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Evaluating the performance of R&D Activity is complicated because it is hard to quantify the R&D results unlike
the traditional manufacturing or service industries. Recently, to overcome this, process-focused evaluation methods
applying the philosophy of quality into R&D environment have been introduced. However, these quality activities
are mainly conducted without feedback system after the evaluation work is done. The aim of this study is to present
a R&D quality diagnosis framework to obtain the improvement opportunities from R&D process perspective. The
research is designed as follows : First, R&D standard process and R&D quality elements are derived from a literature
review. Second, the diagnosis objects are obtained by investigating the R&D quality elements at each R&D steps.
Third, a two-dimensional diagnosis model, which enables the objective measurement of the ‘system compatibility’
and ‘accomplish level’, is presented. The proposed method can provide an effective way to find opportunities for
efficient quality improvement of R&D process.
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Table 1. Existing R&D Processes
Organization Process
KIER R&D Design Implementation Integration Result Analysis
Definition & P & 4 v
Detail Design Umt.
R&D Concept Integration Result Test and
ETRI . . . .
Definition Design . System Analysis Validation
Implementation .
Integration
DAPA Requirement Technical Solution Produ(.:t Verification
Development Integration
Market
Analysis . . Cust
Samsung SDS - Y Resource, Product & Process Design Production ustomer
Requirement Management
Analysis
LG Electronic Product Plan Product Development Pr(?duct}on Launching
Migration
Lotte R&D Plan New Product Development Result Analysi
R&D Center Survey ew Product Developmen esult Analysis
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22R&D FA LA AR 7|E AT

R&D #A 84ER&D 3 A o et 25 3 R&D A3t
9 T YFS v = ZFoZ AT 3 tH(Jayawarna
and Pearson, 2001). 1990At] o] ol A WA S A Yute=
R&DO tdt F2 B35 277k A2 o] Whek(Roberts, 1996), B2
A7 H7} ATAE oS R&D FHEZFY] L4994 BF A3}
of that A7k = 7] A &Fski . thE4 0. = ASQ (American
Society for Quality), ASME(American Society of Mechanical
Engineers), DOE(Department of Energy), Eurachem CITAC(Co-
Operation on International Traceability in Analytical Chemistry),
Aberdeen U138}, R&D SYSTEMS® 52} 7|3, 81, 7] % o) A]
R&D FHLAE HOfstaL o & v O R R&D FHRF H
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AA =9 Aberdeen e oA 7o B FAE oL
Qe WE7| LR, 200613 FH NHS 1A A3t 34

Health Department Research Governance Framework for Health
& Community Care 2006(SEHD, 2006), The Medicines for Human
Use(Clinical Trials) Regulations 2004(MHRA, 2004), Good Cli-
nical Practice(ICH, 1996)& 7|4t 0.2 57} 2 2 H A dd= o5
7171 N, 9 ARE gE e Y3 Y §Y EE
R&D FA#T ofy} 35 A7 2 Y7ol 485
71€9 7+ R&D Z5 o I R&D FHEIA 2 S
391t Aberdeen TS| R&D FHAHF S TA A, 7}
02 o] 201 167] R&D FH LA 7HHOR o] Zoj A},
18] 3 R&D SYSTEMS® = 19851 ‘A E7II'E Al Al H =
Z GAAE Qo2 dA QA Al FEAA AA AT 7]
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CITACY] 7}o] =o)X AAH R&D FHQAE g2 35
TE% k) & Aol A = Aberdeen T3},
R&D SYSTEMS® 2| R&D ¥4 2 45 712 27814} 3},
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Table 2. The Existing R&D Quality Elements

olt} o] 7142 1985 A K EH A 7HA R&D
=0]7] §l5to R&D EAHFA 2H S 7
(R&D SYSTEMS®, 2016). R&D SYSTEMS®E EA 7HA}o A
BE 715714 14719 R&D FHLAE &83817 9l

3L <=2 0O
F49 FES

s #4e7 0

Common Quality

Elements ASQ ASME NQA-1 DOE CITAC University of Aberdeen R&D SYSTEMS®
* Responsibility * Organization * Administrative and * Organization * Acceptance Activities
Administrative Technical Planning Work | * Management Reviews
plan * Quality Management,
Corporate and Local
* Project Plans * Quality Assurance * Program * Preparation and Planning | «+ Human Resources

