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* DX : Digital Transformation
** SX : Sustainability Transformation
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A0LE M ZE(Smart
Manufacturing)2t ¢S &
CIX|Y E& =8 9 nE3}
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-7 I=I0I11|0| M (Digital Transformation)=
== = = ol = o1 Zigiol 21 Qlch

Quality 4.0

The Future of
| Quality Starts

Quality 4.0
Theatre 1

Quality 4. _ﬁg . -
y 400 ST=Tel Hal S22 o|zf - Quallty 4 0z} DT
L

XI& : ASQ 2018, Quality 4.0
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Quality Management in Medieval Guilds

Quality Management in the Industrial Revolution
Quality Management in WWII

Quality Management in the 20th Century

The Development of Total Quality Management
Beyond Total Quality Management

The History of Quality

Late 13" Early 19" Late 19" Early 20" Mid 20" Late 20" 21

century century century century wwil 1946 century century century
TR T ST e T T e

Craftsmanship Industrial The Quality Sampling ASQ Company-wide Total Quality 4.0
and Gullds Revolution Taylor Processes and (then ASQC) Quality Quality
Factory System and SQC Standards formed Control Management
in Japan in the US.

19M17] 28 20M|7] X4t 2XEM|AICHH 19464 21M17]

B &2 =3 ME T} ASQ(ASQC) Quality 4.0
INES-=] Z2 M A} BE EIES

SQC
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Quality 4.09]

N BEEY

x| 22}

Quality as Quality as Quality as Quality as
Inspection Design Empowerment Discovery

TQM, A28,
O 5 2+ A| X}

HE ZZMA

A

[

- SEHE S2Y9H, 2

. HIO|E{} C|X|E =77} MED

Mej¥Es SEYSE MSdts

Yo S

* QC: Quality Control, TQC: Total Quality Control, TQM: Total Quality Management, DQM : Digital Quality Management
XtE : https://www.industryweek.com/operations/quality/article/21136186/quality-40-putting-the-buzzword-to-work-in-real-life
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Quality 4.00|Zt?

= Quality 4.02 TQMO]| 7|8t F1 UX]|
Zehsta AS.

= Industry 4.0(4X} A= H)2| WEO| A
M22 SEEHS 7If= HojEe HA

What is Quality 4.0? Quality 4.02] 117}X] 7|8 &

Quality 4.0 certainly includes the digitalization of quality

management. More importantly it is the impact of that o =
digitalization on quality technology, processes and u AnalytICS E&ll
people. LNS has identified 11 axes of Quality

4.0, which companies can use to educate,

plan, and act, Using this framework and re- |\ " . Data EII oI E-I
search, leaders identify how Quality 4.0 ’

can transform existing capabilitios and h - Ap p d eve I o p men t OEH 7“ HEI-

Initiatives, The framework also pro-
vides a perspective on traditional

quality. Quality 4.0 doesn't replace u co I1 n ectiVity g 7E=I *O-I

traditional quality methods, but

rather builds and improves upon - Y e _—

them. Manufacturers should use u Sca Ia bl I Ity gll'xol-*g
the framework to interprot their o=l

current state and Identify what

g e e | J,'J = Collaboration &%
= Competency IZ

= Leadership 2|4

= Culture 23}

= Compliance ZE2(0|HA

314034 = Management system 22| A| A E

QUALITY 4.0

TRADITIONAL
QUALITY
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v QaD(Quality as Discovery)2

N
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v CX| 8 dets S d4
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Xt= : Sisodia, Raiu; & Forero, Daniel Villegas(2020), Quality 4.0 - How to Handle Quality in the Industry 4.0 Revolution, Chalmers University of Technology, Gothenburg, Sweden.



QI4SD

2022'd 6E, SAMAINL 7| L (UNIDO)NHIM L ESHQl4SD
Quality Infrastructure for Sustainable Development Index

g 8ES Rt FE Ut A5 B

UNIDOOM = = 7}9| X| 57t

Pttt Development Index

4 = Quality Infrastructure
. for Sustainable J

LAUNCHING OF THE
Ql4SD INDEX
Date & Time:
Friday 17 June 2022
14:00 - 15:30 (CEST)

UNITED NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATION

The Quality Infrastructure for
Sustainable Development ( )
Index is a neutral and objective tool
to assess the overall state of the
development of a country’s QI
readiness to support the Sustainable
Development Goals ( b 5

Please contact for more

information.

