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1. M8

7193 Aol AFTNERED:
Development) FA= A&EHo® Zrlstal Stk
2021 AREEs AR =R, 20219 S8
Wzke] AA AFiEHlE 102% 1,352 o=
2020 93.1=¢ divl oF 9= 9.7% Sl GDP o
H| R&D FA} H|Fo] 496%=Z o]zgtde] olo] A
AlA 291 Folglem B3] RmIzk- o= FAp) 78
Z 4039 doF 76.4%5 AAH B FF FA
24z 950 A 23.6% HIs| 3uf o] FAr} o
FolA =] R&D FAk= Wk 59 FAp} o
AX Q= AS=Z YePdtiMinistry of Science

and ICT, 2022a).

Research and

Tab. 1—1. Research and Development

Activities(2021)
classification 2019 2020 2021

total R&D expenses ——gq 07 g307 10013

(trillion wor)
share of GDP (%) 4.63% 4.81% 4.96%
government - public 19.09 21.58 24.09

(trillion won) (21.4%  (232%)  (23.6%)

private - foreign 69.9% 71.49 78.04
(trillion won) (786%)  (76.8%)  (76.4%)

Source : Ministry of Science and ICT(2022a)

S2ugte] GDP tir] A7/pd HFS <Tab.,
1-DollA AAE ule} o] 20199 4.63%, 20203
4.81%, 20213 4.96%E 5%°l 2HE HAEE 2&H
o2 ZFrkta Jon Al FAZAE F7Isk
20199 89z 2020 93z 2021 102xYo= Z7}
3kl 9lo), R&D MM At 583 ol R
Skl Qloh ol et AL AAFH T ek
7145 QAR AR 93l Eshs AT

145

2 AqHs 7Y mjE HEE 345EE kL
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B dFelMe 25 22 o2 ARSI
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53], A nEAR = A7NYT 8o
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R&D A&4Y” o= Aofstar, A4 AT EoF
2 QNEARAIRIOFEATAYE + Q9T
4D A7 HHIAE@ATENNE + @AT
Agroz FE3FaL QUtkMinistry of Science
and ICT, 2022a).

U A7 A2 R =u R&D A4
e 23%, 219220200 % 48l 9o ol=
229 R&D FAF 7= diy] A7 AMul2iy] vS
35%HT} oF 12% A= wob & 4 7hsAol =
< Zo= AE JoiMinistry of Science and
ICT, 2022a).
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ofA|aL 9t} 7199l R&D 52 A 71% WellA
EE R&D &Fe] F35= Had 725 /AL
Ao, dAle 7IYgol Fe] R&D s &4
& 5 ASEE R&D AEANA oFe} A4 nF

AT
2 53 /s dAlOpen Innovation)®] F2430]
ol 1 ) om(Chesbrough, 2003; Chesbrough et
al., 2006) 719,974, it So| 7 Folehs &
= ¥y A7) Zsla g A ot

(Jeong, 2018).

R&DE HEHOZ o}xAABR= R&D AH]24F
ol tigh Aol A= R&D oF-4Al Akjjo] E31ak
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Rk (Information Industry)ell HIs] AREEE A2
o] 7 A=He AMER AXY AP FFo] 2
Ao Z A= JciHuang & Luo, 2006).

AT AHI2AR el tigk AFlAE AT ARl

A9 A9 AL RDE ATIE AUERD
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A AR A8 SWel e B4 AT
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Fa B R A AR ANGE DT 53

F K Choi, 2019; Choai et al., 2018).
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o= AR 2021 7S E2AF Aol mEd A
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E 2l A7 ks 719l A Able]
8 AT Statistics Korea, 2022).