Project plan

Program

before Starting Work

* Software

* Design control

* Design

* Technical Capability of
Laboratory

* Design Controls

R&D plan * Methodology
* While the work is in
progress
Process * Control of Special * Work Process * Unit Operations * Process Control * Production and Process
management Processes Control
* Change Control * Instructions, procedures | * Documents and Records | * Record Keeping and | * Document Control * Document Controls
Documents * Drawing and drawing Document Control * Control of Records * Records
and records | * Reports * Document control * Archiving
management | * Project Records * Quality assurance * Control of Customer

records

Property

Use of statistics

* Statistical DOE
Calculation

« Statistical Techniques

Non-conformance
and
corrective action

* Non-conformance

* Control of
Non-conformance
Items

* Corrective Action

* Quality Improvement

* When the work is
complete

* Adverse Events, Serious
Adverse Events and
SUSARs

* Complaints and
Non-conformances

* Non-Conforming
Product

» Material Identification

« Identification and

* Reagents, Reference

« Labeling and Packaging

Material and Control Control of Item Material and Calibrants Control
management * Handling, Storage and * Material Handling,
Shipping Storage and Distribution
* Procurement * Procurement Document | * Procurement * Subcontracting * Contracts * Purchasing Controls
Procurement Control « Identification and
management * Control of Purchased Traceability

Items and Services

Training and

* Training

* Personnel Training and

« Staff Qualifications,

* Health and Safety

* Personnel

. . Qualification Training and
Qualification Supervision of Staff
* Instrumentation * Control of Measuring * Instrument performance | * Equipment
and Test Equipment * Calibration of * Facilities
Equipment Traceability
management * Equipment and
Computer Controlled
Equipment
Test & * Testing Inspection * Test Control Inspection, | * Inspection and * Inspection and Testing | « Corrective and
Inspection Test and Operating Status | Acceptance Testing Preventive Action
* Design Reviews * Audits * Management Assessment | * Monitoring the Quality | * Improvement * Quality Audits
Assessment |+ Peer Reviews * Independent Assessment | System

* Audit

« External Verification
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Kim et al.(2013)91 4 270" ASQ, ASME, DOE, Eurachem
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L AE v w3l JERH <Table 2>9F 2T} <Table 2> A &
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& EE37] 91 R&D A AT =Y LY 2E AMGLA
g}, o] & 9f3l WA R&D JEH] A E B3 (1) R&D E
F ZEAZE Atk 2ea 712 AFAA AA T
R&D FHRAE HIHOR (2) 5 R&D EHL2E T3
Atk ) F R&D EE Z2A 29 2 AEE A& Vs
R&D FHLAE B/t (3) AT th A& 2 a3t

A8 8 2 ool o 1509001 % EFQM(European Foun-
dation for Quality Management)ol| A 5 A H7}& 93] 2 AL&
5 ‘A28 A3 (System Suitability)’ 3} 4> (Practice)” 4
9 ZHE ued A JrtE FPTh ol & A (4-1)
N2' A3 2 ZEN 27 ARA 08 S35 T G +A
of that (4-2) ‘T & FHY 224 H SH S AT AR S
A S ekt AR O 2 R&D ZEA 29 (5) A

Existing R&D Process

v

(1) Define R&D Standard Process

4. - 2 -

oy

EE}

AN S AL

Hsfstel 1

ANEAT B AT 3 A4 &
2 Ve <Figure 1>3} 2t}

3.1 R&D EF ZZAA A

B AFolA = o2 R&D okl R&D F2 Ae =g ¢

£ WEAHOE Hsly] fete] WA R&D BF ZEAM 2
£ AYstth. APAFolA A sl 4713 2 7o
o] R&D ZEAAE vigo g 7} Ji/ﬂl/\oﬂ/ﬂ 57
AL Y& A FEAE St =E8tdTh

oA A3 <Table 1> 4] B uho} ﬂOI 671 Al < R&D
ZEA2E BT FFHOE AFUES HYste Ao AR
B Al&gt cATUlE 42| (Research Definition)’ = R&D2
24 9 s WA ke FA S Y gt. Jela gt
HOE R&DY HH ZAE AT Wt L &S e
Al(Design) BAE AA o] & Fd3t= QAR oA = A
AT F Atk HF AHES AE3] A8 AR =
A T3k &$] FE(Unit Implementation)’ T 9} o]
gt EAR 9 T F(Integration) HAE AZ 1g
R&DEFE 429 Ao Ao Aot £2 o Biste

