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Analysis of difference between QSS + participation groups using AHP And

Study of improvement plan
- Focus on POSCO case -

Tae Ung Yoon®, Min Jung Lee™*

Abstract

Since 2005, POSCO has been conducting continuous innovation activities using its own innovation

methodology, QSS'(Quick Six Sigma Plus). Recently, the effectiveness of QSS* has been decreased

owing to the different needs and purposes for each group. The purpose of this study is to compare

the weights of the QSS* factors using AHP analysis. QSS* factors consist of two levels. The high

level consists of 7 items :

‘Master Plan, Waste Zero Activity, Daily Improvement Activity, Talent

Development, Project Activity, Initiative/Encouragement activity’. The low level consists of 3 items

‘5S, My Machine, My M&S’ for Daily Improvement Activity. As a result, we found that there was a

difference between the weights of the four groups. We suggest the effective QSS® directions to

improve the quality of POSCO.

» Keyword: QSS+(Quick Six Sigma+), Quality Improvement, Evaluation Criteria, AHP
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el g, A BAR A% s, vl gl 24 F
ob AbL ) S0 QAEt o g FEshnat 20054,

o] A& EFsta A, AA, g5S B Aver B
o] & AxFGE Fds7] fste] MY AR AEHAA 3
HIAIAE &3 FPHAE FEshe 2% QSS(Quick Six
Sigma), 23 9] A HHES /EPoH4]. QSS= A
g A=A A 2FHs 58, Ul AHE A ga Folu
78X 9 B &9 ‘My Machine’, AH]E k53kal A
UsHA A78HE ‘My M&S(My Machine&Safety) 2 24 a}o]

=

20143 QSS*(Quick Six Sigma Plus)[5]7F H At} QSS*
An A3 B2 4% A9 g4 858 sl o5
d An] Aol 7HA, AL & oF
5 ekl Aatg olojxa gl QSSTE Master Plan, &
A2gE, dPNAEs, AN, FASE, £42H4], &5
A A dA7NHEES ‘5S, My Machine, My M&S’
3 FdElo] ATHAT].
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271949] 4 WA o] B )

RCE e
$3 F27190) AN A% 43k whE THAL A9
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AAA] A7
Steel Dynamics)= AA 27 248
SEAA ST HGAHSAM-Dow  Jones  Sustainability
Indexes) B7llA AlA Hx 133 A& A&7 $5714, ¢
HAXH(WEF : World Economic Forum)< ‘S 24 A&7
A 3d A% Sl Halg o dAste] e JA 719
oA $e AbElR AlE L AvH6,7,8,9,10]. Bgk, W=
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7 AAEAA  QSS
FT(Facilitator)’. &%

A AL 1) IFoE TRT 15U Fas) sk
QsS" FHE Jm GRe golshan 15 7HEA oI v
awsfel 71 91 thald ohua Ak WHS B ATE

3l AAl O}J——’Z} gt

SE2FA AAE AL = QSSTE T8k 77 3 ‘Master
Plan, dHAIZEE, QNAEE, A, AT, S48
KN % gaHole}, QSS" FAE W7t FE) & AHP(Analytic
Hierarchy Process)[13]& ¢]83fo] 47 152 715A&
Z3taL 17k 914 zbelE vl EAEIE g A= 2223
o] Yalghs QSST7) vhEolzl B4 3 9 g]lsta &
Ao A ARE-SE AFHIHE AHPO thafiA] A™sisich ol
Ae AT Aol disiA Arska VgelA= QSST
SAT JIE Ve AE EESTL VA4 dA7A] 484
37} 79} vlaskar 71 xfelzh 2 el bisiAlE FGl(Focus
JEHE B3l 2 91S Felste QSS
ks AlAstaAt gt

rulm

rulm

Group Interview, L&
g5 A

[I. Preliminaries

. POSCO @SS

20024 HAE0.® Eqste] FA3kE 6410} HAl BE
o A AAEAAE olgn Bstel FAHoE Hgahe
297k Witk B4 64k AUl 419 4 5]
ANET A Aol Bk P V19 BREe RE
o e J1E A 25 WAseka A 8 7Y 2
sz A% hsd £amy The dshs $AS vE et

