MIDOCEAI\I

BY EVERYONE'S SMART UNIVERSITY

0&5\-\,’6 dxolr

3y1a¥1 i s

S pladll § i) Jo Slheall 3ls] Sl ] pglas S
(Aelnall byl degast o dodlas d)3)
THE IMPACT OF DEVELOPING OPERATIONAL

MANAGEMENT STRATEGIES ON PRODUCTIVITY AT

THE INDUSTRIAL SECTOR
(An Applied study on AL WATANIYA FOR INDUSTRIES)

HIRY]

S el AR ol !
3 grand) Ay ot ALY PR

3y 3 81ygSU dmyd | ldlane JLaSawst gl dasld dodis g b

Submitted to Midocean University in partial fulfillment of the requirements for the

degree of Doctor of Philosophy in Management

2025

Younes Ahmad Al Shaikh Ali

MIDOCEA[\I “ “
EEEEEEEEEEEEEEEEEEEEEEEE b\JJﬁSﬁ“@JJM&@M&JJ&A




2 N oL

dl JB

70@%




PARESY

ZM\ fda J’-T g:% Cagf&i .\55
T & el o JS) Aol Lol Be gt G Jom T Jos 0 moy (37909 (339 weedleg 811

.4 WB Aﬁ\é@#ideﬁﬁ}w 80483 js)};u jigﬁijjic@-’&“’j‘ REY




D padly Sad) doudes




(Abstract): jalsul







:JsY! il

TR R NI




gl 1/1
Axiy (Blaady Lpabnm| O3l e SLIsY) Al Bl Sg ol e amsliea) Sl el
lebiall gl 1S3 lheall valin o ialy BLLE §5l) s SIS el o5 2wl 2l sl Sl
e Loy ISy 2l 5 adlad 3l s lgsly Slanslin) Jo Jsamd) 3)lndl) 536w S
Bylndl Sl sl Sl Com (g 35he Jie Slog il 3] pogie jaeb U] 631 L il e ils
sailly dnged) Vgl (B 3 (20230 ) L coleg bl (3 Jund) e 306 8,05 Sl Bl
3oty A3Lasl ded) done w3 Gl V) sV s elisal g o) Cﬁai Al aalasY) il 3
ety bl LBV e (3 eald o el dpanll Lolol 2 2ol all ey plie ) g0l
Jel) 25LasY) deid) Slaslinl 3 dwlol 555 Ledagt B GSuVlg Lo oiS) glaty Lol (Sgtans
FH ol sl acliall puady pliend) sodl Gdy byl sLas¥l 4t (3 G2 oo deliall Gl o
s salasV ol o (2007 ¢ o) tCilsx sde e Jladl) Lajgng Lozl olasy Jould dp3lassY)
oot 8 LS el (oladl sadl gidy Llay) JH) Ul Bl e wlleall 3)1s] bl
Ceilin jlanl Lapdgsy Slazll 839 (rwdy W) ds |85 (3 pal L copbalall o S Jas
3 Ve 1ygs el ST al s gl 21 sl 83k IS n Ba ST Y1 B3k U1 BLoYL
) 5 Jare 13y e Jondl LeST gl ()l O ety lpsliall dpesig ¢ G clasY) 3004
3 Leokesy 8! Lo oS 85y i) ooyl oV 8 Lyl gty SV 58 1) BLAYL
cHgLkY g ) Bedibly e adly pslatlly Gl SV 3 e 0 sy Y olles

(2015




wlas gl daal il aa YO wslats gl abaull ¥

600,000
500.000
1 400.000
i
200.000
100.000
°
2009 2020 2021 2022 2023 2024
Adanll
® it el

v s o sl

Jby Ogebe Bumgr 3 gad iy ) ASIGL 8 Ahygond) lelalt pllad] L) JS1 sl ded Oy (1) o3y S

(2022 (sLa>W dalal) dzdl) $39am
ladll ol Lo ded SO dmd) Bl (i (3 lanl )15 ol oLt daidl da e o Ll
Bl Slnadl e (2 JSazaly (3)lndly 2L IS (63T wslag) olblas pelas (3 2oLy ¢ sliall
il o Slrla) (b G Anall Dbl j35 Vs e DL BB ) Boly cdlgdl & Alet
et 3 Gsem D95 ol o Beliall Slengll A4 3 2l oLl e lbedl) i3] el 5
e U come ol ¢ plal) pladll (3 iy Sldodl) delas ey L adaad) 3 S 323 615V
skl sy cald WVl A Y1 e Adle Olst s 3dE Ol Sllas) §yls) Sl ek
odn e 3] L tlal) YN (3 el iy R 83by Al ol 5S) Slhedd) )15) ol il
539y sl 8.0 Ols) ety ey laal) Slpadll ae S e 8l oSl Sl
Flg SlailiaVl g eloall pladl) (3 teaall OWUW Goae gd 2 ) Eol) . Jled) il
3 s S OLaSuly bl llaall 3))5) sdazell bl Lo S, LS aa Yl 5ol e byyshs
B15) (e BN e gl b LS Y 5. LS ol (3 Sl Yl ods (o of U g

Sl & Btz Vly 2 Y e Sloglol) Ll Jom Sloosiy (55 pdy (Y1 835y lbasll




3Ly Leddley sl plbdll (3 Sldasll 3] Slamgliwl psbs 3T auls () Cug LS sl
s L(20156sale) L aT il r G i ¢ SaVly 2id) jp05 . Sl e B Y
Gl st Wyjlael slisall pladll (3 801 sl adoladl il e Aslall 2yl degas
b oy aognw 358 100 8T e ainas o aibailly a3 gnandl a2l ALY (3 dslia)l wlesast!
i getl ME o L ) bk ol a8y SIST8 (G| 29 33 Jby O0le 800 & s
SIS Oles aidalarg summil) ol S La¥ly dusgacdl Gyt KL (3 Wl dsjge wilae 10 0 5T
Asgat @5 SV e Lale D0 e W elis 3,2 5010 Aslial) Slosestl o Lajlasl dosastl ok
glad IS cCadadlly Al plad Loz pllad o STl sogdl 2l ael ol Wzl o el
@ plexa¥) o Ao getl U ¢ AT il n A5 V) Ol plad ilt ) 2l sl
pladl pdf Sadomte WIST 5 sl s V) iy 1 W el desdl lelinall (3 sradlly awngd)
ey oYY glady a8 V) bl oozl pllas LS 2 gLeSI1 ool 31| gles Josd &g
GrYl Ve (red (3 Laly ollaal) 3)1) Olanglinl psbs 5T LI o ol s e L)

Asliall Lk o)l degast Ll im0,
oyt USCis 2/1

ol o ¢ Pleal) pladl) (3 Bl a5y A Y B3LP Al SIS e Aladl) Slleall 3l3] e
oy i il ad ) gads IS LEy s Gl (3 Gys s ollanll 3)05) ol
Ty A B s OF V] cdeliall )Y Slonsliw) <ol gl 2L Slahll saas 0 o8
Ll 3 ool plladll & 2yl B e pols o olheal) 3)1s) lomlin) psbas il slas

(2022 cL}fL\) A3 grad) Ay o)
29 AR Oleliall 3 w8 1Y i (3 3l 50Y) 03 (2024) adby feler] dul)s @SB
(Lee, 2024) au)s wusT LS da i) cowd 35Sl OlailiwVly ololond) 18l oSay b

10




Jdw e A Y olheadl JalSS 2l (4] jio o cobaidly miadl ol o a5 L) e
sl 3:LSTl 3Ly Al Sleddly sl

@ ESU Y i ol g5 28l Je (Lee et al, 2023) ivls o) (o572t
) Jedl e el lkas 3yl5) Slamgli o) ] a0 el o) ol sl g nd
Ay e Bhell ol 2l Wl (2022) Al e gy Al @bl LS cagad) oolaadl

el iy #loY) bsbas 3:US et (3 lheall 313 Slonslinl o epnS Blaall 93 ] g 8

cle of 41 (2016) sy (2022) G4 oluls oylsly ¢ sl bl (s e
Sl sgmy 22T S U dslioal 2ol apladl 3ls]) e Blw S5 onsdlin ) ladasid
Aiel i)y o gl i V) jslate e Ll i Y llea)) cad s delbin! e s Al
Slonsliwl zos U] 5o b sng ¢ fliall SISV a5 (3 W) Bgs caals 23,810 315 01(2021)

Ll pldll 3 jered) Gl Slaal B2l 5)1o] byt ae Sldeal) 5)0)

1) ool pshas (s oy BRS SLalys sy ks 3 At Bl glas (G Lo o 5
Jedl 2 audl Slexrgdl b 3 ol (el pladll 3 sl [t 2 sY) 8ol Sllead
e s e Bzl ods s ) Bl ods IS5 e G Ul e U cislial) dafana Ny o3
30 Jalsall ad Jo 5 we pladll i 3 Ryl 85l e Slbeal) 3)1) Olamglial usls S

Aol 28l B 332 At 3USH el 850 Jsb 15y

11




eyl ¥l 3/1
335 (3 el OF Slkeal) 8)15) Slamilion) Gubad (S8 (a8 1al 3 ol wd ) JIgdl oS
ficliall byl desast (3 &)1 53459 g ol Llass a5y
2 e gAS WSl e
Cagrly g Obad) 50y celiall 1b )l dsgez (3 cluall pladll (3 olleall 3l iy L .1
Aol 8sby LU iy ZoYl 8:US et (3 ) Sleall 313 Slonslinl wals (oS 2
fislial) il degas 8
J=Six Sigma & Lean Manufacturing Je jered) et Glagn Goks L .3
facliall iyl degaz (3 Yl oY)

fackiall 2byll & ot Al mlaol) il 8,08l Adasdl Sllaal) sbas o 30 s L 4

Loyt 21 4/1
i Y1 3L im0 (3 Olkanll 3)05) Ol i) aali U1 Jladll [l o Eoul s apl ]
il frasy (Be ) @ sl ollladly dn, )l Sl b 3 ol (ol plhdll (3 3l
ok L ey cidadly 2ol (il oy 2l
Akl 428 1/4/1
5,15) Slomiliwl Je a8V SlosY U] s Slbeglas il ) Cias: dnakal) 33 ,alt o131 L1
A Y 5 LST) 33L50 ollan)) ebas @Ml gesl o 3 e W sliall plhdll 3 ol

Adaidl

12




Tr G o3t e 3 bl eals G Slkaall Byl3) Sl pgled AdS ) el 2
nezghl iU Gale G g L i oYly b1 e lhend) 3)5) 3 Sl 136 2487
LB e aaly
5lal Olawiliel Bb OlaSan) INs e alisy darlily ddasdl 3y B WS 3
Simny Tkiid) LS o oy ) esl 0 2o autslS Yy Ll Al =y cOlbasl)

okl pshadl) e Y i 151Ky i LY

Jhadadl L84 2/4/1

Vitag Lasmyo 398 debiall byl degaz un oo (Sl Pl Sluwih doas 7346 el .1
cbhend) 313 bzl polan dbg o dlly Slbasdl vl sluall gl 3 4 st

Leinles asliall oS al) S8 ades Slog aul,ll sig ddatidd) BeldS o OS2 a2
and L) 3, iag B Y Slj LIS mas (3 s W Bllas 3l5) Ol inl (pmond