AT 871 S 20208 o] 10.7% F71
she FAIE BHAFAL, 7199 A7EIE 66.3
z9o= 20100 vl 10.2% S7IsFAtHStatistics
Korea, 2022).
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3.3 i oIl AHIA o SIEt 50|
2010 o]% 2021d7kA] 127 A= R&D ofF
A2 7S 48k Fg 3-D3 <Tab.
3-2ollA AAXE AAYE 20103 71770004 2021 819
N2 14.2% S7FITE Az 20104 3797 71900
A 20213 4237) 71902 11.6% =713 Wk, Afm)
7192 20101 33770 714ellA 2021 3%71 71e=
17.2% Z7131, Az 7190l vl Z7keo] &Skck
Tab. 3—1. R&D Outsourcing Share by

Industry(2021)
. S share
industry classification number @
0,
all industries 819 100%
agriculture, forestry and fishing 1 0.1%
mine 0 -
manufacturing 423 51.6%
supply of electricity, gas,
steam and air conditioning 8 1.0%
water, sewage and waste 5 0.6%
treatrrent, raw meterial recyding 7
construction 16 2.0%
wholesale and retail business 83 10.1%
transportatlop and 6 0.7%
warehousing
accomodaﬂoq and 1 0.1%
restaurant business
information and 1% 166%
communication
finance and insurance 17 2.1%
service real estate 5 0.6%
professional science and
technology service % 11.4%
business facility
management, business 10 1.2%
support and rental service
education service 10 1.2%
health and sqaal welfare 3 0.4%
services
services related to arts, o
sports and leisure 1 0.1%
associations and
organizations, repair and 1 0.1%
other personal services
service total 3%  453%

Source : Created by the author based on the KOSIS data

ATNES R e 719S 2018dS 71He
2 AxYF ARIzgellA frefn|gt #islE Holx
Atk <Fg 3-2DolA AAE vie} o] A27|HS
20183 485705 7153 BHS 7153 o]F 20199
38872 ZE 7431593, 2020, 42570, 2021 423
NE 427149 471 393t oF 13% stk W
A AH27]9S 2018 33270 Z1ellA 2019 328
7N 7184 2020 38370 7193 2021 3957) 71 =
39z oF 19% Z715k3ch

680

Fig. 3—1 Number of R&D Outsourcing Companies by
Year(2010~2021)
Source : Created by the author based on the KOSIS data
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Fig. 3—2 Number of R&D Outsourcing Companies in

Manufacturing and Service Industries(2010~2021)
Source : Created by the author based on the KOSIS data
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Tab. 3—2. Number of R&D Outsourcing Companies by Industry(2010~2021)

industry classification

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

all industries 717 769 777 780 788 708 741 771 818 718 810 819
agriculture, forestry and fishing 1 0 0 1 0 0 1 1 1 1 1 1
mine 0 0 0 1 0 0 0 0 0 1 1 0
manufacturing 379 409 420 423 436 384 423 448 485 388 425 423
supply of eledtridity,gessteam and air condtioning 4 2 2 3 3 3 4 4 5 5 5 8
water, sewaiea tzemn(;l v;z;sct;ec gjzatment, raw 4 6 9 7 9 8 8 8 7 9 5 5
construction 59 57 59 55 48 41 3% H#A 3H 24 23 16
wholesale and retail business 50 5% 52 53 61 55 52 54 59 56 73 83
transportation and warehousing 3 4 7 5 4 4 5 4 5 4 4 6
accommodation and restaurant business 2 3 3 4 5 4 5 4 4 4 3 1
information and communication 16 116 116 117 111 114 115 123 117 128 142 136
service finance and insurance 14 13 10 11 8 9 11 4 17 13 13 17
real estate 0 0 0 0 0 0 0 1 2 2 2 5
professional science and technology service 68 77 79 8 8 71 71 63 61 71 94 93
business facility management,.busmess 6 19 1 9 9 8 4 6 3 9 7 10
support and rental service
education service 8 12 8 7 6 4 4 5 5 6 7 10
health and social welfare services 0 0 0 0 0 0 0 o 0 0 3
services related to arts, sports and leisure 1 1 1 1 1 2 2 2 1 2
assoaauogsm:?i;rfj&fzﬁﬁéew ad 9 9 2 4 2 0 0 0 3 3 1
service total 337 360 357 3P5 3H2 34 317 322 332 328 383 3%