QSSE A ¢o] A rellA LAk el sl o954
o|aL WEA A gt ofu R Quicks AHE-SHL, 64120 &
59 AFMgo® Six Sigmaghal AMEEFS], Quick Six
Sigma, QSSE WEUTE 223 AN E3kE el Ads
Zapstths ouldA ‘el X|slE H3ste] A, A, &
F2 Bl Aot Higo] e AxFFS FHE & ol
3 gy, o] %, @70”574]9] ﬂﬁo] tﬁﬂﬁ}“ﬁ Azl
gk dg/de] Xﬂﬂﬂ‘ﬂ %

gk = =1
QSS+E& U EF iéi“ﬂ 7S E 22zl afel o
o 2= =

Z]é@‘ﬂ FAAE E
Aolaka SIeH16,17).

20054 89 AM3HES £AaL 20064 58 B} Kick
Offgh QSS+ 6A] 1}, TPS, TPM, [E 47}4] =24 341 7]
o 3 Aol wEAL

641 1wK(Six Sigma)[19]:= 1008WH A% = 3.47] =%
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sto] o A90E EAske Aol (Define)-
(Measure)—&-4}(Analyze) -7l (Improve)-#&] (Control)’
o7 ¥F BAZ dsks WEon Algsta 9ok
TPM(Total Productive Maintenance, 37} A4k #)
2 1950t A 1960t AH 22} A 5, n]=rellA]
A E2 SRS ®E =93 PM(Productive
Maintenance, o'§H)S o= akal lrh. PM2 AR 9

A8, 7%, §A4 AMAste] dnle 7]5& s &8st 7]
Aol AMAEES mola oS A7) Hgh “dujEg
(Equipment ~ Management)'S  @alt}[24]. 19894

JIPE(Japanese Institute of Plant Engineering):= TPM % 9]
& A2 g &3] S9E F6E 7I9AE TFEE

3 Sjof A A9 ol Nold S e T

A Az, BF A2, 1 AT BE 245 v|dd Wxs}
= zﬂxﬂ%— e FEStL A B HIES N, 9

9 el § wE e AN AR AYALAA BY 2

Aol o] 271744 o] Folste] T 24w

[3,18,25,27,28,29,30,31]. TPM =A+HA 7
Stepe o7 <Fig. 1>¢ 2t}

POSCO QS5+

(Total Productive Maintenance) Daily Improvement Activity

My MaS
(My Machine & safety)

7 Step, Manage frequently

6 Step, Process quality Improve
Facility performance
(seolbigodoha)

5 Step, Process Tatal Check

4 Step. Total equipment check

3 Step, Clean-up lubrication standard form

Basic Improvement
of Facilties

2 Step, Measures to prevent source
(sechiseongneungbcg-won)

1 Step, Initial Clearing of Equipment

Improve work
envionment 58
(eonglieorgdon)

Fig. 1. QSS* Step

TPS(Toyota Production System, &=QE} k2= =@
EfellA] @] AA L} IZE EF AMEE HEste] dldelA] A&
Ao Aike] JHE EEeta 7H"*3} = 3 Aotk &
= gdes AL, dask g, g
In Time)' ¢} A& #4 2 EWi%]P—i 7] At 3780l o]/do]
As W, 2HE A FA EFS U A2 AdwAs

P& THESITH32,33,34,35,36,37,38,39). ERERE 3179]
A e 47401]*1 I 4ed &5 PR 2o of
o] e B dHIE Aot aejal A Y gl
A g %H]E ‘TEeE 7o PH'R Este] A% S
Zrol AAsH A7k didolehs 2 d& 4 AHH38,391.
QSS™= TPSE &8l dRolA FIHA, 7hes vhee] WA
Fohs BE Aol 2 A9S H'E skl A A9E

o] @] mRIE SgA 7] | AR EFS sk Qi) 1
2aL sk TR A S Tdj7]e] du], AnRje] du], 24
of g, o] @), g7 e ], FAo] @], AjaLe] g,
ko] WYHl'E a8l 'R Ao

