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I.   Background of Korea’s NISI.   Background of Korea’s NIS
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Fast Economic Growth of KoreaFast Economic Growth of Korea

GDP (US$, Bil.)

1960 1970 1980 1990 2005

82 63

263

787

1960 1970 1980 1990 2005

80 254
1,647

6,147

16,291
GNI per capita (US$)

2.22.2
25,01225,012
19601960

4.04.020.620.621.821.817.217.2GDP Growth Rate (%)GDP Growth Rate (%)
48.29448.29442,86942,86938,12438,12432,24132,241Population (1,000 people)Population (1,000 people)
20052005199019901980198019701970

< Factor Input (labor & capital) < Factor Input (labor & capital) –– led Growth Model >led Growth Model >
•• Cheep labor, plenty human resources Cheep labor, plenty human resources 
•• ExportExport--oriented industrialization strategy oriented industrialization strategy 
•• Transition from laborTransition from labor--intensive to capitalintensive to capital--intensive industryintensive industry
•• Very strong initiative of the governmentVery strong initiative of the government

(world ranking 11th)
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Limitation of Labor & Capital–led  Growth ModelLimitation of Labor & Capital–led  Growth Model

1995 2003 2005

$11,432 $12,720
$16,291

GNI per capita ($10,000 Trap)GNI per capita ($10,000 Trap)

Effect of Exchange Rate

1,015 Won (’05)
1,294 Won (’02)
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Calls for swift transition to an innovation-led 
growth model 
Calls for swift transition to an innovation-led 
growth model 

Changes & ChallengesChanges & Challenges

Labor,  
Capital
(55.1%)

Technology 
Innovation

(12.8%)

’70s

Technology 
Innovation

(55.4%)

Labor, Capital
(37.2%)

Late ’90s

Change in 
contribution factors to 

economic growth

Technology innovation is a new growth engine
: leap over the growth limit through factor input

21st Century’s knowledge-based economy 
The era of severe global competition based on S&T strength
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Calls for establishing a new NISCalls for establishing a new NIS

Foster leading industries 
Create new technology industries
Cultivate knowledge-based 
service industries

Foster leading industries 
Create new technology industries
Cultivate knowledge-based 
service industries

Technology innovation is conducive to innovation in all sectors 
of society as well as economic growth, and thus brings about 
systematic changes at the national level

Technology 
Innovation

노사
혁신

지역
혁신

Education
Innovation

Corporate
Innovation

Labor
relation

Innovation
Regional

Innovation

지역
혁신

Finance
Innovation지역

혁신

Government
Innovation

Innovation-driven Growth and NIS Innovation-driven Growth and NIS 

Innovation-led growthInnovation-led growth
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S&T Progress in Korea : Quantitative GrowthS&T Progress in Korea : Quantitative Growth

CDMA

etc …

1981 2005
236(53th)

4,428(’04)
23,048(14th)

17

Patents in USA : 17      4,428
SCI Papers : 236        23,048

TFT-LCD
DRAM

Ship Building

1963 2005

R&D Expenditure

R&D / GDP

Researchers

4
(Million USD) 

0.25(%)

5,628(’70)

23,580
(Million USD) 

2.99(%)

2005
Private Government
1963

97%

3%

24%

76%

Increase in R&D InputIncrease in R&D InputIncrease in R&D Input Increase in Private R&DIncrease in Private R&DIncrease in Private R&D

Papers & PatentsPapers & PatentsPapers & Patents World Best ProductsWorld Best ProductsWorld Best Products

234,702
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Accumulation of technology innovation 
experiences through large-scale nat’l programs  
(*TDX, 4M DRAM, KTX, etc.)
Establishment of world-level information 
infrastructure
Possession of innovation potential through 
quantitative expansion 
*10,000 private research institutes, 
*Graduates in S&T areas per 1,000  
people: 2.2 (Japan: 1.2)
Innovation of process technology 
improvement of technology import mechanism:
→ develop world-level technology in selected     

areas
*DRAM, CDMA, TFT-LCD, etc.