Source : Created by the author based on the KOSIS data

M) 2% Yol A <Tab. 3-2>¢F <Hg. 3-3>°ll
A AAE ke o] FRZAIYGe] R&D oFxado]
714 ghatelgda, 20109 1167004 20219 136702
17% Z7Vskch

olojA HEIS|EAHaYge] 2010 6871014
2021 9372 37% Z/RIITE TR =AY
o] 2010 517RellA 20213 837ME FVlsidith &
7He ZHAE TAu¢o] 63%E 7P Hof R&D
oRAdell thet a7t EAmelA 543 7t
Sl SS HAFQIrh Wi HAEge 2010
5970014 2021 16718 72+4&kach

¢ 2 2FYe 20103 1470004 2021 1770
2, BSR4 2010 87004 2021 1070=,
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4.1 22 37 MHI2 71

S 9 AP Auls 7oz KT, 4D
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ARMG=) A7) #obe] Gartner(l=), Cambridge
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Fig. 3—3 Number of R&D Outsourcing Companies in
Major Service Industries(2010~2021)
Source : Created by the author based on the KOSIS data
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ARM #lEU4] mdle ARMo| 7|&g wi=A] A
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Tab. 4—1. Overseas Research Industry

Companies(as of '20)

sales
field featured products and  (trillion won)
- comparny services fno. of
employees
Global clinical trial services
IQVIA - ’ 135
Provision of healthcare
Contract  (US) professional information /67,000
& order - A
Provision of semiconductor
R&D ARM : . 0.5
UK) design technology (IP) licenses 11700
o such as mobile and 10T ’
Provision of IT-related
Gartner  technology trends, market 49
Us) information and company /17,000
R&D information (profile)
Cambrid
manage Technology commercialization
ment & consulting services such as 0.4
Consulta e S .
R&D process optimization and /1,300
nts BM development
(UK)
Agilent
Technolo  Gasfliquid chromatography, 75
R&D gy mass spectrometry, etc. /12,500
equipme Us) ‘ '
nt X-ray diffractometer, atomic
Bruker force microscope, nuclear 2.4
(Germany) magnetic resonance 16,000
spectrometer, etc.
) Reagents for organic
Sigma-Al  synthesis/analysis experiments, 208
drich inorganic substances, )
R&D US) biochemical substances, /58,000
material consumables for research, etc.
Bio-Rad  Biotechnology field reagents, 30
Us) consumables, etc. 18,000

Source : Ministry of Science and ICT(2022)b

4.3 IQVIA
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Mel] BABHE SIEH 1T AIAN Al ol

T B Ve $TH 2 9 AT ASE AT
sh 22 AP 37 71U0ltQVA, 2023)

IQVIAE= dlole &4, ¥ dlojg] Ad3 o)g #
d AE AAE T3l ATH] AEEs A AT
M 8 7190] $AF Age i i 9 e
35 A Qskal JTHIQVIA, 2023).

IQVIAY] &S 359 6,2009F 12022 3&7]
7IDE, WiEe AL Ve 2 B4 EFHTAS
Technology & Analytics Solutions) & wj&o] 14
g, d7F WE EFHREDS: Research &
Development Solutions) & w&o] 199 7,900%F
g, Alef ] 2 o]F &FH(CSMS: Contract
Sales & Medical Solutions) ¥-& wi& 19 83007+
22 /35 o] JTHIQVIA, 2023).

5. 9T(RED) MH|2A Ate! X|2l B
5.1 1% SN FIE 7 jEAE

e |eA REAH= 202219 89 A1x} A4
25 71EAE(2022~2026)-8 LESIHTE £ 7)1EA
golMe AFAE ATES 21.92AC 2010l
Al 40.029( 25D =2 Sfsta, wiEd 1,000
A o} M7l = I 2004 107)C “25
WDE S, 4 A7 BlE(8E R&D 715,
H 5D)S 14.5%( 2DolA 20.0%° 2602 Fhsh=
EXE A Mnistry of Science and ICT, 2022b).

