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A Quality Management Model Contingent to
R&D Characteristics

JaeWook Yoon

Department of Industrial and Management Engineering, Hankuk University of Foreign Studies

As the importance of R&D has increased, there have been various efforts to apply the quality management principles
and tools to R&D activities in order to manage them effectively. The R&D sector differs from other value chains,
so it may be difficult to apply quality management without proper considerations of R&D characteristics. This study
describes the characteristics of R&D as high uncertainty and risk, diversity of R&D types, project-based activities,
importance of strategic goals and business models, and importance of intangible assets. Three well accepted R&D
quality management models are reviewed and implications for quality management and R&D characteristics are
summarized. Based on these findings, the management targets of R&D quality management are classified into
management level (organization, project) and management focus (process, output), and the contexts of R&D quality
management are classified into R&D type (research, development) and market/customer requirement clarity (fluid,
specific), and appropriate R&D quality management activities in each situations have been suggested.

Keywords: QM(Quality Management), R&D characteristics, Context dependent QM, R&D Quality Management
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1995).

FAAYLZ2047] 28 FRAAATE FEEHEA EFF
< H43A717] A BAA F43E(SQC : statistical quality
control) 7" E0] Ee] AH&E WA A A E AT 2047] F
gk o] 3 Ake] WA met 7|dEo] AHate HATA T A
TYF S AT ARl2Ed o s WA A EES
ZEA 2 R, AR F4Y Fo 2 gjsilon o5
53 =& T4 AFH AR AE YA ngoz Ay 5
Ae 7Y AAY Z3tE AT ANH H YL T oE AR A
5 A tH(Garvin, 1988; Hackman, 1995). 19803t Humphrey+<
247D U7k Crosbyd] FAARSE BH S o] &3t &
Edo] /ME 229 Z2ALE FET F e SW-CMM
(software capability maturity model) 7] 7'd & A Al StH o.H,
1 5840 YFHUA a0HA LZEY o] AR
olye} Izt 7Y EE SW-CMM 28-S g 28354 F3
THPaulk, 1994). 20417] THF FAH Y Wi 2o] BE 4] 9]
U FEodA S84 AR A7 e HA T8
ol TiEE AN FEol &8sty Y ek A =T}

o] 0] A th(Endres, 1997; Johnson, 2006).
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a8 "F l“% Prajogo F47 9 o] 32 (innovation)ol| P A=
FIFE A ZHH} FAZ SN 125G 0 H(Prajogo,
2001), ASQ(American society for quality)= FE 49 S =T F

