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Research Title : A Study of Critical Factor Success Factors and Prioritization
using AHP in Lean Manufacturing Implementation for Thai
SMEs Researcher : Assoc. Prof. Tossapol Kiatcharoenpol
Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

SMLs in Thailand is a prime business unit which enforces country economics.
The performance is one of key important involving with cycle time and cost reductions.
Lean manufacturing, which focuses on reducing wastes in operations and cost in
productions, is an operation strategy for increasing working efficiency. In this research, the
critical success factor (CSF) for implementing Lean in Thai’s SMEs is investigated and
prioritized. CSFs from International journal database and data form Lean experts are
carried out. The priority of CSFs are calculated by using AHP technique in Resource Based
View concept. It is found that the most important resource is Technology Resource and
the top three CSFs are Production Process Technology, Empowerment and Strong

Leadership and Commitment.

Keywords : Lean Production
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wwRsuuUATtiauslng James P. Womack (2003) &siwanns 5 dossaluil

1. ANAN (value) U884 NSAIMUARMAIYBINEAI TN OUITNTIINYLULDIVEY
gnivedlivins Welsivledeelffunuiianelagean

2. @195715ANA1 (Value Stream) Mu8Ed NMINAANYSITAMUAIVDIUAASHERS
Humsuanstuneuddqlunssidunuiloaisnumuiignéndosnts wiiielnlindn s
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3. mslva (Flow) vanedls nsvilvnulvaldleelidfindn Wunsidnuioan
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n1sdwundnwarauntgluildguniuniuvdnnis  Value  Stream
Management tuflan1siiliianueigasiulng Yasuhiro Monden (1993) Ssfigauszasdiiield
Wuwwnddumside vieanfsnssuitliiinnuen 39 Yasuhiro louusdnumziuluniveds
guvusonidu 2 Ussivmdn il

1. M3vavasingAu (Material Flow)

- AanssufifiunnAn (Value Added Activities : VA) fio Aanssulas Aemuilvihlsf
Anmsidsuginevesingiu Tnefiingusvasdiionsuaussmiufenisussgnin

- fonssuiilaifiunnir (Non-Value Added Activities : NVA) #io Aanssallafipudi
Tnnenns wildlldfdndunsadueuitanelaudgnd Senfanssuussianiin amnugaya
(Wastes) uananniifanssuilliiiunmandannsoutieondy 2 Ussinieiu fio

- Aanssuitliifugae uisndufosh Aanssulssanilannsaidaiisld u
msanlindenifisndu wisliidesiigairiivhld

- fanssuiildifiunme warlifirusududoni Wufanssufiaunsosdaiald
il

2. M3lwavestayaansauwna (Information Flow)

- AanssuiiviiunnAn (Value Added Activities : VA) Ao Aanssulaq fnudivil
Andeyarmans Tnsdfmguszanditenauauaseudainisvasgndi

- AanssudlaifiunaA ( Non-Value Added Activities : NVA) fia fAanssulad

3
1

mudlgninens wildlafdulunisasinuiwelaungnd Sunfonssudsaanidn enug ey
wWan (Wastes) uanannilianssuiiliiiunnandianunsoutseandu 2 Ussnniedu Ao
a n]vL 1A | lo & W o & o d v v o w
- fanssuilifiuana widndusiesi Wunsnsgvineudluneafutedniams
wialulad “39n15M599d9UTEUY T3 Wornack and Daniel (2003) 138n1 “Type One Muda”
a aIuL |- | 1l o & Y o & a o o v & vy
- fonssuitlaliiugue warlifinnudnlusiewin Wufanssuiauisaidanala
viud Tundvesnisivavestoyatnians vieauen asdegnuenueyluguves “Type Two Muda”
§9 Womack and Daniel (2003) leflenuliindu Pure Waste
2.2.5 anugyian (Wastes)
pugerUanUszneulume 7 Ussmisdsilae
= a a r
1. mwgaydeiiasinnsndaunnifiuly (Overproduction)
nmswdnduarUinasiniurnusesnsmsltnuluvasiy  wlendnliaimin
a a a1 i & v a v < | o Y v
dunamnuunanunnuaduiiudazduneuszdemdnnuosnunlildunnfigauifiagsile
4 qgva w ' U i & | o e i 0§ Vel i .o i
WelrAnsiuyusieniemanluwsiazaislaglifiafeinegyilaiiausswineh (Work in Process

: WIP) Tunszuaunisiudiausnnuagylvinssuiunisndauianinudameu
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3. IAANISUUEE

4. voudslulasunisunleyiug

5. FIUYUIY

6. UnUstauminisngn

nsUFuUse

1. thys¥nwiaiesinslidianmndoundnnasniaan

2. anlansAaesesins nefnwnailunisrandesins mwnﬁuﬁnmsﬂ%’uﬂ;a
3, U*S”wqa’ﬁy‘umauﬁﬁ']uﬂa'um (Bottle-Neck) lunsyuiumsifieansauniainisnie
4. wasluUSnasnnuas I ideInswintu

5. Anlvintinauiivinuevaiuege

2. wgeydeidosnnnisifiuanaends (nventory)
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1. Muitlunisdaftuann

2. FUNUIY

3. Famdeunnn (mnsruunsmunuianaandsliifine)

a. &sifathdiou (mnszuumsmunuianaendslaiine)

5. FIBINTTUIUALNNTIANITUIN

msUiuuse

1. fmunsgiulunsdnfiv Sqedsdaitaay

2. munuUiinadan Teldinadanismunudisnisueasiuitelannsadila
uwagdainaladng

3. Wssuu Whreusendeu (First in First out) iiNetlasiulaliiiagmneady
AU

4. Bins1gvimnianvauny (Value Engineering)  fiannsndstialdialdinuifio
anUSunadaniisowihnmsdaiu

a ] :
3. MINGYLALLUBIRINNITYUAS (Transportation)
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4. mrugdaiiiosnnisiadioulns (Motion)

vimnanmsvihnunlimanzas Wy deudaumiuvesiieglng fusenvaminiing
aguunuylviiinAuawesenisuagyihliiinauadilunisvieu

o

Tgymanmsindeulm

1. \invnszagmslumsidoudiviligaidonalunisde

2. HiRAUALATAILLATER

3. gUAWY

4. Aonauazussnulunsvieuiilals

REAVRRVIVPR

ol M di as aa a Voo
1. Anwimswedioulws  (Motion Study) LWeU3uUTIBNsvieuldifinnTg
o o P - W & o |

wdaulmilpefignuazivinzanfignnunanniswarans (Ergonomic) ) Wil

2. I9ENINN15Y91U (Working Condition) Tlusngas

3. YSudgamsesilauazgunsallunisvireruldmanzaudvaningianigves
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o (ol |
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5. gy deidlesainnssuiunsndn (Processing)

Aannszurunswandiinisvhauny fllumanetuneuddlifimmudufumane
sumandulavihWiRsyarfutundndost sauisnulunsruiuniawdailivieisndndusiia
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nszuaun sl Anyadwiutundndus fsdunsruiunsiinemueglunszuiunsudald
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3, [inesdnuazussnilnglinelAnyarfuuindn o

nsUFuls

1. Apsresinszuiunsnanlagly Operation Process Chart

2. Mwdnns sWiH elnsesimnusiduvesusagnizuiums

3. ynsuIuMaLMLTine W Aanadwsuasuathafeiu

6. gy deiilosnnnissonoy (Delay)
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Jeyvnannissenas
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2. \insiunuAdalonia
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nMsuFulse

1. IMNUHUNIHER TMQAU wazaAUNIHER LA

2. trysnwuetesdnslifianmndeulfoumanaiia,

3. dnassnuliianuans

4. MaunumsUuiBsunssurumsndn uazdnassindenulfimngay

5. infasilefiarlfusunssutumsnasliniaunouveaiados

6. [gunsaliftedaelifnanuagmnlunisuiudsunseuiuniasdn

7. ugaudeiilasannissdaveude (Defect)