A4 g Ex 2SS g ARE] F
o ZA <Tab. 5-DolA] AAE nle} o] A
A, A7 SHA AFAAY 7199 S A
dap7] ffall, A4 Al o] 48] Ted
A 718E 7199] A BAY Al wEiarge] A
HE s AZE Az} Al A =29 Y
g3sE 53 A F3E 2R/ 8 SHoA
T8 AESS T A GASE S8, ATNEA
H| 20 49 WEAAY vAs), =4k Aot

Agel A2 8 FE, 7ot g=2 viAedl 7]

ICL, 2220).
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Tab. 5—1. 1st Research Industry Promotion Basic Plan

strategies

tasks

@D (Growth)

1-1 Vitalization of new start-ups in the
research industry
1-2 Improvement of corporate

Support for "
innovative competency and compeptlvenegs
growth of based on technological innovation
. 1-3 Development of new services and
COMpanes m products to preoccupy the future
the_ research market
industry 1-4 Promotion of growth through
globalization and large-scale
) 2-1 Diversification of R&D service
(Demand) demand discovery system
Activate  2-2 Creation of new demand for
the market domestic research equipment and
through materials
demand 2-3 Activation of trade through
creation demand-supply matching
3-1 Reinforcing domestic research
@ (Trust) equipment and material performance
Promote verification activities
e 3-2 Establishment of R&D service
utilization by .

. quality assurance system
enhancmg 3-3 Dissemination of Excellence in
reliability Utilization and Introduction of the

Research Industry
4-1 Laying the institutional foundation
for the sustainable development of
@ (Base) the research industry
Creating a  4-2 Securing and nurturing research
self-sustainin industry experts
g innovation ~ 4-3 Designation and revitalization of
ecosystem research industry promotion complex

4-4 Establishment of research industry
promotion governance

Source : Ministry of Science and ICT(2022)b
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719k ARl BAEE, AR 7k SR
Fakde] HAEAE 24e] 9
14 2ol Hagk Ax2 7|5k v}
d, AT AR g} A, ATAIRIE
WAs) A RS, 7Y AEL A
da F=& AASH o Misty o Sdence and ICT,
2022b).

=

Fol w
A AR

o
CRCEREE
=S

¢

5.2 AR BN

)& HEARE= 20173 E
AR AR S Eﬁﬁ *Hi% Her)e
AAEE 2022Wd71A] 12,0007 &S 3 B
AANska, St A= 187] FIAAE AT
(Ministry of Science and ICT, 2017).

St A=k <Tab. 524 AAIE nie} o] A
TATE B3 AWNIEHRED)S E4siet A
w3l =4 AT 243, Al A7 AAH]
2 A dEE §4, A AR S48k g,
AR AEZ 7ol e]tiMinistry of Sdence and
ICT, 2017).

H =zu

5.3 oiMg ZISY

AT Aul2 S AAHCR Ader] 9
 AT4K WMol 20219 49 Ao 2021

10955 A= ik

SHoIME <Tab. 5-3ellA AAE vpel o],
TRl diel “ATEE HHAos sy

O AR TE YRS RERE el Faehs
AT T VA FRE st 17 2 AR
A o oot ATARY S48 A tig o
o 2RSS ¥Fs riNational  Law

Information Center, 2023).
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Tab. 5—2. Research Industry Immovation Gowth Strategies

strategies

tasks

@
Specialization
of R&D
through order
research

1-1 Introduction of division of labor and
specialization system for national R&D
activities

1-2 Strengthening capacity of custom
research companies and promoting
start-ups

1-3 Support the expansion of domestic and
overseas custom research markets

1-4 System improvement to activate order
research

(2 Vitalization

2-1 Discover promising research
management services and expand
service capabilities

2-2 Creating public research management

of research market
management 2-3 Promotion of private sector and
overseas expansion
2-4 Fostering various research management
service entities
3-1 Formation of public-private
® Discovering consultative body for R&D new service
. . in the era of the 4th industrial
and nurturing .
R&D new revoluﬁlon . .
service 3-2 Fostering futgre research industries
industries baseq on anond research data
3-3 Provide pilot project to create future
research industry
4-1 Technical start-up in connection with
excellent equipment technology and
support for strengthening corporate
competitiveness
@ Expansion 4-2 Eie\ftopilem Qf hlgltl—vaéu;i?des .
of localization gh-tech equipment an vation o
of research profesaonal‘ Tanpower .
equipment 4-3 Improve reliability of domestic
equipment and introduce new
consignment operation service
4-4 Market expansion through expansion of
domestic and overseas sales channels
for research equipment
5-1 Promoting the enactment of the
® Research Industry Promotion Act
Establishment ~ 5-2 Special classification of research
of institutional industry statistics
basis 5-3 Support and development of institutions
related to the research industry
Source : Ministry of Science and ICT(2017)
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Tab. 5—3. R&D Industry Promotion Act

chapter clause

Article 1 Purpose
Chapter 1 Article 2 Definitions
General provisionsArticle 3 Responsibilities of the state and
local governments, etc.

