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Abstract
Lean management is a crucial approach for reducing waste and enhancing organizational

efficiency. However, focusing solely on technical tools (Hard Lean) without considering human
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and cultural factors (Soft Lean) may limit the sustainability of outcomes. This article aims to
explain the concepts of Soft Lean and Hard Lean within the framework of the Toyota Production
System and to present their advantages, limitations, and applications. Through a systematic
literature review conducted in the automotive and manufacturing industries, it was found that
the integration of Soft Lean and Hard Lean can reduce inventory, shorten lead times, improve
production quality, and increase customer satisfaction. Furthermore, the study proposes
standard practices for lean management in logistics and supply chain systems. In summary, the
integration of Soft Lean and Hard Lean is a key strategy for developing logistics and supply chain
systems that are both efficient and sustainable, with the recommendation to incorporate digital
technologies to strengthen competitiveness amid rapidly changing industrial environments and

consumer demands.
Keywords: Lean Management, Soft Lean, Hard Lean, Logistics, Supply Chain

unin

nsdanisladadnduazldgunuidundyiunisiud suudasi Tuied sudaslani At
ANUAInmManalulad kagauiurIuYeInUdeInsHusing dwaliasdnisdeandgivay
VesuUTEaE NI AUt wavauansalunsutedu (Hines et al, 2025) W1AMN9n1SIANIg

=

wuudu (Lean Management) §el@sunisseusuindunagnsndniivisanainugaivauazusuuss

'
a‘ Sl

ASTUIUNTT UANTISIEUINEE1SAAU (Hard Lean) Mdueseddlaanaiia Wy nsuaawuuLLa e

(ust in Time: JIT) Tnglainanuifugevdau (Soft Lean) fisjatiufuminensuyws fausssuesdns way
amigii sivilsinadndlidsdu (Ferrazzi et al,, 2025; Tortorella et al,, 2024) oainevainnsiseg
fimavhmnudlaasszgndlinisysanmstsaesuumdulifveslaiafnduas lgunu
unewETIngUIzashitesunsuAaeiiunarensaiu menauisaouumeaeldnsou
wnAemandauuulaled uaziiaueded desiia naenruuumsUfURAuUIdAa3dluesdnas Lile
ihluguuminmsdansladafnduagltgumuiivszavsam amnudsdu wagenmannsalunsudedy
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AensanAugnan (Muda) n3U5uUTeau (Kaizen) uagnisltiaissiloifiounsefununinuas
UsgAvSnm 1wy Mawdniuuiuiian Just-in-Time: JIT) wagszuusmlusiAfivganisinuiuiiiliony
Yy Uidoka) hlsrlaliinveadeluaianisudn (Sahoo, 2020) AmnudsavesseuuMsHanLUUlaled
LildiAntunnmsliiesdlofisedaior widwiandsuginmsiansvedaledfidenin Sauvde
o6 (Toyota Way) UsenaunigaesnannisaiAyfe AuA1snHeuAna (Respect for People) way
n1stmuIeg el aq (Continuous Improvement) wuamisi vilslaledlaldidui o wandid
Uszansnm widadudairsimusssunsiauiidedunasiidusmanmnavlussdns (Palhau et al,
2024)
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TPS House Wag Toyota Way (Qmwﬁ 1 Usznav) Fesaesssasviouuiuresnsnanuuuay Tusedii

Mdeulosiulag TPS House 1uASasionazszuunswan @i Toyota Way wwiualouuasussgmdu
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/ The TPS house \ / The Toyota Way \
|
Just-in-time Pecpleand Jidoka® Continuous Respect for
teamwork
Improvement people
Continuous
improvement
Levelled production Challenge Respect
Stable and standardised processes 3
Kaoizen
Visual management 7S s
i + eamworl
Toyota Way Philosophy Genchi genbutsu
*Japanese term for a machine that automatically stops working as soon *Japanese term far ‘go and see for yourself’
asa problem/defect is detected.
a) The TPS house b) The Toyota Way model

amd 1 szuunsuaauuulaleduasdduidnledn
MEE. ANUENTUSTENING TPS House wag Toyota Way eSurevdnnisuanuuulaledn (TPS) Wil
NSWARLUUYLNE (Just-in-Time: JIT) szuudalufAfinganisiauiuiisionuiym Uidoka) 1
wdnn1seEuEsnaY vausiitdundlaledn (Toyota Way) LﬁumiﬁwmaEiwq@ial,ﬁaquazﬂ’mmim:ié"u
dunsviaududiy. 910 Toyota Production System, by BPI, n.d., Lean Six Sigma Defenition.

