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GeoGeo--political featurepolitical feature……. . 
��������A small, divided country bordering with China and A small, divided country bordering with China and 

Russia in the north and surrounded by the Japanese Russia in the north and surrounded by the Japanese 
islands in the south.islands in the south.

��HighlyHighly dependentdependent on on neighboringneighboring countries for countries for 
national national securitysecurity

�������� Major historical changes on the Korean peninsula Major historical changes on the Korean peninsula --
political, social, and cultural political, social, and cultural -- have been the results of have been the results of 
rivalry and/or cooperation among the neighboring rivalry and/or cooperation among the neighboring 
powers.powers.

Korea……
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GeoGeo--economic featureseconomic features……. . 
��������A country with a small land A country with a small land –– app 220 square Km or app 220 square Km or 

99 square Km, if excluding the northern part of the 99 square Km, if excluding the northern part of the 
peninsula, of which peninsula, of which ¾¾ is nonis non--arable mountainsarable mountains

��������Very poor in natural resources Very poor in natural resources –– no oil reserve, no oil reserve, 
insignificant reserves of coal and other resourcesinsignificant reserves of coal and other resources

��������Very limited economic interactions with western Very limited economic interactions with western 
powers due to geographical remoteness powers due to geographical remoteness –– retarded in retarded in 
industrialization  industrialization  

��������But it has to support a large population But it has to support a large population –– 80 million 80 million 
peoplepeople

Korea………
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Cultural inheritanceCultural inheritance……. . 
��������A very A very uniuni--cultural society strongly influenced by cultural society strongly influenced by 

Confucian traditionConfucian tradition
��������placing highest value on scholarship and educationplacing highest value on scholarship and education
��������social order based on vertical relationships social order based on vertical relationships –– respect for respect for 

seniors and the elderly seniors and the elderly 

��������Very closely knitted society, where family, school, Very closely knitted society, where family, school, 
religious and regional backgrounds are very religious and regional backgrounds are very 
important determinants of interimportant determinants of inter--personal personal 
relationships relationships 

��������Relatively high social mobility Relatively high social mobility –– education has been education has been 
the major vehicle to higher social classthe major vehicle to higher social class

Korea……….
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Where Korea was in the 60sWhere Korea was in the 60s…………
��������SocioSocio--political situation: Unstable, recovering political situation: Unstable, recovering 

from the Korean Warfrom the Korean War
��������Economic situation: Traditional agrarian Economic situation: Traditional agrarian 

society, relying on agriculture for more than society, relying on agriculture for more than 
60% of GDP60% of GDP
��������GDP: $3.36 billion, per capita GDP: $87, share of GDP: $3.36 billion, per capita GDP: $87, share of 

manufacturing: 15%, unemployment: 22.3% (1961)manufacturing: 15%, unemployment: 22.3% (1961)
��������One of the poorest economies then in the world suffering from One of the poorest economies then in the world suffering from 

all the problems that poor countries in those days were all the problems that poor countries in those days were 
facingfacing…………....

Korea…….
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So, the most urgent challenge for Korea as a nation was So, the most urgent challenge for Korea as a nation was 
how to liberate its people from the chronic poverty how to liberate its people from the chronic poverty 

��������But Korea lacked tools required for But Korea lacked tools required for 
industrializationindustrialization
��������Korea had neither capital, resources nor market, Korea had neither capital, resources nor market, 

not to mention technologynot to mention technology
��������Yet, Korea had something that some others Yet, Korea had something that some others 

wanted but didnwanted but didn’’t havet have
��������Human resource: illiteracy rate: 29%,  college  Human resource: illiteracy rate: 29%,  college  

enrollment rate:29.2% (1960) enrollment rate:29.2% (1960) ----Educational level Educational level 
was far higher than suggested by the level of was far higher than suggested by the level of 
income income 

��������Consensus on the need for industrializationConsensus on the need for industrialization
��������””Can doCan do”” spirit of the peoplespirit of the people

Korea …….
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What Korea opted forWhat Korea opted for…………
��������Korea had no option but looking outward for Korea had no option but looking outward for 

resources, technology and market resources, technology and market ---- an an ““outwardoutward--
looking development strategylooking development strategy”” based on human based on human 
resourcesresources

��������But Korea was faced with additional constraints But Korea was faced with additional constraints 
that further limited Koreathat further limited Korea’’s strategic options for s strategic options for 
industrialization, such as industrialization, such as shortage of foreign shortage of foreign 
exchangesexchanges and and peoplepeople’’s desire for economic s desire for economic 
independenceindependence
��������So, Korea could not rely so much on direct foreign So, Korea could not rely so much on direct foreign 

investment and foreign licensing for the acquisition of investment and foreign licensing for the acquisition of 
capital and technology as other developing economies did capital and technology as other developing economies did 
and doand do……..   ..   