Chapter 2 Article 4 Establishment of research
Establishment of industry promotion basic plan,
basic plan for etc.

research industry Article 5 Preparation of statistics related
promotion, etc. to the research industry, etc.

Article 6 Report, etc. by specialized
research business operators

Article 7 Reinforcement of research
capacity and support for

commercialization
Article 8 Research equipment performance
evaluation
Chapter 3 Article 9 Creation of research industry
Fostering and promotion complex, efc.

supporting the Article 10 Promotion of international
research industry cooperation and overseas

expansion

Article 11 Creation of fair market
environment

Article 12 Financial support, etc.

Article 13 Establishment of association

Article 14 Designation of exclusive

agency, etc.

Source : National law information center(2023)

6. R&D ity Hue} 71& &4l YEHA|

HMHE I8t 91T Mulade] B4l

B AT E o] AollA BAT 8-S v

ot

©& R&D 8 7IUE FAHOE R&D A AL
st 71& S4 AEAE 248318 9 S ks

<Tab. 6-3>3} o] Akt

6.1 M2 |ut MHIAY1Y R&D OIR2Y =Y
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B AT A7 Aul2Agiel sl BAE 2

152

¥} 20101 o] % 20213714 AlZ27]4e] R&D <-4
B(o}22A)  F7e(1L6%el  mls]  Au|27|de]
R&D 9)7-9Jer Z718(17.2%)0] A ZAFEYL: &
3], 2 Azr1Ye] R&D 2F9e o4 71
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Tab. 6—1. Domestic and Foreign R&D
Outsourcing Share by Industry(2021)

domestic  foreign

industry classification ber share  share
(%) %)
all industries 819 8.1%  28.6%
agriculture, forestry and fishing 1 100% -
mine 0 - -
manufacturing 423 84.4%  28.1%
supply of electricity,
gas, steam and air 8 100% 12.5%
conditioning
water, sewage and
waste treatment, raw 5 80.0%  20.0%
material recycling
construction 16 87.5% 18.8%
wholesale and retail g3 7170 394y
business
transportatlop and 6 100% B
warehousing
acoommodatlon and 1 100% B
restaurant business
nformation and. o gq 70 9989
communication
finance and insurance 17 88.2% 17.6%
service real estate 5 100% -
professional science and B 871% A3.0%
technology service
business facility
management, business ) ~
support and rental 10 100%
service
education service 10 90.0%  30.0%
health and sqaal 3 100% B
welfare services
services related to arts, 0 B
sports and leisure 100%
associations and
organizations, repair 1 100% B

and other personal
services

3%  8&8% 291%
Source : Created by the author based on the KOSIS data

service total

53, Arlzgdeld AEAsIE AHIZ=AE07N

719, 43%), S=AviAE37H, 39.8%), mSAIRIAEG
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7, 0% =<9 5 ek HlFo] H& AH|I~Y
FTo= U R&D g s Sd A<,
Sav), w& Aulz 43E B3] o] st

A= =9t g AN g V9S4
a9, 20199 16970 235%PW =9 $E|Yol
202053 20670 25.4%, 20213 2347] 28.6%= A|<&7
o= Fug= ghdo| = AT g 719
20193 63771 88.7% <F=ollA 20200 72070 88.9%,
2021 69770 85.1%= HlFo] A FAE Holal
Ak ATAE Au 2] AAY s Fal o
9] o5 9 I - fEgo =S o] T
itk

Tab. 6—2. Domestic and Foreign R&D
QOutsourcing Share(2019~2021)

classification 2019 2020 2021
foreign number 169 206 234
R&D share
outsourcing @ 23.5% 25.4% 28.6%
domestic ~ number 637 720 697
R&D share
outsourcing @ 88.7% 88.9% 85.1%
R&D outsourcing total 718 810 819

Source : Created by the author based on the KOSIS data
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Tab. 6—3. R&D Service Industry Innovation Plan

innovation plan

descriptions

(D Balanced support for

R&D outsourcing for manufacturing companies.

