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Knight ) (6, alasy) aliall el olil) s 6 Lean—Agile Lagia Jia cEaal) 4]
(Frank, 2024

Cplll Al dsagia

Copgls A Eaal) A1 Gliagiall 5l e (Lean Construction) ¢ulll sl duagie 3a5
gl DS pes (il Jranll Lodall Zadll adind (DUa (e L5 poliial) 20055 5eliS (et Caagy
Ciada A Cplll 2 ) Alald (po Lgialae Famgial) o3 a5 gy pdall ki Aad Cipmi Y )
237 iy (53] el oLty )y adil) ¢ Ush daila pa we ! Lajushas (ya o oo linall g Uil 8 5ye Y
g Janll G5 Cpuad e Gl aniil) diagie S5y . wiaill (g5 g lily lileall Jaliig AliY)
) Jaadl 5a3g £l 50US ad) lacal patesall Gl e Slaie Wy cpg el Calkal G ggledl
.(Ballard & Howell, 2011) sa5ally dil<illy =dgll 4

Dshaie (e Al a5 Lgadl (e edul) goalall (e desana o cplll dnitl) diagie agdl
(JaeB jeiad) Gl Gaaty dad Ciacai V) dhady) Ay el dlule dilasy aesl
a2 galaall oda acldy + paienal) Cpeatl) A8 i culs ) gy piall clillial Alladl) laia g
Aglag] Bygemy (eSady G 5eY) cdaliall ClISY) alasinl sy cagally cdslly 3lsall 8 S e
A LRl k) 84S adailly ant ) ajliall b dals cJeall (38 dualii] adys 2wl Baga o
.(Aziz & Hafez, 2013)

Slilee et ) Ciagd S clinlly el e Ao gane alaiialy ol il dngie s

L@l 3855 LA aw)s o(Last Planner System) V) Lahad) alas (i ¢ gl iy el

Ll Glad) Jalag «(Kaizen) el awailly cdopanll 851y «(Value Stream Mapping)

e aally cdaall B c dealsill Sajans dudilly Jasdadll a8 ) o2 agady LIS

Issa, ) sassall dxiajll Jolaalls A5 (3t &g el 5eUS a8y ) (5250 Lae cJaall Balely UiV
(2013

ALY aoliall elal (et 8 agaa Galll anill Lamgie Gk o clahall (e aael) Sl
calalal) Za ) 5aL3e elgal) Phaiad Cpuaty cdobiadnll oSl bl il G Jolis DA (1
gl o ikl Colatll cadl LS g piall A AS L) GDRY) mues o Oslaal Sua s )
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il foabe (Ao Galalall uSig cblall $13Y) alilly cdacls dpaplats AE il o ading duagiall o2
-(Ismail, 2023) ddagicall ilil) (gaiaty Jladll Gaubil) ey Lay ¢cpll

dalsy B ALY alial) 8 Linkas 08 ¢cpll) apill dmgie Lgian () 5aall Ll a2y
d8lia) cAaradiall Al (aBig ¢ il daglias lgamlia oo sl Chaca W)l (e ccibianil) (e l3ae
dgadl 2355 g g ydiall 8 A Ui Clgall G LY Slebal) Lol aae wadall pedll Qe )
gl iy Gua cdangrad) Ayl ASkaall & Loss Vg ¢S A0LEYT aoliiall 8 cbaaill 28 dalles
@ pgen L cdaliad) ilaal Caline (r Osleall ity cdije dpalati A s Gulll adl) uls
.(Sarhan, 2018) Luslly Jieill Lol Gawats (pSl dxidasl) asliall Ciliagions (3:8n3

adud,l) 58y

a3 ) aags Al Eaall &laY) Glhagid) saa) (Agile Management) il 5)lay) sl
P e clegyially lidasll ) (A dig pall Gadady (ihpaill dapyud) Llaan) Ao Slangall 5)8
o Bl 8 dagiall oda cipgls 885 puiead) renilly ¢ 35l Janlly ¢ S Tadadnll e sl
s L clelinyl g Uad giy (e ecle Uadll (o el ool Lghaadal pussh o ecilimanal) sk Jlae
e Al HaY) ety L leg pdall Saaatall Glllaially Batiall Gliadl ae Jaladll e 58 (e 4
o pen Lo DRY) men ( ainsal) Jealgill Gujatg LAl sl ddee qjedy cdanll B S
(2026 cosene & Dlsall) cileg piall 35 5 xdyg ¢V 5asa (e