Accumulation of technology innovation 
experiences through large-scale nat’l programs  
(*TDX, 4M DRAM, KTX, etc.)
Establishment of world-level information 
infrastructure
Possession of innovation potential through 
quantitative expansion 
*10,000 private research institutes, 
*Graduates in S&T areas per 1,000  
people: 2.2 (Japan: 1.2)
Innovation of process technology 
improvement of technology import mechanism:
→ develop world-level technology in selected     

areas
*DRAM, CDMA, TFT-LCD, etc.

..

Strong PointsStrong PointsStrong Points

Lack of capability for producing world-level 
output
*Technology level for “the Korea Future 
Strategy Technology 21” : 64.7% of most-
advanced nations(’05)

Poor diffusion of innovation output and 

industrialization system

Inactive cooperative network among 
industry, academia, and research institutes
*Private enterprises: use 97% of research 
budget for conducting their own research 
(independent development) 

Imbalance in demand and supply of human 
resources, poor base for fostering creative 
human resources

Lack of capability for producing world-level 
output
*Technology level for “the Korea Future 
Strategy Technology 21” : 64.7% of most-
advanced nations(’05)

Poor diffusion of innovation output and 

industrialization system

Inactive cooperative network among 
industry, academia, and research institutes
*Private enterprises: use 97% of research 
budget for conducting their own research 
(independent development) 

Imbalance in demand and supply of human 
resources, poor base for fostering creative 
human resources

.. ..

..

Current Status of Korea’s NISCurrent Status of Korea’s NIS
Weak PointsWeak PointsWeak Points
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Secure efficient R&D investment and supply of 
high-quality S&T manpower

Create innovation-driven eco-system,
including S&T culture

Input-oriented
& supply-side

mode

“Input factor”
innovation

.
“Infrastructure”

innovation

Five (5) Areas of InnovationCatch-up mode 
of NIS

Creative mode
of NIS

Produce and commercialize creative outputs 
from R&D

Imitative- &
modifying- based 

system

Strengthen innovation capabilities of industry, 
academia & public research institutes

“Actor”
innovation

“Performance 
/diffusion”
innovation

Strengthen the foundation of macro-economy based on the qualitative 
development of micro-economy through S&T, industry, and human resources
Strengthen the foundation of macroStrengthen the foundation of macro--economy based on the qualitative economy based on the qualitative 
development of microdevelopment of micro--economy through S&T, industry, and human resourceseconomy through S&T, industry, and human resources

Stand-alone &
closed system

.
Strengthen collaboration with leading research 
organizations and companies
Coordinate policies, budget, and programs 
efficiently and effectively

“System”
innovation.

Major Directions for NIS

Paradigm Shift of NIS in KoreaParadigm Shift of NIS in Korea

Value creation- based
system

Networked &
Open system

Performance – centered
& demand-oriented

system
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II.   Strategies for Establishing a New NISII.   Strategies for Establishing a New NIS
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Actor innovation

Factor 
innovation

System 
innovation

Outcome·
diffusion 

innovation

Infrastructure 
innovation

Establishing Innovation-driven Economic Structure 
& S&T-oriented Society

Establishing Innovation-driven Economic Structure 
& S&T-oriented Society

Reinvestment

New growth
Create new job opportunities

Improve the quality of life

Fostering basic research

S&T development & strengthen 
technology innovation capability

National 
vision / strategy

Di
ffu

sio
n 

of
 

ou
tco

m
e

Improve 
industrial 

competitiveness

Technology 
innovation of 
enterprises

Highly developed industry

VisionVision
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Actor Innovation Actor Innovation 

Establish public-private cooperation system

Loosen regulations, reflect on industry’s needs

.

Established 
Companies
Established 
Companies

SMEs and 
Venture Firms

SMEsSMEs and and 
Venture FirmsVenture Firms

UniversitiesUniversitiesUniversities

Research Inst.Research Inst.

Develop new products & assist customized tech innovation

Expand credit loans & simplify start-up process of firms

Establish R&D clusters

Nurture research universities

Remodel labs. to specialized R&D units

Broaden training opportunities for researchers,
and link output to reward

Autonomous management system

Secure World-Level 
Competitiveness

Secure World-Level 
Competitiveness

.