A5 85k A B4 (Result Anaysis)’ DAE AX A F

s

=
=

=
=

Rl ool r2 o

Fl

A, mpA o 2 <A £ 3 (Finalization) WAIS F3) A A+
£ 93 FH 5 Aot dok 24 9A o 535 Foste] U
el ™ <Table 3>3 2t}

olFol A AA R&D EF
o] e} R&D ¥F T2 A 29
R&D EF T EAM| 20 A 18

ZEANAER&D A EA
UE GA A e
A]

./_‘\I__
$A e e AY et %

(

(

Existing R&D Quality Elements

A 4

(2) Extract Common R&D
Quality Elements

!

(3) Map R&D Quality Element
onto R&D Standard Process

:

(4-1) Develop Measurement
Items on ‘System Suitability’

i

(4-1) Develop Measurement
Items on ‘Practice’

A 4

(5) Propose Improvement
Strategies

Figure 1. Development of R&D Quality Diagnosis Framework



AFEL L A T2A 2 D
HE % ek 4 @771, 1A AN S 54 8 4R
o] §714 BAE T el 22 27k SR olof Bk

Table 3. Description of R&D Standard Process

R&D Standard -
Description
Process
- Define a research scope according to
Research . .
. customer & market, and ideology & vision
Definition o
of the organization.
) - Design the entire structure according to
Design -
defining a propose of R&D.
Unit - Perform R&D for each unit according to
Implementation | departmentalizing the research.
: - Integrate developed units, and measure degree
Integration . .
of technological completion.
Result - Assesse the output accord with the predefined
Analysis goal in advance.
. - Make every preparation for re-research, and
Finalization . .
determine success for business.

32R&D FALL XS

£ Ao A= R&D FH tigt Aks 3 e s ofof
o}E 949 R&D FHLAE E2390 dA APA T
A 27N E 67 7)ol th gk Abel o] R&D #3484+ <Table 2>
o} 2] Kim et al.(2013)°1 4] A A 13708 R&D 35 F4 &
AZ AYY g Uk B A7 M= R&D FEZGY E-4
S Eol1 884 Y& 93 13/MY R&D 35 FHLAE F
A7t AR 245 B8 5 ksl
WA 7)& 137) R&D 4 84 F R&D AL, ‘FA AT,
ZENAAY L YutA o8 T2 AE A YA o A £33
o & EAQ SFolt} o] ELS FTRYAH O E S5 oo}
&7 W&o 3744 842 R&D AY 242 B33 &
3 R&DE 33k o 223 A9 L Aess 5 sy
o) QA% BT R&D ol 23 UA H 274 Ak
B2 AU AT L A A A g T S 3A B
glH e 3 Uﬂoﬂﬁ Ad B, ANE RS 4 %Hl e, o
&3t ‘R&D Ad#e 2 AostAtt niA Lo ®
ER&D AEEC] &

of2 FH
12 MN g
ol

_l

ZNY % 7H" R4R 76«] 0}%1‘:} 4
%Zﬁ_ﬁé\_% 74 @ 71 9 (Administrative Plan), R&D ﬁ]ﬁ(R&D Plan),

2 71 Z 3] (Documents & Records Management), 57| &-&-
(Use of Statistics), R&D A+ &2](R&D Resource Management),
5 Z A4 (Training & Qual 1ﬁcat10n) AE 2 7] (Testing &
Improvement), % 7}(Assessment) Z & 87 0] ™, ZF @ 2 of U] 3k

A B & <Table 4> YE °M

R&D FA A A4 2 ANE
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Table 4. R&D Quality Elements
Summarized
Quality Descriptions
Elements
To provide a managerial basis for R&D QA,
Administrative |e.g., to build an organizational vision, goal, and
Plan quality objectives, to define responsibility and
role, to make a portfolio for R&D budget, etc.
To plan a project basis for R&D,
e.g., to define detailed research scope of R&D,
R&D Plan

to identify participants, to build experimental
process, etc.

Documents &

To manage documents or records in order to
increase traceability of R&D,

Records e.g., to create a documents or a records, to save
Management |and manage a documents or records, to utilize
the managed documents or records, etc.
To use a statistical tool in order to conduct R&D
in efficient and systematic manner,
Use of . L
.. e.g., to plan an experiment based on statistical
Statistics

design of experiment, to statistically analyze data,
etc.