LaS” clptbly Cadgged) 2yl ls delis b Slomdl sl Goktlg Ble G 1A plae Susluns .3
L ollaal) 53] Slomdlinl rnd Ol spnas i3 31 e sl slbdll 3 30 glis
bl Yl e 3L a5l plal) Y1 e Ol Say

i) Slanslinl &5 Je dsbiall UL anhll dslas: bl dolewdl 344 3 APLL 4
rod e ) il (sl oW s pslaie e ST s B Y1 Cped (3 e Baliens

skl sl e aldly Jlme¥) olys o) ol LS dndlidl 8,080 Sime Lolizud) iyl

13




Lyl Biuai 5/1
oo cfliall plladll @ aa syl sk e Sllaad) 8)1s) lamglinl bt ST Al 1 )l bl
Ly LAY e sde s s gt Rdobd) 2elll 3 Asliall Bkl dege2 e S
)y &) ol wady ashiall 1b )l deget (3 Reliall Slkeall B3] &3y LIE L1
Al a3l B iy ZoY) 8eliS nd (3 B Slkeall §15] Slandlinl g3 Aulys 2
Y Y e Lean Manufacturing e exd) (oeodl Olongie gl ks .3
.CUa_ZJ\ KU
by ieges e aelin)l IS el dwdlid) 5,udlly dkaidl Slledl shs B W3 4
Lasliall
) ol 6/1

Y e lheall 515 axly &) Slasall a5lax] N> o5 o 150 Slar oW @ a -1

Aslial bl desas OIS e (3 Lnad) 3.LiS,

e aedatll llaal 3)05) Slansliin) gubd a5lasl Y5 53 glgl W6 dag il o) -2

acbiall 2:b )l degast SASTE (3 A Y] St iy LW Wiy Adasd) 5.LST) 13,

SN s e ailas| WYs 3 gl BB e ) Slgie g W aip A -3
Acliall 2yl dsgeg SIS (3 835 ety oY) LS D e oY)

5al 3l dr 2l Olbeall slar G ASL x| AV 33 L4 B dag el ) B 508 -4
Asliall 4ol dcgez IS8 (3 Al

14




Aty eplde 7/1

bt oo Wopd) L) Lazsy e e 55 ) ollabsdly dasiV) degeg a1l Byl
Aol ) Slhaall did Sllaall DR 0¥ Jats sSeall 238 Sleas o lowiia ) 5150

o) ool Zloyl Al gl 2abadl) Bl Sllea)l oy el allaby 5:LS” o Lizondy
(Alxoubi,2022,1) .l

B g OIAT 322 e Ollaall 30305 polad pisnd gl Lladly B lall a1 ldoall By13] il !
collaall 3 Sy (S B cr g areddl ) oo Sl Jats . Lsll) gl e
(49 2011 ()

il s Olatdly st sy (35l slobls Wleall fro) )15l plaseanl 3:US™ W3 » cdr Y
Jay) (meadd cladl ol cbudl) olbesly (sl sl odsall o dewS
(Heizer,2014,13

o (LomsdsSly gl ol calloall Jia) Al )l plasezal (3 8:LSU) (e » 1der ) 8345
oo ) 5 o el ool ) g 28 g (DA e 8 L ol sl e 8 ST
(Stevenson,2018,23) .phuzdd godll dy AsY opend o 2olail) 5,08

el 36l 8al5 i A sl (3 aliidl Olhaall Jo Slwd of Sl o] ga 1 OLkeall yglas
(Jay Heizer,2014,40) 55541 ndy 6L

of 358 e ) a1 Sl s eas g alasY) absiW) ) pdy (W) sl pladll
Aelio Slgsly Sl plasaal W L

o alsanl a8t dals) il 5id S tewsll 5,05 ) i 1(U12)) ddasad) 5.
gsllall s3gh e BL) aa c3ylsl)

15




@w\ ey (lkasd) 3)15) Clanglin) ebs) Janad) jadll Gn daed) B g :(’L;L.zg) Sl

Lol dlanhll ans &) (R YY)

(A bt (ALY dtyl 39u-8/1
Asbiall Lab ol ds e (3 il oy alal) 1l i Ayl gl e
asbiall bl asses wilae ESSH Aulyll Sgu> o

22025 — » 1447 &b Lyl 290> »

1yl degreg el 9/1
&yl g 1/9/1
Slheall 3)13] Sl psbs 3 an)ud Galie i 31 Auhll oda & ol o)l mglll plasal &
O MR Al gd) UL S o e ol mell daany  sliall pldl) 3 ax Yl Bl e
ki) 5 LiSdlg A oY) Olasl i) o Walall @l o ool el e L el
syl A g post 2/9/1

Ayl gozt @

(1700) wasae JUlg asliall aubgll degaz (3 cnibshly cobolall
¢ IR S )

cabge 1500 (gsSilen wigdly asliall byl degaz (3 (pibglly Cpbolal

16




sl ULy A il 3/9/1
ZLA)'J.gT cé\;ﬂ\ B Ole) oL CQ,J- Q\j;T e lae e

B e anyy g dgailly ARl alend) e degag aan Ol 3le] wiwl OlzuV) e
SV B colleall 5UST colleall Bl5] lamglial e ) ol Lok il
) B2y (LngdsSly

AL alsl e

ASE VGl dwdadl oM o

Jsm grly Sl dde SVl o Coudl Gus Ll 255780V oL dalall Sladl o
Aeleal) 3151y Sllend! 8))3] LS daldzed) deesdly 3kl 33U

ol wlans s Blmiog isliall ibyll desest o)l 235l o

A smand) Al L) — slaxW walal) 22d) o

Lyl 358 4/9/1

53459 wlleall )ls] Wleandliwl pohai B ity () Oy JdS 2358 Jo el s emy
Tl oy (el mhgeS sl ol bl dsses” e SH me (Sl pled) 3 da )
) olall ey pandl Lian e Ua iy amldl ool pacdly dlinad) ool il

dal) Ol -1

Lty i) 1 el Lelgall a oo Jayg (@lheal) 5] bl p5hs) 38 o) Jand) pasll
835t Gt
LAy R
Ayl Ak B3] e 2
Ayl S)lsM sty oyl s s

17




Al Ol il -2
(s e WE OF Sy (R YY) ) ol i
ZEY slsT .
LM s .
cole =il e
ol R

Ol o BN -3
& (ArsY) il o (ko) 813 Slomsliwl pohs) Jin ol padl 686 i 2
AN oda 3 55 8 Whas of Ay It (o L a (ol pladl)

gy o1 by 4

Il e Lkl s SUL a9 cinl)s WS dslial) bl desaz milas Jo Luhl) by i
.Qﬁy\cggﬂ Q;u)hjcfbd\&a‘NA4=;}¢§JA;L$5

ity Slpize oy BV g ey g (2) oy S

A ALY Baby ) g Cilaland) §1a) ilaas) ) s ghati 1A jAl) 73 gad

:
E?j‘

sagall s -
Ll Al ) et -

A il 3 ) gall o gl g syl s -

1
[N [ [ -
e ——————

I
1
1
]

Sy a3l Sy =

2024- 2026 - -

18




[l dley) -l 5/9/1

Blazw ¥ e (blza¥) Jebdd (SPSS) slam| sy plaseanl v oS Sbldl Jubd o
Sl el L BLoYu glabl BVl dgled) Slavwgdl e ddod) olela>YU
iy aldl oladly (Gl 35 Olowlinl) dindl Oladl o B i
(500

Ayl 1981 Oy Bkae Lo

UECEIRS CIVE N IPCIE SN RE PN BERWARINCRE IS ERCTPE [ KO-
Lgms 99 il Ol den Y et Olea) tollanll 3)5) (3 Cnaeasilly agalSY)

Sl A3 e ] (3L30,S W Jalas) L) ol plaseal slazel s s O

C?L:J\ Adgign ey W (OLY)

19




:@L‘J\ J..a.é.l\

B 13 SlaYl el pog danl s 21 Uy

20




ol i &y o) dpild) 1/2

gk 1/1/2

oy Saall gladl) 3 aar ) Sl Olbeall 310 Wy 1gp 3 il olis duhall Ol e
o150 (3 Bgale Sl Giod el 55 K5 B cobherd) 3)03] Sl gyl ol pasll
FIFO i audasly PDCA 55 Jro aogima 23U goas JWI o e Slmslin) Jozs Ll
SMED &k, (Lean Manufacturing) g2 aeedl ) 6ls| o/ LIFO & FEFO
02 2019 ol o) adasd BV gidy Al iy 5. USU ppe U 2ad gy (VSM
(115

el 35Sy (KPI) s I 6oV ol ge e csloVhadlh aids pld wlgsl e slazeN) el 531,
¢ w2l ) (BSC) st e15Y1 6l ) LoYu ((TEEP) 2JS01 analt 1y (OEE) alited
BLad asball geg fois a1 Llsn ol sda il 5l suae Ol iy oY1 s
2021 (AL astis S aold) akazd) i) ae Slandlma¥) S5 39,0 2,4 1 (Bl
(88 . 2

ey LA S Ollas 123 5 @) s Sl e de LoV ST alie a5 OF LS
Ll iy 230 Vg 2eYl bl Blela an ez DLy Jebdy axdl M5 e Sllasl) 52U
o 5 e i ) bl i) TS o oyl Slgiedly Sl s B A1) 0)

Y o dwgals Bolg) Ol olpadll sda 3ls) 3 plnd) el ) el Wl e s

21




phandl bl S B ity pagy loliall Bl SlAE) g w1 (W Y
(132 ., 2018 (2
(Slohaal) 8y13) Sl fu]) Jiadl palt 2/1/2
fladll ¢ 2l credy Bhasdl 5 LS Gdmd Galll e Slleall 3))3) Slandlin] o

s Y Slheall dudty oo alel S Gl il e ol sda de ]
J eyl oS saaaad) L 50 e el CdlSS g ekl a) il B39 C 03131 kS
3 (PDCA) 5355 5V 3 jots inwdy sl Ji5 e 555 ) calaledl 535k (o3l 3oes
Lean ) gl aiadl pseie pliiny LS 3,500 mgin Spmr Slloa) (pdy 36 mans
Loy dgyeall 6 Slleall p alsd) e ead) 305 ndy b Wad (Manufacturing
o b L 3l 09l s e asley FIFO [ LIFO & FEFO giud pllss . oel )
(94 .0 2020 (glamidl) . Gpdl lalimY BloniaV ds i iy IS

Slaadly sl (lodly Aoy abal g 2kl e GH UL ol olasipel Cioy
35Y Slstally ol aly sl a olheall 315 of Je (Slack) 3w, (Porter, 2009: 1)
Slbeall 3l3] & Aol 25 (Slack.2007.4) L oloadly dodl (loss 76 o &) )l
iget Bl O LS ol 231 Lsb oY1 50 g wlyadly SlA) e asge” BT
(ks o) eladll Clal Y deeall SlensipaYl dudsy S ol oladly oyl
Sl dly daasll e dsgez Bl O wllaa)) 5)l3] damsiiel 0L e gy (110 (2007
Bypr Co Uil a2 L ddle LSS ity A lsY) Sllaal) didsy olas (1) Bad ) ol Yl
5% Laemyiy Lolpe 3] (3 wleladll o) s o WY1 68 ong . Jortd) CadlSTg el g el

ool ) 3959 (AlaLid) 339 Loslin Jia dtd I 55 IV e Y1 alsh Gl 334

22




(FIFO [ g aulail ok ) Lo} « (Lean Manufacturing)s.s ) ssadly (PDCA)
2 et G52 ate Sllasll 315 Slnglinl a5 Sy 3L 0955l 5,YLIFO / FEFO)
Bpe iy Gondl Sl Bl e Slladl 508 piuy Yl oredy dasdl 5:UST) 8
B LY 3l ety (g3 a5 Sl 8 (3 vt SMED 2 a5 ks 07 LS altis 2l
ke (3 Gindl) b5 iy dd e deles 250 JE 350 568 VSM LT laald s3linal Janyy
ST Jbs] el oS ebadll B (3 ls (SCa Slkea)l 8UST d ey 2 (i
aadly LA pio 003 (Ol5dl rend (3 waley G (Olleall 35 (3 amg) sdaze jainS el
oS b 2aSi el Sl oda o5 Gl bl iy 8L 83b; Ul o U ciss)) plel
Olase Gk e @35iil) Ol 5id 5 et 38l e enzs 33 ool L3 Wlesl slaxely cadlaall
QW s e Lol s 2l Clbedl) a5 s Jo )y 63y 397 &) BSC 5 (OEE, (KPI

