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Summary

I. Title

A Study on the Enhancement of R&D Planning Capacity for Securing
Leadership of the Global ICT Industry

II. Purposes and Importance of Research

1. Purposes of Research

o Research on future society and technologies for leading global ICT and ushering in
the era of the AToN
- Deduction of mega trends and macro trends, which are the mainstream of future
social changes, and prediction of future roles of ICT based on the trend of
future social change
- Future prediction from the viewpoint of integration, encompassing technology,
humanities and social issues including the latest trends in ICT, convergence and
fundamental science; future changes direction of human desires; and trend of
social and economic changes
- To Analyse the evolutionary direction in the age of 'Ambient Intelligence Internet
of Everything (or Ambient Intelligence Communication of Everything)’ and to

identify the strategic directions for Korea governent

o Analysis of the ICT venture ecosystem trend and study of promotional strategies

- Presentation of a strategic direction for ventures to create new jobs and new
national growth engines, and study on strategic directions for promoting the
venture ecosystem

- A study on strategic directions for technology commercialization and growth of
ICT SMEs for diffusing the R&D performance.

- Improvement of ETRI local R&D Center’s R&D and R&BD activities throughout
the demand survey from the local innovation ecosystem participants’ R&D and
R&BD needs



o A Study of Improvement of the Legal System for Accepting ICT Convergence and
Fostering New Industries
- Proactive study of the relevant legislation in order that new technologies
development and services, as well as businesses may be efficiently and
effectively implemented in relation with rapidly changing ICT convergence, and
new industry and review of enactment /amendment of legislation
- Monitoring of new regulations and inference of implication by analyzing the
current administration, legislative body, and status of legislation enactment/

amendment

o Establishment of the New ICT R&D Policy and Strategy under the Creative
Economy
- Establishment of an ICT development strategy under the new ICT ecosystem
- Presentation of a key technology development policy as the leading ICT R&D
agency dedicated to promoting the creative economy

o Analysis of the future promising technology ecosystem, and the economic efficiency
of technology
- Analysis of ecosystem to strengthen the leadership in emerging technology,
market and industries (product/service), R&D planning strategy to output the
optimum performance, and study of industrial strategy to strengthen leadership of
global markets
- Deployment of successful R&D based on analyses of the technological economic
efficiency of planned technologies, analyses of the economic efficiency of leading

ETRI outcomes, and analysis of the marketability of new planned programs

2. Importance

o Technical aspect

- To lead the rapidly changing global ICT industries, it is essential to explore
creative technologies that will extend the relevant markets. This program is
expected to greatly contribute to establishing a foundation for pioneering R&D
plans to that end

- Its significance is that it will provide the foundations to 1) lead the global ICT
markets by identifying the R&D items and mega projects needed to discover the
future emerging industries/products to drive the national growth engine; 2) plan
future technology development related to the roles and goals of ETRI as the

_iv_



principal government-invested R&D institute, and 3) analyze the economic factors
- In order to lead technology, it is needed to analyze and focus ETRI’s R&D
capabilities on future promising technologies which can bring disruptive

innovation

Economic and industrial aspect

- Pioneering R&D programs provide the future direction for R&D in order to take
early leadership of the global markets, and thus they not only improve outcomes
but also provide the basis for efficient and effective utilization of the limited
government budgets

- In order for the domestic ICT industries to secure global competitiveness amid
an environment in which the R&D costs needed for the development of
innovative ICT products and global competition are accelerating, innovative R&D
programs to lead the technology, market and industry are needed. This program
will provide the R&D policy basis needed to create and incubate innovative new
industries

- This program will provide a policy aimed at coping with the convergence trend
and helping to firmly establish R&D outcomes in the market.

- Offering of foundation for creating and developing innovative new industry by
analyzing difficulties and needs during technology commercialization for diffusion
of R&D outcomes

- Provision of basic research materials of the local firms’ competitiveness
enhancement throughout the demand survey of local firms

- Establishing policies for vitalizing industrial ecosystem and providing development
strategies will help construct foundation of sustainable growth of national

economy

Social and cultural aspect

- The program can assist the development of the ICT-centered smart society by
linking the development of the foundation for eventual implementation of
human-centered ICT and performance in the market

- It will promote the utilization of ICT to efficiently resolve various social
problems by developing consumer-centered R&D systems and presenting an ICT
R&D strategy and policy that conform to social demands