R&D Resource

To make every preparation including a supply,
storage of materials, and risk for R&D,

e.g., to manage a raw materials, to manage a

Management .
process for procurements, to calibrate an
equipments, etc.

To manage a personnel qualification who involves

Training & |in R&D project,

Qualification |e.g., to carry out training activities, to define a
required qualifications, etc.

To confirm whether R&D deliverables meet a
. targeted requirements,
Testing & .

Improvement e.g., to cond.u.ct operational test, to manage
non-conformities, to prevent recurrence, to
establish a prevent plan, etc.

To conduct external or internal evaluation on

Assessment | deliverables of R&D,

e.g., to conduct milestone evaluation etc.
3.3 ZEA A HAE A 475 R&D FRL A F5

Aoy A8

Kim ef al.(2013) = ¢] thE 2 Q0 R&D 2459 FHKE
ZA2H0) RS BAR AT, ATELLL TR B
R&D EF Z2AH 2 £33 A3, R&D F5 DANA
452 /b 2 2] g M 390 AL BRY
AAF AR ATEALAE ATNL FARFE 98
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Figure 2. Diagnosis of System Suitability
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Figure 3. Diagnosis of Practice Level



R&D ZEA 2~ 39| 7k BAE R&D FH 849 A 2H
A H A & Aot <Figure 4> R&D 3
A 2y st o] & Fall NddSESE =2dth £ o
TFo A AAG R&D FF ZTEA 2~ A R&D FHLAE F
ST 25708 QA A8k A3} shof of sfA T oFA

D= = ?i woke}t &gl whet
8 R

AHT HhoF 2] R& _E._Ali
2= 2=
A4 Q7] Wiol S48 oF & R&D FH LAY FE v
P
400
o
2
E System Suitability (High) System Suitability (High)
E % Practice Level (Low) Practice Level (High)
< O
=
=
7}
. [
<
=
% ,% System Suitability (Low) System Suitability (Low)
g Practice Level (Low) Practice Level (High)
Z
—

Insufficiency Outstanding

Practice Level

Figure 4. Two-Dimensional R&D Quality Diagnosis Model

2 dFdAE 4 FHa2 g AAEE &
3k7] fs) 4749 Oéci.*ii T3t AER 43t 4
Atk IR s dehs R&D FH 84 E ald DA A
FAEE S T A A A A 2" o] vl A J’é Ao

lo

2 A2eo] 9oy o & £dshs 20| HFH asolth
oldol = P = ReD EALL %ﬂmﬂﬁq-g
Zap7] 98 A2} ol AV 9B WAUE, 1%

A 84 AEE Y WS NEA AYT o/t g =
, 97l Boste OS_%LX} o &5 R&D ZEA 29 A
st R&D FHLAY 2HH 58S P AZ
A B¢ D}EﬂoHOF gt 2AHER o] 33t R&D #
A8 ae g Z2A 29 QA M FAS5E F3317] 9
Al gol AAH R FY5 o] 9lon, HA3 Ho 9l
3= 4% T3 st AL it 24|
of H = R&D FHLAE U5 R&D 52 T3 A
EH0Z 9 *ﬂa A8 Alo] Fasith AT #F
3l= R&D FZ A= 19 GAA 2S5 S Y3 AHA
%Hlﬂ N g, &8 FEE UFS 848 gndn o)
R&D &5 e AFE7t BoAd #9lonZ d|d R&D &
S OA At R&D FAE 5o A ALd F0lE A
A A FAFY S5& Aste of st A E T}
= %%}—E THE & 714 digke] 2 4 Ut 4A-E | &
D F424E 3| R&D Ao A AL E4
fz“li Ho] AAstA FHlFH YA oy, olE &
o] $-43 Ag-ol slgst=tl, ols Alado] 2

{¢

R

H__r;‘hru_—l\rmlm o
o Ml
O

Bi

1:

=
S
&

4

S o ok
rr “o FII‘

20
T

Ao R&D TR At =Y Y3 AT 109

A Yol AstElo] QA GolE YHEC] ARHOE FEER
A HE AL 9u)d o] g3 Q458 A FAE Z W)
o 2348 TRE a7t Yok B3 A FHEE S 9
) BHad A~ES A AT R&D FHLAE NEA T
Aske wgo] Qs o023 R&D FAXNE = A=A
T 47] G0 ZHE R&D A FP3H=R&D FH LA
o FES BT AAHOZE $HH O Ao T 84
£ =t HARSHS Fieted 719 S Aot