Sl tws\ d ey sy 3/1/2
yshateg Wlab 3)13) lonlinl &5 o gy S50 dazny bl plaill 25V G W gonls 8305 iS
oo B Wiy ahasd) OUSY Gred e B B g Slisdly Gandl Slllaze me 3855
plasy (KPT) g} 65 oola50 S7elsY1 ol Dol 30l s o (U3 3o 2l ST
il gl o 8l ad e 3y S oY1 by w5 3 (OEE) wluadd) abolzdl 5.LS0)

(101 . - 2022 (Ludi i)
FIFO |/ LIFO & sl adsl 01559 PDCA 355 Jan ¢ ered) st @lles cals LS

o & o) e adeld) e 8 il ity Y Olles by oS 3 U2 195 (FEFO

23




gl Sl s Je asles @ SMED clissy 520 miadl sl godss e Lol 2 Y)
2559 M jsbas Lasd (VSM) aedl i alay s olgsl gadas ) 8LoYL coblanll Lls ity
(65 .0 2016 (uald) . Lol 5.y Jand) 3305

SV ol e sy (sl W ST Lograsy i) Lol e sloze¥) ol s 5f i 0
Bl bl s (3809w JSlr DL 083 3 g o A BY) 8 Ry i i)
59 Jodl i Cllary (23 08 adld) 855 e Simg Byl ldeal) e slaxeW e s e le
gl bl we it Leladl 39,0 we i) ShLY laty Al 2l (3 Tlatol apad) oLl
o2 2021 (spall) mlall acdl ady csY) daliza) Oled) cabpedl aVls 23V bkl
o s JelSan (S Sl 15) Slomdlinl ot ez B Bkats 1S ol 55 0) (109
sV @l 5ag (BSC) 051t el ailay 87 lgsl alitscaaly sV 3 dayy o SeVly bl 08
ot [ el s5em wm gy V) (ped § p il e o) Bppe g )

Al SIS Lkl 3 8 Sty ool Boedly Sloliy Slabiwy Lealidly LDl 3151 8311 0
B o jimy @3BV sl ety W celiall A lsYly ¢V (3 Balies Slid 334 iy 2l

(Heizer, 2020, p. 223).al)l Goudi 3 cluall sl

BLus g Wgslgily dstinall 4/1/2
Ol Jol 3idy Ollaall )5y Wb Sladlinl &5 Corgind s3date SLdd axlyy wleliall £
i)y bl Slelially adddly At Slebiall L plyl sae Jo olelial) sl SR A sY)

Slebiall b (JU fem Jo aelin 3l Il (s gl B34 aatliat fan oo ¢ JSs

24




2 i) oleliall S5 (3 oast) Gl 3 aedadly B9t Olea) 32y DL plusunl bl
i) pladly SIS

el pidly il Sl (Gandl QLIS (Y1 CISS L) Lajl Sbaodl e sl Aslisall a1y
ganamsllly il 3lslly chaadl Laloally mad) wlles Slo ST oVLaiVly wlaslall Ll 3
(Slack, 2019, p. 147) s,xd) Sl we Sl e 1,0 2alail 1ot (59,01 o Jat b
oo S O el (gailas mo anlis B3] Slomsliin] moy) e i) Slebiall gl oo s
Dl IsSS slozel 4] Bl glas all 35 ped 5 OGS Jais A5V Slhes oped S
Sug s (Lean Manufacturing) .5 ) sl pseie 4oy o plloV) oS oo i
(Stevenson, 2021, p. 190).2lacdl 5.6 a0 ¢ ol Slel x] rndy B L 1)
sl sbiy (Al gl Cuid ceas Als Olewdlto) Gl dglse s (Bl e (3
AV e AR Gl (3 Banndliad) 31 302 sedl dalian) Olesa) (Wllad 0oy ) o) rdey (il
chgnall gaad) o Sleball 55 n jpm 880y B i3] ] Jedl LaselaVly dadl Lol

Atz el OV 354y (339dls 2 50 ) Bled) 3 @by

25




S ) (3 xS delis plenl oy (3) ) S JOEIOIN [ EIEw

LA 3 Gelal B SlaedUl al

A Vo a% ; |
~ Packaging' Cfﬂ‘ Sy asldiial gen 3| Ay punll
% e =
Single use - d‘%’ 23% r\.t— N BLJ&\) z\-l-g—u\ :\jl\ r\.b'r;:,.,u\
8% = e
Medeal Q) —— & Sl acls el (2024
personal care :
T 10%1| & v’ Cnlssm:'f:im Jlayl 1 st et 3 0.7 110.6
ransporiation e e
! ) st 0 %0 6 Ly ¢ Mo
2% ﬁ . BT KURNPRFRSSWA T ARSI PRV
EPS v &
e B Bl Vo s eSS
VN A slasViehste sy il L
13% @)
PVC o e A
. . sale] WV OF o ()l ey g1l
| 17%
15% K N e
HOPE ;& %10 095 Jip ¥ Qe SO0
(Katiyar, 2024,p2) I T o slall ElzedU e Ll 0

Katiyar, ) .2030 sle Jsl2 b 0gde 35 U 25 o sl Sldis o)l jolnn 235 oLa¥I 3

(2024,p1
G (elbdl n Aanly Aosat o Rogdll LSl oy 3] cgddhl 3LVl 3 Gomr jdoete SlaadU)
g i /23 sy 15Nz V) Slomnll 4y (xS e ) s 735 4 odg Cadadl g
s (3 2o RV Y) 78 Gty tpasezlly alall ale ) & 710 sy Jadly /18 asy oL
Katiyar, ) alSdl e oo 0sliSy (Sl s,d)l Elandd) il Sa el gl

(2024,p5

26




2l Sl [aed gadl Ve Bgmle iy @gld 18 282 Sl alisaa) oé SN O LS
Pl 8 Bsdad) G o Ll b omd) G n b o lrilly (Bylly 3Yadly cpad Y1 e
s Wil 8592 O 05 ¢ inedd (3 0lEVN s Jaiy O il ag (4 K21 Ja3l) (oLl Gl
SRRV (PPN NP S S NN P P S UNSE E BRE R S

el aaal) Pl e oSgadl Qb skl

sadasl) Elany) delis ol BV i s (4) %) Jﬁ_ﬂ

© o ©

2000 2005 2010 2020 2024
- Virgin plastics - Recycled plastics
2.1% CAGR 7.6% CAGR

(Katiyar, 2024,p5)

27




50 Wy A Sadl 2l Qe e %0 10 dlsm sl Lapas slall 2882l sl (Kas
Gy JAat s G S Ll 56 e S0 gl copals slall e £ls) WLy )

(5K kil) Jawwgill (3 Gsi 2l 3 201 iy s S Sl sy 551000 8 Ll iy Lo e

o3 Sl it ) 58w (D) o5, S

Prastics

Aluminum +3.1%

stee
) Paper

Glass +1.2%

1980 1990 2000 2010 2020
Plastics

Aluminum

J o
/ pover

-— " Slass

2020 2030 2040 2050 2060

(Katiyar, 2024,p6)

28




St pladll § Gy 35y e Slhanll 3y15) Sl ] pglas 5/1/2
Ot IV o plual) pladll |55 A Y1 e 3 G g ol Sllaall )10 lnglin] ok
(Jael ISy 3yl e Alles lgsl ldanl) 3)5) landlinl das L jibly B sy clleall 35S
e Jo el llatey Gond) Slpad s Wladg B0 Oly8 55 Jo Slansl) aelus Co
oo Japniy Cbgdl Sl 5 e 5. (Lean Manufacturing) s.s ) sad) sl gobs (JUU
o9 oalE r Slewsl (SMED) syl (SE . el gl 8350y Y 525 1) 525 & ¢ Jadl
(zhang, 2022, -y 3 ST a5, 3245 Gensad) Slloall mpped 3 s b colhosdd) o Lol
p49)
Jsbl s @lsall ad Lo 5,030 (VSM) Value Stream Mapping sl j5 cs 5 g s
A Y o) 35U e Y

OF 8% Slbaal) 3)13) (3 Aadisl) SLaidl s OF iz ¢ oliao VI elSTU) e sloze) il aag
AT ISz UL e ddd SLLAN ST ey Ao,y OISl (3ot S (B 0 Lielay

Dl e S e 53 e et ISy Slaal) i) Sl gt O] LA Jlaby 35

Lerls &) 8nSdl bl b (3 dols  sloall plaill placdl sadl pedy s sSly 5L
(Chase, 2020, p. .oleusall JWy Y oY) e Glal oSy Lo capad) aeliall oL

212)

29




0.9
I
3 T ——
. D-L :
1.3

EA PRl | gt @b 1| &luini 1) wailpeall rate SN B
dubaill agbaill Bgogindl welagioll ynde wrdlas i

djgla dbii

sl W aaladl b)) Lerse Joall 2dl Q) 41 W) 5 Jaes @ 28LL =y (6) o3, IS
(2025

dgste b5 1.3 s Levge Jual) aid! ey JB1 U o8 3 ) JK0 akidl dass¥) el
cozif) o 3 s s A Sleluall awy gt 1bs0.9 1kl ¢ dbisV) cais LS
andl). (Logee I gm0 dos0.1 i ol Lo il 2l Bloy a S dbii) (o IS 28l
(2025 Lo

SV el byl 4SSt Slelnall ssbadYl 51 6/1/2

lells ves 3 pale S paled S ¢ sbgll sLaVl e (3 Ga 1ed St Sleliall s
Bye 3yl Slaslinl e glbadll M ez OL5g SVl cOlld) (Calidly anad) L) oo e g
Ly bl 50 ndy S S 3 g & B39y 2 BY) Slgtne ol i Wl
oot oM e Blles 3L daaw S 52 oleliall Wy bl aSandll olebial
P 3y ol ol e G W coleliall S skiy el ] Bt (5085 Badaze las

(Krajewski, 2017, p. 178) .axuly Les

30




(e penad) dakaily ollao V) SIS Rl Lo S plasizal Gols colheal) §)13) 1S g
@abasVl e Lo Glgl oSan a1 cadle 5UST gaady bl i, Y Slhes (ot 8
M BE Siag pladl) Aas e by B3gdl AL julad JuaVls mnll 83 e S OF LSl
5193 opt Eom Racdl) SISGE az A8 Sleliall eSS OB cands 3l (g L peiindly Dlasl)
o o) e s ISy slaBYl Bl e U cislial) Slelbdl oy G55 el 5l s
Jl Wy 3jgmms pls slgs o RslezeVly ciad) bl Glas SLad pladll axly 35S 1ol
oK Wl Bls] Slagliol 555 ¢V ol olesl galar I e 0T Y collelly L sl Euad
(bl Jsl jalas £a5y ged) delianl 3ify (sbyll SLaBYl Jo xidl se0 Aellies des 30

(Panigrahi, 2023, p. 17)

st dgbg) ds e 7/1/2

STl G| g cg39am by Ogeke (BOO) 0,08 Jlecnly 2alas 28l 3570 2 2eliall 2
W O e Sl adlae el L ) el die o Oldin sl s dald)
v sgnndl el AL 5 sy elly aslially AW Y1 lelad ol by s
1575 (100) ST o Cinas o sl Slsng Cadadlly Bzl slgn Aslin JLg 3 801, 3575 2y
Baple A gestly Aib o)l Aeidl Labasg 2030 2Lt 3 s Bdlgze 2ebiall 2b gl 23, OF LS B3 5n
EAPRUPE WO IR & Sl gy mensi e JE Gl Ol b