Hovendugnuanesnut veadewariusiagninludleludlildnuasfinud
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1. AunuingAu 1n3esdns useeu gydslulnaanselovd
2. Audesanuilumsdaiiu wazmdaveade
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3, \ANsYiaug LNl
4. \AesuvuAdelonia

nsuTuUse
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2. wiinussJuRnulignaewnuunsguAusiLen

3. USuugegunsaifiansnsatieatunisviauiiianain (Poka-Yoke)

4. Anbintdnandidadiinnianiununn

5. Wiimsnovausstoyasuanninegising: Tunndunounsuan
2.2.6 1A34iloEY (Lean Tools)

1. uWWUESA8515AMAN (Value Stream Mapping : VSM)

Jursesfleflidisuaiiountsunsnssuiunmsndnainseauarugslueinimaun

=t o

] . L v P E |
(Hawk’s Eye View) Beagviliiiiunisiva (Flow) vesnszuiunisvianun ieadanme (Value)
IfunanAlanugnA16aIn1s FNYNLLAYYDINITATIE VSM A 9215031nUan8n1euan
o ) v = ) al o Y] o a
FRUNFULINAUNN FIRLUANANMNMITIULKURINTZUIUNTS (Process Flow) leevinlufidieu
NnFunsEUIUMsiUSwinenszuIuns

Addalun1suseidunalunsudandndusivdnglu vsM  TawA Manufacturing

Cycle Time (MCT) F4AIWININNTSUIAUAIAIARY (Inventory)  WAZTIUIUTUIIUTENIN
\ v Y v 1 o a ¥ o v

NEUIUANT (Work in Process : WIP) visnuasnsauiu udamsmednuiududidisaguiisionis

! ar

oiu (Daily Going Rate : DGR) awnsawdeuduaunislaned

Inventory + Work in Process (WIP)

MCT =
Daily Going Rate (DGR)

= 4 o« = o & v = & o4 qw 1 & =
VSM (TuiaTesilausniisndndusendeuduiielinsiuinssuunisvianun i,
aulatuitdapnitla garevinagitle Ussdvsninwen vearasinsifiuagals Yymamnmagi
In Watsaiusoustlguinnslaain vsMm - fiadnslu Aaganuisadnadesilofumdusg uldld

wunzauiutdymla
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2. viguiedfia (Theory of Constraints : TOC)

o
a =

anWeIuNTuleay Or. Eliyahu M. Goldratt HnW@ndu1187 wndnnsdiAgyues TOC

Y
& v w 1 o ) a g A& P 2 o i i i
A e V}ﬂq 33UUQ3ﬂaq8ﬂU“?QI‘ﬂWL‘§UQﬁaaﬂuﬁiﬂLﬂuLﬂ‘ia‘Uqﬂ‘wLﬂEJ’]Lanﬂu 1““9]@3%’331%%5

v o | el I3 = | Y | | el v
Usznaulumegaisumenidnnuudasiwaziimiuanansawnnaeiueoniy luusazaldniae
a < a 1 = 1 a o 3 a
Seaiuasiinigangeuneniigeduqiane (Sundn yevidouneNan (The Weakest Link) @9
1 P l:iy <] o o as I ] ) - ' o, ¥ o a
gounafigailazilufdrinaiuaiunsavesiennly imsganlugafivianou uavilutednde
(Constraint) A83ANANITOVBINISTUU DelAdN158mENA1S Drum-Buffer-Rope (DBR) 11%7e

= a v v 1 - - 1 1 ‘J ar
luprsudnasdanislilululached Ae ldudaunniiuld uiflduvisurauiiganevin Taendnnis

2
s =

DBR sl
1. Drum #Aa Mmsimualiensnmsuanduluausnsnsndnvesnovin
2. Buffer fie mawIenduausununisindeudrmihaen
3. Rope fi nalnnisisimgiiuiddszuumusuauiunuiinasuiunisaonald
sy
3, mMyiaustAninavounsesinslaesiu (Overall Equipment Effectiveness :
OEE)

| a a < s & a & v
AUsyAvinaveansasinsiaeriulunaguuasiauys 3 f Ae anundoulunis
T uveeLATeedns (Availability Rate), AaALTIOULVBAUATEIINT (Performance Rate) way 8ms1

AN TNVDITUNUTNERLS (Quality Rate)

munerlunisldiuvennieding = nariwnulidmiunmswdavisvun - nafigudsly

Y19%R

‘4 v o as - 5
naveuEul g msun1sNaRaIg

ANANTINULTBUATEIINT = A1Wltlunsnantunulugaund

Laltlunisudnase

) a a a v o Y a a 1)
amﬁqf’]‘mﬂW‘W’U@’UU\ﬂuﬂNﬁﬂlm = QququﬂUQWUWNﬂﬁlmUﬁiﬁLﬁﬂ

° ¥ o - o
UUTUNUNRER PVITUR

4. 54 (5S)

Junsesflofgnuesitliresddy wazdingnussdueguosq uafisswdusaens

o &

dan1san1uiviatu (Workplace Organization) tuduiiugnuvasnisusuudlunngSaaediien

il )
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wiziFesflldliuAnisusuugsaauiivhouviniy uidunswauwinauliihenudussuuld
ar = o o 0 ] -‘g
Tus Weoaunsnasnwinsg1ulun1svineu (Standardized Work) linda nsviraufingasaintiu
<l O e v 4 o o o <, o v & v od <
loed 3a usnduilunmsdanisifeaduaoiuiviiwdundn way 2a ndadunisygaduinubs
o d 5 a 1 di’
yedluaounuueg seluil
1. agand (Seir) Ao NsLuNTBINRaINITENAINYEINIUADINS Lazudnvaanly
Aaan1snell
o Y a | a o v {
2. a¥man (Seition) A M5IAN9RIYEIA99 Tudvhauliiluseideu Wemiw
aanlunislduiazamiuvasaialunisyineu

1

. a ° o ) a o £
3. @¥1n (Seiso) Aim MeharuazemATosing gunsal uazaouivinnilved
-l %) o 9 % 5
TuanmnFeudosndainisldnudadiiuinsgiu (Seiketsu) e anwnunln aze1amn gn
% o e ] LW =l v w e T | [
guanway wardnulilifnaonly wiluwdndnnisvesduuds a fifl 4 azgauduinisaing
uasgnilunsimunindesi 3a usniflels Tnelasiduauiulinveuiiudiln5.ad1elids (Shitsuke)

Ao niseusy ainddelunisufiRnumussdevideniedededuedrunsnda Fudunis

[
o oar &

INIINFGIUROAT 1 TAUTTINBIANTTIEIEY
5. NMSAIUANAKAMIEA5LBY (Visual Management)
| & o & a o o oa 1% o & o oA [
\HueFesdieBuiugrudndwiaingldnisinuazaniu fegdriiiuladaiau
Tugaunvinew wu drevenantuiivieruy Jusaunisufuiau nswuanmasiulunisdnu
Uszaniu 1udu indesdafii sa Suduedesdlofdeddsiuiu ielhiAnuselovilunisvinu
= 14 A d v o 9 Y a YV o )
unfige ldldiasesafiuenldinesq winnsvenismuAumensues fis awnsavenleiisaus
WiRpUAINIILIwasINUesls wazvinedsls (To tell at a glance what and how we are

s = ]

doing) lallduamnusisihelfaseuiiu uivleddy fe Frelimsvauveminaudnety
avntu wdarnuduadlunisviey faeliminmusadulaliiety

6. NM3a51NUIMTFIUNTYIU (Standardize Work)

HudasfloRugruiisideslatu insrznisvnnmsguinlunisiuaziian
Fapnuquanesineg wnune Fleddyresnsadianmsgiunisvhag fle mswuuimadlunis
Wauiidige (The Right Way) udrdievengwiinauynau dsazdeliesdnisannigailan
vosnsimuliidiuusedvdamas iesaniuimanasgrilumsieudiauds eushogiiunldy
Musnuuuvfieuetn uazdnezdalywilunisvhausle

7. MswARKUUA (Pull Production)

szuuLuuezdanisnanaindrunansludensrurunisgaiine u§anseurunis
anvnegazudwenuannszuiumsnouniduduidelunaenaianisude vilvandeusieg

