8 Laat al il Aag, ) Slalell 0 e AUl § U8 3 1,801 gditos kakl il dalyll el
Lgslaly olaanll sin Gl 3lat, Logd uleld ASTulyl,5 35§ ey Loy il




ooy S IS ael 5LaS 3303 .2

Dol 8518 s e aelud @ Jalgall us  plla 1 S bl yls) deeal 31 § syl wquad
biled! 38150 Aued, Al 20 alusial @ sl e Amslil) Apdad! Y1 Jlasg Ly S

2030 Lo gawd dpyall Aol &) Dlurus pes .3

@3, Jstll e 38,5 8012030 dyogaadl Apyadl ASLal) 45y Claal Lb LY 2ol dueal dulyull udSs
Jjé-wl‘ ‘:‘J.:'au‘zf\ L u\:— delun gt p._u..EJ I e &.Uij casllatl ‘AU:'LLA,\ 3. LS 8}5 Eul.x.uiz!b
VA &Uaj Q gw}" ) oluasd

dulydl C310ai1.4

AU U 3 oLy S Il 3018 e $lila N1 SSA1 SLalies By15) LT e 8yanll ) ol 1da Chotge
2030 &Ll 23 ilbuiuns s 345 3 Laagaaadl Loyl 3L e 1SN po « Mall gl e

A Ape yal) CBlaal dis 815 ¢ iy Il Bl e Bad=al

spimis RBLall g g § e s SIS il pluiily Ala, Ll lalel 5l e b yasll
A8 86 LaS (Ggiung laadl sda (o A8Mall

Il AUl et eebud Y1 n il § SLdasa¥1 oS yloline Byl 53 Jelons
VA ‘=|.J.2.7.A,| 59\.95).1)’33 C-L’)QSJ‘

NETOMUPNES b By W-ES 3 JESTEY Q‘-L‘da.,a?l LE10 bolses 8yls) eals Q‘-g." Sy e S paidl
eI gllad 3 Aol oloadd

8 ol sl s 3 ol &1 Il BolaS 5u3an! ikl syl Jaloetl CBLAS !

s gl 2 yall ASLekl 25 lbotne po $likaa¥! SN laliea 5y15] 351 53 goe Haly

A




oyl 5L 1.5

2o Alall weaall e 28Ul plad 3 oLy Il 5:LaS e lilaia¥] oIS yolina 3yl 3 Lo
§2030 2Ll | A3 £ 940 § 92l Aoyl 2Ll e HSAN

A Ape a0l A s ) J5ladd] oy g 50009
Saslll plad 3 Flla g oK) it alasialy Aag Ul Ll il 1
S g Uad 8 oy S Dbl 30LaS e  £Ula g1 A1 SLlie 335 oS

B LiS e £l ¥ ¢S s alaseial (e Aamslil) ) U1 e asdl @ Jblidl 5515) 90 Le
$ oL S I

el SI Mgl 854S 33503 § Laygog (Flilasadl KU lolies yls) dpaaly (£61 Goiun Lo

@ ol s (3 oLy SO ePMxanl BLaS s @ o O0f 50 31 lasylally Jolnd) 541 e

2030 3.3.33.«.4.».“ 2‘-.&-’)-"—“ ALl 2&.:5) ARV e é k_f—LJa.;a}” L )]al.eu 5,00] e Gle éi 4l
LA B;LéSj EPY NI Y P @_ajj\ Jj_zﬁb dalazl

Ayl Sl 481.6

931 A yall

AU Uad 8oy SO I aaol BelaS e £l oS0 Jbolies 5yl dlias] Y5 93 3T uzs,
Al A il

3 £ Ly SO Mgl 8o a8 e FllasYl L oluas plasziwl dag,ll bledl dsbas] 0¥ 93 B Re™
PEIAN] anj

AL 2 il

glad 3oLy S Mgl bigiun e (Slbaa¥ (81 ilids alusiul 3 puwsild dlas] Vs 93 31 uz,
A8