- It will predict the emerging ICT areas from the ecosystem viewpoint in order to
fulfill the public interests of all stakeholder including the end-users of the ICT

ecosystem



- Development of the platform for cooperative ICT R&D to help improve the
technological competitiveness of small and medium-sized businesses, which are
regarded as the core elements of national industries

- ICT-based convergence and fusion beyond wired/wireless convergence and
communication/broadcasting convergence is well under way as its utilization
within and between industries increases

- Contribution on Equilibrium Economic Growth of SMEs and Large sized
enterprises by improving Competitive Competency based on analysis of growth
and barrier factors on the growth of ICT SMEs

- Provision of practical research materials to support the close cooperation plan
among the participants’ of the local innovation cluster based on the demand

survey

o Policy aspect

- Studies on a national level policy and strategy focused on the future are essential
for establishing the R&D strategy of ETRI, the nation's leading research institute.

- Strengthening of the advance planning capability required to fulfill the roles and
responsibilities of ETRI, such as restructuring of the national innovation system
to ensure the successful implementation of R&D so as to realize the creative
economy by coping with changes in the ICT R&D environment changes, is
needed.

- ETRI will present a logical justification system to support the formulation of
national-level ICT policies and strategies to cope with the new ICT paradigm
and lead the changes.

- Contribution to establish ETRI’s R&D policy and strategy for improving the
diffusion of ETRI’s R&D outcomes by applying difficulties and needs of
technology commercialization in demander-centered approach.

- Contribution of the establishment of ETRI local R&D center’s practical
promotion strategy based on the demand survey among parcitipants’ of local
innovation cluster

- This study will help make systematic national ICT R&D policies and enhance
the result of policy implementation

III. Contents and Scope of R&D

[] Research on future society and technologies for leading global ICT and ushering in
the era of the AToN

_Vi_



Inference of megatrend and macro-trend based on trend analysis, evaluation and

restructuring

Presentation of a technological prediction technique based on the integrated

ecosystem, and forecast of future technologies based on that prediction

The megatrend and the New ICT strategy for the era of 'Ambient Intelligence
Internet of Everything (or Ambient Intelligence Communication of Everything)

Analysis of the ICT venture ecosystem trend and study of promotional strategies
Analysis of the venture ecosystem using innovation capability

A Study on the promotion strategies for global hidden champion by an analysis of

growth factors in domestic small and medium enterprises.

A Study on difficulties and needs for improving the market performance of public

research institutes’s outcomes in the demander-centered approach
Analysis of ETRI local R&D Center performance based on R&D and R&BD

demand Survey among ICT firms, local promotion agencies, local government and

ETRI researchers

A Study of Improvement of the Legal System for Accepting ICT Convergence and

Fostering New Industries

Analysis of the status of legislation enactment/amendment and deduction of the
implications thereof

Study on legislation enhancement to support the creation of convergence markets

Study on ICT legislation enhancement for the growth of new industries

ICT Analysis of promising new convergence industries

Analysis of the newly emerging ICT convergence markets and industrial

competitiveness

Analysis of factors that promote emerging ICT industries: based on a survey of

experts

Analysis of brain-ICT convergence competitiveness

Establishment of the New ICT R&D Policy and Strategy under the Creative

Economy
Establishment of the ICT development strategy under the new ICT ecosystem

Presentation of a key technology development policy as the ICT R&D agency
dedicated to promoting the creative economy

- vii -



Analysis of the future promising technology ecosystem, and the economic efficiency
of technology

Analysis of the emerging IT-based industries (products) and the industrial ecosystem
Analysis of the economic efficiency of leading ETRI outcomes in 2014

Pre-economic analysis for the research and development support projects that are
carried out in 2015 ETRI

Identification and analysis of key industrial issues

IV. Research Results

O

(o)

Major Outcomes of R&D programs in 2014

List of data for internal and external disclosure

- The latest ICT information is presented in public documents to both internal and
external customers to help them make better decisions (setting of future vision,
ICT technological policy, legislative enhancement, promotion of new industries,
shared growth policy, R&D policy and planning, etc.)