IE(Industrial Engineering, Ar¢&3}
(Material)oll AF&H(Man)¥} AdH](Machine)& ¥
& MH|~(Services) 2 WA A Yrk= IA (P
o] 93 A2~El(Work System) < A|&sh= 3
2l(Engineering  Aapproach)°]t}[35,40,41,42]. QSS" &= 3
HA285S Zd 2 ® JHlE PO(Input - Process -
Output) -4 VOC/VOB, 384, QC 7714 71, 41 QC 7
7H 71 5 Edato] delA i | dR|(EAD 2

H o&2 20

Fl/r
03;
>
e
dg.
2L
it

ARNE o} sdatar Qe

Bgk, 20029 6A110F 28] F A Yol AF Ao FA
YA A A2 o) gL Fiste] Gatel] A vk HES
A e Fo)7] 918) 20051 6A1 1wkt TPME] 43S 1.
¢ksto] QSSE FX1gh 64 1uke iAo} T 07 Sy
I QSSE =% AHE HY 5a8F SEeh AREE] Ss
A Aes Bdstal fA4 e SEoE 9 il
A @ A g A 7Y S e 225 3o §Al
golt}. o] QSS 5 T WNEES onlatn A
g5 TPM 7|tz THEit}(4,18].

6AlZ1mle} TPMO] 4 6A171mbeE 4AY HXE 245
Al ERE s Al &8 AE o] sjds:
Top-Down #2402 g3}, TPMS @l A A= &
AL ’\] A ‘3—l —Zr%] o] FA = OH A&}= Bottom-Up %
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S uet BAE Ak dHolHd 7S E SARA S dx
atal, TPM=2 @4 2ate] & 493 afr 71es S8
v g A 7S ol88kar §lvH42,43,44,45].

QSS" Fx+= ', B, Aele] 3Zeros AFste] A
M-S Frsta 42 A F49 AES e Ade
SHAE A FEste] Haol AxdAS vi== v vk
ojS ff8l A A2 do] Folgt= AN LE, A
2lt] FAE A ey AR, Aol 2 S,
23} sS4 s ddstel dn), 34, A9
of wghd gt BFS Fetal ¥4 0R 3Zeros TS
Aolth[46]. QSS" A2 <Fig. 2>9F Zth
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Six Sigma QSS+

(Quick Six Sigma Plus)

TPS

Daily Improvement Activity

(Toyota Production
System)

POSCO

Project Activity
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Initiative / Encouragement Activity ]
Talent Development ]
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Fig. 2. QSS* Config
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2. Difference in member mind and Organization
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[1l. The Proposed Scheme

9= QSST SAE 37F el i) AHP A4S AA
ok 71E QSST H7E A AHP BEF QSST 7 A'E
HlaLske] zpo] 91 dolnar AT 4= Q= WorS Al

317 g,

1. AHP survey subject and composition

el ZAPIREE 20179 89 195E 99 229714 43
ok AL gPde R AHHE, QSST FT, AR}, |7 A
% VN IFOE FEekal 1w AHP A4S AAERITh AHP
= szl 715l whe uiobE 7ke] ARl vl HRE 44|38}
ste] ek 7 8= 94 £AE SHse WHECE AHP
e JAAA Folate] sl tigh
YA agdrEds =2
[57,58,59,60,61,62]. 12]aL 2 Aoz} 2 <I]lS votst

7) SIaA FGIE Ak % 32l S8 3 vl 3 Hx

% 2519 A3}E SuperDecisions Z=Z13[64]S &
AHP £4& A

QSS" YAl g5 Hr}t F5-8 20161 EAFNM ALE © E
23 QSST TAE F7IEE AL QSST SAE HUFEL
‘Master Plan, ‘dHAZ &5, WA &5, ALY, A4 2
T, EAEUA, 854 F 7N FEoE v 12665702
T4de] Hof 9t} B AelAE 7 6.58S Al9fsta 1203
TS 7IF0R WUt 7ES AL o)& Wi R k) 3
W AdA il giEiME 2 AFlME AE8HA & dgolrt

713 QSS" #7} 7155 <Table 1> 2t}
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Table 1. QSS* Fidelity Evaluation Criteria | - -
POSCO QS5 + Fidelity Evaluation
Daily
Master | Waste | Improve Uzl Project |Leaders
Develop . ) Result | | | |
Plan | Zero ment t Activity hip
Activity el Master Vaste Daily Talent Project Leadership Result
luati Plan Zero Improvement Development Activity
evaluation 10 20 45 5 15 5 20 (10 points) (20 points)| | (45 points) | | (5 points) || (15 points)| | (5 points) (20 points)
score
evar'a”tia;w” 0.083 | 0.167 | 0.375 | 0.042 | 0.125 | 0.042 | 0.167 | |