Ayl 1 By il
LI e 8oLaS 5503 3 Ll oS by £l S pdy) dslias] 215 53 3 Uz

12




Ao | A a1

@L’J\ £ LSO Iy Ma.g)ll)lj‘a’lw.\ﬂ\éss.\;zil Bl jolas {alm‘z’ Wlas| &J’ﬁggijﬁ A9
.gwﬁl U wlagdas e

dwsludl a2l

e 8 il U1 Jblie 515l Aum il Aaddaiall clsl2¥lg Slaylacld Alas] AYs 53 il drgy
AU g a3 § oy S Dkl 35LaS

Ay bl s a1

AU 30LaSs Aaluadly (8,0 Jyally Zalasl] 2030 Zysgasdd|

Comdl sy daall dealall &,1ail11.7

WSl g Uad 3 el I Mol 568 o Layiliy (£llaso¥l €01 Joliua Byla) Jo> Cumdl la slae| 8
Sl (e sae e slezedl 052030 &gy 399 s gad! A yadl ASLall e 1SN ae Alad aal! Ao
Lilaal 53539 6Ly S I gael BLaSTy Jlaliell Byl5lg £lilarad) s8I (s A8Mal) pends 3 poqeasd (31 ALl
e Lagd b lacdl sda Jtamsy Loamiling AL slal nal liale

(Risk Management Theory) yboLl| 3,15] & ,lai-1

Uerzel) loliell dyutzes J) ot s el 1 L) i 31 bylasd) el e loliell 5yl) ayas uad
Ayl bl od @ alaill sda deludy Lol oo dell AU lel oY) aui 99 Lay T @ty Lllxsg
ALs) Aaddais of 24183 of LliadT Jbles ol elgw (A3l g lad s by  £lila V| S lias plasiuly
Slere Jie bl 8yla] cilimein Gasdad Auaal sl § peand LS oLy I Mol 30168 e Layils 2l J)
Alersell el Lyl Jlasy sl is¥) K01 caliaas (pe 33Laxudl 5510 (1SO 31000

(Cost—Benefit Theory).slallg 428l &, las-2

e LAl ISl 2adgall a3l Aylae e datad G Al Lolazd ¥l bydasll (e 2yl s ual
Lzes 1 5l gall o A8l Julws 8 sl el el ke (3lse 39 .cnme pllas of 2085 ol et
09 Al S Jlasdly 5odall A8 Alia )l 5o STl (e Jio (A3lal g lad 3 £lila iV KA Slaglas
(o3 3 ALl ok ey o Loy S oy liledl 31009 el il Bl Jui by Ay L) o NS
i i) a8l A8latlg 3,5kl ylae A8Liine Aaydl £lila ¥l (KN Gaizes gt

13




(Sustainability Theory)a |aiw¥! 4 las-3

3l e Aladlelly Az (o 2 5l5:STg (goLatd¥l Halatll oy O3lenll Badzes e Lolazad Bylas 5553
BelaSy £lla i oS clids alaseiad on AMadl pwds 3 wykastl sda deludy 651 Az (o Ll
Ggsadl Bolasudd] 3asy Loy Wil Slatld Joguldl alusiadl deal (de 1SN NS (0 ol SO P!
Js=alls aa gyl apumdl Slstl) ae dlaill i (381535 LeS  Au8lall 515l Aol (e Glu a8l (95 L
5 4S9 Aaluiud] w¥lme (3 2030 Ayagandl A yall ASLall &gy olbutiuns pag Aol il d3lally 8,11
RE(IAY

Sl § Apalall SLyanll Godas 4easS

bl Jd=s 1

@ b (811 bt alusiwl Aag,ll blell @ity Julxiy apams @ Hblell 3)ls) 4las ks oy
LeS oL SO el 32LaS e Lyl dalyg cdpaslaially aaally Ao addl Jlolell 13 4 Ley 23lll g llas
ezl LUl (o asdly Slolaell oda pe Jolatld wlill clel 2 #1481 § &, kaidl s da delud

Ll gally oISl ewds 2

glhad § b KU cilagdas Laams 1 uslgall o a8l deled wsladlg el ks 1) slLidudl oy
£l S Prnly Aasy bl A IS g Al o SO Jlas¥l gudally bl 8ol cpunes i (A3
s alusil (3 assil] Loladl (Gouml @pds @ I3 delung . Sbled) 381509 2ad ) Al L) Jpaddy
laast!