- Eco-Sight report: 2 editions

- Eco-Market report: 26 editions

- Eco-T.E.A report: 10 editions

- Easy IT series: 1 edition (IT with Friends)

- R&D planning support: Reflection in government policy and R&D plan, and
reflection in technical and economic analysis of the planning report (15 cases)

- Policy proposal and government support report: Information advisory and policy
support for the government (53 cases)

- Internal R&D policy/technology/project planning support report: In-house
cooperation to strengthen the status of ETRI R&D

- Committee & forum activities: Support for government policy making (15 cases)

- Seminar and forum holding: R&D planning initiative and creative alternatives (9
cases)

- Academic papers: 28 (including 4 SCI/SSCI papers)

- viii -
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V. Expected Achievements and Utilization Plan

1. Expected Achievements

[ Industrial Aspects
o Leadership in global ICT technology and markets by identifying emerging

next-generation technologies

o Creation of continuous growth engines for the national economy by improving the
success rate of R&D commercialization based on an analysis of potential market
demands and economic factors

o Contribution to strength technological competitiveness of ICT small and medium
companies, to achieve win-win growth between government-invested research

institutes and ventures and to improve venture ecosystem

o Proposition of next-generation ICT R&D development direction by looking at
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promising future technologies

[J R&D Planning Aspects

o Attainment of proactive and flexible R&D countermeasures based on analysis of
the future society, technological prediction and policy, industrial ecosystem, and
legislation

o Maximization of effectiveness and efficiency of ETRI’s R&D outcomes by
presenting new R&D planning based on future oriented strategy and policy at
national level and ensuring the opportunity to be able to lead the ICT R&D
planning

o Successful R&D planning to ensure ETRI's roles and duties as a
government-invested research institute are fulfilled, and strengthening of ETRI’s
ability to lead the development of ICT technology

o Enhancement of ETRI’s external positioning by building internal and external ICT
Technology policy leading system

2. Plans to Utilize Research Outcome

o It is expected that the results of this research will be used in the establishment of
ICT R&D policy, enhancement of legislation, development of an R&D planning
system, presentation of the feasibility of key R&D projects

o Utilization of Policy Support Research

National [CT Developr_nent Strategic Direction to BH
Drive Creative Economy, etc.
Creative Economy Realization Plan, ICT Ministry of Science, ICT and

Promaotional Special Act, etc. Future Planning

Ideas for stabilizing the livelihood of the public

and  iteating jobs-ete: — National Assembly
Proposal of R&C strategies for a future planning § )
centered on 10 future technologies, etc. — ETRI
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- 71 71978 el A FaAe] Aol wet Zlsdel ug AL
z2, A7 FYAd g 5 #E 84 Fo] 558 Skt FA
- 1980t o % Ag7iEel tid FAF FS el wet vIde] A g9
9GS 9% =Ee] dfow AT AMA 2 584 SUHE 9T o
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- AR B TI]de] AR AloA S Rstel whel vl e dEfE, aEAQ
GHE fate] AR 7S st dHE AUdgel st
- B3] 20004 So Z2Y AAAAZ AatHo] wEl Ao A2 A
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O &8s Aze Aenidel the ReD AAUZ Wl
o Open Innovation

- Open innovatione d19]7]% ©9), 9P 25Ee] R&D A7 ©9, R&D o}
A v UEE dHE ded

- R&D #38¥ AEZ23: 7 vs 271, 17]E vs A7EE TFE
(@9 7l=w=s) 713 A71s Ao R&D &8
°] seed technology H¥HU= 4Y & ZEE JH=Z A E%7] i
(&5 #A5) 71999 R&D FATEE gt 7]ofskA| v, R&D S84
L8l A sl

o
<
o,
K3
i
2
&
)
i
oX,
(&)
av)
N
oX,
B=)
i
N
o
et
i)
o
N
JN
e
o
4
)
o
X

o Connect & Develop(P&QG)

- C&G9] 7Id: A= ofolrjolo] o Ax(viet B AR A4, 4 7|9k
A2, FFAE, AA 7“33%} )¢ A4 (connect)star, 18]k ofolroj &
ZIRko 2 ol e AlAIES 7NE(develop)

- (MR Y=o AE) Ay Eﬂﬁoﬂﬂ] o| Amjar yz=rh wEHAS
BA= 71X e 718t A HE=7E - ole gk Y=ES Aol 3 Al
Aoz A — oyl A agS A i

- (12 AFY A 71 B AF ddEE ofd AAE WFU B
7HAE =Y AJ7E? — s FHH Aol A AalF <l ofoltjo] & &Y

- Leverage your networks: B UHEY I 7fdE YEYIA ofH +
dAdEo] e ofeltolE 7HA AL A=A T

- Distribute and screen ideas: 7] A&2 MAd3} F7140 dd st oist
T AAES ZES AT 7ls £F4 =9 tig ofolrolE &l — o}
ool & WAoo Fujetal, A9 15 5 A AS 2394

.