We look forward to your participation!
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standardization Standardizatlon Standardization
Conformity assessment Conformity assessment Conformity assessment
Accreditation Accreditation Accreditation

Policy
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Particlpation In capacity bullding programmes
Value: o (7oth of 80 countries)

.
b3

o2 7L == 13of chst &of
Support and funding for quality policy
E (llke 85% of countries)

Stakeholder Involvement of quality policy
E (llke 92% of countries)

Maonitoring and evalution for quality policy
Yes (llke 70% of countries)

1t g7t

A Z2 M A0 M T

M HO|M 1so, wTo SOl Tt F& oo
of S E0i5x| 2 A= B,

8 S| chigt neq7} 55t

Mo Aot 2utE 2L B -/HH 0| ES= HIF{L

| goln|3t ZX X% < 2of 3t 2o

Quality policy In place
Yes (like 95% of countries)

Government/political endorsement for quality policy
Yes (llke 87% of countries)

Conslderatlon of diversity In quality policy
E (like 54% of countries)

Reviewlng and updating for quality policy
E (like 70% of countries)
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Dimenslons of QI addressed by quality policy
Value: 4 (34th of 86 countries) w

-

SEEM FHA= S XA HAY

Government approval of quality policy
E (llke 81% of countries)

Implementation plan for quality policy
E (like 87% of countries)







K-Z32|E| Turnaround through ‘3T(Tool, Talent, Task)’

= TQM(Total Quality Management)0f| A Quality 4.02 £, £9| K-E2|E|2 ©
st Tool(=T), AXXIE (Talent), 12| 1 H*H(Task)2 ofzfet Z0| 29

< K-&2|E| Turnaround >

Sy

Tool Task

« K- E| TITHH|A| )
(CERAI IVIIA) 7  K-22[E| Policy

— o ' +2 (Q4sb x| &
- K-H2|E| x| & H A ‘. e =
7H e . AA 5)

* CRA(Change Readiness Assessment, H3I=H| = ZITH), MA(Maturity Assessment, ‘d= = ZITh
* QI4SD(Quality Infrastructure for Sustainable Development), 5474 7| 1 (UNIDO), 2022'd 6& 17
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1) s 1t (Task)

K-&2|E| Turnaround ‘3T’ R&R

= TQM(Total Quality Management)Of|A [K-EZ|E[12
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* 2 O[S Z At
St 99
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Talent
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K-Z2|E| Tool : ZITH A X7 HA

« K-EZ|E|22| el SSH2E Ll Sot7| fldl, K-E2|E| 8 24 U TTHH A
't o] = X|#ot7| fst X|#M|AI2] 7HEO] 2.

C K-BEE A A7YS

K-ZZ|E| 1884 EA 3 TEHA 0 K-Z22|E| O|d=

|| com comprtmeey et B

K]

“ @ &

HazY a3 }

e Wi | [N
Fs ) [T |

~d x%::%m . *
[ PTELT ) . I

5 WHE AT T B N

vz || aan ena (@ BRLESR

™ DS AT 2 B OIS Bl 2 S B 427
e I » BRYBNAE 23Hoe 0 7IHE4E 4ol HLEfEE ooy
i P AR om0 T et B MO WAE| BE 428 AUSA 10 E B

e » Hievel® Y25 LU0 T Y HAHD BESF VTS A WY

SXiMX] HEH LHE2 2 HAEIO = Q
4.02 HIZt2 2 0| & K-EZ|E| 2 &&2
dElolr| flet MR dA 2t -’:‘--’-._‘-H'H%
JIES NER.