Aol Gudz=i 3

sl S 23T 1501 e Salamelly el selatll e clsl Baioes e luaall 5508 (suko Falys S5

2030 Lagaud! dppall aSloll @03y pes 4

bl 5y wliurun pes § (Fllaed) K1 blea 5yla] 593 auss) Laaizme Ay Ludl by Lol ‘a..\_"ﬁ..uﬁ
QG Lolad! 5u5aty ABUATI I rul 3o aS 289 « 08,01 Jomtlly 3laty Loyd ol 2030 Lsgaud! 4 yall
RN PRI

Ml od e aelug ke (olal 8539 Lzl gty Ayl dezgd § cilylaill sia @ad (U3 s 945 B9
Seelly Al giad] e A8UaSl ¢ Lad 9 by SO cPlaal BelaSy (£lilardl oSN Jboliea 8ylo) o




S Juadl

(5Ll 5 Us¥1 g 2 Ll laaly ol




‘._.,S\ﬁ‘ Juaddl

(&l 5 Us¥ g L olaalyo

douda2. 1

UL slasl o e Ll selud e ¢ adadl Gl 3 Bl 3601 s ALl byl Jies
3 e LeS 2yl £ 9500 A8V 15 ALl Ergmlly laolylll ] iy Lo e 8 yatlly duton
Al Aulyuld g ylasdl ST el 3 A8 Ladl laalyudl lm gy il (e Salanuadly A Il clgomall Wy

Lesls puaiy

glad 9 el SO Mgl BelaS e Loyl £lilaiadl €A1 Jbolia 8ylaly laall dulyudl g5 ¢ 94 39
Sl (KU dglis @l bl old A Ludl claoh,ull (e Aegazme Juadll lia (o yatun 3l

el & Lo Balaneddl Chug: Blall glad § Ayl lagdailly Hlolill 51515 ¢LyoSO1 86 LaSs 28U Ixuly
ol g auinge g s DN BLasl da gl iy ALl Al

AL olalyuf2.2

Jodl dwlyudl2.2.1
International Energy Agency (IEA) (2025)

Ayl ol gie
Energy and Al

Ayl gizma

2o Al S AU e Cllall 8aL59 (£lilasa¥l oA culiias ol aseiul § aogtdl o &8l Al il cdglis
ezl S llal) Ayl Bl LS eels oSO Mgl § Bad I Azl &ddly Sbledl 38150 593 e 1S
AU 86 aS s 3 0,39 Aulladl A8UaY dalasl e £lilai (ISL

:@‘Lu.ll p.aﬁ
635 ol il 3 oyt o1 W] B el 5 LaS (e 3 g S llasa¥l £ 81 01 J) Byl iy
Aed Il Al dddly Sbilad! 38150 & poludll geidl 2o e by SOV (e dlatl 3005 )




aulildl awl,ud12.2.2
Electric Power Research Institute (EPRI) (2024)

Ayl ol gie

Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption

Ayl (S gizma
& ool 60 suag ¢ (£lilaia¥) (S Slapazy daysy ) ULl 581 3 by SI Il e 2yl o35S
Al ISt b SO Jlesd! e slagdatll s

! ‘uﬂ
Ol9 s LS gl 503 38,3500 Aty Il Jolgall (oo sl (#lilasad ) oA clagdas o Ayl oy lol
A8 I dgretll A Jiaads a8Uat 5,y10Y 3elaS ST Jol> uglas ) uuliie Axl> lia

adldl al,ud12.2.3
Siemens & SDAIA (2022)