G Asliall byl blis Cdo gn oLl slpn plbay Cadadly 2aad) slis 2L plad am LS
Sy aobally oSlgnad) olarlaml o 1 Al olnad e Bauly doge Lggin j ooy

o C:J\ J_..'é 9\}—”" \_@jM SJ_:.A leds (._3.&.555 42\_31\.9 SJJ_é 3_:.1.4 Olswin M il :\_’.,\.]aj.s\

31




doeglly dadll ObIREV) iy 8a5 b gt Job o AV s adl Ay (5 eeag il
(2025 cactiall 2:byl xisn) . Slhoall (Sstamn Jo of Sloall (gstinn o clgr
et 9 Sl
Sl Byl el labas B ld cl oy el 3l e GLeD0 e ST L3S0 e wny
¥ydy (3gn ) 3LVl s n ok g e Ol SBY Al SISl s sy ady
W]
N ER PV SERAY]
ALalSas Sltie A8 ga plily (O3lably (xSl coligl ) Jador Cadadly dzad) pllas 1
lly delially UM e oolellad pud
alag ) me clapds A b (il slpe A Ol e el slge pllas 2
[SO.chslgsy il 392
o QU gt ey ey (13 B (2L @ plae oy pY) el Sl asel) by
Ayl Sl 3)laly ol
wlly ALy 23
(Cdas ¢y crodl) Ldadl Ol ons pe Leegs Lab—dogll 30l 8780 s OF: 2301 @
L Iy oo g1 3l didoneg S (3 LS oD laall—
by 5351 e Bagled) 05 5350y 2l lroll ) Ll cag Al

el @ sl elally SISl sVl BLY1 e pss )l

32




8y15Y1y sealaidl S
(g 13) Lem)lig Bdgmcdl (3 Asi5n iae 11 Ll aall cllzt o
s S8 48 Ay a8y (o Olahs BBl s gazt 0 8559 2445 310) [ 0 G o
Agise
gl Sly3leg OIS,
75 pran Jol sLidy Al i B9 Aose2 we 8T A3 A8 cudy (2025 4l 3 .
o a5 ) Wil ailadly 8K e tsliall b W) Zde 3 il el mdial
) Gl i) s alaZy Bl s 2o 500 0 T 2355 s b 11400
i) 2N Caadl
by AL @ ol AV s Sl ke by 3 Rey A paall ls @32
2030 3 oz sbsll Sl Slulin
SRS [ W [ RVLINEAP VTR W
W lelad) dyee ag Ll slsey Cadadly dtadl ozt el 3 g GeY degadi udl @
Al sLdly SIS
teliall 2030 assandl 13) pos (3 g el mdal) goin o SSLE D s @

el a2t B Ak sl g L oS by I e

33




Slkonll 3511 by a5 2/2
gk 1/2/2
asliall plad (3 Bgag Relkio) 30389 Y 3ol e el S dn T Slleall 3y13) ol o5
w5 16318 B IS) §y15Yly Aedall Bl T3 o cutdly i) gl o oLl o g g
335 Iz sV wady el aaT e uSEs bl iy 2l 53k) Bus plell vy Lasll
L Y ded) >1e a3 825dl et Jo S5 g alaladl Sagdl coalie ela (U5 Bl 3
shas a5 I PDCA 595 20gld lgsW oy a9l 203l 52 el ollbze 205 3wl
(Meredith alixad) st gady ol 2515 oz W atd) paelly Ganl Mg doiidlly o doscs)
& Shafer, 2019, p. 133)
B s e aelas gl gl 3)ls) LT e (FIFO [/ LIFO & FEFO giud aulasf U
(Lean Manufacturing) s} seead salie 0 i c3sll 3 .ot ySly sl 3505 cpndy
sl Sllas e VSMy SMED @l lss gk 1) BLo] colblan)l iy BUIAGL 505 &)
(Brown et al., . ) jaigy aabY) G o im0 collaadl 3 Slgzadd il L,

2020, p. 155)

et psnnd G collaall )13] 3 Rege B3L0| el ST e cagadl LS Bl 3
hledl 3 eddly laglall OLb gl Sbasd) & Al 5:US 544y (ool Al B N (o LL)
Julisy colnall B39 ot (ol dr ] Goiod Bl VI e L o) sl gt O] i)

Sy ezl ST fas atd ensiy ol glaall Gl 8@ e i Lo (IS

34




AaSC ST 31519 Lokl 4y ot 2/2/2
pldll & bl 315y ads dolg cdSa g LoV a1 e 2SS 515 Yl Beadall 2 bl add
Tabaiey dmgie oplie OsimUly clolall s o copptiall O30 B0 3 @bl sds b . slial
L e ddal) 4 bl oS a3 dale sl Gk N e bl Ly A Y1 LS e
PRt ol 324 O (ol LlEy 285 Sluld e sl e cplell s15Y ) 3 L)l

(L1, Y, 2023, p. 14).2-y)

Slginny Sl Lidy ol B ST by 1) SIS 5Y1 cre (5T a0
oda 5 o O ol g Bdl Oleiad bl eekedly (g)f3Y) Bl Eo3ls NI mn el
31 & elarlly ool LG 23U ] o) lbes 52 fonl) ol iy aslsh cly) il i
(Jodl sy yaasdl o (@3 ST IS Slgal condsbal (pafl st ma B kg oY) ot U
Slhenll 3 US" pnd (3 Bl] 89,0 (o) odin el mavoly ¢ S Sl 2 Y (grme pdy U] 5
(Heizer, 2020, p. 115) a4 2l

Y ghle aer OF Y gl 2o gl olsbodll me Sbad cgrly B8 2SS b bdl OF 2
sSWly o ) et o e Laady Dokt T coalio el ¢ g 2l 550 ISy s
B3L) woy ISy ol w3 badebe oL b oda e doliall Sl slasls | clboY)
3y15) sl e ALl 3laned 39,0 Leislon edoly Lgagd Ly cipslasVl aslizeVl 5ids i oY)

(Heizer, 2020, p. 23). a4 olleal!

35




alid) 55431 3/2/2

o @ 8as Sl Jol 334 1] a2 I Slhedd) 5)15) (3 2wl V) oalil) o 2lali 39 e
Slheadl (et e LapSTy clolal) i 3ser BT IV e U3y il Slaadly Sy Gl
Sl o cobglgW1 oy Jo feasl) Loy s Slaley (o3l o Abalad) B39k dezad . oz [SCi
(Chase, .3:usd) credy bl iy slos Y1 LIS o3 St Y e 8IS e 835 jolas ol
2019, p. 93)

Syl mod plidly 35U pnayg ¢ peredl ) B a8 Alalad) 8394 Lol ks M5 e
342 Jas By pbg e dhlad) a3 Aol FE desn  Oplbll ) Sl (3 el uedasd)
I e W1l 3 LS B laby 8eliSS s AT 502 63Y) (tn by (3 Bl Rijdd s
(bl B35y Sl sl (g (KPI) a3 clsY) wlase foo 2008 ol 050 alaszaly o151 3
(Kim,2025, p. 464) . jexdl wiilly ol lgsl Joads s

63V il mn At BlaaYl Ly (3 (BSC) 01t c153) 83lay oo gsl Caals il ] wLo)
B s ey Bogh) BUE ket et endly SV e it Basdl e ST e a4
S 83020 Sl Yy olakl didie madl pldl Olea) cololall Broxd) B gdlly oyl gis LLa)
(Krajewski, 2018, p. 54) i gall adldl 5300 3245 25V Gpnd (3 s W (385

Loy 5 @ pabed 3 cplzad) sudl 32y el (St w33 Ll U5 T alalad) 535 aws ol 3
collasl) 3)13) (3 Wlad Slonging Awgle Slomilinl po adadl el iy (IS iy (Dal)
s Qb Sim b s s e LY claladl B35 Slinds e 83lia) el bl g S

(Schroeder, 2016, p. 101). ozl ey 2l

36




PDCA 3,95 4/2/2
cFall pladll 3 Sllaal jexdl resdlly 83534 51) (3 Al D1V 0 PDCA 395 aw
55 @& I e 55 Ald e 83l GVl LU eV Gy Sl d ] 891 sda B0
ey Gl wad G el Aois )l TS L pedly chasl My il (sl e
babd) 5oby o G i) ) A M e (D il o, dlly Candll LS i llenl)

(Kim,2025, p449) .ss5ts 2l e dad) bl Sleidd w0 (o)1 e saadt of sl
e Ol Ous Gaad) Claaly i) 1Y) @, Lieg B et Jots @)t Al s
o () Al £ 391 r; gl o Bmeatl) Olel 2 Yl WAL ay sl Ly clas Y
N e B 55Ty Bz Ol et Sy Sllaall ety 80 il slezel 3
3 aslia)) Slaw sl By e im0 ezl 4, S Je PDCA 395 aJleb o . ISK0Y1g 3344

(Jacobs, 2021, p. 110) .zls¥l & 2l oliond Goidy i) bl o Jolad
B8 e jym L colatdhly Slnall B35 ety 8L 8315 Gl S (38001 o Dy walusy
odd Lozl 1SN ealyy ale 8 LSS dontinY) Lgihal 3,2 21 Bpud) (3 8Ll e Slinnssl
sl sl Y e Llg] oSy e cls¥ly 2l Ll shaty patenld o) B8 g3 (3 55
(HilL, it g oS opadly G gl lllaze n oS o 185 o im cuslinal) sl

2018, p. 58)

37




FIFO / LIFO & FEFO ud) ikl 5/2/2

ZWYs 0gdl Slhes 350 3 amled ©g3Y1 WFIFO [ LIFO & FEFO gl aulail jews
FIFO sl gty b5 LN Jliss 300kl )15 3:S™ Jo ol (Ko 35 o ¢ loall plad) (3
(77 e 2019 ()

(Lean Manufacturing) s/ aedl 6/2/2

38 et ) GuE g i) Slngdl) (e (Lean Manufacturing) gz ) scadl e
B sl siSUg Araral el o pgedl) Win sk Ll 2@l je daasVly WU By dmiad) Sllesl)
s IV e gzl s il gaidy ST B ubl Ay ered) Gl (ool s dazes
(Mahadevan, 2019, p. 60).5554) endy IS

@ (Pull System) coedh plas Lete sdase iy wlgsl Jo 5ol asadl Gubes 3 desd
g Slles G Ol by bl il e Yy aa LUl e Sl ol 2] e
Slbes Jews g (Kaizen) wlisy (Kanban) e wigsl 4] 8loYu ) 30l o
L e Ollaad) 3 adle Ggp by ) 3o miadl O Slladll ) ey jard) o)
2017 @) adete ST Say Cdlall 3 wlladly 135l ol o S ol Ko
(99 . -

oA 3US" n S s ) (Jsbbly Sl i (3 ) gty il L s 5 LS
Bols Badaze Slolio (3 Rage B0 o3 ) miadl Olinks Olss S ISKas mrall 28] 0 g
bl 8 i (3 sl B s o] GO Bl Blnna) de s by ) s Al
detd) OT YL c8atl) Wisdll 08 . pad a) (3 AJle B39 13 Slmtie @i JMS o hadll Loy 3084

oo e Sldeall o 25 (3 Tgpeg cagill o)lgal) jatie Cop)ly sl B (3 Bl Sl Gl

38




( SU) sl o S el 2 8059 il Aaglie DAL we aladl e Sliab (i ) (oslll as

(121 . » 2020
@5 e (el pladll 3 Bl sadly B Y pad Al dendlial gl anadl Al 8
o3 3 ke S ol sl oY1 Maall BiLall 2l e S5l ¢ arad) Gy (35S E55Les