(https://www.leansixsigmadefinition.com/glossary/toyota-production-system).
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(Respect for People) d3ug1usInUsenaumewin qUUR wu nMswdgyauyinie (Challenge) N3
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et al,, 2025; Palhau et al., 2024; Tortorella et al., 2024)

2. orinduifgtestunmsltindesionarisnmsmanaiaiieananududeureinszuiunsuas
YInANUgaYLUa wnURTRmaERTngunansruumskaauuUlales Suldud

nMswaRLuUTiunaImed (Just in Time: JIT) Frwandumpaindeiazaugyailuniinlag
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n1sthssnwvana (Total Productive Maintenance: TPM) astfiuaaindofiovesgunsal
Husnmsnistasiulasn1silaiusinvesuina

nsdansaunnlags (Total Quality Management: TQM) Fa83nwinanmilasiaese
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uazuUfRogadussuy ilevdamnugyiUan WuUssAnsnIn LarensEAUANTINUVINTZUIUNS

(Sahoo, 2020)

MINEUsERINganAauLazasaauIianLd15
NSHAULANAGY (Soft Lean) Waganindu (Hard Lean) ¥gainansaunisvitniufinseunqs
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gdndunldlaedilusesansnanaydiiiu (Ferrazzi et al,, 2025; Tortorella et al, 2024) fog1aTu
msfidruiuveaminnuuaznsinuduiiu (Collaboration & teamwork) atfuayunistigessnwni
wa (Total Productive Maintenance: TPM) snumsudtigmidagnuazuinnssufitinainnisiidiusau
(Palhau et al., 2024) f@uuﬁiimmiﬁ’uﬂiﬁaﬂwﬁaL‘daﬂ (Continuous improvement culture) Ly
Usednsameean1sdnnisaaninlagsiu (Total Quality Management: TQM) Iagvinlvinisudly
ﬂﬁauﬂ‘wiaaLLazmsL%'aui‘luﬂszmuﬂmﬁmﬁﬁuafjwmLﬁ'aﬂ (Hines et al, 2025) uonandl AuATIMh
vounalulad Industry 4.0 laasulinunisnaugenfaulaze13nauss1aunn @i Internet of Things

(IoT) ¥relvidayanisudnatunsadslauvuiiealnd vasA dygrusedug (A wasn13iAs189184
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Ann1salelianunsauNEesn Andulastreuiugl wazUsulTenseuIun1segvsiailas (Biondo

et al., 2025; WiSnicki et al., 2024)
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ﬂ’]Wf’i 2 u;u’aﬁmmswmusuawﬁﬁuuazms‘ﬂﬁwﬁaﬂfnuﬁwL%ﬂ
gy, nsuansmNduTusEinsresAuLazasadu Tnsfivevidausjutiutiedusunywd i
g1induiuaiesionanain Wenautuarduaiunnudisavesesdnis. dautamin “Lean
Manufacturing Practices and Performance: The Role of Social and Technical Factors,” by S.
Sahoo, 2020, International Journal of Quality & Reliability Management, 37(5), pp. 732-754
(https://doi.org/10.1108/1JQRM-03-2019-0099); “From People to Performance: Leveraging Soft
Lean Practices for Environmental Sustainability in Large-scale Production,” by M. Ferrazzi, G. L.
Tortorella, W. Li, F. Costa, and A. Portioli-Staudacher, 2025, Sustainability, 17(9), Article
3955 (https://doi.org/10.3390/su17093955). CC BY 4.0; “Soft Lean Practices and Organizational
Resilience in the Service Sector,” by G. Tortorella, A. Prashar, J. Antony, R. Vassolo, A. Mac

Cawley, R. Peimbert-Garcia, and D. L. de Mattos Nascimento, 2024, Management Decision, 62(4),
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pp. 1424-1452 (https://doi.org/10.1108/MD-06-2023-1034); “Toyota Way — The Heart of Toyota
Production System and Its Impact on Sustainable Company Growth,” by M. Palhau, J. C. S, P.
Avila, J. Dinis-Carvalho, C. Rodrigues, and G. Santos, 2024, Quality Innovation Prosperity, 28(3),
pp 23-45 (https://doi.org/10.12776/qip.v28i3.2073). CC BY 4.0; “A Global Industrial Perspective
on Lean Industry 4.0: A Qualitative Wide-Angle Lens Approach,” by P. Hines, G. Tortorella, J.
Antony, D. Romero, A. Walsh, D. Taylor, A. C. Alves, M. Bertolini, R. Caiado, K. Demeterj, J. Dinis-
Carvalho, L. P. Ferreira, D. Fettermann, M. G. Filho, P. Gaiardelli, G. Graham Howe, G. G. Inan, M.
Kumar, C. H. Le, . . . H. Zak, 2025, Production Planning & Control: The Management of
Operations, pp. 1-22 (https://doi.org/10.1080/09537287.2025.2509143).
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gonFduituldeduayuduaranuiutie dhfueseduiliiedosiodunaia ansnadreszuuiing
fisz@nBnw Bavieu wazdaiu (Ferrazzi et al,, 2025; Tortorella et al., 2024) dnwaignsUszyndld
anunsnosugldweil
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msfidwsinveminnulunnseduiieliiinauidndudivesusasnsenindinnnuivinveuse
HAGNSYBINTFUIUMS Mg N133AAINTINNTUTUUTIMS N sUsERuiNauUsEddUni vilv
wilnauannsaazteutymiinuluaenisndansenuladafndléiu wasfidrusiwlunisaueuun
maufly ionuinfuinesiiostsadu 1wu nsndnuuuviunat (JIT) fYieandudinmds uienns
thgeinwmina (TPM) flannismgavginueaaiesdng axviiliinisususenszuiumstienaudussuy
mrl‘agu aﬂmmqmmaﬁ LLawTﬂﬁmiﬁﬁLﬁummm’%‘u‘ﬁu (Batwara et al., 2025; Dombrowski & Mielke,
2014)