4 AEH A

Krapp(2001)& R&D &7 oA FAI¢ A& A &3t

of tiall A e E7 lL R&DY FAA T F
AF3FA Tt o] 9 vl 2 Drucker(1986)& 71 €841
719 ofolt oo M FEHe ARG £7] 3l&
A2 o] AAAQ] ZEA AT US 87 FHA
A8 7FsR S EolY] YA ZEA 2T} %%510101: g
St L R&D &9 AT} FPA o T 879}
o] I o mjrt} FU}sta B A7 del A R&D ¥
A AR A9 BIHE Holu 34 FA4Y B7HE F9
AT HE w2 o] ALHUT kAT R&D 2
= A FAd AA7E FHEHA dedE 239 R&D
HAEA 05 ThE o ok B3 7|E A9 A8 A
A9 HoHS wf, R&D ZEA A ZHol A9 A ket
at7] g ol o A7k v FE AR ol whet
TFAXNE 7|2 R&D 7oA F4 9] Fehs 4 &
T A E Bl 7129 A FAA A FIEA A o
P ZE2A2AE st fA ke EE57] A
A A 822 8k T
o Ade oy F 7HA SHAA A
oA A Aol (1) 71&4 583 dEol
A Al A R&D S A FH & FFA7)7]
g9 4913, Q) R&D A FZ Nde
A R&D ZEAM 2~ #e] 9} R&D FH 84 e
Az R ord o 2 ng ) of 3HE 3913k Aot}
oA A¢tsls R&D 4 Ak g YAl g
O3 2o B 975 7]ER&D S A 9 F
gk oje] BAHE olefsta R&D FE & A3
tE FAs Aot o] & B A AR D
SH AL R&D uixﬂ*a Zl%}z 7H

o

12

S

oL

o 2 o

H

g o [T om
r> S ot k| ok

o g N
éﬂio?i
=]

o
it
rulo

ot o

i tlo o o

o&i&h_ﬁmo&mﬂm&?&
mﬂ?‘l%l‘l'ﬂi b
E re
rO(‘FR

riu
tlo

o rr 2 rie ot
o =
2 N

o

Hﬂ
N Ho o}L n{m
rE oo o fo i

to o o i fm
N
“©

b\'r_&é
o4

r
2

b oo ok ot L rfE o
3o
o tp
20t
)
o
i

ol
Nt
o 1o

Pl mioex N doopy N

re o

A7 7% 444D Aol

A7AN AN ZA Y918 BN T3] 950
£ Teisojo Bk 3, & AT 2R
AN ReD F4 AW ZAYN 4FH A7} Ba



110 Min-Ki Lee - Hae-Jun Lee - Jong-Seok Lee -

oh R&D 43 B o] 23 A E FHA L
AN = o] HA DA A S FETHA fﬁﬂ A7
=M, R&D &7 9] S A Eok, AR
U3t =P P2 E Mdste AL A} Ao o

429 AF &2 3llF R&D Ao HEst=
Hehs|ojo} & Aolt},

2

| =
%ﬂr

N
A1

Balachandra, R. and Friar, J. H. (1997), Factors for Success in R&D
Projects and New Product Innovation : A Contextual Framework,
IEEE Transactions on Engineering Management, 44(3), 276-287.

Bremser, W. G. and Barsky, N. P. (2004), Utilizing the balanced score-
card for R&D performance measurement, R&D Management, 34(3),
229-238.

Cho, Y.-R., Lee, S.-J., and Yoon, J.-W. (2012), A customized framework
for assessing R&D process : Product, service and technology,
Journal of the Korean Society for Technology Management &
Economics, 20(2), 109-134.

Cooper, R. G. (1994), Perspective Third-Generation New Product Pro-
cess, Journal of Innovation Management, 11(3), 3- 14.

Cronemyr, P. and Witell, L. (2010), Changing from a product to a proc-
ess perspective for service improvements in a manufacturing com-
pany, The TOM Journal, 26-40.

Crosby, P. C. (1985), Quality without tears : the art of hassle-free man-
agement, McGraw-Hill, NY, USA.

DAPA. (2010), Regulation for Defense Acquisition, Defense Acquisi-
tion Program Administration, Seoul, Korea.