(65 .2 2018 fa3) . commeshl eV (Sgme miyg (3Ll 5o

(SMED) 4,k 7/2/2

Slhes 38 et (3 Dl w195Y) o (SMED) Single Minute Exchange of Die & ks J
SMadadly SlpaV ek a5 T e 2l ol ez L Y1 e LBl DBl Wiy sy
Gy by e 8eUSy Aoy bad) Ollas S5 ma U sty 2i8s e 5T UL VY1 e
PEINUNERE I S TS WENU] oY) Lk oo My gosenal 83lely lheal] 385w SMED
el S S U5l ) it i alatil AV Uiy ol aglal oS gl JlasYl sd
iy gl jrglaiy suomge Sl plIV e 20l G o5 92 SMEED 3l diod o)
Opane) heal) 610V jarel) cilly A31al) e 5 sgmy e () Sllas s o sl
(112 . - 2016

Lean) s} mad oo 31 Olomlinl an bl oda mes Comgn 3 ) wLoYL
53L59 gl LB o2 35dl dogis Slinsd) o Saadll s3linY) Olez) (Manufacturing
(S i (sl w8y et wlaad) (S8 (o St SMED s.bs JYs e i Y
s al) sl B8 505 ) WL (0 W Bprdl Gpedl St on Juladll 3 ST 890 3024

(83 .2 2015 i we) ple iy aknad 3:ily Y eV e Sale ] T Slasls

39




(VSM) iy ka5 8/2/2
eliall Slkaall 313 (3 deghl adudmdl ©193Y1 0 (VSM) Value Stream Mapping &k A<
Al a bl ds Guz L bl IS8 2 Y ollad) dhler e 2l 305 335 j3a5 e S5 Eum
o) ey 8 lS) pend G iy U Slleall p Slgmdll Sy adly gl dsed ad

(90 . » 2019 (0) .ollaall 3 elezdl

OO IR (RO oo Y Slgls e bshas SRS A Ay clis) e VSM b5 v
5V ot i)l AN 3y jsadll bl Lud g L oSy GUasNI ¢ i) e e
B3Ljg chygrall pd 3l e Bslexe¥) e [adly ol sger we s Zomgliin) B3 mgd) Ll e
wls wlebuall 3 puly (S aed o (21 ey el sl T Gl G et sy (@) Jans
o Gl sliSy (ol 85 Olad) 3daa B o Bolady Bds 1S5 (o adled 0F V) ¢ pSJ) o
(104 . 2 2021 adl) i) Slimd) Lo Wl 3))5Y)

o il Cpetl] Bt BUT eziyy calalzd) 2500 55 3 8 K2 sl VSM 01 Joall S
g ST aleall Jag L oSl ayddt Ol Ly il Blall i wlhdl Lud s
gllodl 3 2y Sastly AV &) & le IS e JWLy i) sl SlrlenY Bty

40




Slkoall 8y15) & Sl 2SI 9/2/2

e e o bl Sllaall 5] 3 Yo st g anad) ol 3l e sla oVl (ST &
S5 pliseal (S8 Jordal) oY end s SN BT Jogdy bt 1V B ally 1S DL LS
3 o &Y Johir onedy (JUasYL gl aab) 3 3 oY) Al 3 ellaoY) (ST
(117 . 2017 () adSdly gl adis

ABlles (3 Jof By 538 i) il o syl i) o el (SE OF 280 odn 0ls e
Talail DL e llaoW) ST Gl 53 5 LiSUly 8353 Sllate e 315 (S5tme 8315 ] Bl
L gl 8 JlaeV) LUT wady alaad) bl e Y ) pasand G ALISG Bl
5l IO e gl 5L et (3 g WS LBl ) j2i% Al p sl s 0 Wiy
M e Balinnl sl gy Sl WE 1) geon @l W ol (S sl anady (Ll
(Slack & Brandon-Jones, 2020, p. 107)

Jelomly izl 23l otz Bigh ves Slgsl olilao¥I (S B chondiin Yl LA Syt Jo
S s axlyy (s oo BBy Begoge ST D3 S s cppall 806 55 o SlaYl
el Jaldy oYY e ball slxeYl Al (3 Uogas s Y1 bl dilas oL sllaoY)
iV S Adasl Blog renad Aagll 316 Gakiy cdenl) Bl bl 1] BLoYL (g el
(Robbins, 2016, p. 88)

corly (BN IR ol i dly Dol mdy Slbaall 3l5] 3 228 oda s by (UL
Slnssll el Y5 il ol jarl) gladdl b 3 il olsSU A sy i el 85 o
Bendl B0 309 ¢ Jol B35 1D Olontin €A A Y1 8 S jp5ad BLISG e 33linad) 2 203
(Wild, 2018, p. 96).al) Gt (3 otz

41




0y959 Sk SV Cay s

Bl SLAal B2 e VY SE ) g ) 23ledly L) e Begast ] olaoW ST
pasnd ) A g e slaoW SISTU1 A bl e el el 3Ly ¢ JulondlS (i
L s T @J Sy DL Ly saaall el axdf 3 i g (pplial) Slhedll §l3] ot
e Adal ol ST Slankes g g adels ST S Zomglin) ) S Sl tl) 2
G ety Y Slhee Joed il SE e asell UL Ablesy (V) dadl Slsj st
G52 K> ooV ST a2 Al 83039 A 2y csllos ) W5 (3 poalewy L2 ¢ ol
B U clgegdy |3 JlaeW wigsy a1 el 2l e Jolid) a8l o ¢ ST meiadl) pygio pos
(Russell & Norvig, 2021, p. 78) .clbaa)l 5:US 0 5385 bl

Ul U e ez AN e gl IS e islial) Gl SN Sl e aelid LS
collonl) 8)15f Il 3 )58 oad OF olla oW1 ST (8L ¢ panadl o)l finds . ool olaslly sl
3 835y 35U o ol bsnn 3325 Bpudl ool CST5 B8l By ST slis Bty ibs5 o
(Alpaydin, 2020, p. 44).- sy

Slhoall et G Sllad VI £ SIUN by Sz o)

G Wg My 3 USII e Aage Bndlin) S5k g Ollaall ))3) (3 Lol (S Sloglnl Gk
ozl UL Ly Y wdadl oo ¢ slila oV oS Wl g Jo U5 dezny . sl pllad
5 S e Dbl phseial S e sy B ST 13 S Slleddl e Gpend
& FlilaoV) ST g LSl amgl ity (g8 St olall e Ly (i) Sl bl
bl S3gmy Ax WY Jdes e Ay B IS e scall Crig W)l aledl

(Goodfellow et al., 2016, p. 97)

42




& Fllol o153 Wb slaely (Bl Slpii pe S (313 e Balail pslas fatS Gabad) Slonslid
PV ST pe S cBlS L BLAYL L0gd) §ls] crnnd LYY e Sy ca35d 480

e 5SS Lamjys ety Bl Sgnal w355 038 23U IWS e 35y DB 35| et
Pl oy by Sladlia¥l sda das of V) . (Poole & Mackworth, 2017, p. 63)
G bl Sl e belad) e 53S0l s ) 8Lo) ¢ glpend! Lenaly Laddsl Olea) dsylo 2aS5
Aell) 808 a Gimg QS o3 ooV (ST plasianY dowsly Banslinly &5 Cielar (el
B3lize) bl adoed LMLl 5393 ulas wo IS 33155 8)9,0 ma cAwgels 3Ll Wlse 3i%y Wlal)

(Haenlein & Kaplan, 2019, p. 17).235.d Uil o alizasy daliza

Aoz pllas ) SN Wilgh
Simr 3y 2liall Slloall 5cUS a3 (3 oaled g Bypd Julpall o olilao¥) (ST Wish S
I o mad) Slhes pnd @ JBb K2y gl OF ool ST S 3] Bl e o
o> Al 635 opps 1a Zabize B39 Ao SLalEVl LUV s i L (3,80 SUL 381 ko)
ISy sl Y1 s @ paly & iUy Bisgnse 8T Sty Rpdiiidly demglin) L3 S
G5 pe A Dbt ais 3 eV S ealiy (U3 ) BLAYL L olleal 59,80 22
(Kaplan . el JCa0 3ol JMazal o ety ldall iy o Wi Lo (0640 Blaally 30l ol

& Haenlein, 2020, p. 55)

YV plalal Jelad) (gorn iad o) L;I—WY\ ST aadsst e sl B o T il e
S gl 825 e (3 Al L‘SMD BB Slles Lgudy LA 4o Slesl jdg M= oy
Adged) Bl o g sMaall Loy e im0 Guleall jaall nadly G i) Olles e

43




B5) (et L e o cdais il ol e wisd) 2w Y (Lecun et al., 2015, p. 109)

b sl ool Lot SUL r 83LizaY) oo W1 e8I ey o ¢ Ll SOV iy 2,201 5 10
Oleniad 21 (adly Syl o Bl olaid) oda ey bty (3w L igmge ()l gl shaty
sbezed 0B cple K 2 Shlell gty ! oYU 2o M bt e Joladlly (Jggand) plaszay)
G Gkl dggy Yl Slheal 35L& Ry 1B ke il (Ko ellaoY) (ST W
sy S lpadly Gsed) lllate wa Jolil) e 381 s Bagbly 8L e el st

(Shalev-Shwartz & Ben-David, 2014, p. 81).5,.z.0

3TN 8y .1

s U3 on el Slleall clol (3 dwseds Slind g Gl Y Lelsall e 3:,LST 8505 A
B3] Sl el Y1 b e fedl) 3305 ey AlaasY pEY Bl 3l sy eyloll JHlaze
i 3 waley PDCA 359 (Lean Manufacturing) g2 saedl Joo ctedisll ol
ks aladll 5345 JWuy (Uadly SV s ) (o35 U o ngin JK20 Ladlany Canaall blss
Ogpll oo GFIFO [ LIFO & FEFO e giadl) aalasl Jo slaas¥ paley (ill3 ) BLOYL
(Nilsson, 2014, p. 70) . bl Jis ts)lshll o Blad) &8 oo Sim & ¢ utSH ki
Al gl e o 3l B0l @ Lol Tgs Ll nly ol oW clSTly 221 52 4l
s13Y) ol UM e L e all AN S Ly colhan) Dl (nndy (Lgigd L5 dlazt
@ EFF, (OEE) wiuad) dbtad) 5:USU Juns Jzo ((KPIS) gl eV whage alisanly
ol ) B a5 OF LS 2 Yy 5351 e sl (Sotans 388y Dbl 2810 S i sy
L ccdleVls olaadl ods o (Sgad) 830wl pany Gl CliaVlg 8,5Y) Ol fsl (o Roelshlg

44




JSay Jally 21 Foedl (3 Dlensll 2ls oy (o 2ilSSy ol 2lo) Vot 382 o g
oo Shab b LS oy ol iy et 3 Tyladnd 55U B35 e ¢ Ly L Jleb
S Ml 5idy paladl dalial Olea) ) lojlell dusy 3)bY) wlgadl B o) Oles
(Brockman, 2021, p. 119)

bl ris 2

Ges 3 Ol LAYl by asleall Olhea)l 3l cpnd (3 L) Taaie lag bl j2is
Sl Jre Dbyl sbezel P o2kl Sllead) (3 B iy 51k (3 bSouill Wlad Lol
ety Wlad) e ollea)l e W BW s (Ss o(Lean Manufacturing) s aaad
et 3 i PDCA 305 2o Slgsl gl OF LS ZlsY) (3 2SNy w30 iy ol 305
JLBLoYL abis Gmmea? Slel ] Sy (el Y w2l S QU polas Lid e S, an
sy o8 DU B e i L Ogll 315y Wl Ly FIFO [ LIFO gaadi adail 35 (U3
(Kelleher, 2019, p. 88) . fusl Koy 5,5k JMaza) o 539 09550 305