2. AHP model construction and FGI implementation

X225 QSS" YAl & Hrke vid Al 94 38 A
8l B g 29 A5E T 3RS 9T 3R
A7gie) QSST B7F 52 AAL A AA-HET B 941 =94
e 7teAE EEeta T kel Ak QSST W7t #E
AT =z ok <Fig 3> 2k & 275 oE kL 14152
‘Master Plan, GH A2 85, dgNAEE, AANEA, AALES,
EQUA, 58 F TN gEon 245 NS E S
2FAI8HA BS, My Machine, My M&S' 371 @502 Ut
gE S A vuE Fast] AFA A s FE A
T8 =290k HrkEd oisk 2244 A= ‘Master Plan'
QSSTE A 71es droR 11 & F QA LA, AAET,
JNAM, £4/4885 Algo] 14 B4 gt 7] 9l
GHAZGE & o] Fefste] A dn|zE = E A A
G5 dERLE Foto] A= FAHIL Aot WIANGE 2
I = ek 58 5808, B, Aa, A, Fushe] tid
o] A3A MAF ] Q. HH| gt FES FPste A3z
g5o] 2 53 ek ‘My Machine'& 4] 27| A5 £3F 3v)
o] = 9 ) Aot sk 391 @] gl At
olAhS A Btete o B e AAVE F Ho k. My

i

M&S S 8141 o] da) Aglo] Relael AAH Ao o %
AAAE A, e B 9 NBES e 8% BH7) 24

AL fAE] AAZE TEE 0 Slar A= weEa . AAF

A2 ATE AARQ 1Y FE T A o] Al Hu
Stk HAGE & 27 = RS G4 A 38 dE
B EAAA]N Aoz AF v A Feka £ DAl
ek e FAe A AateRle] nd Aol of# e
TAE BAgete] ¥4 KPL 24 $d=st 2ov &5 o]
oty S oAl 7R FRe S 3/
ER/EE dAY7t 71421 &40 el ot @
5 A o] g o JPHa Yot Ao e 37l QSST
5ol diste] AAIAQ A SE, MEY 5 A3 A7} sl
‘B A 7R RS KPL AR 7dE QSST B35S
S A A3 | T KPL AN 719w} $-F8ha ZBxe
SUB KPIZF @245 Aeh, A ahafr 2 &4t A4 Wl 9 Akl 9
AAA & 2 A dulel ok St 48 AH o] sttt

58 My Machine My ME&S

(5 points) (15 points) (% points)

Fig. 3. QSS"* Fidelity Evaluation Hierarchy Tree

V1= QSS" #7t 7hA e ‘AH

9= <

V. Resulis

Table 2>9} Zt},

AFe 71 QSS' #H7t
0.3750.2 70 &5 & 71 =
34|85, Master Plan, QIA%A, £4 :
% QSS" 7 A = CREt 0.0878% U#AS FHela glo

o A7

o
0,
2,

&S 0] 0.22092 7MY =31 IAES
Al
H

EF QSS' 7keA 4

Master Plan, $H|AIZEE, QAAFA, £48H

A H9Ek 4] 258 AHP =% QSST 7kl
Master Plan®] 0.2254% 19, QSS* FT+ A &5
191, A= Bt 0.2424% 19, I =
M=o

=0

] 0.31382 192 2} H9t}. 2340
FH AHP =% QSS' 714 Apol7) s & &

27A1%& <Table 3> 2tk 71& QSS" 37} 7kl My
M&Se] 05556 2% 371l &+ % 19]0]3L My Machine, 5S +°]%1
t} AHP &% QSS" 7121 CRgre] 0033302 diHds g1st
3 glem My Machineo] 0.53302.2 7Fg A AL H %l
5S, My M&S =28 ZAEITE o= 7]%E QSS™ W7} 714

‘My M&S'¢} AH

e & sl ) 2

=% QSS' 7F&A] ‘My Machine’o] z}o]7}
EZ QSST 7keAlE AHHE

= My Machine 0.4469% 19], QSS™ FT= My Machine 0.4490%
1%, A A ¥ A= My Machine 0.5565% 191, @3+
Machine 0.6063% 1912 ZAMESITE 47) 15 B571 S UsHA
My Machine©] 78 =4 ZAF =S}

.