FA A AT Roe 149 HFEEE GAs] 9 A
A FFo2 HIT A 7| A5 FHA 2347} 9
& A aTHASQ, 2010). 1980 TH ZEF AR 2 F A o) T

ATNE S-S 2R TG B 91

ZE NS W, AFAE2 A 2~ 4 1A T
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H] 58] 4 (inseparability), -3 (intangibility), ©]2 /4 (heterogeneity)
50 2 A 9|8} 3 (Fitzsimmons, 2011), o] 23 EA & A e 4
AE A 2FA Ao o} AH ~FH SHET2 SERVQUAL=
7Wdste] Au|2aF2 ol 2 3l & 4 93U Th(Parasuraman,
1985,1988). &£ AFANAE AF7/NE FA4 Y 2yl o &
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A3 #ES Agste] g Aot A ES A5 o= A
A HRA 07 Yt AAE FrolrhAl FThBox, 2005).
o] Ao A 517—‘] g A 2R 33 gl 7] e A 24
o A olgte 7 7HA A BEEAA Y AHsA
,olEe 51”—1.0}7] Al 719E Aol i AR £35Y
(market intelligence)¥} 7] o] ik J R 43559 (technology
intelligence) & M 712 0.2 7}8}3f of g}, s}A| gk o] & 58 &
AE T8 BAY A Fgolng R0 E A/ 28
AE A #efdy] P F B F5AE2 A0
T Z2AE AN 7 e il WA et webA B AT
WEAE 7ol 2 dFE e v F Ae gAF dpd
ZRAE Brhe AFFE] & &4 A7 A (low hang-
ing fruits)oll %3k 7 &Fo] FobA Al FHCooper, 2011). 3}
215 FA A (Clarity) & 713)(Opportunity)= A Z gHtE AA
E7HEER, 5 A94e Be 2850 BFglAIE
7152)7] EE]"C BG40 A T stE AP S AT 27
G A A Y 5 »l“ S 2=t (Miller, 1999).
71e739AA del AHEHE ZEE L e, 2 oA Al°|E
(Stage-Gate) ZZA| 2~ 5& Eff—}i}% T ZZAE YA
BgAAE 2o7] A HHES I gk AN 2
7499 A N AFA = AL A7 (variation reduction)©]
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© T AR FE 9| Aol At vl IRI(Industrial
research institute) A= AFNE 8-S 7] A F(basic re-
search), 3-8 -?(apphed research) 7§ (development) 5O &
TR o tFE SAEE AT (research) 2 7 (deve-
lopment) < —?L—.—o}oq A XA 3 A o] 213 EAS 748
dom, Z dAEE AR T8 Fx AYAAE /AL 9
oo} 3t Attt YT 23 WAAE b4 AZE o
EMNAY A7 N ZE2AHEV} AFPE F 9oH o] 5L
AR A7 e TEEZY L Bele AAA HA A H
& AT E AFAR B ot wetA A7 &
stue] FFste TEA AU AAARER BT F Yue 7@
TE ARE 2HE VA F A 53] F2 AYe “AbE
2 3 A (fitness for use)” =& “LTAFES] FZ(fulfillment of
requirements)”0| 22 A7 EAAYANE 237 v]A
(missions) & AEA Ex9 TZAE AN wjE FF
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M ATEATER

1809001 1987 FH 5xH8 MA S Fato] FAB A2
g9 F5517] g S FAES A Y3HATH(ISO0, 2015). 3FA]
AT Y E4E 1 S FAES FYehA XEn
= AR E 7HA I QAT o] E Bestr] 93t ATE 9
3k %4 A3 A (Quality Guidelines for Research)$] ANSI/ASQ
Z1.130) AEE ARG B A& 712 2 S8 AT S (basic and
applied research) 58 3h= 229 FAAYA 2H S T33)
7N F AIME Z2AHE 23 2AFEOR FEIY &

FARE YA,

A1 X(ANSVASQ Z1.13)
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e 317] A8 M= 1509001 FH 73 YA 2
FAR B AIAIA

15} o] Q770
479l A7 Aol Basha Azan,

3.2 TZA|AASE 23 (CMM : Capability Maturity Model)
&

(1) ZE2A 2 A

1980 of *ﬁE%M M At it =
T HEAQY EopAT F7IAA L2 AZE
of F7IAA Lol 27hed FBANA £2ZE ]
o F4, 94 9 94k
ol v 1A A& W SEl(software engineering in-
stitute) = FEAAEGE EF S o] 3o AXEI o] 7t 23
o) Z2AM 28 BT F Y& SW-CMM(software capability
maturity model) 2% -& A A3t SW-CMMo] EY= 1 1
FEAo ASHAAN FHHE AZEY o] NTAA R o}
et 1t 7Sk g &85t Holon, sydM= &

ZES o A F2EAY 33 =< Hste] 2000

EolF g2 IgEel #AL 2 Hi

SW-CMMo] AZEd o] 4 U4 9 WA EA 2
i3k &34 Q1 tieto 2 g FEHA o] & &-a317] 93 theFet
Lo AP A} ISONECA M = 5 A £F ISO/EC 155045

(LZES] ZRA2 A B 58 2H) Adsgon, sxE
dlof Fokol = 3hetA] g Al 2~ A 8l Thefgh #ok(domain
area)ol] T3k TEA|AE Hrhe = Q= o2 §43514 T
SEIl A= SW-CMM A &5 28-S thofst Bol2 343}
SE-CMM(system engineering CMM), IPD-CMM(integrated pro-
duct and process development CMM) 5= 738} # o}, Tt
e RF Y AT N LA HEE4 S oI5t
Aom o5 d|A3sl7] $l3te SEI A= AZE o9} A 2~H
WaH-g F 38k CMMI(Capability Maturity Model-Integration)
£ 7h2-5 S Th(Chrissis, 2007).