= L ! = a a o Y a a a = [ & e a g
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ldssmuiaiudmdnatsy @uaw) Iaudug luihefigaudafiastidliaudnindsanas way
dwalinatlunisdsoviuiduas uwhiesmnonmsdaunaeiivnnem warunessan il
#neq ladldFesdiniu vilvnnsdeansseninanidonlaldiesdre Feiinsvidnsduds (Kanban
Card) wldiitomunuiinanuldlifinnfuly Fadsduds Wusumsslieg fitaeuimsiams
FngRuliiusinauiivnzay lisnnauiuluvdedessuiuly dnsdudsiosisgasBeniidaoui
Fudusuerls fvvaziduaiiaverlste fuunanlas desddlulilas wagilruauwinla Tne
Tnsutsiaedosinliifununasnnarsuninnzgnidnluldnu Sutesihsdudslutug Tudn
Fusmdinsruaunisdunisioly Wisuiaileunisdsdyaa (Signal) dnssuaunisdeuntiwihns
wdn iDuduinaenianszuaums

8. N15ERNKUUAIBNISNER (Line Layout)

nMsoRnLUUANENISNERaLsI N linatauuuieiy wiashuufazatuayuns
veuiuanseiusenty 1wy

1. M5edansuanuuUsBuvSentuvdad (Traditional or Functional Layout)
fidnwauziiu Ao wrsiungunissdauuuidisriulitefumumihiinisinu aduayunisudanuy
USung (Mass Production

2. MFINRINSHARLUUAINEBNSHANSBNARA (Line or Product Layout)
amnsahlivarsguuuy uidesuiuladnldansyesmilitiosan (Less Distance) atfuayums
vharuduiy deldifnanuvasade duasuliifanisufulsmananiiity wazdinisusulgega
nswARTRTUNIINIT eI sHERLUUL s

3. mynedamsndnuuuiad (Cellular Layout) [Wuuwimsiiaiuayunisiiey
Wudtunniige Wesnwinnumeluwadagldsunmstinausunisvharusaisegns (Multi-Skil)
Welstanunsatigmdoniomusaatuayunsyauveseuduluwadls uardasfulinveunasy
vouwadsutu nsfeansseninsiuanunsoviliiedosnnnisnedanuinagaeanidauly
ndqiu Seaztsduaulinuamussoudtiu Tnsunftnagnsiadugusiy (U-Shape) Alannd
AUUSN (Raw Material) wazanfarugaving (Finished Product) eglununfeaiu Feazdqeli
wilnnuseufiudsinunilaieiy

9. msianusuog9sInFa (Quick Changeover)

wiladAyuasnsiwdsuuesinng Ao mangneuaniaivesfonssuitlilifa

| v v o o = o w a & & I o g v
ﬂmﬂ'ﬂ‘lﬂlaﬂﬁauaamaﬂ LW@Iﬁ@JL’Ja’]ﬁ’]%iUﬂqsﬂaﬁm'm‘llu ﬂ']'iﬁﬂmﬁqlunqﬂﬂaBU§qulﬁaquqiﬂﬁ®

£
=

A o = 1 - o o L4 L4 !Jqla‘
YUIAYBIYATVINNSHERLS (Batch Sizes) vilWiaunsonevauanINfoisvegnA limBetu
WoanunsnuTulimsuinisgnmlifty deudwmadisiessia uasviliudsiulunainlel

10. nsUasiumuianwaa (Error Proofing)
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nsUssiumILRanaIn A n‘iw’;umi“ﬁvﬂmsuu (Systematic Process) Tuns
USudgennudedsld (Reliability) AMAN (Quality) WarAnuulueY (Stability) vaewasleguniu
vi3eszuu Taefivdnnnsdn anufiawain (Eror) anansadntuldiileanindisndusensvinendls
dufuinmsinienlu wazeufiewanieziundwends (Defect)

il m‘i%’nmwawaﬁnﬂﬂuﬁﬁ’m‘im (Total productive Maintenance : TPM)

wénnsues TPM As vanmsfiatiulssaninmganvouniosdonazieiosing
UNTHEUIINVDINTNITY

2.2.7 M5AATIEREY515AMAT (Value Stream Analysis)

Mnszuumswanludagiuiieraimnssuldifesudsadunisuda fiiaunnd
iy widsesntsaslvseuudimnuBandu Taonsiinsiedanosisquarandunisiinssing
mslaveringiuuardeyanisuiin (Materials Flow Information Flow) teldiduuuanislunis

= s

WnTginuAvesunIefanssuiuanilegluvildgunu vildawisodwunviessytumeu

' i
[ ! o w A

MlunsiunuawarlidiuguilifundndousivieiSondt mnugyds wannnsddry fo 14

q

o aw

Juunmidlunisasnaviseridndadnlifinaudlusindafusiuaglumdddgunu

2.3 4uNAIMINYINT (Resource Based View)

yuNeming NN EmuLuUatuiniasssmanignnanfeiaudgal 1959
(Chamberlin and Robinson 1993; Fahy and Smithee, 1999) Penrose LdUBUWUIAIINARATY
n¥nensvesasdnsitairelontasunisudniiinanglévinensiunnsrsfuuinnditade
aeueniiisarnnisiiuTnvesguasdvionnmsiisuulamianalulad (Kor & Mahoney,
2004) TuT1984 Wernerfelt Isithiausuuanudnuasiirmslyaiin udsiiuveseuldiviouids
nsudetu unuiisgRansanludwewdndusiiuanisasiunuiis smsRersandsiiddy
fignuesasdnmsfaninernsnelussdnis (yudauazqnsouetesdnis) fisjanouausinim
WazuLUAMaE AN INAN NIRA BUM B UBNDIA NS (len"auazgUassnuatoeAnis)

Jay Barney wn3winisuueAty RBV launauewasu  “Firm  Resources and
Sustained Competitive Advantage” fifiaslu Journal of Management Tagunauduiidedn
Juunarundnd dgvesdrs RBY Tag Bamey (1991) léinausuuinudnlulsediuves
undsTanvesmsldiueudansudedy Tnguandlsiistufadnuasiddgueminensidanagsi
Tududod leun

1. ninennsiuasdestelmiinguariunslussing (Value)

2. MINYINTUUILADIMEIN (Rarity)
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3. ninensiuszdecldaruisnaenidousvuliniodfunuasnideunuugs
(Imitability)

4. prwansnsafivaunulalls (Non-substitutable) v&sanNaIUYDY Bamey W&
UnisnnnsalngfldweangmAnuifeuasnaaouteundsfiunve senuliussuBamsudedu au
Wuilsonsuiminensdanagvdiiuudsiiuvesnlfivioudnisudedy  wioglsinlad
Unimmsunnguiiaulauamminenslvilg nmelussdnisiiesduninensiidelfiinanm
IPSouBsmudedusenedsfiu Kogut uag Zander (1996) iausuuifnlvalie ninennsiddy
vespeAnsiRBaIRnLY (Knowledge) Mufuasimsidadiruasilonududousnnniresdimsids
Harnyana nsateguetasrmsislilitusgfunsaseguasiiaanyana usinisreaguasasdinis

& s | % ' | ¢ vy v v
srfuagnuamuamnsalumsiienennuiniudiu  wavasranuinlignavaunarldinig

U

deveadegiul JuduuvasiinnsuuiawesrmuliiSouidenisudadu ( Spender, 1996;
Lopez,2005) muiifiodnduninensfiddglunisimuanagnsvesesdmsifiosainaiufifuds
A il L 2 o ﬂ‘-" dy b2 { ] u

fiensenisasmidsuluukasiamududou duluiugiumiuiuazauansoiuansneiuazdu

as

nruANIsas AN lAUS s U N SW st ULaEHaU T NaUNISTIATIONIT Teece et al (1997) 14
| v I I W = Vw8 w 'Y v | - )