® At

il

1A%, ‘71& QSS™ H7t 71E3 A=

4 EAR AHP BF QSST 7FEA A A
Plan’, QSS" FT+ ‘#A&g%’ A n x|

QAN

ARl Ke)

24 My

B8 &% ® QSST A et 2

B%0] 7}

AHE= ‘Master
= g5y, 8%

L

A QPANBE 02 47 1Fo] a5 Wehe B

‘B e AAEE
| = = 2~
15 =/ 73 9SS & 4 Utk

B a7k S & ¢ vk 19, VI QSST 97t Al
[e)

7} 437 Es-0] obd Master Plandl 71
1o 0
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Table 2. 1st layer group evaluation Importance
Existing evaluation indeX Overall evaluation Consultant QSS FT Leader Field Staff
Importance\ Priority Importance\ Priority |Importance| Priority |Importance| Priority Importance\ Priority |Importance| Priority
CR Ratio - 0.0878 0.0870 0.0838 0.0864 0.0909
Master Plan | 0.0833 5 0.1400 5 0.2254 1 0.1410 4 0.1049 5 0.1144 4
Waste Zero | 0.1667 2 0.1400 4 0.1569 2 0.1083 6 0.1701 3 0.1324 3
Daily
Improvement | 0.3750 1 0.2209 1 0.1309 5 0.1745 2 0.1717 2 0.3138 1
Activity
Talent 0.0417 6 0.0990 6 0.1390 4 0.106
. . . .1065 7 0.0843 6 0.0825 6
Development
Project Activity| 0.1250 4 0.1651 2 0.0994 7 0.2094 1 0.1666 4 0.1750 2
Leadership 0.0417 6 0.0910 7 0.1092 6 0.1460 3 0.0600 7 0.0700 7
Result 0.1667 2 0.1440 3 0.1391 3 0.1143 5 0.2424 1 0.1120 5
Table 3. 2st layer group evaluation Importance
Existin;i:n::luation Overall evaluation Consultant QSS FT Leader Field Staff
Importance| Priority |Importance| Priority Imp(;rtanc Priority Imp(;rtanc Priority |Importance| Priority |Importance| Priority
CR Ratio - 0.0333 0.0260 0.0000 0.0325 0.0539
5S 0.1111 3 0.2819 2 0.2307 3 0.3119 2 0.3023 2 0.2823 2
My Machine | 0.3333 2 0.5330 1 0.4469 1 0.4490 1 0.5565 1 0.6063 1
My M&S 0.5556 1 0.1851 3 0.3224 2 0.2391 3 0.1413 3 0.1114 3
2AIF, 71E QSS" W7F 7Fe A= My M&S 7FsA7E 49 A& ol 7 AE A FaL vk o]E% QSST EEale
‘ L3 QSS A= 470 2% B My Machineo] 718 ZF 252 24 ofsf #AI7} ate] ¥ 7l AE Fofate] AR T
A AR 0] Apo7h Slvk. 2lal 1Al e Ol 2 =37 ERE 2HL QSST &S Folshy] witel QSST ¥ At
MR Folstl ot 2715 My Machine®& dxatal glvk. & ¢ vk &5, QSS" &0l Hofshe e 152 @ =5
AR Hdstar v HE dgst sto] Adn] Aot F4
Hakg Fol5aL An] o7t 9 A@e @ e Azt
Zo] Ale] At el QA ARE o) HFErhE QsS'
V. Conclusions &% 3% 3Zeros YA T F S Aotk
) A, WHEREZF QSST S4A% W7 W7} 7IEd B2
H7lsl 1 Q) 5 A & QR 4, 2FA
B Qs 1E QSST W7k AEAS QssT BEshe @ fﬁ* Ak 20058 QSS% A
i L N ooy AFTEURL BFAL A n, AR 95 894 &
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