(2) CMMI ZZA| 2~
CMMIY A& 43
Aéew B 7para ol
ZEA A YL A%

ey
contlnuous)ﬂ- SA H(staged) F 714

(
At A& Toetta AdHE

0_1_, rl"}‘l

2 (process capability) = Al AF}
I A WIS AAste
%l Xﬂ o g ‘i} HeLs
gdo
”\};}7] -rIEH’HL ;‘];‘4H ZEA
T AAbske] 22999 A< & (organizational
unit maturity) & 74 o 744 2] A EHE A 2" RS
23 =<2l CMMI-DEV/(capability maturity model integration
development) 227 ZEA 2~ Y9 S X33}, <Table 1>
2ol A2~ e, ZEAE e, dAYold, gAY F
U FEoE FEEH A5 .

-IR_NL‘

o?‘:
.
i
P
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IL:I
R
x ©
>

qck, o A4E +E

o
2 99¢ B

XX
ZZAE F BE2 A2 do] Z2AHE G2 43
He AS ngste] ZRAHAEE AFH R 357] 95
83 AL 5 At At ZEZAHE A, ZZAHE &
Ued 2 &g, 352 #E 58 75294 Fdsojor &
7128 ZEA2Z At ok dAY o8 FE2 Al ~H
A 7)ol 719re A AR ML FER FHET o5 S
SO g REL £2302 Aoty 9o, 038 1A &
TAE WA S AAGOE HeEste STAY B ZEA A
S FF 27 AYsta Yk AY FEL Z2AE A
o2 A7) S AL F Ue TEALE YT
,FARS ZA DB B5ES £F 22 FYstn 9
TR BE REL ZZAHE $Z0] ofg} iﬁ#—i—cﬂw
AP = GFEE FAHH, OIE UEh 7] st =

Aol 22 (Organization)°] 2t HA S TAISL Sl /\]/\al
e Z2AE B2 G FARAY e 22
AR E RPN E 25529 BelBFo] ARA O
THE A ZEZAE G JFAY Aol E ERE E
St} webA 423 042 BAE] JAHE 2457 &
ZEAAE A 431 st Z2AE EAJ ne} 24 Z2A
g ZRAEA ST 4 Y 5o aTHT,

ZAFEE

> B |

Table 1. Process Areas of CMMI-DEV1.2

Maturit
Category Process Areas Y

Level

(OS]

Organizational Process Focus

Organizational Process Definition+IPPD

Process . .
Organizational Training

Management
Organizational Process Performance

Organizational Innovation and Deployment

Project Planning

Project Monitoring and Control

Project | Supplier Agreement Management

Management | Integrated Project Management+IPPD

Risk Management

Quantitative Project Management

Requirement Management

Requirement Development

Technical Solution

Engineering -
Product Integration

Verification

Validation

Configuration Management

Process and Product Quality Assurance

Support | Measurement and Analysis

Decision Analysis and Resolution

DN W[ [ [ W W | W | W |WI N || W W N[ wv W | W

Causal Analysis and Resolution
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(3) AV B A

CMMI= £2ZE o] £4 9 A4S

9 2y o2 Ak Hol A CMMIT‘E AFHEo] opd 7H
LR HF 2ol HolA 03_?% é 1?‘*1 3l ANSI/

3.3 A7 £ H7EE 3 (EIRMA WG62 2.1A])

AFMEE 714 wefol ot A4 A Fpo| g AP
T I (effectiveness)& 24 3L 2] ofoF H T} EIRMA (Euro-

E3| £AZEY o] A ZEAEY] /‘é% F_Eﬂ] 6‘}011 “iz“ E  pean industrial research management association) WG62(working
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Figure 1. The 3 stage Innovation Process of EIRMA
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Figure 2. A Classification Scheme of Management Objects for R&D QM
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