el s o S sl e cdaalu) (bl e degane o dBd)l BIY) S5
O aiueall Jualgilly cibaiadill 5a3e7e B8 Gaa deally (il e Jaladll 8 459 jally cudfiveall
A3 JalSIL gyl JLS) Ul (g0 Yay ol Cppasnill e slaieY) ) dilia) cdaliad Cilaial
(Ca) dallaal AU gl Qg ccile g yiall Bla) 8eUS ad) (B tsalall o3a agudiy + oY) anEs
Aahad) Al Gl ae S e Giluagall 5% et e Slad s dall Saga Ceeaty
.(Kamoun, 2024)

DA e Slegydall ol Gand A 535 Aaadll 50y Gadas of lahpall (e daall ol S8
L) (ssime s cdand) 38 G Gawtill ety «)lsally gl (3 jagll Jidig ¢ Slasy) deyu 50l
raliall gl ol MaS) aeg QAN G5 e Al 5oy aeld LS L dalad) Cla
Lansliall Slngiall (1o lglans Lo sa5 gy pdall 2y & Zialadl) cilyuaall e danlil) duld) HEY) Qe
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& il apadll) ladun 8 A LA GRYI sy aball and Al (Sl ASlay) cle gl
(2025 ¢ Guallli

Oe desene il bl Lk #las olb Al HIY) Ldias Al Lhall (e a2l e
Daall iyl pbgis o elaall Jaall d8E s cLlad) BIaY) aco el (e chaaidail) clillal)
Gt O LS A pud) ey L el f52ke e GBils La AlaY) CilelaY) aaanat salely ¢opalalall
Gaind (e Loy cddyrall Jaliig (plail) ae s dpanlats A3 39ag a3lice (63N aojliall 8 d2udl) 5))aY)
Clbaail) dgalse Ao Claaall 5,8 (e g csthaall Bagall (ggimars 3ol Cgll b gy il Calaal
(2017 ¢ i) Aol 52USs Alstinal

el g Gall) anddl) G Jalsal)

Agile ) dai)ll )Yl (Lean Construction) cplll aniall diagia gn JelKill asd
23l QS foabie (g peny Cua ALY aojliall Bl & Fasll Glalaty) (g (Management
HISY) S Al cbusill lana) de g &g yall (ug coalll andil) deds Wgale asii Al dadl) anlaa
anls A sl chaaall ae daledll e ol (gly) caskal sk ) JelSH 138 Cangay ARl
Bygeaas LA SAT) ac g cpgpdiall 38 (m Ggladll Duiads cdasll B35 (e DA e 08l Ll
Ballard & Howell, ) cpaasall dalSilly cglly olalyls danll saga o Glanl (uSaiy Loy eSS
(2011

pge Cus caladall A3g jally alaiall Jasdadsll il guaas e Lean—Agile xgas aaiag
Tl Y a5 ety ciglly Dlsall b 8 (lisy Aal) 3 e AladidY) A 3 Gl s
se by Aabiadl Claaly £ piall cilaliaV dejull Llaia s 45)Uall @il pe a3l e 5,05
Cilgall Calide oy Bretil) (ggine wdys (AulaY) ol g clleal) 5:US (st e geall 13
LSy Aaii) aawiy aedts ) (g€l A5LEY) oy Liall Aaalin Lngial) 038 Jung (53) ya¥) (AS L)
.(Aziz & Hafez, 2013)

