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2006 2007 2008

A A [ A9 | 934 [ara[ A9 | 38 1A Ta] 49
S B 148650 | 10506 | 1,022 | 49494 | 10999 | 871 | 47144 | 12570 | 811
g | 9780 | 1615 19| 8%7| 184 | 178 | 9413 | 1833 | 180

A KEDI 4914744 74 2

Foll M olze] Fat A Tod TATE olHT A <A
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2 0 FE3E ol BUAAS Wi - BET 5 Y= AR
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lo

<E 35> SI9IHS 53 0|$0| 24F YA 0|2 HF 0%

(F9): %)

1987/88 1990/91 1992/93 1994/% 19% 1998
3 65 RS 92 91 % %N
g = 72 79 83 87 %6 %6
Efo] ¢ 47 42 36 4 40 47
g K 17 13 21 27 24 37
3 = 17 11 9 15 21 R
AA =7} 41 47 53 51 5% 61

k& Finn M.(2001~2005). Stay Rate of Foreign doctorate Recipients from US Universities.
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el 202%e] Hlske] 2000~2003del+ 463%=2 T Bl o] F7kek
ThiD IMD RIA@009 elats, Setel Tl fEe) A7y w9l
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FE 99 S kY mEAAL Adaielel sjul, FHE 1F
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2. MPAINZOIN Q2L Batmgel UE 47

Ak os SEjuet tigtuse) 44 $Ee ARG go] IHS
oy FAAAY L ofds] vk Folv)y G Times Higher Education
of AA 79l 2007 tiEh2008'd 7)) Ab=el ofshd, f-Evel ek
AET(509]), KAIST(%9]), Z22lar Zati(1839]) & 370 thghvt 23
wo] vk AdASHEopl A= A2 T(3191), KAIST6S), L2l 1A
t(183%]) 7}, &ghEokoll A= KAIST(349]), A-&tl(439)), 28l x&+
H(1439))7F E¢+E 9t} Shanghai Jiaotong thehe] A7
2008 7]5)ol M= et 152~20099¢ oietel Edhe 1, KAIST,
A, FFh7E 201~30291Aell, e e, Eded, Aozt

10) FA4(2007). ‘FH3t7)Ewtol AF AN Fu i @33 FAl. Tk 7457
&8 (HRST35ATAIE H): pp.277~307.

11) 4m)78(2007). ‘#akr]&l= el ¢ 19Jr 4, =9 H3redd,). F=AY9sEA
29 - 71 E A AT pp.25~27.

12) Survey: Brain drain(well-educated and skilled people) does not hinder competitiveness
in your economy.
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519, 77 AAYle] TF AEMWIL 5092 b2 Yt Hlgte] mf¢
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=<

et |r

2006 20054 2002~2006

e =T &9 = T =9 = T o9

1= 293,254 1 299,398 1 1,387,441 1
e 77,056 2 78727 2 365,500 2
=9 72,236 3 5217 3 346,569 3
g 71,143 4 75,502 4 360,983 4
= 69,664 5 59,611 5 250,288 5
g 23286 13 23,089 14 100435 14

AR WAETHQ007). ‘ol s A o

g Az S W TaEe] Hebledle,. dRAY Y
9 .- YA AA LY, 97

13) Survey: University education meets the needs of a competitive economy.

14) Survey: Qualified engineers are available in your labor market.
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ojm o] F AFYL 638%<2 300,050Holtk AT HFS 19989
65.1%1 A Aa} ot 200630l 70.1%E Hol7|% Fh

28 3-1] & Ahgeld &

350,000

300,000 |

250,000 A

200,000

150,000
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o T T T T T T T T T T 1

19588 1595 2000 2001 2002 2003 2004 2005 2006 2007 2008
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<E 37> AT Lele 74 H|E

(9] %)

A4 ATRISY | VIERNYPTFEAA 3
1998 65.1 5.5 94 100.0
1999 633 31.8 49 100.0
2000 674 6.7 6.8 100.0
2001 683 24.0 77 100.0
2002 67.9 247 75 100.0
2003 66.7 2.3 79 100.0
2004 67.2 24.6 82 100.0
2005 700 224 76 100.0
2006 70.1 21.9 80 100.0
2007 686 224 90 100.0
2008 63.8 - - 100.0