Innovative SMEs
and Start-ups

Innovative Innovative SMEsSMEs
and Startand Start--upsups

Develop
Core Techs.

DevelopDevelop
Core Techs.Core Techs.

Meet National 
Tech Needs

Meet National 
Tech Needs

Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors 
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Factor InnovationFactor Innovation

.
Bridging 

Demand-Supply 
Mismatch

- Bridging demand-supply 
mismatch 

- Joining forces with industry 
associations

- Holding public-private joint 
meetings for strategic 
investment in nat’l R&D

.Expanding 
Infrastructure

- Early identifying and nurturing 
of S&T prodigies 

- Innovating engineering and 
vocational education

- Expanding R&D expenditure 
- Nurturing private S&T-related 
foundations

.

Human ResourcesHuman Resources

Efficient 
Allocation 

& Utilization

- Drawing up a Nat’l Map on 
S&T Human Resource 

- Nurturing Core R&D 
Personnel in Each Area

- Drawing up a nat’l map on S&T 
human resources 

- Nurturing core R&D personnel 
in various areas

- Drawing up a Nat’l Map on 
S&T Human Resource 

- Nurturing Core R&D 
Personnel in Each Area

- Drawing up R&D investment 
portfolio

- Linking large-scale national 
projects to R&D

Financial ResourcesFinancial Resources

Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Efficient Allocation and Utilization of R&D Resources Based on
Socio-Economic Needs/Infrastructure Expansion 

Efficient Allocation and Utilization of R&D Resources Based onEfficient Allocation and Utilization of R&D Resources Based on
SocioSocio--Economic Needs/Infrastructure Expansion Economic Needs/Infrastructure Expansion 
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Performance / Diffusion InnovationPerformance / Diffusion Innovation

Nurture innovative clusters 
and Daedeok R&D special 

zone

Nurture mid-career 
R&D personnel

Enable tech 
financing to function

Facilitate new technology certification 
and procurement Enhance int’l 

standards and IPRs

Establish techno-value 
evaluation system

Develop future core technology, 
parts & materials 

Develop future core technology, 
parts & materials 

Create next-generation growth 
engines 

Create next-generation growth 
engines 

Promote big science, public health, 
new / renewable energy 

Promote big science, public health, 
new / renewable energy 

Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Creation and Industrialization of Innovative and
Creative R&D Result over a Full Cycle

Creation and Industrialization of Innovative andCreation and Industrialization of Innovative and
Creative R&D Result over a Full CycleCreative R&D Result over a Full Cycle
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System InnovationSystem Innovation

Establishment of NetworksEstablishment of Networks

Facilitate industry-academia-
research institute interactions 
Establish business-to-business 
tech development consortiums 
Provide foreign R&D institutions in 
Korea with assistance in HR training 
on the premise of recruitment.

Attract excellent foreign R&D 
institutions

Facilitate industry-academia-
research institute interactions 
Establish business-to-business 
tech development consortiums 
Provide foreign R&D institutions in 
Korea with assistance in HR training 
on the premise of recruitment.

Attract excellent foreign R&D 
institutions

Establish the Office of Science, 
Technology and Innovation (OSTI)  
Strengthen NSTC’s function for
Inter-ministerial coordination of
S&T policies and budget
Enact and enforce “R&D
Performance Evaluation Act”
Introduce “Feasibility Evaluation
System” for large-scale R&D
projects.

Establish the Office of Science, 
Technology and Innovation (OSTI)  
Strengthen NSTC’s function for
Inter-ministerial coordination of
S&T policies and budget
Enact and enforce “R&D
Performance Evaluation Act”
Introduce “Feasibility Evaluation
System” for large-scale R&D
projects.