Opend o L Pla e 28] ylidl b Lean-Agile dmgie Guki Aol 5585
Aaalyally Aopsal) clelia¥ly ¢ dglail) Jaall e adiad 3 cAlelSia §0m daslially Sugiilly Jagadsl
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Balefy ollad¥) Julifig cclaglaall (3055 Cpananty (Y paas G AN riad b gl LeS g yial
(Issa, 2013) dabiad) 3lsall JiaY) 2ladia¥) Gatads danll 5:US ad) ) 535 Lo 529 cJanl

alall ¢ et 8 agew Lean-Agile Lagie gubi o L) clahall e aaall olal a8,
B O Gaetil] Ceanly ccila il Baga Suiats ¢ ualil s Julig (Al 5aly DA e aoyliall
dabye o8l Dl 28 ) @yl e dalailly Shalaad) 3))3) o Glaaall 5508 28y ) ddlia) ¢onll
o gosdall 5% (e e ey (Uslais digye ST oo Ay el b 2ol dungiall sda of LS . il
.(Hussain & Hassan, 2021) e lay 5.US: ailaaf gias

) dhags ey ddadas =l Gl Ayl )Yy alll il G JalSall Lajisy Al Ll a2
o 5018 52l agas callaly LS Aabiad) Glaal poen G Slaglaal) Jaliig Jealgill Alled dadail i
53he e Sl BalY ) (Gaind (asday Lay cdiaall Glileall 5 Ao deall B8 Suisng sl 5)la)
.(lbrahim et al., )Nl dnalés 4 1)y Lean—Agile

Ibrahim et al., 2025 ) 4l aosliall Jals Lean—Agil

Gungia 35 ADlanl) poylial) 2 8 Ly gmad) Ao el ASLaal) 02gs (A1 Sl sl U A
ety il 8))3) 80US ady b ages o) S Al Bachsl) Al CulluY) aal Lgaass Lean—Agile
daasSal) clgall Gn Wle Gt bl Al sakeal) deglall <l Glegydall B dals (el ¢lSY)
ASkaall &35y liagiuag sl ookl Culgasi ae dangiall oda (Gulai (3l LS 4phmly 4)Liau g
Aalaia g daali g sagall Cligias el dan (bl aoyliall i 5lS 3 ) dalll 2030
.(Alfassi et al., 2025)

ALy aliall Al olS)

AN e o piall 5,08 (a0 Sy 3] (AALANY) poyliial) 7l i aal aal el elaY) 2
& Bl Bgar Saill o3V g aa Baaadl Baall aa JlaeY) Slasly abadall a3l alill
Sladl Al gl of s ddaliad) Glaal Liayg il 5agag AL alaliy¥ Bl g g ydall 7l
adnll 5ol o Lales BT jeedag oggpdall o saliia¥) dialiy ccadlall saly Y g5 8 JlecY!
gl 53y Las culld sadas e (60 aujliiall 5385l) ilissgall (a3 cllily . galaidy ] xilally
(2025 cpanlild & Canydll aandll) ke liy 50U g piall Cilaal 3 Lay a3l £1aY) s
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Adaally g g sl Al (530 a8 ae L Y lasall (he Ao sane DA (e el o3V il

BN (305 el alasiud 5oUy ¢ il AU daey cAladdly Ajlae Ladedll Sla) dus Jie cdaiadl)

pgey - uial) o] Dl a8 Sl clyuanlly KA dallas deju ) Ailia) e g pdiall Lot dalyall

Al lehaY) Ma3) o aaseliy Lo Qhall and dady Clagles s 3 i) o3

o 48l Gaintg gl lad Gaj S A aY) lgailis J8 L)) lihai) (e aally danlial)
.(Turner Construction Company, 2012) sl sl

(daladil) Canin Wy il e ¢ 20l o3V (3 55 ) algal) (e el A8LETY) pslitall anlsig
oy bl ) Aupdll Dlgall (ally gy sidall (U 8 5 Saall cabpuarilly «chlll dasl & jalilly
ally alae ) ey anysally Culglaalls dad yall CUCE ) dilia) (AS Lial Cilgall G et
88 (ya x9S (o g cpgphiall S B 5 5y Sie cilpal Cagan ) Jalgal) 028 (g350 g
.(Al Khatib et al., 2018) saaieall duiajll Jglaall 385 Lgdlaal 5ia e 52l cilgal)