LauammmgmsmaaswmmlmLU%‘&JUL‘uamiwauuummLfJumwmﬂsmmgﬁlwgmua Judl

unumdrgmanisasialug (Renew) wazn1swmun (Development) faduauaunsaidawaing

[

Wudandunumeanisuenslnmuaiuisn ¥esesdnns (Ordinary capabilities) 1iinnas

]
=l

Wasuuawuazmswauniviusemsidsunlasuesdaindasiiintuodesanga
2.3.1 N5BUANNAANAYYIIAIF1UNTHEINS (Resource-based View : RBV)

RBV n@midsianseumenguiiflesuisitesdnisilazysrauaruduialunis
afremulidToudansudstunasannsaneliiAnaudsBy (Eisenhardt & Martin, 2000) Tne
ofuneiiminensnglussdnisifuaiiounuaansonisnagnsvesesdnisiididrudidnlunis
a319mualFluSsulanisudstu (Lorenzoni and Lipparini, 1999) #4 Jay Barney Wniwnnns
AudfgluAe RBY lalvllemwmumneviemdrdinauveinin anulduseudenisuredy
il “wadnsaldanmsifiunismenagnsiiausnai g (Value-creating Strategy) 1
wilaniiguishomulAluiouidanisudedu (Competitive Advantage) Tnsgudsdulaianunsa
sidumsmenagnsiuuiisaiildlutinanfioniu femeil msldiuisudimsugsiuos ety
14 Avlelegudstuliiannsnaoniunuunadng nadselom! vioamd sudesnanmsléna
gvdftsAnsliimunvioasstun” (Bamey,1991)

MAMSANWIUEs  Bamey (1991) Wwud  esAnnsiezamsnaiienn
dnumziawizresasdnig : VRION) WeliAndnanmlunislivisudinisutstu ninensves

2aN1ReUsENauUMERMaN vy 4 Ysenis Ae
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1. AuilAnuAn (Valuable Resource) fa #efinsAnsdasliynsaunarynuds

o/ 4

WeumeUsElevdainlemanazavdnsguassa Bwddminensaunsodhfatadauindouls

wanemawiinldanusoadiamald Ahanmmenislaiuseuildiietu (Fahy, 2000)

2
=t

v a - v o a
2, ﬂ?ﬁ‘lﬁ'ﬂ,ﬂa’]ﬂ (Rare Resource) Ad ﬂ']'?llﬁ']ll'ﬁﬂwvmlmﬂ']ﬂmLﬂ@‘Uﬂﬁnﬂﬂ

U

£ |

e w o 2 ala | o v A 0 0 '
wisfutdossne  wiwgnsnngluesdmsndanaiazgnvilinudanissauloguddiulngd
a =1 @ 2/ & 1 = o £ e & =i [ ] =
ninensmiloudunavannsaliustloviiuieatu aavefduiewaaiiruviniedlunis
Wt (competitive parity) fildaulaiuSouidanisuusdu (Riordan, 2006)
3. funuaenisuluugs (Imperfectly Imitable resources) fie HuYuNIS
al -l o 0o 8 ¥ a w o | ) & | = v ¢ v =
asndgunuuigalunavilvuienduldausainutuldlasdie fudiesdnisasidignaindu
v ) a Y | P v a
Meusn wieumeningnsimldsnusidiguisasaaendounvulaioanulauioulunis
WIITUILAATULNEITIAT1WIIEY (Riordan, 2006)

4. nsvaunuladla (Non-substitutable) Ao mwaursafinauuldlaazdosld
firumsnsnfiguiRssmanagnsvaunuld anvamnsaiivaunulaldezduivasivivasniy
IuSeuBamsudady  wenaIniinsdanisesAnis (Organization) finuasdndudnsunisld

) = v 3 ° < o | A aa ) a
NiNgINTIWINEaLIINMIETlATE MY uiendemuhudenUalomaldwinauiidiu
Tuilunsiauaznisnseviniluganuldiusudsnsutedusgedaiiu (Sustainable Competitive

Advantage) (Riordan, 2006)

2.4 Yadvurisannudse
nmituimdaulgnmisudsdusgndsdutusosmdsfiwsmdndunineluwazaisuen
¢ o v ow oA < ¢ Y a say
83ANT LB NUTIN AN siUAsuwUaInsuanatdn1suuluantunisalilaiaunse
muAuld ddunisdnszuunienisdnnisiunineininigluesdnisliiiaussdnsningean

¥ a

annsaadeeuliiuioulunsudsduisrerdunarsrereniadudeifuinisasldenuddy
faduduq fednisuszgndldnisudnnuuiulngordouurfnvesyuuosgrunineinsidu
ﬂizmuﬂ'ﬁ'ﬁ’um?{ewﬁ'mmma%ﬂqmmu%mﬂi'ama'l,umﬁﬂwﬂﬁmmmﬁﬂiﬂajmiLLﬂa%’uLLW
daguls nanfouuAnvesgruninennsienisairsgeudefiunndndlvudasdng uagnsvuauns
NARLUUAY Fennmsvumunssunssuananuideiiindemuiansaduunninenseonidy
4 Ussiamstauansly msnedl 2.1 niwensuagAanssufidmasiotadoaiud§avenisndnuuy
fu Tnefrumnouarseavideavesusasdadouandu ms1eil 2.2 swazBonvamineinsuas

Aanssuiidmanatiadumiudisavesnisuanuuuiu
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I~ ) a Al | o 9 a
N19149% 2.2 i']EJangEJ@’UQQWiWEJ'Wﬂ?LLﬁﬂﬂ"Uﬂ'ﬁiuV}ﬁﬂNa@@ﬂ'ﬂ"ﬂﬁlﬂ?'}ﬂﬁqﬁ'ﬂ%@ﬂﬂ’]'ﬁNamLLUUﬁu

Jadwarnudusa

P
FYaTLRUN

NFNYINSNI9ATU
DIANTBIANTS

(Organization

anmaiiinfikarAL ey
BUTMT3EAUGY (Strong Leadership

and Commitment)

Anussiunasniseduayulunisdayi

AuvpUIMIIEAUG

FduimiAdaunazauisatu
U3Ul4lél (Clear Vision and Target

Deployment)

nsdaaunavativayuauluasdinied
AndnladSug iWhwngvesasdinig

DYIIUNTT

TAUsTINYDIANTNUTUUTIDE

nsAintdnnunnauiidiusulunisin

o o ¢ 4 o =t
LLﬂ:‘:’Wﬂa‘\ﬂﬂ'ﬁ’nm“ﬂﬁﬂﬂTﬁ STRAPPURETIR]

Resource) Aol (Continuous Improvement
o sal
Culture) HaGWSNdAMA TN
NSUSMITIANISLATING msfiuafanislunslavninens
(Project Management) Nvansaeeiusedndnainuay
a - Al w -
Uszdvdna ielussadadivane
NINsEYB LT ITIUATS nsiindanunddaduls el
ALl (Empowerment) msasannuudurldiuminau
nIsHNaUsULAENSIRNYINY Y8 NsENaUTLLaT NS RLYINY DY
. " NN (Training and Skill wineu MidiNoRawIuarSnweA
NINEINTN AT )
building) ANUFVDINUNIY
UAAG )

(Human Resource)

MUSNWITEUUNSHARGUIINAIBLEN

89ANTS (External consultants)

mathyaraneueniiinImLg uli

Auwuzunypaaluednig

HiBeImynsnanauluednis

( Internal consultants)

W =l =
ﬂ']'sQﬂau'ﬁJﬁ]']ﬂ"L’]ﬁﬂamﬁJﬂ'nué‘Lu

29ANNS

v ol o - a
ANUFLIDAATDIUBLALINAUANTT

3 =l v d‘ d = )
DIANTUATTUFLIDUATONRID UASINAUA

nINgINTIAIY | wAnwuudu(Lean Technique MMSRARLUUEY
walulad Knowledge)
(Technology anuiinalulagnszvaunisndaves | msfinwinszuaunisudnvenfnisv
Resource) 839AM9 (Production Technology | Wrlast et
Support)
wussanunsaduayunsuiulss | sudsssnauildiiensuiuus
. i B oa ol a
. . quLtuuau(FinanciaL Support) NTTUVIUNTIINERN YNATUATLATDIND
NINLINTN A . 5 i
SUDIPRNE UL
N5