Advancing Planning Advancing Planning -- CoordinationCoordination
-- Evaluation SystemEvaluation System

Establish a userEstablish a user--friendly national S&T information systemfriendly national S&T information system

Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors Establish a Knowledge-Sharing Collaborative R&D Environment 
and Improve the Efficiency of an S&T Administrative System

Establish a Knowledge-Sharing Collaborative R&D Environment 
and Improve the Efficiency of an S&T Administrative System
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Infrastructure InnovationInfrastructure Innovation

Create more Jobs in public areas 
Reduce compulsory period of military service for R&D personnel
Expand the portion of government officials on the technical career track 
Strengthen the “Performance-reward” system

Create more Jobs in public areas 
Reduce compulsory period of military service for R&D personnel
Expand the portion of government officials on the technical career track 
Strengthen the “Performance-reward” system

Policy / Institution

.

Launch private-led science culture diffusion campaigns (Science Korea) 
Widen opinion leaders’ understanding of S&T 
Establish a “Scientist Charter” and “Code of research ethics”
Assess socio-cultural impact of newly emerging technologies 

Launch private-led science culture diffusion campaigns (Science Korea) 
Widen opinion leaders’ understanding of S&T 
Establish a “Scientist Charter” and “Code of research ethics”
Assess socio-cultural impact of newly emerging technologies 

Environment / Culture

Strengthening Creative Innovation Capacity of Playing Actors Strengthening Creative Innovation Capacity of Playing Actors S&T Development in harmony with SocietyS&T Development in harmony with Society
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Priority Items of National EffortsPriority Items of National Efforts

Promoting efficiency of Promoting efficiency of technotechno--innovationinnovation Strengthening theStrengthening the
activities activities of government and industry                       of government and industry                       authority of NSTCauthority of NSTC

Large talent pool of R&D personnel

Competitive SMEs : Backbone of
Innovation-driven economic growth

Commercialization of tech innovation
outputs : Socio-economic development

University innovation /
nurturing core R&D personnel 

Nurturing innovation-driven
SMEs and ventures

Diffusion and Commercialization
of R&D output
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III.   Institutional Reforms III.   Institutional Reforms 
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Restructuring of National S&T Administration Restructuring of National S&T Administration 

Change of policy environmentsChange of policy environments

Emphasis on innovation-oriented S&T activities
More effective government reaction and efficient resource 
allocation

Major ChangesMajor Changes

Elevate the status of MOST to the Deputy Prime Minister-level     
ministry
Create the Office of Science and Technology Innovation (OSTI)
in MOST
Strengthen evaluation and coordination efforts of national R&D 
programs 
Coordinate ST-related micro-economic policies at the 
national level 
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Restructuring S&T Administration System (Oct. 2004) Restructuring S&T Administration System (Oct. 2004) 

President

Advisor to the 
President for IST
Advisor to the 

President for IST

NSTC 
PACST

S&TS&T--related Ministersrelated Ministers’’ CouncilCouncil

Prime Minister

MOST(Execution)MOST(Execution)

Deputy PrimeDeputy Prime
Minister (MOST)Minister (MOST)

Office of STIOffice of STI

Basic, Aerospace, Basic, Aerospace, 
Nuclear Power, Nuclear Power, 
S&T PromotionS&T Promotion

Research CouncilsResearch Councils

GRIsGRIs
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National Science and 
Technology Council

Ministry of 
Commerce, 

Industry and 
Energy

Ministry of 
Information and 

Communications

Ministry of 
Science and 
Technology

Ministry of 
Education

Other relevant 
ministries

Industry 
Policy I&C Policy Education & 

HR Policy
Related 
affairsS&T Policy

Plan
ning

Public research institutesIndustries

Exe
cuti
on

Eval
uati
on

Plan
ning

Exe
cuti
on

Plan
ning

Eval
uati
on

Exe
cuti
on

Plan
ning

Eval
uati
on

Exe
cuti
on

Eval
uati
on

Exe
cuti
on

Plan
ning

Eval
uati
on

Universities

R&D Programs S&T / Industry Policy Human Resource Cultivation

Before Reforms

Restructuring S&T Administration System Restructuring S&T Administration System 
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Ministry of 
Commerce, 

Industry and 
Energy

Ministry of 
Information and 
Communications

Ministry of Science
and Technology

OSTI
Ministry of 
Education

Other relevant 
ministries

Industry 
Policy

IT Policy Education & 
HR Policy

Related 
affairs

- Overall coordination,    
planning, evaluation of
S&T-related policies and   
R&D  programs,  