Do, N.-C. (2012), Product Data Model for Supporting Integrated Pro-
duct, Process, and Service Design, Journal of the Korean Institute of
Industrial Engineers, 38(2), 98-106.

Drongelen, Inge, C. K. and Cook, A. (1997), Design principles for the de-
velopment of measurement systems for research and development
processes, R&D Management, 27(4), 354-357.

Drucker, P. F. (1986), Innovation and Entrepreneurship : Practice and
Principles, Harper & Row, NY, USA.

EFQM.(European Foundation for Quality Management), (2012), EFQM
Framework for Innovation Agencies, European Foundation for Qua-
lity Management, UK.

Francis, P. H. (1992), Quality in R&D : Putting quality into the R&D pro-
ceess, Research Technology Management, 35(4), 16-23.

Goldenson, D. and Herbsleb, H. (1995), After the Appraisal : A Systema-
tic Survey of Process Improvement, Its Benefits, and Factors that
Influence Success, Software Engineering Institute, Carnegie Mellon
University, PA, USA.

Hitt, M. A., Ireland, R. D., and Lee, H.-U. (2000), Technological learn-
ing, Knowledge management firm growth and performance : an in-
troductory essay, Journal of Engineering and Technology Manage-
ment, 17(3-4), 231-246.

Hong, S.-W. (2003), The Effect of Process Maturity on the Performance
of Industrial R&D Projects, IE Interfaces, 16(3), 362-374.

Humphrey, W. S. (1987), Characterizing the Software Process A Matu-
rity Framework, Software Engineering Institute, Pennsylvania, USA.

ICH(International Conference on Harmonisation of Technical Require-
ments for Registration of Pharmaceuticals for Human Use) (1996),

Wan-Seon Shin -

Keun-Hee Han - Deok-Hwan Kim

Guideline for Good Clinical Practice, ICH, USA.
1SO9001(International Organization for Standardization) (2015), The
Process Approach in ISO 9001 : 2015, Switzerland.

Jayawarna, D. and Pearson, A. W. (2001), The role of ISO9001 in man-
aging the quality of R&D activities, The TOM Magazine, 13(2),
120-128.

Jeong, W.-C. and Moon, S.-Y. (2007), Introduction to execution strategy
and case study for R&D Process Innovation, Samsung SDS Consult-
ing Review, 1, 83-101.

Kaplan, R. S. and Norton, D. P. (2005), The Balanced Scorecard : Mea-
sures That Drive Performance, Harvard Business Review, Harvard
Business School, USA.

KIER(Korea Institute of Energy Research) (2013), Regulation of Research
Quality Assurance, Korea Institute of Energy Research, Daejeon,
Korea.

Kim, D.-H., Kang, M.-S., Ji, D.-H., and Choi, S.-J. (2013), R&D Quality
Assurance : General Types and Key Quality Elements, Journal of
Korean Society for Quality Management, 41(4), 1-19.

Kim, H.-W., Ko, J.-H., and Chung, E.-S. (2015), A Study on The Effec-
tive Technology Readiness Assessment Method for System Deve-
lopment Project, Journal of the Korean Institute of Industrial Engi-
neers, 41(2), 144-149.

Krapp, M. (2001), Quality assurance in research and development : an in-
soluble dilemma?, Fresenius Journal of Analytical Chemistry,
371(6), 704-713.

Kusunoki, K., Nonaka, I. and Nagata, A. (1998), Organizational Cap-
abilities in Product Development of Japanese Firms : A Conceptual
Framework and Empirical Findings, Organization Science, 9(6),
699-718.

Lee, H.-J. (2014), Development of R&D Quality Performance Indices,
Master’s degree, SungKyunKwan University, Suwon, Korea.

Lee, J.-S., Shin, W.-S., Lee, H.-J., and Bae, Y.-Y. (2014), Developing
Quality Performance Indices for Research and Development, in :
2014 Spring Korea Quality Congress, Busan BEXCO, Korea, 55-56.

LG Eletronics (2016), Available : http://www.lge.co.kr/lgekr/company/
about/rnd/rnd_busi2.jsp [Accessed : 01 October 2016].

Lotte R&D Center (2016), Available : http://www.lotternd.com/KOR/
rndGuide/introduce2.asp?fDepth=1&sDepth=3&tDepth=2
[Accessed : 01 October 2016].