(Financial Resource)

iauazRugalalunisuivlss
( Reward)

msuauseTans aduludalviu
@ P v -
winyuiianunsaUszendldnisndn

-
BUUaU
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2.5 ATEUAUMTANAUTULTIALATIZY (Analytic Hierarchy Process — AHP)

2.5.1 MUAZANUFIAYVRINITEUIUNITANAUTUITITATIZA

n

nsEUIUNMIEMUTUAIATeignWaunUulag Or. Themas L. Saaty vasziiu
91975888 UREN University of Pennsylvania Usvinmanigawani Tl a.a.1970 Faduwvaiiand
UszAvinmegmilaenszuriumslinssideyadmiunisdndulalumsidendymivieladed

= a v a o s I‘j a a L3 nl: A
HANUYUYDU ImEJVTﬁﬂﬂ'l'i‘UENﬂ‘i%U’Juﬂ’l‘iﬁﬁﬁU‘U‘UL‘lfﬁ’JLﬂﬁ’]ﬁﬂu‘uL‘ﬂuﬂiSU'Juﬂ’T‘W’IL%EJ‘ULL‘U‘U

WoANTIUNISARYEINYWY Ap Nsieudioudeg (Pair wise Comparison) wasdinsinum

Y

@ - =i =l

ATLUUYDITEAUANNEALNBIUS B U

@

guAIAUdIAyvaRar Ity Tnan1sneauufigIuves
Uadeniusseuidisuiuusagiidudasdnmududasesoiu
2.5.2 YALAUVDINTLUIUMITAUTUBIANATIER (W529d afided, 2547) fistsdl
v ° oA - | asa P vaal = =l a w
Tinansdsdtefieni’isdulesnldinsiieuiiudedlunsindula
euivgawlenaudny Taswadrieiifuwnuglaziuiu Beuwuunszuiunsauinuesywd
[ L d £ o 1 v fay v d = @ o L | v o W
iliiesianisiduaznisianudilonadnsnladulinnaiias vlddede n1sdndisy
9 o o © [V ) i . [ ' a 3
ANLdATY wavdasnsadmadnsainanluiisuifisu (Benchmarking) funulgsudula
1. ansavdnnisindulanvuiionfivieandeaenlula
2. llemadumssadulawuumudsiwaziuudunguwionynes

3. nalAnnsUseluseuanLaEn1sas1eUsEuR

v

e a vy o =
4. lddndustedl i 3engiiavinassniun

d o o s 5 s oA s ot 1 -4
2.5.3 Ugyimnsinnsdnieranaududainssiluldlisnwausdmalul

(%

1. YERUAIILE AR

o

= = [ i
nsERNNADNIUUNELS)

& el
nsienuleueiiaign

2
K3
LY d & |\
4. MIANFULTDINGLNAINA
5. ANINTEYNSNEINS

6.

) o a o a =
nsdan1swaniinluluowian warsediumnudes

o as

2.5.4 HANNITAIAYVAINTLUIUMSAIRUBULTITATIEN

a

A Aufnena (2542) dauanann1sdAgvesaIfuTuEIAT1eRl) 3

WANNS P91

1. vann1saseguuuuresdgm avsesadesuuuvaastymiliidulasad

o v U ada o 9] ' v & ' v oA o Y oA @ a |
aviuduniirnugoulasiuseninsziuiy nsuwdasladeioglussiuiudaniuas Judasee

M FassAusznaundnvadlassadredudulseznoue seiuturesingUszan szautuves
Yadeildidunasilunisindula wazseruturesmadendrequestdymniudsu
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(%

2. vannsldnasidadadisuifiou madSeuiisuanudidguestadedneg u

dindulasonuFauiisudefendedluduierdudug 4 lag

U

Qe

. 3

NSTUIUNITANAUTULTITLASIEH

| 2
o = s

o = =% 3 ] PN ! ) 1 a
milslenudngilidesyautunginindugg auasuyniade

3. MENNITANUADAARBIVBUNANG AINADAAGDIVDUNANATIAIINNIYEBY
= o v a vas ¢ a ) o a ¢
Usenns Ao Usenisusn wdsnsindulanieliinguszasddiendu uazdsenisiiaas nsiiase
ANUADAAR DY
2.5.5 JUNDUVDINSLUIUNITAIAUTULTIIATILH
AHP  Wunszurunisiadulafiduszansainuin SuausenisilSeuiiiou

AmnudAguaunudltluntsinauls inemdminvasiAazinusineuy wasanuuinimiadan

] [ [
el o o e

PivaumuUsaluiuinasifinanlagsuuuunTinsgiveanssuumsasuiulvin e

ssudsnsiiesizesniuduneu (Saaty, 1980 ; Vaidya and Kumar, 2006) fsil

1. Muusveuiwnvaslem lnedmuaidmang Ingussasddas uagniufonues
nissedulalvdaiau iedesiuldlfiAeanuduaunsonnududeswesnisindula Snvisinue
GRIGFRVELEE BN R MLV LGIRRITI L

2. m3vnamutulunsies g lnenisadaunugdvesdsutuidainiey 1y

] as & 1 =) qklu 3 o = [ 1% o w 3 a
mstdidming dnguszasddes adenilaanvussun 1 iliswdulaseadeasutu Inesy
| Al

nsrauTuuugaan ssauduvuganeidmung seautusieinreingUsrasdgey wagniuien

Aua1siu SuduvessRututuegiuaududeuveslaminvihnising

STV 1:
Wmune, Fagusvased W
LU 2 i
Y cal v ¢l o el
z ; Y g INUTEEIAN
neust, Saqusvendtos | NQUIEAN i i :
JEAU 3
@ v o v
maden, Jade el Uaaii Uaded

e

A n.'z o o u.j o oa
AN 2.1 gﬂufuwﬂﬂmaqiﬂﬂaswammwuwmLﬂsw‘w (Saaty, 1980)
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o w o W a = = o a & 1 = K
3. MIRNaNfuAINUEIALY ‘WﬁJT‘iﬂJ’]L‘U‘iﬁlUW]EJ‘UF’]'N&JE‘I’WﬂﬁUy‘UENLﬂﬂJ‘ﬂG\'N"]WE)QIu

ko
@ e =i ! @

syautuLfeniu laediasiesiiuIeuiisuiden (Pair wise Comparison) LagiTeuiisuaaudifigy

U <

(%

mwé’nmﬁUmﬁuizﬁUﬂzLLuummsﬂdaulumﬁﬁimmﬂ%'ﬂmﬁauLiuﬁmmﬁﬁau 1-9 /19 M54

2.3 wannsusedluseauarwuuinsdulunsidaeussudeulua

u

ﬂl a - @t 1 aa @ = = [
M15199 2.3 nannsussliuszavazuuunesdulun1sifedaseuisudun

Y

JziuANEIAY AUV Anaduy
rud iy YaduisaasiimuddyreTagUsvasd
: ( Equal Importance ) Wi
dfynIunany Haduiifinsaniimiuddgunnnign
’ ( Moderate Importance ) Yadonilaunan
dAyninaudn HadeiRnsaniinnuddunninan
’ ( Strong Importance ) Hadewilsegaaudn
drAgnegruautnuIn Hedeiifansandinnudrdiguinnindn
! ( Demonstrated Importance ) | Yadenilsegnasudnun
dftynineehanniian SedeiiansaniimudiAgannndndn
’ ( Extreme Importance ) Dademilsodrasiudniian
m'luei'wﬁ'mﬁag:szm'mwiaxszﬁu Anud Sy asErinnNd Ausiay
koo ( Intermediate Judgment Value ) | 56U