- R&D budget  allocationPoli
cy

Poli
cy

Exe
cuti
on

Poli
cy

Poli
cy

Exe
cuti
on

Exe
cuti
on

Exe
cuti
on

Infrastructure for 
S&T innovationIndustries

Planning /
Coordination / Evaluation

Planning /
Coordination / Evaluation

After Reforms

Universities/
Public research institutes

National Science and 
Technology Council

Restructuring S&T Administration System Restructuring S&T Administration System 

Tentatively execute 
affairs not belonging to 

other ministries
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Reduce the scope of MOST’s missions by transferring the jurisdiction 
over some of its fundamental research and application-related R&D 
functions to other relevant ministries.

Organize and facilitate S&T-related Ministers’ meetings to discuss and 
coordinate responsibilities among different ministries regarding S&T 
innovation-related policies.

Establishment of Office of S&T Innovation (OSTI) Establishment of Office of S&T Innovation (OSTI) 

1
Redesign the Ministry of Science and Technology (MOST) 
Raise the status of the minister of MOST to deputy prime minister 
and vice chairman of the NSTC
Establish the Office of Science and Technology Innovation (OSTI)
Grant the right to allocate and coordinate the national R&D budget 
to the NSTC
Transfer the jurisdiction over three(3 )S&T-related research councils
and nineteen(19) government research institutes to the NSTC

2

3
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Establishment of Office of S&T Innovation (OSTI) Establishment of Office of S&T Innovation (OSTI) 

1
Consists of more members from other ministries and the private 
sector than those from MOST (total: 106)

Recruited members from MOST, other ministries and the public sector in 
a 4:4:2 ratio.
Enhanced impartiality, subjectivity and expertise in the execution of ST
affairs.

2
Personnel exchanges with other ministries through employee 
rotation
Secure employee autonomy from original government agencies.

3
Recruit a superior workforce from the private sector through a 
public hiring notice
Diversified employment methods such as dual position hires, 
contract employees and special hiring.
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IV.  Korea Institute of S&T  Evaluation Planning (KISTEP)IV.  Korea Institute of S&T  Evaluation Planning (KISTEP)
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National S&T Council 

(NSTC)

Office of S&T Innovation 

(OSTI) / MOST

Korea Institute of S&T 
Evaluation and Planning 

(KISTEP)

- Coordinates the nation’s S&T related policies
- Evaluates all government-funded R&D programs
- Sets priorities for national R&D programs and conducts pre-coordination 
for the next year’s R&D budget 

- Supports OSTI in planning, coordinating and evaluating S&T-related policies 
and national R&D programs, allocating R&D budgets, etc   

- Expert “think tank” for OSTI and NSTC

Secretariat support

Provides expertise and administrative support

- The highest decision-making body for R&D policies in Korea
- Confirms and approves major policies and master plans for the Nation’s 
S&T Development

OverviewOverview

Relationship to the Government
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MissionsMissions

Planning
national S&T

strategies

Allocation
and coordination

of national
R&D budget

Evaluation
and analysis
of national

R&D programs

R&D
Knowledge

diffusion

 Forming an S&T master plan
 Forming national innovation 

strategies and polices
 Forecasting technology and 

evaluating  technological impacts
 Setting the national standard S&T 

classification 

 Forming an S&T master plan
 Forming national innovation 

strategies and polices
 Forecasting technology and 

evaluating  technological impacts
 Setting the national standard S&T 

classification 

 Analyzing national R&D investment
and result

 Evaluating national R&D programs 
and GRIs

 Building a National S&T
Evaluation System (NES)

 Building a National S&T
Information System (NTIS)

 Analyzing national R&D investment
and result

 Evaluating national R&D programs 
and GRIs

 Building a National S&T
Evaluation System (NES)

 Building a National S&T
Information System (NTIS)