S ST Je Coadl g L 3oy S5 IS ollaall 831 ey sl ST Sl (b
G o Osbad) 055 OF gl o LA Y 8eliST e jim Sy cate usll By el ] BUE Ny cie ey
e Sy 83 Jo S5 Aty Dl mg po bl ais 88T Gaas g o WG Bl0Yly Jasl
sV e alg] ey oS M ais e jexnd) S O] R o Ble il slsw (B p3lias
Aredlal) 88l e g (A B3Ljg LIS B (3 ealis G islia)) Slangoll Qg s
Geind) Bl Bslas J2g U e aH) e 555 &) Sl 3ls] byl slassl OB UL Bend 3
(Marr, 2018, aslizung ey 353 Slebio 32 Jomdl podyy bt 83531 and g plazd) o

p. 67)

45




<y, o2 3

G AAle i - | PG T WEIS CH WOV B R Sy B e v Ay O - e
SSen ddatall Sbldly SbL L IS e St IS Ll )l lealy feall 86 UST 5
i) Shgrad) e gy By oy slos N o Wi L by 335 ST ol)3 3 e 000l
Jelondl g iylsY) Slaglall 2alail Lgtn AN pes (S Zeginn Sy Slgal e dazad L 2)l5Y
S o)l e lies 6 2l Glag o) el a1t 3 Slam Yy 2ol ) 3Ll (sl
(Amjad,2022,p140)

i 35y JL BLEYL (Bsdl Gy by miall Sl Uee Logh oy 11 odd Jedd) sl 0
i et St DL id O LS g ISy il ey UL LS e 05 Jagay e
Slkaall 53] (3 apad) toall) S Lpadll gl ol aaidleg Bg 0 ST Lglagy Sl A B e
Julisy Y Y et e Dol Bib S L caldeliy depy WIS ves e B3l 1SS 4
(Fjelland, 2020, p. 52).5554) Claal 5idy ad)

299 el 1] BLAYL (cpptdly gy & Dot Bloial Cllan 3 o 2alail A4 015 (el ey
e U A M Slkes 3 e Sy SbL pldsezaly Y e o e Aalay Aty
92y ¢ hridl pad) 5 sand) 2B me (S e sl Sl sl S Al 31T AN e
ol el e izl sl Ol $ol) cliall slbdll BG @ S K8 e

(Hassabis et al., 2017, p. 75)

46




FSulao ¥ (UL dag bt blslly Ol

o Rl BLL 3 s L;Js agad) olskdl e el Gl 5 & gcuww LS > A
glas g sV bl pa gobedl s Akl b 0 e sl A e Sbasdlly aslsdl
ane o o 5By dge xS Able 2 o1 Ul ooh B L Ol 5y SUL dosak
sy aped )l adasYI e slaxe) sLs)) =) Lzl S Sl dT Glpnnd) 21 Ay L lS32))
Sloghall B39 JlesYl &)l ezl 30 L (a7 Slamd Guled) Slaglally SUL 2,25 ¢ ol
(Schmidhuber, 2015, p. 94)

P otV S aulasl Bloy pshed 39,00 22 ShL GaE r Slasl) e el Gl
Agad) Slaadl e aedl) Balial 3ad Ole) il shdly Copdl 3 oljlamal Cllay ()
L pshedl 4 Y o) oladadly ola sl Glas LA el oY1 ST plisaanl (2,4 (IS
Chenetal., 2021, ) .aull SLLY allasy 0Ly lhosll o) oy 2556 bl aoy  oan

(p. 100

coldandl e15T ) Wlab 31af A Flilao V1 S 4z ) Y 0B (obdodl oda a2 )1 e
Ul Sy 2 BY) Syt ety (DA B s s sl Y s s e Bl
el po sl o Gy B r A4S Agple Sl el oVl S Golas s
el Do il d3sadll OY gddy Ollea)) Wslael Olez) iggllly asdsY

(Tegmark, 2017, p. 83)

47




A3 bl

delial) Olladl) 305) (3 LoV ST dabasl 3odas 4l ) bl 0 a 28NS bl s
33155 OF gl o deebon Y1 ggedly 48051 tosll) ol by Lor S plasianl 140 las e
&Y gl ol S 285 pde Olea) AISY el me ella oV ST kg gl Slkes
R RV ICH W RN NP VL RERN FES e PR I A R USS WL St PRV CH W VI S Ly WE ]
deogar sl ol Aoy i e 2LV plisnn) o bt ) BLAYL (Y Slaldly oyl Al 38
Sl @ A pasead Wl i ) asT a1 e ball slasl oo 0F e LS. o bL
(Brynjolfsson, 2017, p. 112) Jlee¥) telazal sig & gt 1 cllasl ¢ 3y 2lezn!

Soe g sy AL Jo S5 dedly Bt b1 oy bl eds s Joladl Clly (U
130 Vlp deelan VI a bl iy ellao¥I el plisiad (313 gl g,y 230 Y1 U nis
(Bostrom, 2014, p. 105) . ez Ky

ol e Wl OLSY) Bsi> ol Ay LoV oS Adal el i cdesl 2l e
L SNT e ol ol e £ Yl Aelaal) SUIT 1355y (LS a8 sl (g e crlalal)
G A e @Y toll) e absld) g aar Yy ssUSH ped n Slledl 3ams (LU
skl el e waldl amdall sug Lo deliall Sllaall 0] (3 skt deliza) ey Lamgd S

(58 .o 2020 (k)

48




L}\;,,...J\ &a‘ﬁ\

e slas¥l w5 ae Aol ! deliall Slleadl 33 3 Gully Ga e 3 oY e
Slly Bead)) Al il 2 B Gliendl oY1 By L ol o¥I ST Ly deed )l 2alasY)
e o SUL Gl o A1 (85 (3 s B 3 D1Vl A5 g SIY) Slemdl e ALt
Gpslial) (St dalify ccolaglall (o aan Waney a2t tlail Lo sl St dsliall Sllenll dases
Sl i) Blpedl oY) 505 Cllan (U Ae e il bl Leoym (bl 3)15) 2ulaily ((ICS)
(ol e S adly (Jsodl Olode blaly (bl padsy (oS e leas S
(71 . e 2019 (D) wlsley el OLYI ples e cpibsll s ) BLOYL

Slheal Bylazal Jo blisll (59,0 o 58 Soslpoll Gnpn Dbzl 8 B0 Al Bty pshas Of LS
Oty (Bl Cuas” o fre caadh) 2l Jolb) 25 0B 64T b e alasd) 100 s,
(93 .52 2021 (jlnd) ALt s 335 3 waluw ¢ 815 Aol ey

JlzeV) olllaze sligeel Ol ciaylos diel julany ey olulis Bsmenas el =Y 5 065 OF 2
Slowsll gl Jros 3glly Baxed) Bl Sldgd) e AU bl iy« slually o)
32l 2z slazsl ma ¢ atone (K2 Za) Ll i) oy gy (i bl i (3 slinal
i Gly cOllaal) ol Lo S0 Y Slagall f (3 jleaa¥1 O] sl Slagd) e S e
) ale (i g bsYly Laidl oY1 e Glg) oSany e o)l c1500 ) a8 sl 3 Uaf

(69 . 2020

49




ke

gl & e 5SS Sllaadl 3l3ly ol 3o 3 Rl Slad) e ily SGL ok e
G gy coladl aals) (ol U] o calelad) gl 2laYly 2adll whld) Gotan ano . sl
o Gei ) el e Bd Slansiinl Gubl G Sl WS jab OF LS akasd) 2lladlly 5351 e
35y hanasize Sl ooVl (S lais Jusly w3 Jemdl Slhee bt o (33l Ada]
(101 . o 2018 (i &f) alas

sl &8T5 0 LS Bsliall wlowsl) llsl n DLl sy o)l i (AT e o0
3 Vet Hlekiel Aladll llaall 3)05) Olonglinl cdlas L 539ial) adasdl 5 LS 3ady oo oSl
Joladl e il sl DB e i Sl B e W L i) el ATk Laldly gl el
(84 . o 2021 (trul) iadine wlaisy lgal I~

KN e B e asy bl s o deS ar il oVdae e e Ll B OB
o sl FuS Ulasal Lall SlsY) g5 OF 89,801 e (AU 5Las¥ly a8l olpadll e LSl
Y e (3 s L nlalall By ag 8eLiS 08y (U] BUd ely Al Lot oy pe cs2) JU
(77 .52 2017 flo) sy amYl o ol Sl 3344

) (e S5 alias Bodad BUE 439 (Bpslatay 332 oo By g SIS by Sudl Vs 534
Iz 31k ar g o ddl) Sl e 3l (3 g Jab ool i pllas 3adas ) BLOYL ¢ ezl
) elall 8pedl B0 3ling ol Byl pan) ey (S Jlatinl 53 el o ddlas O JY)
it Le) ST Aoy 3:USC Slbenll 8)13) Slonglinl s e LE)08 o iy ¢ fishll ) e

(65 .o 2020

50




Slekoall 83131 § a1y pgladl 05
2ls A oS Sladl o S e 8031 5w bkl 3)1) & 8Vl sbadl 0 50T Cp e
S (3 et 880 Slmslfnl Slazel G5 Ll delia)) Sllaal) penll Gal) 355 ol
Geandlill )3l 355 Al (608 W& bl LBy Al Sl et il Blaaiy  sldasV) SIS
Sy (Bl Sl o Sl Jolidl o Ba )0 Ralil pglas (3 8V Jn L oland
SV S Sl e dasws dids b ML e Wle Bsg de g AN B e lacnsll
(90 . » 2022 () Laeseall bl
Lean ) g mradl o coblaadl olas 3 st Clal slazel Vs 0 Laf cls 3ad S«
Jolsy 535t (SE a0 @) PDCA U et Gl alin goksy (Manufacturing
ol Shles han L 2ol (oEles sty calall oy (3 Bl bz o) O LS™. blsill
(73 . 2019 (jpau) agad) Sl xs
BSCy OEE 5 KPI 5" cansizn olsf o8 ST oy sbbr 2drss 23U el (3 KW oy
sl slazs) I n Lasl psladl (o3 55 e Sy ol iy oA Olaial agll Julsall
Sl e B il i OLLA ves (3 ooV ST ol g 83l Ylg ¢ sl ol .
(114 . 2 2021 ( lad ) iz 2o 5)s 1lle il Gl A Sllas ¢ ST (S
Sty (Glieed) eVly 2NN SlaeVIS e N blseall Wb 3yls) 3 (ot (U3 aag
B eI S SRENVS SN S SV RN ERIEN O {RRCH DA URO SH- S AN
& @3LasVl el Baldnal 5ady 3elS) iads colbaall 315 (Sytmn 13 Bl BUT ISVl yglal

LAl whlb duadl ol pad) uf\f W ol &5 e cu.c\.;..p_ﬂ CM\

51




Sllanl! 3y13Y dyudlg Agud) Clwylall

S bl ol (U Laasdl e dennd Ralds 23S wlbeal) 3)l0) 3 dsdd) ol L)
Al e ZBY) Bylennl Oledd) dEBN BBy dady )l Shsla W) e S ISy deaw il
(Jodl) oo (3 oAl Jkedly (Ganasidly ¢ Jandl oS L3k )b 3 ASWAISY) 315Y) (ol L
Ly floall gladll ooy wo . a1 iy 31kl JSazal rnd S5 o B iVl 5. LS) e ST
Geakall & o187 cRLLa) 835y Aalal) oaldl) e dozes B0 (Ll gl ST el 350 1) 2 L2
L3l Lanly cBU) Jlisg Sy 3l L e Slbaddl (pnd Jo 555 dlg (i il sl )
Ay 825t (e 3 bl ma ilie s S5 dly (L O gaoy o) dlalad) 5254
oo o il Slheall sl Calll Blb| ol i i plby Lmog ) PDCA 350 U
5alijy LS s L] 8l b (3 ety (93 K Slbeall Gy ey dudy ades
po 3USS 09l 3ls) @ wels ) (FIFO [ LIFO & FEFO gudl audal o gb adeldl
Jodher ey B aaas e 55 ) (Lean Manufacturing) ges ) meedl woalie ok
g2r3) SMED wi s las & oglsdly 3eUSTI Sim il olidl) e Jl 7 S0t sl
B3Ljs adsd) Sl Ll e mball 5,08 Ol ol (Rl 335 3kys) VSM (mpedl o
(Alzoubi, 2018, p. 44) .55l Sl xe S e 3,

oo Slgsl i G collaall 3l3L 3 (552 balaST oLV (ST slazel G ciudd) Ll (3
Olkes Gt e sV otk i)Y ) BLOYL e 3USG ezl L LSy w3l S
BaSyd) Losle pliml me Bomly deessS (5 Bl biiS bl Slaylll sda L Al (2dsy aiadl
ol ASTok i) (B1)gay Calalall Wl skt Wl sl #lasY BLo) Gasdly pulall bV Olea)