Ayl ol gie

Developing Al Solutions for the Saudi Power Sector
:a_wb.\." Y

Jslo ysland 25111 8,599 (Lloe) g Liba sl s8Ny Lileel) gl Bl (ot Ooslatl) Aelyll slis
Asgaadl 2o pall ASLLL Al LS 3 pliba Y1 SN

:@‘Lu.ll p.:ai
ALy a3lall Julasy 28Uall 30 LaS a8y 3 ed O (Say (Flilasadl oK Slagdas o ) dlydl clioss
2030 &y3gaudl dpyall aSLell 215y lbugus ao 38195 Loy ABLTI ¢ Uad Aaluiwl ju5%9




dal Jla,ui2.2.4
Harvard Belfer Center (2026)

Awlydl Gl gie
Al, Data Centers, and the U.S. Electric Grid: A Watershed Moment

il gz
U5 3 5 Ay I Sl e (£l oY1 UL Bogeak| bl 381,k ol AL Tl iyl Bl

Ly ST 3o Al il s Audglga e

:él.u.ll P‘“i
L.;.Ub.‘&l ‘eb.ﬂS.N SICaT 100 e Goses Jh.uf\.da.g}ﬂ (S obily 381 Q t‘u,ﬂl ol Ayl Ny
AUl M 58S (g sloliell 8,10Y dllad ‘;,Lg-.gbb.abijlas i

A b)) Aalyulf2.2.5
(2025)(Llwe) £ Uikaso¥ ! ¢S 1 5 SULeel] 2 3gaudl il

)yl Gl gie
Bllatl glad 3 gudod| Slida¥l K| oligdas

Ayl (S gizma
okaty 4l SN 8o lasTl (s (3 Laygng gogaudl A8l g Uad 3 slba ¥l KA cilagdas dlyull cdglis
Aal g 4S5 Juadd 7z 3les

:@‘Lu.ll p.:ai
‘:‘..,\.'z.bu\ ALY Oty Aol )‘lf"b ‘éméjj\ sz_ﬂ\ e é (e Lf-wﬁﬂ At Qi Zuu\).dl Lr.:,ubji




dwsludl dlyul12.2.6
Maslej et al. (2024)
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Abstract

Artificial intelligence has become one of the most influential technologies in the energy
sector due to its ability to enhance operational efficiency, support decision-making
processes, and improve the management of electrical resources. This study aimed to
examine the impact of artificial intelligence risk management on electricity consumption
efficiency in the energy sector, with a particular focus on the Kingdom of Saudi Arabia
within the framework of Saudi Vision 2030.

The study adopted a descriptive-analytical approach and utilized a questionnaire as the
primary data collection tool. Data were collected from a sample of 170 participants with
knowledge of or interest in artificial intelligence and energy-related technologies.
Appropriate statistical methods were employed to analyse the collected data and address
the study objectives and research questions.

The findings revealed a high level of awareness of artificial intelligence technologies
among participants, widespread use of Al applications, and a strong belief that the
adoption of artificial intelligence will continue to expand in the coming years. The results
also indicated that participants recognize the relationship between artificial intelligence
and electricity consumption, acknowledging that Al applications rely on computational
resources and digital infrastructure that require increasing amounts of electrical energy.

At the same time, the findings demonstrated that artificial intelligence contributes to
improving energy efficiency, reducing energy waste, and enhancing electricity demand
forecasting and management. Participants also expressed support for developing more
energy-efficient Al technologies, expanding the use of renewable energy sources,
implementing clear regulatory policies for energy conservation, and increasing awareness
of the responsible use of artificial intelligence.

The study concluded that effective artificial intelligence risk management is essential for
balancing the benefits of Al technologies with the need to maintain electricity
consumption efficiency and energy sustainability. The study further recommends
expanding the adoption of artificial intelligence applications in the energy sector,
supporting renewable energy initiatives, and developing policies and practices that
enhance energy efficiency while contributing to the objectives of Saudi Vision 2030.
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