Korean strategy…..
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��������KoreaKorea startedstarted withwith thethe followingfollowing strategiesstrategies
��Capital: Capital: LongLong--termterm foreignforeign loansloans
��TechnologyTechnology: OEM, reverse engineering, : OEM, reverse engineering, learninglearning by by 

operatingoperating foreignforeign technologies...technologies...
��HumanHuman resourceresource: Expansion : Expansion ofof educationeducation andand training training 
��IndustryIndustry--targetingtargeting: : StrategicStrategic industrialindustrial developmentdevelopment
��MarketMarket: Export expansion: Export expansion
��Large Large enterpriseenterprise orientaitonorientaiton

“Gov’t brought in large-scale foreign loans and allocated 
them for investments in selected industries, which led to 
massive importation of foreign capital goods and turn-key 
plant. Industries later reverse-engineered the imported 
capital goods for the purpose of acquiring the necessary 
technologies.”

Korean strategy…..
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Korean strategy for RDI

Outward-looking 
Development Strategy

International Market Pressure 
for Competitiveness

Learning, 
Assimilation,

R&D, Innovation
Competitiveness

Pressure for L&A, R&D, 
innovation

Human resource Financial resource 

S&T policy/RDI Support Programs / Measures

Economic 
Development

Demand for 
Technology

Supply of R&D 
Resources

S&T policies

LE-oriented
Industrial Policy
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��������Education system developed in response to the Education system developed in response to the 
sociosocio--economic needseconomic needs
��������Focused on strengthening formal education systemFocused on strengthening formal education system
��������Invested in primary, secondary and tertiary education in advanceInvested in primary, secondary and tertiary education in advance
–– laid a foundation for industrial developmentlaid a foundation for industrial development
��������Science and engineering programs have received far greater shareScience and engineering programs have received far greater share
of governmentof government’’s investments in education s investments in education –– more than 45% of more than 45% of 
college graduates in Korea are S&E majorscollege graduates in Korea are S&E majors
��������Creation of KAISTCreation of KAIST: Graduate programs have been rapidly : Graduate programs have been rapidly 
expanded to meet the fast increasing demand for highexpanded to meet the fast increasing demand for high--quality quality 
engineerengineer

��������Private sectorPrivate sector’’s contributions contribution–– private private 
universities account for about 75% of college universities account for about 75% of college 
enrollmentsenrollments

S&T Human Resource Development….
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Source: OECD, Education at a Glance, 2005.
*PISA: Program for International Student Assessment
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Korea has now an R&D manpower which is almost as Korea has now an R&D manpower which is almost as 
large  as that of the UK or France large  as that of the UK or France 
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�Korea has made remarkable achievements in Korea has made remarkable achievements in 
HRD, both quantitative and qualitativeHRD, both quantitative and qualitative
��������College enrollment rate of high school graduates is the College enrollment rate of high school graduates is the 

highest in the world (over 80% as of 2007)highest in the world (over 80% as of 2007)
��������Also, graduate programs have been improved Also, graduate programs have been improved 

remarkably over the past several decades, producing remarkably over the past several decades, producing 
increasing number of S&E with advanced degreesincreasing number of S&E with advanced degrees

��������Linking research to education: ERC, SRC, etc..Linking research to education: ERC, SRC, etc..

��������Still, the education system in Korea suffers from Still, the education system in Korea suffers from 
various problems.  various problems.  
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��������Industrialization in Korea has been an evolution Industrialization in Korea has been an evolution 
from imitation to innovationfrom imitation to innovation
��������In the early stages, Korea focused on assimilating In the early stages, Korea focused on assimilating 

foreign technologies through informal channels, such foreign technologies through informal channels, such 
as OEM arrangements, reverse engineering of as OEM arrangements, reverse engineering of 
imported capital goods, learning from construction imported capital goods, learning from construction 
and operation of turnand operation of turn--key plantskey plants……....