(Tricker, 2019, P.29). stall glad 3 jazedl SV vodsy dendli) 301 5o L8 (Vg

52




JUlg o c1sY Je gyl Y

i ¢ 2oV ST e iodil) SLaid) (b gy dnadl Sllaal) 313 Ol inl ok O ek
Slheall 38 o w30 Jmdl e 3L el pladll Qs Y eV et 3 pale (K
hand) U eVl ~LY1 s Lol oS W elsbl ) on iy bl e Jliy ibiasd
&y BSCy OEE s KPT IS caiss ity Slsge I o oY1 3 o Slojledd oda sz
(Abu-Tapanjeh, 2009, p. 582).als s 5308t CLa 5ids alid) x5 oo 315Y) K
JE & oo Al sng il Bl ey LN S peg 3 aneld Lapglasy laall ped ool
Lo collanl) 3)15) (3 A LUT &5 OF SIL pad) e il Olelia)l Legarlys N ERRUIER]
debos Loty (Alady Ao Gsndl Ollbate 25 o Slwll 505 0 528 VSMy o))l el
ST il it sbdl Sl ey e ¢33 als sl

Gekly 85 Sloglinl skt u Jelidl 0B ole |2y (Shleifer& Vishny, 2015, p.737)
phisad) (3Ll podl pes Lo ¢ JWlly oY) el (ggime mdy (3 dlab JKo0 e 131 3 gl

skl gl e delial) ol gol) Fedlidl 8,030 a0

Sluylell oda il & gllall 4oy 10/2/2
o clisy Al ady ke apad) Olelll gy Oled) fwled S e Slhaall 313 (3 2aSed) d
Bl doridl LeSed) pan Ll )0Y) Lemias ) ulably Lol fads e andas ) oy IO
G e & ezl wilsllly Slalindb plEV) Oley Bl Claal 52 G Ol 3add alial

ISCay olgsadly JlasY) wpud adladl Syt Clles oY) dalize) 3ddy Slleall 539 e Lladl

53




(Claessens, 53421 Slaa¥ly ol we JWbY1 declsl 5atis 0y 45, ST 39299 cels

2003, p. 4)
e G 33l LB Ok L s (il Lo DY)y wlaldl moy e Wl 30Y1 s S,
Byapall e ksl sV E sl b e (595 iy sV g9y agllly AT el AN
23 e blidly oxndl o) BU aomid cdlldally calblully (asliadl 2T (sl o 0F 086
ooy celdlly 3L a0 (3 e JSKan iy BaSEA psgie 30T O] LaLiall el o
Uy Y Y e Bl S B By Bmdly oLl e gl LA S olhes
Sloghal o5 feads 2,81 555 aned )l 62 amgilly i) b 3 (Monks&Minow,2011, p.120)
e 5y ulally sl Oleal (b iy UL s ollasl) 231 s =5 & bl ol
$5 oS pllai sgmy Jo oS dm L) Uiy ad) Sllaall 3)15) Lyl A4 OB (JUL 3l 5SS
Dlondly Fsed) DUl LI SIS Dy 0 i Sy p Y1 ity el aomsdl

( Solomon, 2017, p. 98).Jtsy sl |y 5yl

Akl MaSs3-1 psgde

b Sty lasll Sl 313 e 3 lsl Yy Sllaall ] 1] e Bl LSl psgde
s (W) moy (Olalodl sy o5 g8 BLe 5SS ot Gl gl s (Clasy
Olaa) s loV1 FSI dol alisd) 2aSed) a 5oV 35 o Symg BB it Sty Wadeis Olesy
Bagped) Olprdl Waoged Aslin Ay (3 Rols agdly sV e e (Gsien 3345 olladll Baluz
o5 o 0 G e (3 5l @ebilly adlidd) 2l Lgisle s ] Aedlidly
DSV ey bly sl Y L e 50 me Aol Anliey o5V ) Bl

54




laidl LS s (3 Ga Bes 5,500 55Yly L)l Sl cali (Mallin, 2016, p.53)
A5 aarl My 26 O OF LaS™ . jetecd) Gpaemdlly 835 B35 slusy]y coldggadly 181 apad D5 o
by 5352 BIal 522 ol3Y1 Gatmn 1y (8 i L cel Y1y Sl aludY1 a3l (skn s
sV Ol age Jre sV 3 wlgsl usd daslua)l wlked) 3,050 3L 3 (Farrar, 2008, p. 142)
Loy e dslis G @aSed) daghiie o T ¥ x> (OEE) adleladl wlualy 551y (KPI) )
@ akasd) aSpdl alus (WL L aalldl SN SEY g SUL) gy colemdll WLy plad)
Sty S ol i) we ST e 0 s L sy bl By et
2y b B3gr ey (IS B 3 Al 23laBV) Gl gad da Y sl e ol
Al dussald dslidl 5,04

el 8345 Olo) lhaal! 5y15) duPlg (o3l

o cdeizd) adlady alalidl 5354 534 Ol Al el 8] 13 llaadl 3)15Y ewled) (oLl o
e Sy B39l ulas ALY (oLl gal e Baul Bl 3ady da iVl aergd Umgin Bl jigs
A5 93 JKiy elas Y1 Ly ooVl Aar e el 3 ptadl el B 505 (B penedl Sl
Sllbate mo oS Jo Sl dslis AL Y1 E5LL) e ol i o ) Jelidlly olhesdl B0
Sty il 515] ol by LS Y1 pn 6 el 5y ) LB (3 g U iy G
Al 3 LS Lgandery ollenl) )l ezl Olasy soY) Gl (3 Gyss s JUad

35 ey cBasly B Syt 0 S 3835 Geite S L ke 0 (87 .2 2019 cg5e5l)
el ) Eoaldl ol 5udad it (il gl By L bl el 32 sDleal)l Wlabg Al s lasl)
dodsd) Olan) Bt gsly eoalill o calolall (s (1) BLoYL DUl 35k i Llall 3151 0

g Il WSy allas 3929 300 OLii Ll llaal) 5)15) Galis aylall a1 0B (WL . 2l

55




Oy AWy sV Oyt el 5445 2l 3L OlaY) 5id Oleial ates (S 83540 2309
el olleadl 3 25l el Y 839 g (ool 5udes L2l s J&,«u S5 ISy (el jf Oels

(GBI Oy Ll §y1aY1 lgai

il i) OV 5idy Sllead) 3)0) Al im0 (3 Gam Fgs RGN Olky Ll 3,51 el Cuals
LBl 0oz 26V Slbaes 5 3 Slemsdly Slaledl oy s Ll 1531 ford duslia) 2l
ey Lo3LhL aIV) o aoald BB 0L e et S 65 At o chanwgold Balall 21500 s
ey A 35l iy (i pglarl) SSLL g e )l AT AL (3 B g5eme oo B3
GOSNy 535 w5 a Lo sVis Jam LT L) aa bWy 5.UST) 5ad Oland) (5595 Sy o15Y)
L olloV Sl LargdgSHl o daaas Bl Sl 59 Slheall (ot e Lol 35 5id
A gl bl dgrlsk ST &g pay LA S Sles o g

b5 o Jadlly hadly deadaidly a5l LYL ALY Ole @ BB O aalus (alls ) BLoYL
Mool Cm d5et) e O) 90 Kt Y gy Aand) At UV e Jradll abg bl
deliall mplaald QW Jaad) oY rd @ pale ISy ealey 2B Cldll g Ll 315
wrlay Slbeddl 2l o 550 e BSCy (OEE 3 (KPS 20l s 3 gsl ks weutyg
(104 . - 2018 ) adle 5:LSS 2oy 55941 Olaal 344 (3

o siba b Sl ololdl el OV Fazas Glaaal wlgdl odd Jia)) ol oz

53 058G (g L Bgd) (3 i) Bsiil) 50325 godl skl Olaa) cigylul] g oS 5o

56




Gty el pladll whdd dgarlse o 806 Bag 18 Las Laglate 5Ly 3 ) e 35 g 3,503

e 5. LS alal

1Y) b3 oigsl 11/2/2
pladll (3 5352l Clal 3dds Slheal) §)13) 2ol Oleia) Bl S a3V 3 Slgol add
Aelgy aaas) Sl id o2 paid) ke pld) (KPT) aees )l 651 olige pasnd | el
2SSy i lsY) gl oV 3 bV o e 1nS Slate I e (g9 Sy Sllaall 2310 e
sl 55 e W Sly B39y AW oVame Wi KPT e e JWU L e firad)

(95 . 2017 L) aslial Slhaall & Canially 353 bl Jo
idasd) (3 5562V Ll e i (OEE) alaled) laald 5:s™ e slazeW oz o3 ) By
Ol iy ldeal) Baad) aleld) dydod 33940y (15 3ledl e o Ol e Lidend i (B Y
el Bl S Pzl (s ks 563 ((TEEP) miauld IS aladl) 50 LT aklasl) 1 iyl
oY) By gl (L) Clal jshas aa L pslall ezl ety gl Lt i e el
Sl V) 3315 s L ¢ saidly dad) (sl Slleal W Bl o L3 ) (BSC) oyl

(Albassam, 2014, p. 12) . Lskll it e s 1) zslad) o
LA S dlas Jgun (S LS S sy 388> by o Jsad) i 1o eds 35 0]
310 615V M8 Slesl g5 colleally Slsbly Sl sl Gyl s e laald a5V et
Aol Wiy oSt W) V) B Y] et 52 556w gy O] 524 (e gl il Bl

Ll ey sedl el pedy bl iy 8 USTN 85l e

57




(KPI) e 1 61581 & 050

Sl 5,58y lheall 3)15) 2llaby 5eUS vy W) Bsm Slgsl (KPIS) gt Il oY1 ol 5180
3 2 Sl B e o e sign 55 e DL eds sy sliall plladl (3 8350l
(Jlnl Janng (Y Jans Jo cde gy 2eaSl i) n 2o gaz KPIS Jois Gs 5321 153 pules
dbiall alaii¥ly wiially G ol gy a31n (3 waled &) idsdl gy cidaid) 3US Ay
s SVare g pegt o KPIs 50 0 (OEE) alledl olaall 3087 ol ad anen [
33Ul (st i ((TEEP) aoaall S0 adadhl Ll ol Julisg alalzd) 2 syl ol 33935 o153
S Izl (e o ad e delid L idad)) SUISG) e miall

ihaadl Olal Ly, e (BSC) ojlst 58 @bl asls (Gompers, 2003, p. 107)
B 3y Jaladl bW B e Bl ey Al Slsge JWE e e gl) Bl Ol R YU
oS el sl ooy Dbl ed e 3 Jeddl s sl ods oy eyl s
3 ades (3 bl iyl KPIs jua $lliyy Lz W] 55055 ddsudl coldoed) o S e Ol gl
G @5 & Y 5:LS) Baljy ¢l iy cobnnll 83 d 3 Sl S palas G 1A