Lt 1A of Alekele 2

S AT F 71%e] Bk e 2008d B 197023
Ho= of BTk 7)9IA ATARBES S ek Ad 104 Fr
tjolit BFATIIE] ATALAY HFo] Foltt R Hla] 71¢e]
AP HMFE v FARA &S & Ak

(22 3-2] 7|HA o oipoheolsd 5

250,000 -

200000 A

150,000 |

100000

50,000

A5 BRI ER HE|EATRERAR A, 7 R



<E 3-8 FHY AL H|S

(21 %)

7194 o st TEAT7IH g
1998 50.9 394 97 100.0
1999 52.3 373 104 100.0
2000 59.0 32.3 87 100.0
2001 62.2 30.0 78 100.0
2002 62.2 304 74 100.0
2003 62.6 30.1 73 100.0
2004 64.0 286 75 100.0
2005 65.7 276 6.6 100.0
2006 67.8 2.7 6.5 100.0
2007 64.2 2838 70 100.0
2008 60.7 274 7.0 100.0

k. 7IH el SelY Aol 7=

A QAPnEe ez Avuw 08 @4 s

11297802 AA9) 573%E A3t 9o, Ak} HhAle] H|E
747y 296%, 66%9s & 4 Stk 109 9t AALe] H]Fo] Fof=

=
W, shis wh) WFe 2% 3 0w ek,

[¢]

_

lle'

120,000 -
112,978

100,000 |

80,000

——=tap

60,000 58,286  —E— A}

EESNS
40,000 - ——|E}
20,000

13,019
12,740

1ge8 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

A5 BRI ER B EATRERAR A, 7 R,




(9] %)

A ER! Y e B
1998 5.3 32.2 6.1 74 100.0
1999 53.8 33.1 59 73 100.0
2000 547 309 5.7 8.7 100.0
2001 55.2 29.9 6.2 8.7 100.0
2002 55.2 31.8 6.2 6.8 100.0
2003 54.6 33.1 6.3 6.0 100.0
2004 56.1 32.8 6.3 47 100.0
2005 55.2 32.1 6.6 6.0 100.0
2006 5.4 30.8 6.7 6.1 100.0
2007 5.9 30.1 6.6 6.4 100.0
2008 57.3 29.6 6.6 6.5 100.0

2 7|YAel MY dAFfgels 72

Agdz AmHEd 20079 A FAFA7E 156361Ho R HA e
2%= A8t glon, oghd A= 196988 (106%) 0.2 1 the @
S Aoz yehdth 108 Fob Fad-gate] HlFo] Fodt Ao nls|
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140,000
120,000
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40 MRS oI5t DSIIIEL0F AR ObA ot 47
<E 3-10> M39 Aqfgeld H|E
(<F9): %)
538t o]} SHGAE | o AE 7]} A
1998 799 138 12 10 40 1000
1999 810 137 13 11 29 1000
2000 819 149 13 10 10 1000
2001 785 147 11 09 49 1000
2002 796 153 10 09 33 1000
2003 835 119 09 09 28 1000
2004 4.1 116 08 08 28 1000
2005 837 113 10 10 31 1000
2006 834 111 07 09 39 1000
2007 84.2 106 08 09 35 1000
o, Ate7|fx el odprfetely XE T
A9719e] At E AFE= UL o]F ASsitiz 2005
S AROE 318 FAE Hola glo Al F9rIg oz
olFo] eslA FolE1 9SS HojFr

(&9 %)
50.0 -
45.0 -
40.0 -
36.2
35.0 - aaa —*— b2 zoZHAF
1 ——pe107f A
30.0 - 28.8B k2|57 A
25.0 -
20.0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
. o = >~d = 2~ 5
A5 ageyet (Hr|ed T d AR A, 72t dk
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30.0 4 =57 AL
250 -~
200
2000 2001 2002 2003 2D04a 2005 20086 2007
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8. JleiHel REY dTsUele 7o
719 A FA e AFEIE T o7l oF 55.2%%1 102473 0]
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o W, F271990)0 WAYId e ArpReld mFe 200549 ol F A
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<E 3-11> F84 ool H(E
(9 %)