1-1 In the near future, R&D outsourcing of service companies is expected to exceed that of

1-2 Reinforcing research on service R&D, which is an outsourcing of R&D by service companies

manufacturing
companies and service  1-3 Responding to these changing demands for R&D outsourcing
companies 1-4 Reflecting service R&D characteristics

2-1 Expansion of the share of domestic R&D outsourcing in professional science and technology

(@ Expansion of
domestic R&D
outsourcing

service industries, wholesale and retail trade, and education service industries, where the
share of overseas R&D outsourcing is high
2-2 Converting overseas R&D outsourcing to domestic R&D outsourcing by strengthening

competitiveness in the R&D service industry

3-1 Unlike the manufacturing industry, the service industry needs to establish an R&D
outsourcing strategy specific to the service industry due to the diversity of the industry
3-2 Establish R&D outsourcing strategies, especially focusing on wholesale and retail businesses

3 Building an open
R&D ecosystem

(63%) and specialized science and technology service businesses (37%), where R&D
outsourcing growth rates are high, and information and communication industries, which are
most active in R&D outsourcing

3-3 Strategies are sequentially expanded and established for the finance and insurance industries,
education service industries, and business facility management industries, where demand for
R&D outsourcing is increasing

@ Expansion of

localization of research R&D service industry

4-1 Contributing to corporate R&D outsourcing and improving R&D productivity by fostering the

4-2 The R&D service industry is more important than other knowledge service industries and

equipment contributes to the creation of an open R&D ecosystem
(® Linkage with 5-1 The R&D equipment industry and the R&D material industry are closely linked to the
materials/parts/equipmen localization and fostering policies of materials, parts, and equipment promoted across

t strategies

ministries, so mutual linkage strategies are needed

6.4 J§ers! R&D MEWH 7=

18] A-HHuang Lu-cheng et al., 2006)°A =&
gk U= R&D AHIZAMYS B A4 AR 2 4]l
HIgiA ARRE = A4 9] gt FEEHE A2 A4
o] B FFol EoF F8Aol L & F Utk
TS 71 WFollA BE ANES sk AR
oF ote] AN gt AdS ofxale Fl
L83k e E olHlo|de] Faido] A
3 JUthChesbrough, 2003; Chesbrough et al,
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R&D Service Industry Innovation Plan to Improve R&D
Productivity and Vitalize Technology Innovation Ecosystem

Pyoung Yol Jang*

ABSTRACT

R&D (Research and Development) investment by companies and the government continues to
increase, and the total R&D expenditure of public and private sectors in 2021 reached KRW 102 trillion,
and the ratio of R&D investment to GDP was 4.96%. It ranks second in the world after Israel.

This study analyzes the current status of the domestic R&D service industry and the research and
development (R&D) innovation ecosystem based on the business activity survey data of the National
Statistical Office in terms of improving R&D productivity of domestic R&D investment that has exceeded
100 trillion won, and analyzes the global R&D service industry and analyzes the global research service
industry and R&D service Industry support government policy As a result of the analysis, in the
domestic R&D ecosystem, the R&D outsourcing demand of service companies is rapidly increasing,
compared to the stagnant R&D outsourcing demand of traditional manufacturing companies.

In order to respond to these changing demands for technological innovation, this study suggests
balanced support for R&D outsourcing for manufacturing and service companies, expansion of domestic
R&D outsourcing, establishment of R&D outsourcing strategies specialized for the service industry,
establishment of an open R&D ecosystem, and innovation in connection with materials/parts/equipment
strategies.

Keywords: R&D Service, Research Service Industry, Technology Innovation Ecosystem, R&D
Outsourcing, Government Folicy, Open R&D
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