2as3g adel) Ay @ Ul pet ) (S0 ALY posliall 8 a3l o3V Cpens Lnaal slagig
A yeias) (lanal 2183115 Jaslailly Gaasl) (e ddle ligine oLl 038 s Caan cdaliadl) Glaal
Y Fas Glajles i Lo adiny aliall o3 b sl iy zlas of LS Lo Wil G50 Jlac)
e L OhlA Bla) Slehal yishiig cJealsill QLT Cpuady cdaedyl) i) Caadagig calial
Rachmawati et al., ) go il dale cilide 3 Jae¥) 25 5 adys all) Ldlaal Julis
(2023

g Jian 6&A‘)SAS\ s ‘53 FAYIN| Lg)gﬁ\ &ULJAAS\ ‘_g Lot \)_{3 cz\edﬂ\ z\:u‘):d\ A<l 455}

Dlo3l) e daads Lehli)ly aoliall sda drageadl i daadlial) @lsls¥) asl el oY)

O Gl iatg Jashdnll st A aged Al Lean—Agile Jie cdias 4] Slagie A8 )

el Jslaadl 3ds aoyliall (lad) acyy La cciigh sla) 5o adys ¢ jagl) iy cAabiaall CalylY)
-(Knight Frank, 2024) dégial
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sl Ay Ldial) 80l daSgal)

D)) 1y LYY G QB aan ) Caag A Eaall Ay s lial (e AeSpall o
Alaaly 3lgall Bla) (& 5eleslly Aplusally 48LRAN (alia ety cchbinDlially lilggunall aastg o g sially
Gilgal) 2aatg clgana dalaal Bl (6l ALY ajlial) b dald duaal LaSsal) uaSy b))
zaly @) ) dsay ki 3 ey clgy Aatyall lalaal) (siue gLy clalin b AL
gapdall Calaal (3aT 3 aganss cclaliaia¥) b aslail) (ga g cihlY) Calida (G aiill Gaiay
(2017 ¢ huadll) Ailelay 50U

Glebaly Glubis piay P o @S apliiall Blo) puss (8 Uysaa Ds AaSsall 52539
AN aiats 3lgall JiaY) plasial) e Lo cniilly dasbially diilly Jashadal) cilbles audal daaly
5y celY) Ao L (ggia &g LAl AlaT) saga jian e acld LS LBagally dalSally <l
shy cdadanlly )Lina s duasSall Cilgall Cp Jealsil) Cpat ) 8Ll cdleld ST 8ygems Ll
(2025 ¢l & Canyill moadll) aoliall #las i aea pdyg bl e W 8 agen Lo

Gl (abias 3 eal ASIL) dgally g yitall Aandal Lo A5LERY) aoylial) 3 AeSoall 2 St 2aeg
Al e Uil lShd e aaied 3 Lkl alisall 8 Lgie dpasSall alisal 8 408,05 5)l0)
5oLy clehaY) digyas ¢ A AT Aoy A CDUAY) 38 S5 cpalall ¢ il ok ol (alally
Tasad JLEA) Ol o Gag - JladY) simay Sail) sl e Bl Bjpamn (aSats Le sag eyl 5510)
dantl ) Lgihaal aiaty (Sl ayliall e 8 aged A Al Jalsall (e 2ar asliall 2aSsal)
.(Saudi Ministry of Finance, 2024)

Gan Alanll L) 35 3 Lagendl Bajel) ASLedd) 03¢ (51 LSl pasll Jh g
Gaialy ajlial) ol #lai leal Guldd Duaie 2l vl 2030 dSkedll 43y cilirgis
pgen cLean—Agile Jie diaall dylay) Glagiall ae LaSoall toalie zad of LS L Lgadilis b Aol
Glgall cabine (n Gawiil) 5eUS 2d)y cculuiiall LaiaY) de e Cpuendy dpelatill digpall H3e3 A
Basall alas el (335 (9S) aplall Slad) e 5% Sy (Sasl) oY) et sen L AS)LAA)
(Vision 2030, 2020) s:Usll
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RajSall ASa b (gl) ALay) gLl