Quality

HA =
?let

[K-2 2] E[J@Quality Forum

flet X[ 2H| A 74




HEIL LS

S5t7|

[K-Z 2| E|]J@Quality Forum

2olE| 2

——
[}

ny
o]
&I
=
zJ
=)
Joil

Mol 24 K-

2| E| Talent
M

3
=
x

24 (Talent)

K

QU xH

3)

X
> 2|2




Sustainabili Supply chain-perspective
(A= 7:‘5’&%/ (F5 27E)
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71 XFA (www.chinsights.com) : M|Z=2| O|z2j
718 At - =L SE U 7| E®

lewww.oliverwyman.com) : S2AZAA 4.0

(www.microfocus.com) : A E& E10M
CHRH|A CHE, XH7] (SO 2|8 MZE

—

. Quality 4.0 7HX| H|QtaF &AL CIX|E 22 Mt

= -y

Kbl (wwwunido.org) : & Q1= 2} 7F0|E, QI4SD
A2 MK 2B 7| 2A1=(2021-2023)
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S2| Ojcf: 7|=0| M=& HA7|= EH

The Future of the Factory: How technology is transforming manufacturing

loT sensors

Predictive

machine analytics Modular equipment

trends/?utm_source=CB+Insights+Newsletter&utm_medium=email&utm_campaign=newsletter_general_sat_2022_03_19&utm_term=block-38&utm_content=research-public
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. 0|2 2| B & ELHA

= QEg XHH|O| Al2
SCMO]| loT AN &8 S5 FH|2| A8
loT Sensors Modular
for Supply Chain Eq“'ﬂmﬂﬂ_f
Management Ty HRE HH

SE4M

Industrial C?fmputer
Augmented @ Ision

Reality

Cobots
2ER9
o
APEE  predictive S g
HAME{,  Machine
O{LHB|EIA Analytics

Blockchain for
==HNA 88 Enterprise Resource Planning B3 CRINSIGHTS

ERP, SCM and Supply Chain Management
XHE : Future Factory: How Technology Is Transforming Manufacturing
https;/Aww.chinsights.com/research/future-factory-manufacturing-tech-trends/#product
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QA

Quality Assurance
HARHHE= 0|85t =&
S22 At garc

Computer Vision

Cameras using machine learning
to categorize boxes in warehouses,
scan for defects in QA.

E&: CBINSIGHTS
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EDITIONS " Key Recommendations

PREVIOUS Capgomini e 'sogeti = 8 World Quality Report 2021-2022
WORLD QUALITY REPORT e ” i
2009-10 2010-11 201112 201213 . . g - e =  Focus on what matters. =23}

' . A0 HSSHM .
_ : _ - = Standardize the use of test

= \ Lo ITY ’ automation in QA, and use it from

it e — e, ' ¥ : end to end. QA0 A| E|AE XtE3}

1 edition 2 edition 3 edition 4* edition B ) POT Al’—g% E—ff—§|-_6|-__||_, I‘I%_‘T'_E-I JEJ'U'-xl

: e . 2021-22 | THIRTEENTH EDITION Ol % E'i %6'-*‘” _9_

2016-17 2015-16 2014-15 2013-14 | e i ‘ - StOp talking about AI and ML, and

V7% ' start doing. A2t MLOj| CH3t
O[0F7|= A2t D, O ==
AIESEM 2.

» Emphasize the availability of test
environments and test data. ...

il HAE 2h8 8 HAE G|0]E <

201718 2018-19 2019-20 2020-21 eSS AXSIN Q.

» Get management buy-in for
intelligent industry initiatives.
Asd o O[LIME[E0] CHot

geess B3 595 HeAM 8.

9th edition 10t edition 11th edition 12th edition 1N ASSOCIATION WITH:

8% edition 7edition 6" edition 5% edition

XtE : https://www.microfocus.com/media/report/world-quality-report-2021-22.pdf
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XtE : https://www.hankyung.com/economy/article/2022092302231
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Quallty 40, 7I'x| x'" |_I-J-l-|' = |_I
Quality 4.00] CHgt 7pX] x| Qt Quality 4.0 &4l
j « MAIZHEHY x| C EI|ME U AE

AHEe| x5S =0|7L SEAME - O[SHZAIXL MI2St - DEL{ee| €Y Z=}
(Augment, or improve upon human intelligence) N N o =

. A5 Y HY WM, HU Y ojojCiof B T
S5 BrAF O O|ALZY EHO| ThAb « Ao|H] XA FRuSF - SEFH UV