=
- Promote openness to external ideas: €]%-¢] o}olt]o] Al&S AF
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o Stage—Gate Processing

- ofelrjo] WONH AlF EAZMA AF T A HAHS #Belsks R&D TR
A 2

- R&D &Fo] FPE= DAQ] Stagest 2t dAH R&D &5S Hrbstal &
AAL 5o gAARS o= B Gate® 4

- Staget™ YWrHo R 5HAR & 7} Stagevw AHRFIEE, A 4,
AEE AR AR
(Stagel) ofejtie] W= @A
(Stage2) =3 o] W3} A
(Staged) A& 7§ A
(Staged) A1 2 HAZ @A
(Stageb) 42t 2 EA] OHA

- Gate® & Stagez Woj7b7] A A9 R&D StageE H7)eta, Tz A
Eo A&-FA, ¢AeAA, A A v AR 5 Aol YA 273

o AF$=244(Crowd Sourcing)
- AgpFERAdold 7]Ee] Adolyp AkArE wolA] Fastd A4S B5A

ool Hel FAMEHY(Open calDo] @A oz oFuE F= & 9w
(Howe(2006))

- AAHA B AFAEC] e Aot ol&F Udk 9 RYES EYE
theFekAl Ao

- Brabham(2012)2 AtelA75 Edi& 1) AAEdy #e, 2) HRESNAE
A 3) oAl HrE oA A 4) AR A AE JFE

- Hossain(2012) 4007 o]/e] 2ekl ZHF2HE oA, =54, A
A, FRl=, Ag9-28Y olgh= 57HA] A S ES VTR B R

- Boudreau®} Lakhani(2013)= #43 @71l wet SHZE, d9 AwY
g, Bk, mEE Ao 47 A R B

0 32744 0% A8 3 ReD WAUS A
o ICT R&D A% = 3 52 714 ol4
- 20149 3¢ ETRI ZYrjeidTaolA s VwELHTSH 2 7P
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@ 3% Total R&D Process T+
- Z]sotelre] BANH Zled $ AMst B el o2& g5 Total
Al =8 5
- @A A #HeE AF Stage Gate FH
HEgE sty A7PARZEAs 2 HR&D Work Method) 24

of




@ wlg ol thngt =7} A4 Technology Roadmap %

- Technology Roadmapg k2 R&D F29 &AL Z3lstr] Y3 A
o % R&DFAEC] AFHom FH= 7w AH|=/AlF, 7I<, R&DE
2AE Fo| vHy 53, Vet B A 2o

- R&D, AMYst 5o FHHAAAA #H FAE ko] de=g 2 BxE TR}
1 9EgEs s gorA EAZAHAd g3 EAste 59 A=
(Death Valley) & a&%4o=2 =&

- WA= ok YXVIE/AA FRE 913 Roadmap ¥

- AE) /73 A A HA siA S 7]< Roadmap +H

- A4 R&D F1& A 2549 R&D ZRAE 5

@ R&D Process®| 7} &AM #8424 A7 (Work Method) 4

- a&4ola LAl R&DE F31 B Ade] AFAS ZF7] A= 7
Aol Aure 784 07 Setupd R&D T EA|29l dAbyo] A zHE o]
& ™ 7Hs

- R&D Process® Z} @AE dAywbHor zZF dAo] wF  Strategy

Planning, Technology Roadmap, Technology Tree, Project Planning(*}
AAE, PERT %), Quality Function Deployment, A-7+53/%2 Tools
(Q-Mark, 6 Sigma %), 7|=old/AF49 3} Tools, FHAY Tools & AlA|

[¢)

(Strategic Planning)
«—— Strategy

(Business Enabling Program)
Program Initiation —»

Program Execution
through Project

Transfer, _,
Evaluation

-

Confer with Biz Division
% Division
Need:

7Y

g
(e x|

SEaE
Strategy planning

Erformance]

-
g? 33."@ i

G )

pssctament I Strategy B 200

r@ ‘I o

Zl& ol &

= et Pmi}"é.