gl duyal) AShaall B (5)€ Al aoyliie 2 3¢5 S aal) ST (e dajSal) AKa a5
Aiall Danea Dol allaiy (31 5aY) cliginn (pupainally zlaad) adle Lllitindy duuall Lgul<dl s
At apliall (e daal) i 5,88 Glgiad) DA L) igd g . claadlly 3i)ally daal)
cAalall (38hally Jaill Sl 5ol jaty cchladdll Baga Gawady cAnlaiindl) Al 2d) Caagian Al
Ol Aad (sl Breally mall dashie jghai (8 2030 ASledll 45, Gliagise e Gils L
.(Vision 2030, 2020)

& poladl e ey e GBS dpagiadn doSall A% (B (oS AALASY) ajldall Saa
ARy Aialy dianlatiy L ChlieY aiadly adine dpd AES ) By 8 245 G (@AY
LS il Jalye ol Jllly Culaall A5a & 5l paeg Dbl A5l haial B9 0m culs )
Alanayly 48)ay) Cleally duesSall @leall Gn Gauatll (e dille Gligine aldall 228 llah
-(Elawi et al., 2016) g5 dall 8)laly diilly Jadadnll cililee 2l 0 2% Lo 529 ¢ alglially

Aladl) & il ALty aliall Sl aal Sl apall BEIEN G gand) dacsgil) g yiie el
Cagual Zadial) claddll (s ahall ancsall Znleia) A8l 5ol L)) Caagy 3 cAgacd duyall
godall 138 2t llaing Adl) ulaall el (385 doiia dpring 4La) Jlacl 2 PIA o cgan)l
Gl 833 Aty Johas Al ae cdiaad) cilgal) cilide G Das Ganiiy c3lsall d3ds 5)))
Saudi Ministry of ) 4.,al desall laxall ol alall sacadl) drin & 5500 G50 JlaeY) ) yaind
.(Finance, 2024

Gaapal) Aakiall skt Chagiany oSl ASa (3 Apskill qojlial) 5l e slesa g sde 223 LS
Lo cddaidlly djlaally LSl Slaally ¢(3ihally cByhall (o dlalSia A0l L) Pla (0 ahall il
Al b dabidly Lol Latill acay dnihand) i) Ba9a ad)yg cdayg pall ASyall ol 8 g
Lt 7 3lad e alaie V) xa cayliiall )lalg (gruanll apladsll 8 das aaalee kel g9 pdall ading
Stonehaven, ) sadll ieill JUaY) e g pdall Cilaal 3y M) 5elS Juiat A aged Aol
(2025

slo 58 Las )y Gilmgie 0 ) dalal A€ A< b (S aolall deada s
138 Cpay gl oL Tyl 8l ol yiall Ao jurg AS)HLaa lgald) 22035 cJand) Ly 2ided g Jalal
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Gy O i) Cpeat o aelid gl (e 0jigi Wl Lean—Agile diagio gula dual alaj ¢ glaidl)
Glngiall (o lelany Lo g cduiajll zmalpdls al5Y1 y3a3s cculhall ARSI mayuiis ¢ gl didiiy cJanll
Aaasill £y yia o A5l vie Lo Vs nSl AALAY) apliall & el el eat dualial

.(Knight Frank, 2024) L g5 das Sall ayall 351 L3 geud

Al Cfpaiia Cm ABRY (glait) U

BlaYly Cplll andall dumgie A Sidiall Jfall josiall G A8l ilas o &l dulall S5

b 2V ae (S Anlay) slaal el el 8 i) il ssals o(Lean—Agile) dau;l

3lhaily . jlae ggyday Sl pall BN Lagaad) dawsill g9 yde G daSoall 73l ) HLae )

el JulEg cgg il o] BeliS Cpent b agen Eaal) dplaY) Glislad) Gaksi of (e A 22

iy Lsa)ll Jslaalls o5 e dulas) 8y0ums Sty (63 e cdaliaall CALLY) cpar gl 33
.(Ballard & Howell, 2011) aolisall 2 & alill YLl