° ) o aa  w = -l 2
Qmﬂﬂa’ﬂumimmmmmu’mmﬂumi’maaamswmw ={n" =n)

n
< © o o o = =i < '
e n = Sutadengnihanieuiisulug

4. N1TEIIANTNLNENDG 1d19NN1TYINsilSsuisua A sraz tady

o
¢ o al

kAL LUUNsSauiguLa e sLesng fedl

tade Ay A, A, A,
Ay IR aip CEE! a1
A; axn axn EPE! ann
A as CEY] ds3 CEN
A, an an ans Ann
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Tnofl a; Ao AvuuuiIsuifisuauddyseninatade A fu A Tuwodd |
w&nl | vosusn
5. msaedeumNAenndpsvastaya Wunsmsrvaeuieliuleiinanis
Jndrduiimmaenndes (Consistency) aefluinausivisensuld Tneduneumsnsivasuiisil

#1n15 Normalized Matrix NGNS

n = 3ulady
wiAwiwilrnuaenndes ( Consistency Index - CI ) 3ngns

Cl= XNmax-n

n-1

A v ] o A
Iﬂﬂ%ﬂ’]‘uad A max am’l‘iﬂ‘lr‘iﬂﬂmu’uuﬁlaumu

Uad Ay A, A,
A, 1 1/2 1/6
A, 2 1 1/2
A, 4 2 1

mras iyt

Uady Ay A; A,
A 1 1/2 1/4
A, 2 1 1/2
A, q 2 1

HWRATIY 7 35 1.75
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yinasdluswsaldaviany 1

Uady Ay A A,
A4 1/7 /7 /7
A, 2/7 277 2/7
A, 47 4/7 4,7
NATU 1 1 1
u P
WA ?QQJ‘LHLL‘N’J UBUNRSINIAR[EY
Uady A A, A, Anade
A, 1/7 /7 17 0.14
A, 2/7 2/7 2/7 0.29
A, 4/7 4/7 a/7 0.57
WA 1 1 1 1
= =l s a I A
muaRuYeIRzkuUlIsuisuraslateiuaeislunuiuou
o A A A
dade h ’ :
(0.14) (0.29) (0.57)
Ay 1*0.14 0.5*0.29 0.25*0.57
A, 2*0.14 1*0.29 0.5*0.57
A, 4*0.14 2*0.29 1*0.57
WHaTINvBINaANluLUINDY
Uiy A; A, A, NATIY
A, 0.14 0.15 0.14 043
A, 0.28 0.29 0.29 0.86
A, 0.56 0.58 0.57 1.71

dmasiuvesmanuilanwazmsmeAnaisluwiiueu

0.43 0.14 3.07
086 =| 029 |=]| 297
i 5 3
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dnaansuUINAULEWNTMeILIuTetade Avrldan Amax

Amax = (3.07 + 2.97 +3) = 3.01
3

1 o 1 s ] 2/ A
6. mAAviin1sdus?eE19 (Random Index - RI) @w1sanlaain asedn 2.4
A1 Random Index 984 Dr. Themas L. Saaty @15umsnuuanindsaun 1 -15 laglauiann

Y 1 doe = a W | i 1 el
sufldudegnivihnmauivuiieulunguiegiiivuinegf 500 (Saaty, 2000)

5199 2.4 A1 Random Index 483 Dr. Themas L. Saaty (2000)

1 ? 3 4 5 6 7 3 9 10 11 12 13 14 15

Order
RI 0 g | .0:52 | 089 | .11 | 2125 | :1.35 1.4 145 | 1.49 | 1.52 | 1.54 | 1.56 | 1.58 | 1.59

15t Order
- 0 052 (037 022014 | 01 005 ] 005|004 003 |002]002] 002|001

Differences

WAEREIUAINADAARDY ( Consistency Ratio — CR ) 90

CR=1Cl
RI

dmsdumaanndergnldiieinnudenndedlunsinmauisuifisudg

b e

e ] s ]

v o v a o W Yo o a sda
Saaty (1994) lamuuaA1dnsduruaenndasisausulidniunsaunsndndsnsdud
upneneiu Wudelud Ae

INSIEIUANNADAREDIN 5% FAnsulumSnanduuedu 3 x 3

MTEIUAUADARADIT 8% F1vSUlumSngNTvULTY 4 X 4

[} | v oo o ) a el .

IRS1dIUANADAAEDIT 10% dwmSulusSndndautndy 4 x 4 Fuly

v oW | ) M oo v Ao vy a W A v | A

Mondresrnuaenndasiilanneglusyiviiulefe dawifunietdesnind
Muualy dunmngamuEavesfRienlignees @auaenadeiu) warn1suseidiunatiy
Tinafsausuls TunnssiududdnsdiuvesnnudenndasdauinnitAfieausuls fuamein

£ @ 5 =t

NAYRIN1IYINNTSUsEEUNSHardAseviTuldimuaenndasntelunisnaunsng sedudenlsi

mavhnsusuiiunieusuugensyuiunsussiiulng
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nsmdnduANaeRAaedIr e lgviinsandulaaunsadulalumiy
Wgedalumsmuusaiaisuaudrdgluinusiuazdadunneg Anvualu (Atthirawong Lag

Maccarthy, 2002)

2.6 @5UNAE1590 2550UNTIN
2.6.1 Agdmnavuianariuazvuinday (Small and Medium Enterprises : SMEs )

SMEs #e gstafidudaseiiansuduidves dudunisiaedvenes iduwaiesloves
gshaldmnagnelidvdnavesypraviogsiodu dduvulunisdidusnush wagiwinaudway
ladsn
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2.6.3 yJuuaNINeINs (Resource Based View : RBV)
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FA.A9. NANA INBTARIYNE
N55UNITWOITUI99Ia Thailand Lean Award 2015

mnﬂsummaamsﬁﬂmmw fo mstauatadowisrudnia (Critical Success Factors) 489
ATUTY FJHN‘-‘UUﬂﬁNaG}LLU‘U‘ﬁu Tunauwﬂ‘ivnaumi SMEs wawsuwAlng  uavdaTIEda i uA
dnylundaziiade Lwa‘i:uLﬂuumma"mﬂ?mauuum‘i\huunmmsnamwau‘luaaﬂmsmamnwmmm
ausalumsndnroly Tagdduntsdisn mnunaining rariuflaTunsE N TULAsINUNS
lussduana uavanaiaiiutes@enmeiunisss qnv'\'l.'umswamwawamivmﬂwa Iﬂumm
Sndwumnudndgdainnsunniuiufnuassmesguninens(Resource base view) wiawiavins
1mﬁmmﬂuamﬂsmsumwanmwaawnﬂuam‘smﬁu’lﬂﬂﬂhnsumuﬂw1mmuwwnLﬂﬁuw (AHP)
msfnwEuaInmsAnwUmATIn weenideRiweunslussiuana Lgavﬂﬂman{mwﬁmama
ﬂ':'l;:ﬂ%ﬁ%'ﬁﬂﬂﬂ‘sﬂﬁ,qnm"lﬁmiwamuuuau Tfua 12 Yede indangulaglivguiignmineins &
aunsndald ¢ ngunineins fadl

NINBING ALY
NEHEINGANUBIANT AONSSUMINTSUEYNT WA vusTiAN1anTsadns  NsnTENY
(Organization Resource) DIMINETRISEUUMSHARUULAY  N1TnUMILLAEARAINTATINTG

Vil uaradieTmusTsiesAnslunsUivdpe
Hedeursnrdna laun

11 anmiisasanujuesiuimsseduge
(Strong Leadership and Commitment)

12 Fdevmidtanusazannsoinnuiulile

Clear Vision and Target Deployment)
1.3 Smusssuvesesdnsiviuupedwiaiios

{(Continuous Improvement Culture)

1.4 nisussdnnisiasenas (Project Management)
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NINBING

ANUWUNY

NINGINTIYARAR

(Human Resource)

ATLATUNSATIMUARINT BUTH Fiouwn wialvigndnwe
wanzaumenIAdunuReuTIaMineTesasins  mauey
wnggnawaswihiliuilassmsufulgenuuud. a1l
Wanngdmmyluszuunisudawuuiunelussdng i
YinwisruunTRAnLUUAuIINAELaNaIAng
Yadouwiernudsa Tdun

2.1 nsnszanednanaevtirdlumssudiunu (Empowerment)
2.2 msineustkasnisiiniinesueawinau (Training and Skill
building)