71 F4a714 WA 7)< a7
2002 529 21 230 1000
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SUMMARY

A Study on How to Nurture

Core Talents in Science and Technology

Jae-Sik Jun, Sung-Joon Paik, Kyeong-Jong Kang,
Ki-Oh Jung, Jin-Youp Jung, Hyun-Ho Kim,
Jae-Min Park, Jung-Jae Lee

1. The purpose and content of the study

This study is designed to come up with proposals on which purpose
policy to nurture the talent in science and technology should pursue in
order to prepare for future’'s knowledge-based society and develop a
nation with rich talented human resources. This study designated
producing each detailed task for the following as study subjects; D
establishing the definition and the scope of core people in science and
technology in knowledge-based society, @ setting a direction to
analyze environmental changes in science and technology and nurture
talented human resources. 3 identifying the role of high education,
industrial-academic  cooperation, correlation with R&D and the
government In order to cultivate the talented in science and

technology.
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2. The definition of talented human resources in science and

technology

First of all, core people in science and technology refers to people
who has not only the ability to identify problem for himself or herself
and creatively find out solution but also business mind capable of
commercializing a research result. In other words, in terms of
academic background, they have a PhD. degree or other degrees
equivalent of a Ph.D. In light of science and technology, the definition
encompasses professional people-high ranking—core—national people
They are national scientists or superior scientists and professional
researchers who represent basic science, applied science and developed
technology. Furthermore, Among people majoring in science and
engineering, major talented people and core human resources in that field
and those who earned a Ph.D. degree are included. The talented in science
and technology are cultivated not just by regular courses. They are
trained by working experiences after graduation and other credibilities. In
this manner, engineers, patent attorneys, accountants and those who are

In equivalent positions are regarded as core human resources.

3. Environmental change in science and technology

Today, the overall change in science and technology is as follows. 1) there
1s a high expectation for science and technology as a driving force for
innovation and growth amid economic crisis and recession. 1i) activities in
science and technology themselves become globalized, and competition and
cooperation are getting global. iii) as science and technology is expanding
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into humanities, the connection of science and liberal arts is highlighted.
iv) there is the growing number of problems over governance of science
and technology and especially the combination of science and society is
stressed. Under these circumstances, we have to set a direction as
follows in order to cultivate the talented.

First, the role of government is vital in policy for talented people in
science and technology. Above all, a nation should make sure that it
will grow on the basis of knowledge-bhased market. The government
should focus on planning strategic field and training key people, and
separate the role of government and market in order th manage
ensuing risk. This needs to form a new system.

Second, conventional activities only focusing on joint researches or
retraining need to be expanded into various areas such as cultivating
people to meet the demands of industry and science and technology
development. In order to create and spread new technology, the scope
and role of academic-industrial cooperation need to be transferred to
R&D and industries for technology transfer and industrial advice. Also,
subject to academia-industrial cooperation should be expanded.

Third, there needs to be diversification of people in research and
intense education in science and engineering department In universities.
The higgest task of science and engineering education in college is to
educate undergraduates enough to have experience and credentials in
future's research area. In particular, colleges have to establish
academic environment where students can earn Ph.D. degrees in order
to have qualifications for key talents. When key people of ability
engage in this specialized field as their work, they have to follow the

demands of employment and service in accordance with market
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principle as a general rule.

4. Plan to cultivate key human resources in science and technology

The role of high education in cultivating key human resources in

science and technology

This study proposes three; i) conversion from quantity-oriented
approach to quality-oriented one. ii) globalization of college education
and research. iii) infrastructure establishment for active cultivation of
key human resources. As detailed proposals for quality -based
improvement, there are development and operation a new educational
course to meet various demands of science and technology, strict
judgement of educational programs and master's and Ph.D. degrees,
Investment expansion into graduate course, and innovation in college
research system in science and technology. As for globalization, there
needs to hiring foreign professors and expansion of attracting foreign
students, joint master - Ph.D. course and research program with foreign
prestigious universities. Finally, there should be more support for
professors and students and set up a system to predict supply and
demand of key human resources in science and technology so as to
establish infrastructure. Privileged and support policy for science
technician should be set up and strengthened.