Technology Roadmap

Technology Tree

Project Planning, QFD
o 2 == G122 Tools(Q-Mark,6 sigma)

2| & o| (AL 5 Tools

el X 2 Tools

(M2F|& AT7HUALRIC| Total RAD ZZAA A AHH
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O ICT 7114 Skt x4 g3t 0 71e3t d8/9908 HEYA 4

o EYa EA B4

2006 F-E 2013¥7b4] &€ 5357 &/9R1E VEYIE ddo=w
IPCE TAoR ESRES AHAEte] IPC 7]&1te] Q1&/9<18 HESANIE
T4 %

F 12970 ==(12971 IPC 71%), 7,921/ HAE F(weighted &
diagonal matrix)s}o] #4498 AA| g

71=3b /9018 UEYASY S4ATE EA43 23, Wx=(network
density)= 17.61, ¥+ $4AX(average degree):= 2,254% YEFH
7}=27F Bo® ¥ A(weighted link)o] P& YEYFA =&
 AAAE FFE YEhie 27t 17618 YEid(dEs o o
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o (2014d WEAT 249 FA) 97 4 < A AA 4™
- A EA A FRTEA Ao A9 2014 ETRI thRAd FE
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AR(2014d 4ol A8, 71£9] A B4 TR 2w S A

AAH A%, BAA AAEARD), A 7 (FE)
95 MEAT BAAES B £5S T 98 A F 2AGR AA

Ao AP FHE 9 stol=gel MA ¢ 20149 NEAT AF
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XMalolX|l 7|HF MH|A M2 2o|sH
JEFA JIE MHI 2 HESS 2 4 2011.03~2015.02 | 88.7/88.7% &

olmz 1z 7|2
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-O -
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o (WEF, =7}4 A2 A4~ (Global Comprehensiveness Report)) =7} ko] A
1 370 wok 1270 ARE 7o w7t BAAY AT A=
- Sk 2013-20143 7] =0 1487= = 2591&5 A& 2012-
2013\ 1991l vl 67 sb=t
- A FYEEE 7]E 29<l(Basic requirements)e 189olA 2091%, &84 o
AHEfficiency enhancers)S 20904 23¢9, &4 % Al<Xx(Innovation and

sophistication factor)&= 1794 20912 &t=hst

o (IMD, =7} 444 <% (World Competitiveness Ranking)) IMD(International
Institute for Management Development)o] A wid L ¥ 3= AlA 2442 o

7HThe World Competitiveness Yearbook)

- 2% BAAES HERA 5 M §¥ A45E B83 399 =5,
27} A4 W AR 4] B 207 A, F 33870 ARARR THE

- =2 AA ZAMA 60710l 26912 2013 229Kt 44
slergt

2

o (WEF, VIEY 3 4] %4 (Networked Readiness Index)) 471 £oF 10719 A
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[J McKinsey®] Disruptive technologies
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-9t AAA w3 & 3 (large economic impact)
AAA  sFadd oigr Adet FAE(substantial potential  for
disruptive economic impact)
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- AAA 712 S HAd 2REE, S99E AEY
A ZE-F8H(Advanced robotics) @ A AAIF SR 63 3,0009] & R
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- ZF2-9= 7)%(Cloud technology) @ A AlAl 71999] IT A|ZFo o] 3x% &89
AAASE A ol e B
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- ZFA ) -4 2 & (Next-generation genomics) : ¢, 7]EF AHo] i3 2k

9 A5YHS HAA FHES dFAE A

- oA A 7% (Energy storage technology) : UZte] olu#] A& W,
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o (Z1e} 84l 7)) 12700 &= E3E A ¢ ): Ak AEd sk 7pA|7)F Qe VEE
- A HEL (nuclear fission) 1]74] ANUA AFS HAAZA A
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,1[]
< ot dJA Ad " A ALY
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- B4 AP (carbon sequestration) : 7] & °o]itseth F=E Fole H
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& @A o)A KA 202597k gt R R SHikE 7] o]ele] B9l
- A9 EA43H(water purification) : & H-Fo AldEla A= FES AHE
oAl HelE & 7 AARE FA L HEY A 9 AAG e ol
2025714 thatRE SHhbE 7= ol 9] B4
- %2} #3578 (quantum computing) : TAE FH5FE
oA vk A& W B vy Ut EFHsta 83 AHE B9AE
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