2. Maviiunudangu: seWdduaivayummansnlunsUuiarenuiuINLTBIRAIR 1Ty

nsfldusanveminaulunsdndulatiemuanudavguluganianuliviueu e aninduseng
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35UV Kanban vhnthfiiiulassarefigaglinisfunssviunafetuldsinduasivssdnsam
(Johansen & Greenwood, 1995; Palhau et al., 2024)

3. msdaaumnumiieluliguniu: sewdduduaiunsdemsilusslauazanulindaszuing
Aildulidnude yazfiendnduldiaiesiiowu msvhusunwaEs1sURALAT (Value Stream Mapping:
VSM) Lﬁat,ﬁumm%’ﬂLﬁ]uLLazmsU%mumqum'%asdwUiqiqﬂmu (Sahoo, 2020; WiSnicki et al.,, 2024)

4. mslnaluladiatuusednsnin: weluladenainnssy 4.0 Wy Intemet of Things (IoT) wax
Uayaysedus (A dunumddglunsraiugenddunazasaiu lag loT Frglun1sinmuteyanis
yudiazAumasndsvuealnl vueil Al aduayunmsiengiidmeinsaiuaznisdaduladanagns
walulaBivarivisdoutosinssninassuuims ahaederisladafnduay lgumuiiinnudangu
uazUsiuEge (Biondo et al., 2025; Nambiar, 2010)

Namﬂmsgimwmmmmqma’wﬁ p4AMIAINIIUTIRHANS AT UTUSTIN WU MIannamitds
(Lead time) mnausiugilun1sdstofigatu wazseiunnufisnelavesgnéniliutiu Ssagvioulvisiudi
nsUsegndvendaunazasaauliifisafinssdnsamdajdins uiduasuasrsdnaiuaiuisa
\Benagms villieadmsanunsoudstuldogndsbuluanmuadeugsfafiuasuwlassinigiluiagu

(Biondo et al., 2025; Ferrazzi et al., 2025; Tortorella et al., 2024)
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1. nsdifnwgpavnssussudlulsemaunda guinssedvgiimnuddyiunsivasunias
gdu lefinsiinseu Lean Leadership 4.0 mltiloanaugaiuaiuazUiuussussansnwnsnan sa
M3ALHiuaunUIT Overall Equipment Effectiveness (OEE) Wiatusn 31% ammmﬁuﬁu 57% tian
HuA3os (Setup time) anad 58% uaziainasanay 46% (Silva et al., 2025)

2. msfnwlugnamnssuerusudvesualelag wuin n1sUseynd Lean Principles &
Practices (LPP) anunsawasuasisanududalunisufinnuldednivszd@niam nogenddu wu
At msdeanslussdnig wazmsidusmves]inns dieatvayusisniu Wy nsanvealds
(Waste elimination) uagn15Usunnsg1u (Standardization) a'awaiﬁqmmwLﬁuﬁuuaxmidauauma

nandAutdedennTu (Wahab et al,, 2024)
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3. nadifnwduaneusudluedens Susendeddnuianudduresmasidunudul uag iy
Yadevesweniiay 1wy Tausssuesding msatuayuaindil wasmsussauanuiudwnaeiens ade
T¥inTesilonnindu 1Wu sUU Kanban mswanuuwiunamed uaznsthgssnwmina awnsavlly
IFoeheeiiouasdu (Aripin et al,, 2024)

4. nadiAnwgeannssutudiususudlulssmalng Tdussgndlivannisusautumalulad
afelmi WU RFID, IoT uazmslinseideya ieiinuszansamnsdnnisladadnd nanisendusy
wuunuladaindanas AnmANIElUNSAAIILALATIIABUNNTURDUTBINTFUIUNI RTINS
sufisarenislaagenseunquuaskuuissalny wasdauduRusSIEIUINABAUANAIVIF U
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Khaengkhan, 2024)
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