23 finwsruunmskaRLUUALINAguaNasRns  (External
Consultants)

2.4 fiderymandawuuiunmelussdnig (ntemal Lean
Experts)

ninensiuanuiinalulad
nsgUIUNSEEn (Manufacturing

Technology Resource)

ATUATNTTANTAIUANNTEUIUNTHER nsdfisrnug
welulaBaiulml wasmsdeaunidauiesnssutuntsuin
Yaduwianuduia liun

3.1 mwim?mﬁauazmﬂﬁﬂﬁwumwﬁmwuﬁu )

(Lean Technigue Knowledge)

3.2 anudmumaluladinszuiunsuAnyeaAnTs

(Production Technology Support)

nSuEINTIUAITEY

(Financial Resource)

mdnasstuulsanuaslasTinmsliulpuuuiu. aeld
sv¥auaetugilaunfisanulunsdudufansaiugau
Hadoutaarudns laun

4.1 suvsmnumsaliuayunisUsuusauLuuay (Financial
Support)

4.2 vfauasiiugilalunisuiulgs (Reward and Incentive)
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uay 2

a5t 1 asudnddutiadoiidsadonsussgndldnssBauuudnlu SMEs Tnemugusamingins

NINBINS AzLUUAENALY drfuauiAwY
ninensmanumalulad 0.3636 1
NENHINTNIAIDIANT 0.2315 2
NINBINTN ALY ARD 0.2284 3
NENEINSMIEAIUNTTEY 0.1765 4

-t v o w ol ' v - w '
m91eft 2 agudnddulledefidsnadensussynAlinisndauuuduly SMEs Inamadedburanamdni

ffuaudAty | ATLULATUETAY Uiy
1 0.251 pufinaluladmindnuatesins
2 0.138 mMsnssaesauarwTilun At
3 0.116 armeffinfivasausjuiuvesfuinssziuge
4 0.105 amuannsalunsdianalulabnssuiunsudauwuudu
5 0.102 mstineuiuasaiainuzlunsvinau
6 0.080 suUssnuatiuayun1sUTuUFIuLULEY
7 0.061 Fuussnwesesdnsfiviulsetaiios
0.056 AU3nwsEUUNSHAREUIINNIUBNBIANS
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ovns  manssnedenouesssuumskdiauuuii. mamumuuasisalasinisuiuuganu
wazadreinussaenslumsuiudpnu dnlumed 2 ssuansaveimsfinm fe Uedy
whmwdiedsm i duvesnrwddy Taetidonguifinnudwogan 5 Jade W A
Fnalila@nisnnyesasdng mansynwdnnusemihilunaduiunu anmedifuasai
suluvasfudmsszivge mmmannselumsdrdavalulainssuiunimanuuuiy wasnsiin

susmuazainainuzlumsinu Taswaninnsingadsildnusmlisduwimnudise uasdn
“ddiumudAylesdimgymsidsuuuuiiiuszaunisailunstiduinnmsdsegndlins

uanuuuduluesdng wariiessinadatiinalasldvein AHP Weliiiuadndvasdduanu
dAgy Wiesnluvsrlowiva SME Inslumswionnramianuarnusunisusegnilinisudn
wuvauniiiusedvinmrely

PRt siail o n N

63




AMAKUIN 4 UNAIUIY

Sth International Asia Conference on Industnal Engineenng and Management Innovabion (IEMI2014)

A Study of Critical Success Factors and Prioritization by Using Analysis Hierarchy
Process in Lean Manufacturing Implementation for Thai SMEs

‘I, Kiatcharoenpol' ™. T. Laosirihongthong® .P. Chaiyawong' and C. Glincha-em'
'Industrial Engineering Dept., Faculty of Engineering. King Mongkut's Institute of Technology Ladkrabang, Thailand
* Department of Industrial Engineering, Thammasat University, Bangkok, Thailand
(*tossapol_k‘@yahoo com)

Abswacr — This study identifies and prioritizes critical
success [actors (CSF) based on the implementation of Lean
Manufacturing for Thai SMEs. After review of Infernational
research papers, 12 CSFs were selected and categorized into
four resource types from the kens of Resource-Based View
(RBV) Theory. These are Organizatiomal, Technology,
Human and Financial Resources. Inferviews and surveys
with Lean experts d in SME tatlon were
carried out to answer the proposed rescarch questions.
Amalytical Hierarchy Process (AHP) is then applied to
prioritize the relative importance of the CSFs The results
show that “Technology resource” is the most important to
enhance implementation of Lean in SME or This

the relative mportance of each factor to the successful
mplementation. Critical Success factors resulting from a
number of publications are reviewed and selected
Preference data from selected experts mvolved in
consulting Lean for That SMEs in many years are utilized
in this study to identify and priontize the significant
CSFs. The following section provides relevant literature
in the field and idenufies the factors for successful
mplementation of Lean. A detailed discussion on
research methodology 1s given in below section, while
data analysis and findings are shown in Section 4. Finally,

indicates the knowledge of production technology is a prime
key to support process improvement according to Lean
methodology. 1his study contributes to the existing body of
knowledge by evaluating and prioritizing CSFs reflecting by
grounded theory and expected outcomes at firm level from
experts’ experience.

Kevwords -Lean manufacmuring, Resource-Based View,
Analytical Hierarchy Process (AHP)

I INTRODUCTION

Small and Medium Enterprises  (SMEs)  are
mportance ¢conomic foundation of the country. It make
production, employment, income and development of the
country  competitiveness.  Operation  strategy  ac
introduction 1 Thar Industry i order to level up
manufacturing performance. Lean 1s one of prime strategy
encouraged among Thai SMEs. Lean manulacturing takes
a holistic and multidimensional systems approach towards
understanding and providing solutions for reducing waste,
and thus develops close links between quality, cost.
delivery,  customer  satisfactions and  continual
mprovement. By implementing Lean, orgamzations could
achieve breakthrough process improvement with a
dramatic impact not only on financial benefits but also
customer satisfaction and production capability

While Lean has made a substantial impact on
industry, academic research in this area 1s lacking,
particularly research regarding what makes a successful
Lean implementation for SMEs. The main purpose of this
study is to identify and prioritize factors for successful
Lean implementation by employing the Analytic
Hierarchy Process (AHP) approach. This method allows
us to define those success factors in a hierarchical
structure of factors, evaluate factors in pairs, and quantify
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agerial implications are discussed in the conclusion
section.

1l LIERATURE REVIEW
Ao dnalytical Hierarchy Process (4HP) Methodology

In order to ascertain the management of SMEs to
understand on factors that affect the successful Lean
implementation at firm level, this study conducted an in-
depth research in the Thai electronics components
manufacturing industry using the AHP approach. AHP 15
a  decision-making  approach  which  integrates
simultancously qualitative and quantitative information
for prioritizing alternatives when multiple critenia must be
considered. According to Saaty [1]. a decision making
approach should have the following characteristics:  be
simple in structure, be adaptable to both group and
individual decision making environments, and be natural
to human intuition and general thinking.