MHRA (Medicines and Healthcare products Regulatory Agency)
(2004), The Medicines for Human Use(Clinical Trials) Regulations
2004, Medicines and Healthcare products Regulatory Agency, UK.

Miller, R. (1994), Quality in research : an empirical study, Technovation,
14(6), 381-394.

Miller, R. (1995), Applying Quality Practices to R&D, Research Tech-
nology Management, 38(2), 47-54.

MSIP A(Ministry of Science, ICT and Future Planning). (2016), 2017
Government R&D Investment Plan, National Science & Technology
Council.

MSIP B(Ministry of Science, ICT and Future Planning) (2016), Regula-
tion for Government R&D Management, National Science & Tech-
nology Council.

MSIP(Ministry of Science, ICT and Future Planning) (2014), Standard
Manual for Government R&D, National Science & Technology
Council.

National Index System. (2016), Available : http://www.index.go.kr/po-
tal/main/EachDtIPageDetail.do?idx_cd=1330 [Accessed : 10 October
2016].

Park, J.-G., Sung, K.-S., and Kim, H.-S. (2003), Development of R&D



R&D Quality Diagnosis Framework Focusing on R&D Process 111

Standard Processes for E Research Institute, Journal of Korean
Society for Quality Management, 31(4), 127-149.

Paulk, M. C. (1996), Effective CMM-Based Process Improvement, in :
6™ International Conference on Software Quality, Ottawa, Canada,
226-237.

Prajogo, D. 1. and Hong, S.-W. (2008), The effect of TQM on perform-
ance in R&D environments : A perspective from South Korean firms,
Technovation, 28(12), 855-863.

Prajogo, D. I. and Sohal, A. S. (2002), The relationship between TQM
practices, quality performance, and innovation performance : An em-
pirical examination, International Journal of Quality & Reliability,
20(8), 901-918.

Prajogo, D. 1. and Sohal, A. S. (2006), The integration of TQM and tech-
nology/R&D management in determining quality and innovation
performance, International Journal of Management Science, 34(3),
296-312.

R&D Systems (2016), R&D Systems a bio-techne brand Quality Ma-
nual, R&D Systems®, USA.

Roberts, G. W. (1996), Quality systems guidelines for research, The
TQM Magazine, §(1), 43-44.

Salomo, S., Weise, J., and Gemunden, H. G. (2007), NPD Planning
Activities and Innovation Performance : The Mediating Role of
Process Management and the Moderating Effect of Product Innova-
tiveness, Journal of Product Innovation Management, 24(4), 285-
302.

SEHD(Scottish Executive Health Department) (2006), RESEARCH

GOVERNANCE FRAMEWORK for HEALTH AND COMMU-
NITY CARE 2nd Edition, Scottish Executive Health Department,
Scotland.

Seol, S.-S., Oh, S.-K., and Park, H.-W. (2012), Technology Valuation,
Bobmunsa, Korea.

Spanos, Y. E. and Lioukas, S. (2001), An examination into the causal
logic of rent generation : contrasting Porter’s competitive strategy
framework and the resource-based perspective, Strategic Manage-
ment Journal, 22(10), 907-934.

Taylor, R. and Pearson, A. (1994), Total Quality Management in Research
and Development, The TQOM Magazine, 6(1), 26-34.

University of Aberdeen & NHS Grampian (2015), Research & Develop-
ment Quality Manual, University of Aberdeen, Scotland.

Wikipedia (2016a), Available : https://en.wikipedia.org/wiki/V-Model
[Accessed : 02 October 2016].

Wikipedia (2016b), Available : https://en.wikipedia.org/wiki/Systems_
engineering [Accessed : 02 October 2016].

Wikipedia (2016¢), Available : https:/en.wikipedia.org/wiki/IDEFO0
[Accessed : 02 October 2016].

Yoon, B.-G., Lee, K.-E., Lee, S.-J., and Yoon, J.-W. (2014), Develop-
ment of an R&D process model for enhancing the quality of R&D :
comparison with CMMI, ISO and EIRMA, Total Quality Manage-
ment & Business Excellence, 26(7-8), 746-761.

Yum, B.-J., Seo, S.-K., Yun, W.-Y ., and Byun, J.-H. (2014), Trends and
Future Directions of Quality Control and Reliability Engineering,
Journal of the Korean Institute of Industrial Engineers, 40(6), 526-554.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