o 355 ) ol andnl fsale JalS5 e aaias Lean—Agile dmgie of SladY) maagiy
Ay digyall o agi Al AR 8aY) (5ol ae cAaiill diliadl)l e AaiV) iy el ailaas
a3l Aoy oyt cdastially duglly Jadadill cillee Gueend ) JalSal) 138 (53509 .l yuil] Alaia!
Gl dals (Aalay) aliall Giesl) el Gaent B agen La calsall aladiu 80lS ad ) ¢ )l
.(Hussain & Hassan, 2021) aiaill (ssice g Uil Aadil) aaeiy ands

Lean— duagie Gaki cp A 558 3 Kige Sle Jia daSoal) of ) cluhll s LS
gty (BB Sl Cpaats cbadlall adan b Alld) LSsall agad 3 el <Yy Agile
Aot Ay A A (5355 gyl B AS LA clgall Gl 33y AulaY) el
Lylay) gl e bl il e aag ddmll 5elS ey L il clajleall kil daalic
(2017 ¢ adll) daladll Claal o Jlat¥) Cania

O o et Wl i il Sall e 8 83kl (6l LAY aosliall 8 AR 638 daaal 2l
el b ASLaa) Aty ALy duesSall Cilgall saedy (JlaeY) 8 ASES (Abiads dpals
Al (35 B lsa g9 ydag Sall wpall BB duygand) Lacagill g9 sida ( AaSoall danda DI o LS
Lyg e (peg yhall G Al Jany L sa9 Lean—Agile dagic Gulai (e BalEWY) (Ggine DA
.(Knight Frank, 2024) (<)) aojliall Jadl el Gt b Goalasll 2l T gl
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Aghrie o QB (uldy duhall Ciluz i HLoaY Loleas) lehiady 4aaSll Clibud) pead duhall due

40




)yl aaisa

Ahecasy o Sl A Aipter (Sl ABLAY) poliall b Olelall qen (00 Abll psine (35S
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Abstract

This study investigates how Lean-Agile methodology can be applied to reduce
the time performance in large construction projects in Makkah Al-Mukarramah. It
compares the Saudi Third Expansion Project of the Grand Mosque (a traditional
governmental project with high sensitivity in its operation) with the Masar Project (a
modern project of real estate development with higher administrative flexibility).

A pragmatic mixed method approach was used in the research in which
quantitative and qualitative data were both used. A purposive sample of 300
professionals in major construction projects in Makkah has been used for distributing
questionnaires, in addition to semi-structured interviews. The study hypotheses were
tested using the following statistical tools: Cronbach's Alpha, Pearson correlation,
simple and multiple regression, t-test and ANOVA and through thematic analysis of
the interviews, conducted through SPSS software.

The results revealed a very high level of Lean-Agile application (overall mean
=4.212/5) and excellent time performance (mean = 4.505/5). Lean-Agile was found
to explain 80.3% of the variance in time performance (R* = 0.803, B = 0.926, p <
0.001), resulting in strong acceptance of the main hypothesis that Lean-Agile is an
explanation of time performance. Within dimensions, empowerment of work teams
was the most predictive of an improvement in time performance, followed by
administrative flexibility, decision speed, and coordination. The same was true for
waste reduction, with the positive correlation being very strong.

While qualitative data revealed clear differences in application of Lean-Agile
in the two projects and performance of the projects measured in time, quantitative
analysis (based on sector of employment as a proxy) did not reveal any statistically
significant differences in the application of Lean-Agile or time performance.

The study concludes that Lean-Agile is very effective in improving time
performance in the complex construction environment in Makkah. It suggests to
enhance team empowerment, raise administrative flexibility of Government projects
and create specific implementation framework in accordance with Vision 2030. The
research offers concrete suggestions for governmental entities and developers on how
to decrease delays in mega-projects.

Keywords: Lean-Agile, Lean Construction, Agile Management, Time
Performance, Mega Construction Projects, Makkah Al-Mukarramah, Project
Governance.
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