The modeling process of AHP involves four steps

12]

1) Assessment of success faclors in Lean
implementation,

2) Structuring the  problem as a hierarchy and
building the AHP model,

3) Collection and compilation of experts’ opinions
and application of the priontization procedure, and

4)  Determination of critical factors through the
synthesis of normalized prionity weights.
B. Resowrces 1o achieve implementation of  Lean
manufacturing m SMEs

The basic concept of RBV is that [irms are
collections of resources that are: (a) valuable to the firm;
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(b) rare to come by; (¢) imperfectly mobile and not
imitable by competitors; and (d) not substitutable [3]. The
efficiently and effectively resources utilization leads the
firms  to enhance their organizational capabilities.
Resources, in addition, consist of a bundle of potential
services, whereas capabilitics are intangible bundles of
shills and accumulated knowledge exercised through
organizational routines [4-6]. Applicability of RBV theory
in developing the firm’s capability has been explained by
the idea of how firms can achieve sustainable competitive
advantages by using firm-specific resources. To apply
RBV theory in explaining implementation of Lean
manufacturing, the resources could be considered as
CSFs. What resources play important roles in enhancing
success of implementing Lean in environment of Thai
SMEs. The CSFs from literatures are arranged into four
resources [7] views as follow in Table 1 and Figure 1;

1) Organization resource (strong leadership and
commitment, clear vision and target deployment, project
management, and continuous improvement culture),

2) Human resource (empowerment, (raining and
skill building, internal expert, and external consultant),

3) Technology resource (production technology
support, and Lean technique knowledge), and

4) Financial resource (financial support for Lean
project, and reward),

Yong Leadershg Empowenment Lean Technague Fmancial
Sl Conmybme Frauvng and A }
Cleas Viaon and trukdng Productson Reward
Target Deployment Techrology
Laternal
Contuous conutants e
Ingovenent Culture
Intevnal
Progct Management consuiants

Fig 1. Hicrarchy of CSFs for Lean Implementation

TABLE |
CRITICAL SUCCESS FACTORS OF LEAN IMPLEMENTATION:

RESOURCE-BASED VIEW PERSPECTIVE

Type of Resource

Cnitical Factors

Ref.

Organization Resource:

15 & sets of management practices
that could be used to establish the
strategic direction of SMEs (for
both policy and operations level)
The strong leaderstup,  well-
established orgamzational policy,
and orgamzaton culture play a
wvital role in supporting  the
suceesstul of Lean
implementation.  This  resource
also includes the ability of
project manager to priontize all
selected 1mprovement  projects,
and  regularly  review  the
progression 1o ensure that all
expected  outcomes  will  be
achieved within the proposal
time

Strong Leaderslup
and Commitment

[8-18]

Clear Vision and
Target Deployment

[10.12-
16,19]

Project Management

(89,
11,13-
14,18]

Continuous
Improvement Cultre

[8-11,
14,18-19]

Human Resource: 1s the SMEs
capability to hire, maintamn, and
develop qualified personal in
order to achieve the firm
objechves To achieved the Lean
implementation. involvement and
empowerment of team leader as
well as leader 15 needed In
addinon, truning among  team
members in multi-skills is one of
the most important  enabling
factors 1o being success.

Empowerment

[10,13,17]

Training and Skill
Building

[8-9,
11,13-
14.18-19]

Internal Expert

[o.01-
12,14-
15.18]

External Consultant

[9.11,14]

Technology Resource: 15 the
SMEs capability to maintain and
control  exishng  operahion
procedure by acquiring new
process  technology and  to
identify appropriate source of
technology. Knowledge of Lean
Tools/techmques are also
included

Production
Technology Support

[9.13,18]

Lean Technique
Knowledge

[13-14)

Fimancial ~ Resource:1s  the
management  budget  allocating
for Lean implementation. Reward
for tearn member and  sulficient
financial support for each Lean
project, could be considered as
one of the most important
success factors

Financial Support

[8:9,11]

Reward

[8.11]
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L. METHODOLOGY

A combumnation of research methodology approaches
has been employed in this research project. This
comprises literature review and specialist interview. The
literature review conducted extensively at the initial
stages of this research to settle the CSFs for implementing
Lean in Thai SMEs. These are categorized based on RBV
perspectives. A survey was carried out among Lean
experts who have been consultants for Thai SMEs. Most
of them have more than 5 years experiences for training
Lean Manufacturing topic and implement at shop-floor
level. The data were processed in order to give
interpreting priority of CSFs using the AHP technique
selected because of the following reasons:

« It is an appropriate tool for determining priority
of CSFs with respect to different dimensions,
This technique does not involve statistics or
probability theory, thus giving the user a better
sense of reality, and
It is the well established methodology to evaluate
mportant factors n other research focus on

operation  strategy such as total quality
management implementation, and Six-Sigma
[7.20]

In this study, the structured questionnaire was
developed for the eight experts to provide the important
score for each CSF. It should be noted that these
evaluation score is come from the specifically view point
for Thai SMEs not for general firms.

IV. RESULTS

Numerical evaluation was carried out in two levels
Firstly, four resources are compared to determination of
important weights 1o prioritize the significant resources
for implementation of Lean Manufacturing. In next level,
among CSFs are evaluated to determine of important
weights on each CSFs. Figure 2. Show the weight
calculated by AHP based model for each of resources
categories. The top two highest weights are “Technology
Resource™ and “Organizational Resource”, which are
0.364 and 0.232 respectively.

TSRS 364
N 0.232
[ 0.228
I 0.176

Technology Resource
OrganizationResource
Human Resource
Financial Resource

Fig, 2. Priority weight of four Resources using AHP based model

In AHP weight respect to Technology Resources as
shown in Figure 3, “Production Technology Support™ is
the highest weight which indicates the most significant
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CSFs to implement Lean in Than SMEs. This factor
means capability to maintain and control existing
operation process by maintaining process knowledge,
acquiring new process technology and identify
appropriate source of technology. For weights respect to
Organization Resources in Figure 4, the CSFs with the
highest weight 15 “Empowerment™ This enable Lean
member to have enough authority and role to implement
Lean effectively.

Lean Technique.. NN 0.215
Production.. [N 0.105

Fig. 3. Priority weights of CSFs with respect to Technology Resource
using AHP based model

Taerwal Lean Expert [ o :::
rvermatcorsiiae s |
Triemg ard sl beodog [N coss
Emovcwad [ ¢ 029

Fig. 4. Priority weights of CSFs with respect to Organization Resource
using AHP based model

When consider weight among all twelve CSFs as
shown in Figure S, the CSFs can be divided into two
groups: the higher and lower groups. In the higher group,
each success factor have weight more than the average
weight  value(0.083)  which  comprise  Production
Technology ~ Support(0.215),  Empowerment(0.138),
Strong Leadership and Commitment(0.12), Lean
Technique Knowledge(0.11) and Training and Skill
Building(0.10). 1t should mmply that Thar SMEs could
play more focus on this priori group of CSFs in
implementation of Lean in their firms.

0.215
0.138
0.116
0.105

Internal Lean Expert

Clear Vision and. .

0.102
Contiunous. .. 0.08
0.061
Training and Skill. .| 0.056
0.039
Strong Leadership.. il 0.039
Production. ..

Fig. 5. Priority weights of Critical Success Factors
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V. DISCUSSIONS AND CONCLUSION

This study 1s focused on cntical success factors in
implement Lean in Thai SMEs. The comprehensive
literature  of published journals are investigated to
construct CSFs for SMEs. Four different arcas of
resources are examined in RVB perspective. The survey
opinion of Lean Experts who have experienced as a
professional consultant were carred out to set the prionty
of resources and success factors that are significant to
enhance implementing Lean in SMEs. Then, AHP
techniques are used as numerical evaluation to interpret
the priority which is the principle outcome of this study

The priority weights of four resources are compared
in this evaluation. “Technology Resource”™ and
“Organization Resource™ are considered as the two top
priorities  in  resources for achieving effective
implementation of Lean Manufacturing. This finding
suggests that Lean is Improvement strategy centric on
process level, the role of Production Technology Support
is prevalent, and when it is synergized with solid
capabilities  from all employees commg  from
Empowerment organizational culture, high performance
will be realized. It is noted that “Financial Resource™ gets
the lowest priority among four resource types. The two
main components of this resource are “Financial support”
for budgeting Lean implementation program and
“Rewards” for team members who achieve Lean
improvement target. The low priority of Finance resource
contradicts to the most belief that financial budget is key
success factor to efficiently promote Lean in Thai SMEs
environment.

This finding also indicates what 1s priority of CSFs in
implementing Lean in SMEs environment. These top
success factors are Production Technology Support,
Empowerment, Strong Leadership and Commitment,
Lean Technique Knowledge and Traming and Skill
Building. It can imply that Thai SMEs need knowledge of
Production Technology as basically intrinsic base to
improve firm performance. However, the implication of
this study is limited to a selected country, Thailand, only
and may reflect local cultural preferences/perceptions,
which may not apply generally to other countries
Nevertheless, this work may have important leamning
points for other countries at the early stage of Lean
implementation.
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