 Setting the priority of national R&D
investment

 Allocating national R&D budget
 Planning and coordinating 

inter-governmental large-scale 
national R&D programs

 Planning mid-long term national
R&D investments

 Setting the priority of national R&D
investment

 Allocating national R&D budget
 Planning and coordinating 

inter-governmental large-scale 
national R&D programs

 Planning mid-long term national
R&D investments

 Developing strategies for future
growth engines and GRIs

 Studying R&D and performance
management systems

 Operating R&D human resources
development programs

 Building international cooperation 
networks

 Developing strategies for future
growth engines and GRIs

 Studying R&D and performance
management systems

 Operating R&D human resources
development programs

 Building international cooperation 
networks
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V.  Characteristics of the New NIS 
and Challenging Issues

V.  Characteristics of the New NIS 
and Challenging Issues
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Characteristics of the New NIS Characteristics of the New NIS 

Overall coordination by OSTI of policies related to S&T, Industry 
S&T  manpower, finance, regional innovation, etc

Unprecedented in the world
1

Unique model for evaluation called ‘NES’ (National R&D Evaluation
System)

Self evaluation by S&T related ministries (basic)
Meta evaluation and In-depth evaluation by NSTC (supplementary)

2

Rapid diffusion of R&D innovation across the sectors
From S&T to agriculture, environment, national defense 
construction & transportation, education, etc

3

Increasing demand for R&D mgt techniques and strategies from 
S&T- related ministries and agencies4
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Challenging Issues Challenging Issues 

1. New system for coordination of S&T-related policies
It will take time for the new system to take root in the soil.   

2. Institutional building of NES (National R&D Evaluation System) 
Self evaluation by R&D ministries 

3. Diffusion of Innovation across region    
Vitalization of Regional R&D   

Early settlement of the new NIS1
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Challenging Issues Challenging Issues 

Growth rate of economic contribution index against 1% increase of  
R&D Input index 

 Developed country : 0.52% ,  Korea  0.37%
Decrease in contribution of R&D to economic growth 

27.6% 16.9%

’90~1998 1999~2002

Inefficiency of R&D Investment2

Necessity of improvement
Of  R&D efficiency

Increase of budget portion of planning & evaluation in national R&D to 3% level

Strengthening of  Planning & Evaluation Capacity3
Budget portion of planning and evaluation in National R&D
 Developed countries : 4~5% ,  Korea : 1.35%
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Challenging Issues Challenging Issues 

Appropriateness of investment portfolio of national R&D4

Present Situation (2005,%) Future targets

Research Stage Basic(23.0), Applied (24.8),Experimental (52.2)

Research institute (49.4), University & 
college(23.5), Companies(15.6)

IT (22.8), BT(!2.9), NT(5.1), ET(9.1)

Increase of basic research

Increase of university research

Mitigation of imbalanced investment on IT

Research entity

6 Ts

National capital region(43.4), Daejeon(23.7), etc(32.9) Strengthening of local R&DRegion

Globalization of S&T5
Productivity increase by 1% increase of R&D expenditure (Danaka, 2005) 
 Private R&D : 0.13% ,  Public R&D : 0.17%
 Foreign R&D : 0.45%
Foreign R&D proportion in Korea : 0.5%(’04) 

Encourage foreign R&D investment thru the promotion of FDI Strengthening 
policy measures to attract global R&D centers
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Looming of skill mismatch 
- Shortage of quality manpower is expected to continue until 2015 (KISTEP, ‘05) 
Brain drain index of IMD (2002)
 U.S : 8.96 Taiwan : 7.08 China : 5.23 Korea  : 4.70

Challenging Issues Challenging Issues 

Stable supply of high-caliber human resources in S&T6

HRD

Selection & concentration 

Strengthening of network 

Fostering creative core manpower

R&D-oriented university

Brain Drain      Brain Circulation
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Challenging Issues Challenging Issues 

Technology
characteristics

R&D 
performance

CDMA (‘80~’90s) FTTH(’02~’06)

 Systematic technology
 Strongly exclusive to

other technology

 Modularized technology
 Not exclusive to other 

technology
 Convergence technology

 Success in R&D
 Market creation & 

economical success

 Success in R&D
 Failure in creating market

Complexity of technology and market

Rapid growth of technology

Previous
government-led 
R&D framework

Failure in
commercialization

of R&D

Need to adopt differentiated national R&D strategies
depending upon technology characteristics7
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