��������Later, Korea turned to a strong drive for Later, Korea turned to a strong drive for 
domestic R&D and innovationdomestic R&D and innovation……
��������It was in 1982 when the Korean government launchedIt was in 1982 when the Korean government launched

the National R&D Program, which has been expanded the National R&D Program, which has been expanded 
rapidly since then, and also took various measures to rapidly since then, and also took various measures to 
promote private industrial RD and innovationpromote private industrial RD and innovation……....

R&D and Innovation…..
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1960’s • Establishment of KIST (1966), MOST (1967)
• S&T Promotion Act (1967)

1970’s
• Establishment of GRIs in the field of chemical & heavy industries in the  mid-

1970s ; creation of KAIST…..
• Construction of Daeduk Science Town (Started in 1974)

1980’s
• Launching of the national R&D program (1982)
• Promoting private firm’s research: financial, tax and other incentives to 

stimulate R&D investments 

1990’s
• Promotion of university research: SRC, ERC, etc.
• Introduction of new types of nat’l R&D programs
- Highly Advanced Nat’l Program, The 21st Century Frontier R&D Program. 

• Establishment of inter-ministerial coordination body: NSTC
• Opening of technology stock market --KOSDAQ

2000’s
• Introduction of National Technology Road Map (NTRM)
- To suggest TRMs for key technologies to secure products/functions. 

• Introduction of overall coordination system
- NSTC
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S&T Framework Law (2001)

� Technology Development Promotion Law (‘72)

�Industrial Technology Promotion Law (‘73)

� Biotechnology Promotion Law (‘83)

� Basic Scientific Research Law (‘89)

� Collaborative R&D Promotion Law (‘94)

� Dual use Technology Promotion Law (’98)

� Brain Science Research Promotion Law (’98)

� Nano Technology Development Promotion Act (’02)

�Government Research Institute Promotion Law (’73)

�Korea Atomic Energy Research Institute Act (’73)

�Korea Science and Engineering Foundation Law (’76)

�Industrial Research Promotion Law (’86)

�Act on Korea Institute of Nuclear Safety (’89)

�Daegu-Kyongbuk S&T Institute Law (’03)

�Act on the Establishment and Management of 
Government R&D Institutes (’04)

�Atomic Energy Act (’58)

�Nuclear Liability Act (’69)

�Act on Governmental Contract for 
Indemnification of Nuclear Damage 
(’75)

�Law for Physical Protection of 
Nuclear Facilities (’03)

�Radiation & Radioisotope 
Promotion  Act (’02)

�Meteorological Service Act (’61)

�Standard Time Act (’86)

�Science Museum Act (’91)

�Presidential Advisory Council on 
S&T Law (’91)

�Daedeok Science Town Management 
Law (’93)

� Korea Advanced Institute of S&T Law (’80)

� Professional Engineers Law (’92)

� Gwangju Institute of S&T Law (’93)

� Female Scientists and Engineers Act (’02)

�Scientists and Engineers Mutual Aid   
Association Act (’02)

�Special Law for Reinforcing National S&T 
Competitiveness (’04)  

[Promotion of Technology Development] [R&D Institutes Promotion]

[Nuclear Energy] [HRD] [Others]
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1960 1980 1990 2000 2005

Wig 
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Automobiles, Ships, 

Computer, Semi-

conductor

-TD Reserve Fund
-PE System

-R&D Tax Incentive
-Industrial R&D Center
-NRDP

-MOST: HAN Project
-MOCIE: Industrial Base 
TD Program
-MIC: IT R&D

-Promotion of Ventures
-KOSDAQ

-RIS
-New Growth 
Engine
-TT

KL K

MON KLP

L MON QRS

KR N LT T
UV WInput-based growth

Semi-conductor, digital 

appliances, IT
, …..
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Korea today is the 6th largest spender on R&D among 
OECD countries
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Source: Ministry of Science and Technology, Republic of Korea
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5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �

� , , � � �� 9� , , � � �� 9� , , � � �� 9� , , � � �� 9

��������Number of KPO patents grantedNumber of KPO patents granted

��������Number of US patents granted to Koreans : 7th in Number of US patents granted to Koreans : 7th in 
the world the world –– WorldWorld’’s 4s 4thth largest producer of largest producer of 
industrial propertiesindustrial properties

��������Number SCI publications : 14th in the world Number SCI publications : 14th in the world 
(Highest growth)(Highest growth)

52.5

12,512

1995

66.7

45,298

2004

13.0

2,687

1985

65.6

34,579

2000

12.8

1,808

1981

33.5

7,620

1990

Korean share

Number



# H
5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �5 + � ��6 � � � � �+ � � �� � ��, � � � ��+ � �

� , , � � �� 9� , , � � �� 9� , , � � �� 9� , , � � �� 9

��������Established world prominence in such areas Established world prominence in such areas 
as : LCD, semias : LCD, semi--conductors, PDP, cellular conductors, PDP, cellular 
phones, automobiles, shipbuilding, steel, etc.phones, automobiles, shipbuilding, steel, etc.

��������Emerged as the 13Emerged as the 13thth largest economy and 12largest economy and 12thth

largest trading country in the world from one largest trading country in the world from one 
of the poorest countries within four decadesof the poorest countries within four decades……



# I

����Market pressure for competitivenessarket pressure for competitiveness
��������OutwardOutward--looking development strategylooking development strategy

��������S&T human resourceS&T human resource
��������Investment in education in advanceInvestment in education in advance

��������Financial abilityFinancial ability to fund large, risky   to fund large, risky   
projects projects 
��������Chaebol systemChaebol system

What made the growth possible?



# J

��������Linkage of S&T to strategic industrial developmentLinkage of S&T to strategic industrial development
��������Concentration of scarce resources on strategic areasConcentration of scarce resources on strategic areas
��������More than 75% of the industrial labs are in More than 75% of the industrial labs are in 

electronics(57.6%) and machinery and metal electronics(57.6%) and machinery and metal 
industries(17.9%), etcindustries(17.9%), etc

�������� S&T infrastructure/S&T infrastructure/GovtGovt policies policies 
��������Creation of Creation of GRIsGRIs to compensate for technological     to compensate for technological     

weakness of private industriesweakness of private industries
��������Legal and administrative infrastructure for S&TLegal and administrative infrastructure for S&T
��������RDI support programsRDI support programs……
Korean government played a key role in the process by Korean government played a key role in the process by 

stimulating demand for technologies and at the same time stimulating demand for technologies and at the same time 
helping industries develop indigenous RDI capabilitieshelping industries develop indigenous RDI capabilities



# X

��������Imbalance in RDI systemImbalance in RDI system
��������Basic science Basic science vsvs DevelopmentDevelopment

‘‘over 85% of GERD for application and developmentover 85% of GERD for application and development’’
��������Strategic industries Strategic industries vsvs other industriesother industries

‘‘More than 75% of the industrial labs are in electronics(57.6%) aMore than 75% of the industrial labs are in electronics(57.6%) and nd 
machinery and metal industries(17.9%), etcmachinery and metal industries(17.9%), etc’’

��������Large enterprises Large enterprises vsvs SMEsSMEs
‘‘Top 5 firms account for more than 40% of industrial R&DTop 5 firms account for more than 40% of industrial R&D’’

��������Regional imbalanceRegional imbalance
‘‘More than 70% of R&D activities are concentrated in the Seoul anMore than 70% of R&D activities are concentrated in the Seoul andd
DaedokDaedok areasareas’’

��������Excessive reliance on private industries for R&DExcessive reliance on private industries for R&D
��������Very vulnerable to changes in marketVery vulnerable to changes in market

But, there are dark sides, too…..



# \

��������Weak international linkage in research Weak international linkage in research 
and technologyand technology
��������Korea and Japan are among the lowest in terms of Korea and Japan are among the lowest in terms of 

S&T globalization: patents with foreign coS&T globalization: patents with foreign co--inventorsinventors
account for only 5% of the total domestic patentaccount for only 5% of the total domestic patents, ands, and
foreign ownership of domestic inventions is alsoforeign ownership of domestic inventions is also thethe
lowest among OECD countries lowest among OECD countries 
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