Lol pladll (3 2y ddlall 50l e ) 2l

(OEE) dhsladl &lall 318
o G Y Slleall & Lol L) ) S sgl a1 (OEE) alaledl claalt 5elis” add
ety S Ayl sl U] Sl ol it Odg o35ty eV sladl tind) SLsS W
Cus Waddl b wlaally Lbaad) OB A36 badl 3 Ty oltally 3)lsall JYazal Ve el

(OECD, 2015, p. 8) a2l pe wased) ol Ll

58




150 Blall oo Sl el it Aty AIEL SV Blis Y Ao gnd SV EW)
S SR o ety IV ey Sl il W8 o) ai5la diey L 5ed ) mpnadl Ly
e 3yls) malail golas e OEE (nod st 230y olhes 1SS o ) ably ol Wi

clmadd o) Lazd) Olea) alsSU ezl Copddly bl et Lomg S
oo Aetad) Bl s ST AN aulal s wlesl A8y (World Bank, 2017, p. 41)
S ekl 3 UST w8y (3 AT Lzt OF glay ALl L akaid) 5o USUl et (3 28U oliad
& Laedls Jo Bl oSan @) Y ol il by L) s O e o Yly QW elsY)
(@ Sy Bleal) Sl SasTslaely (Jlab (Siy s)ll) jaend 0B (U3 1 BLOYL Lasluall 35l
Fnnn U] g L) DUl ool Gl 332 L celsY) n (gstmn Job olaal) fais ) ezal Sim

Ade La> 830y deliad) Al 3ad e (8

(TEEP) giacll 1S ddtad

sladll 3 2l aa ) Bl Jlaial ste oLd Lls 550 (TEEP) waull 2S00 alladd) o
Dl cadad asls Lol ridl L 156 el 4 0GBl s e e o Rl
3 S a5 UL 38 & RemslieY) BVl o TEEP (pnd jad dblasal (Sl iy Ll
aed) Jolgall Lol dsl e ¢ aal (K20 3)folly ekl JSazul ey et (B iy 2 sy
el 5 o 5 5 el

o Sladll 35 ke oSy cbhadl 313} aulail ey 2t K2 TEEP a0 gl L,
3 AL BLAYL @l Jglr cpdy o) bl e Bl SBl s I ez oY) bbs

ile ) exnl Geid (ASTU WSl aalaily ollaoW) (ST fo canadl Slaidly Lo pS) plisin)

59




doss Slonglin) TEEP 0 dlle lsrs 332 Clls (59 .0 (2021 (g5d) z5Y) &
Jos ity gy der Wikl JUasV) e WEd Ol (e o)l by dtadl Blaa)) Lo 15755 e
& Aebay (B394 Bl s et Sl ) ered) Copadly Alaadl 8303 0B (B3 e 5dle L6 R
o enbey el (3 b Ly )l JManal BB e L celsY) ulas me Slbeall 815 Ol
S o) Bl ) o 3151 U e (el 8y Bysiy LW 151 e 8 el S 2l
PP o e pMaed) bl e W s oblie B e Jil) Bslisa Yy cikaad) Glaal) ad

(73 P 2020 495}_«..@.&\ )Z\.G\MQS\ tUa_E 3 J&XJY\

(BSC) 31l c15Y1 dBay

LAY g eads o ciplial ol gl 51T o) alab 2t 3157 (BSC) ojlsadl slsY aslle; I
U e ) g2 dagyl e Bla) oda dazai Ojlgzey uls Sy s1sY) WLa) AW 2y 2
S Wi 5V el o slexeW mn L gadly el 3lgay Ul Slheally cedleally (W
3 LY B3l Olbeal) 5T pnd Lo doliy L ot i Wgidd o4 puidl) 43109 Gl Y]
Ly Ll mr I a Y1 e AalSan 350 bd) Ojfall 611 Ly pusia | eliall g lladll
ol psharlly SN e 5)ddlly llaall 8392 sShanll Loyy QWYY oy dayy Sy

comally 553l bli ad (3 353 eds ealed collasdl 305 S 25 (Kaplan, 1996, p.75)
ks o e gl Vs ) 639 silaall dedld) Sl o jim L chomoeal Slondlinl uokaiy
alalad) wlial) 5ol oo cailisll (KPT) s I s ol tge oo byl sl 0 LS judly (oIS
e aall Sl S e JlSae 3 als Ds . (TEEP) pasld LS ally (OEE)

3343 C3laal ENED) IS RSN Geid) dyg 5150 Ojleal) NISNIFHS NI IR Y G Lol
60




shazel b (3 Aol a2 oS Slesdly sl Slrlimly Lentls (o da ) 28T e (3: STl
oo S Lgnhl a5y Bllas (pemd elilao¥1 clSTUly o3 )1 ol Zalasl e Sleliall o sl
Sl 3oy fW Bt BUT sy cegineg 2235 ol Sldge slazel O] L3paal) Bsndl lilbass
QWY pglasy eoyfll plasiaad 3 oY) iy B Yl Syt xd) (3 pile S ealoy L chaldts

(Niven, 20006, p. 88) .aleil aaSid) Ly 2y sl Slaal) 5)15) Sl ao 3152 s

AU ghayyg Bl 2y ol Olgai plsuin! 1pdS e 8

O] 334 (She ool 5 e Brlial) Sl 303) OOV Ut [P IS I e ST PP R
eVl 3 oW aass W plee by (KPI) s )l s ol sse adasdl 5.6 ndy 5302
A iy ezt @l Al a8y @llaall 2310 Lo deleg L& Gosdly a1 e 25 g
Wlaall Slles alaby aelsly ldall oo 83lixw) Guwd s e (OEE) aloladl colual 0™ Ll
alalSae 333, p3sd (BSC) 01t c15Y) w3y Lyl puisnd L ol Ly aa Yl cned o3 50 Ll
ol gas ke Addidlly Aoml Y Y Gy Geidl) 5 U il 3)lsly Slbeally QW 531 (o
et Llas bty (Gamdl b wids @l ol s asbia)l ol (SacolssY)
LS gl a3y A s 83k Jo pale IS San @) Y1 iz

3yl amsis 83511 Lalsall dd ety 2L sVl sds mils Ly, 0T LS (Olve, 2003, p. 69)
o el oales ool Sy ST 4dls e dds S WE 3 paly L slis” ST Sy
Jd JolSS 303y (bl o 2l Sl S Sllas ey ¢ patll Cpedl BUE 55 3 15Y)
el 81t e wiy OF el plaill Ss adlais SlgsW oda golas IS e ddidly Ladesid) o

(Marr,2012, p.101) . skt sodly sl Bl peiasy cGgnd) olllad ST iy Commt
61




et 3] sV ebs e olhead) 305 dnad) Y1 olayldl Tawly Lilezal 2Ll ol ) o gl
DI g I r sl eV e & By g BBsM 3)5Y1 0T (2024) Loele] 1ty
Bis] Sluyle OF cadl ) (2023) s i)z 5 mo ablin Lo gag (IS iy 2 5Y) 305
B35y 3l BlSH e mpladl sl e Llg) 55— aedl JuSlng 52y 318 — Slile)
Sl et U A eLee et al. (2023) 5 Lee (2024) e adss wlulys wusT LS
o LS S e W ciypdiad 3l oloall Y1 i (3 25T ol g9y sl

S (2022) 052 Ty cnds Slalys Sals c o3 Ry pag ¢ o) jeadl) G sy LS

<rebls celial) Slacwgall dhaad) LS w8y (3 3L 23sedl Gy Bloall )05) 5T (2018)
d sl olals cils LS S jaisy dar by @Bl JMarsl 3 ol )l ods 2l Ll
ol £ 3 ¥ dadasdl) (502 el gl sl (2022) 41 e el domslind slad
39 e o5 & (2020) aabsy SVl 28,2 3] B pagdt 11T ) (2021) s

Aeblidlly 2 Y a5 (3 A SV aall gy
of ool Jlg (3 elsw — aa¥) Slwloll odis b OF e Tole Blis) dia O V) ¢ 5l 1n 08
of wlellad e o5 Slahall wlans O 58 elsVlg Ll nd (3 8,8l K5 — Slkaall 5f 23210
(i S Tasy Taaee dgls of (lig iSOV cJgpd) Oyl cadlial) oleliall) s5as bl

Lot ] 5 [ il ] o BSOS 5pmr o lalys Ol lass 22 39 i 2

62




(SR ool g AL Lty 3/2
Aagh 1/3/2
L e il n el K8 3] ¢ ade et (6 L) iy ) e Lo 50 L Ll B
S 3 jeailly 558l Ciler BL_iuSTy cailisll dgs )l LaEY) sy caild JI1 (3 09 51 o4
a FUE L @) ad) oy B3 Al it a8 (ol odd il Lol NS ey (JlasY)
iy i (58 ] el & el sl LT ool ke plea] @i JU1 sk ) Y
by yme il sl ale] o USG5 Y caden U Gshas 15lzel 0585 OF Qb ol
HA L) Slly ol A pe 2/3/2

glad sl pslas o LguwlSaily gl 351" Olgim (02024 L  fole) dulys —1
S pas i) el

o Al e dyed (3 RSl SY) ew plisital oW dclis ks b Gkl L) dn) Wl coas
bl Sllbze me 2638 Aallis Al 3blis sLiily sl (xbdly ladosnd) lamstinl S5
ol o (55T g o byl il 45 me B o Sl bl Sl e iy el
33Ljy e 3 ASN oleliall plas (3 sl oY1 gl 3 2Bl 5051 pes U LI Al
Cdazely SV iy Bl 4y ol LIS Wiy Slkeall (e P e 2 )
31oY Gl o5 OF Y el el (gl bl iy Jodl dvogll gl Jo aul)l
Al G e (3 BSUN) Sloliall plad 515 el V) el 3l S R W
Lol ol O ) @bl LS ielenll wlkan)) 5:US™ 09 dtd) o sl o S e
S G I e ki) G sy 2 s a3l & ST IS als placnd) bl
Tl casT (s ) BLYL L byl ol 2dls oy L gl skl e sbaze¥l sy sl

63




Sl w5 Awlio By jbgrg ¢ sliall (sl Slllate w Gl Aallis Lliw 3blis sLis) Of
Slraiel) BLal 2l 53455 SV f300 3 g B el Sladdly ddl 20 G 0 gl
S all Walll o3 59, 5 WAl Sl e el U1 bl oy WD ey cdibyll 45104
Al e I3 e ibsll dper 5 892 o Dbl by Rredd 88y B Dl
(s Cilg i Y wlal) e Wiy V1 (3 adabl Lglasly BLiie (3 adall olelio))
Aplial) Sleesl UE o 8 Ous Cpdly o led) (Baiy Bsliall Slasl o byl 55,0
Sl Vly ) patnadl e il Ol g Aslial) Slaad) g gby 2 el I BLoYL

Ll gy Shlotin¥) hos 3o 3l AedasYlg Slay 2l dal o

2-  Lee < 2024 < “Manufacturing performance and services
inputs: Evidence from Malaysia”.

8- VRSP 13 PRETTRSPN PXP B SP INUPE) P CC NP WV A
1S BLaSanl ) Gud LSTsuld) leddhl pllaly madl plas o1l o M) B3y ¢l
homgte o Bl Sdaze) (olaad plas ool et M e il pladll o5 Slulew i
FA e Ll @& el 2l i)l fude e (s5lasy) SLSSYI it -\ RE TS NN
O dl o5 L) ool ¢ &) ilidly cgpdadly oY) elsY) a5 (3 8L Slatdl o5 e
it Pl el 2 sl madl (3wl J) ol s el (3 Il slasY) pLSS)
Ut (3 Bse D93 ol 3L bk g llas OF syl bl LS Al dedl) Ll (3 5O
ool B3 Wase 05ST OF gt el elsl pnd U] 2ud Slalw ol Ol ¢ sl pladll olsf
Wl e e R Sl et s oy W LUV e aSB bl ads L olaaid ol

64




3- Leeetal, 2023, “Adopting smart supply chain and smart
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