. . . =1 CC CC 2 o
(Increase speed and enhance the quality of decision- | + S&4d &d N - ZZBH(smart) 0| F
making) o AMEX} X", 1743} (Customization)
H3} O, HIO[O{A Ca{L7|, M2 S Mg |+ HAZ dulEg - Big Data®fl 2|3+ AH| 2]
L - - . - . EHSIXH O HM . = O|A}ZA

(Anticipate change, reveal biases and adapt to new S5 05_1 e Z7|(early) —.|*|'E S ol
circumstances) < AHEN ZEETS « Z7| A (failure) ZX| A 0=
St B, X711 o J|Erel . BIAE BT . NERT0| NE SHO 4BEg
(Learn how to learn, Cultivate self-awareness and - H=3Ee F4HQl x+d - Ao ot 57|50
other-awareness)

- MASNE EE + El(Lean) R E2[(F )

- - — = [ =21 o o

RSE IS 2 71e] S7Y « ZZTH(smart) Xt ST « =™ YU FapEQl Wt 7fM
(Reveal opportunities for continuous improvement)

- HAZFESEIA - AP7IgSa R 7| oF
EEAM, =X U A S « wXEs XI|05S St CH2EHY - Xsd SETE M2H
(Improve transparency, traceability and auditability): | + &AZF FEHA

Xt& : Radziwill, N.(2018), Let's Get Digital: The many ways the fourth industrial revolution is reshaping the way we think about quality. Quality Progress, Oct 2018, p. 24-29.




Digital Quality Transformation(C|X|& & ™2
2 9 C|X[" Mo Zact REC=E IT2 83 29F7|=0] Z&E 2 e, rHo| &
AtEre] 7HRlol s
o|2{st S22 A2t FE 222t oSFRL TEE 715514 €.
- A2E HH
Humar] « Top-level?] ZH
Intervention M2} x| S
N Al .
Cyber Physical
World World
. / .
"EI|1=(1T) =237|=(m)
- Computer - SEA2H
«  Communication — - SHa
- Connectivity Digital . Zxas
- Big Data Transformation + Man, Machine, Method,
. Al Materials

AXtE : Lim, J.5.(2019). Quality Management in Engineering. A Scientific and Systematic Approach. London: CRC Press.



AUTOMOTIVE

RETHINKING QUALITY
IN THE DIGITAL AGE
QUALITY-TO-MARKET: TEST

DRIVING A NEW QUALITY
MANAGEMENT PARADIGM

17 NE 2 nE o2 nE
lOw M~ g e

Richard Hell and Daniel Partsch

Can automotive players cope with
autonomous driving’s quality implications?
The autonomous driving phenomenon

has introduced sophisticated new
electronic components and systems

into the automotive mix that could add
to the burden of platforms that are
already struggling under a heavy load

of distributed embedded software and
electronics. Without proper safeguards,
these highly vulnerable systems

could become the Achilles’ heel of E | x | E-l ixr X|
next-generation car design. = E =

HI Z Mo A

digitally enabled production and quality feedback loop C|X| &
Yoo =25 ot F9| 2hd

Al-based quality testing and vision control 215 X|S 7|t
AARRMH[H Z2EZS| A

Automated, real-time production and quality control tower
ArszhE 2AZH A S EE ZEES ER 5

XtE : https://www.oliverwyman.com/our-expertise/insights/2020/nov/manufacturing-
industries-2030/by-function-new-sources-of-value/quality-management-4-0.html
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RELATIONSHIP OF THE QUALITY POLICY QUALITY INFRASTRUCTURE SYSTEM
TO OTHER POLICIES

SCIENCE & TECHNOLOGY
POLICY

ENVIRONMENTAL #

TRADE POLICY POLICY

oo

B, QUALITY i <l= xd

POLl CY f . ) Metrology Enterprise Upgrading
Quality Policy

ﬂ II ) tH Regulatory Framework

Standardization Value Chain hwarer-less R-ais:ing
. , Accreditation Development Capacity Building
SooLeY GOVERNANCE QUALITY

POLICY
x{ INFRASTRUCTURE
Ay ST INSTITUTIONS

=1 27| h

ENTERPRISES CONSUMERS

CONSUMER PROTECTION RN
POLICY W :Jn::JIIIEsDn::IIg:\?ELOPMEMToaenmzmou 7 I g _+_ HI xl-
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