The role of company r cultivating key human resources

Active recruiting led by CEO is required to recruit talented people in
science and technology. Recruiter also has to be professional. The

talented tend to be attracted by a company’s executives or CEO.
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Therefore, CEO needs to be on the upfront to hire employees. Recruiter
has to be equipped with necessary qualification and capability to
perform its role. Employment itself is done in business fields but that
doesn’'t necessarily mean that recruiter only engage in supporting
employment process. Employers should be capable of providing to those
who are in charge of R&D basic direction on needs and qualifications
of necessary people from a strategic point

Hiring employees should be based on right principle and model.
Human resources fit for organizations are those who have core
capacity that is in line with organizations’ core values. Based on
corporate value and required capacity, people can be hired from the
outside or inside people can be chosen as part of key pool. What is
necessary for this is strict and detaled standard for employment
process. Once the standard is in place to choose the right persons, a
stringent process for selection evaluation is necessary.

Next, value should be provided in order to attract human resources.
We have to basically provide something valuable to lure them.
Talented people get what they want from organizations in exchange
for providing what they have. Accordingly, finding out and providing
what they want and expect is a way to retain required people. From
this point of view, EVP (Employee Value Proposition) should be set
based on which strategy to lure employees must be put through. EVP
can be likened to 4Ps(Product, Price, Promotion, Place) which is used
to come up with marketing strategy. EVP can be summarized into 4
factors, which are interesting working environment, differentiative
rewarding, good corporate image, and growth/development opportunity.

Career management system should be improved. i) For career
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counseling, career demands and pursuit of people in science and
technology should be examined regularly, accumulating relevant data.
ii) Capability model should be divided based on a model and
educational training program by each phase needs to be provided. iii)
More focus should be on matching mentor and mentee for effective
mentoring system. If the match doesn't go well, it can backfire.
Hence, value and goal of each other need to be similar so that their
each ability and expertise can be conveyed and learned. iv) Individuals
should be given an opportunity to choose work transfer/rotation in

order to help them develop their career.

Cultivation of key human resources in science and technology

through academia-industrial cooperation

A view that academia-industrial cooperation is made centering on
certain departments in universities and some corporation needs to be
changed. It is because only when educational and research institutes,
corporations, local governments and central government play a central
role, 1s practical and comprehensive collaboration with policy and financial
support possible. Among other things, central or local government has to
actively support academia-industrial cooperation anew. The role and
function of information center, center for technology transfer and
exchange and center for helping difficulties should be expanded from a
government level so that exchange of human resources and technology
can be activated among industries, academia, research institutes and
government bodies. Government must come up with various incentives
such as support of research expenses and equipment for universities

and tax incentives to companies participating in academic-industrial
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collaboration. Furthermore, local governments should try to establish
cooperation system among government—corporation—university and
cluster for academic-industrial collaboration so that strategic industries
in that region and specialization strategy of universities can be in
harmony. Finally, companies and universities also have to make efforts
to diversify an area for academic-industrial collaboration To this end,
we propose In detail strengthening connection and planing, establishing
middle organization, cultivating human resources centering on demands,
developing innovation-creating development for academic-industrial
cooperation, highlighting technology transfer and evaluation function.

and developing and activating a industry for a new growth engine.

The government’ role in cultivation key people

A main flow of human resources policy in science and technology
home and abroad is to focus on securing and improving the quality of
talented people even though detailed policies are different. Policy to
culture key people should be understood in this manner. But, the
current focus is on each phase in total development process while the
comprehensive consideration on the process is relatively weak.

The focus of the policy should shift to the whole process. This shift
includes pushing through policy of cultivating human resources from a
long—term perspective. On the basis of this shift(the focus from each
phase to the whole process), the following are detailed tasks. As for
status, there are two proposals.i) The concept of key human
resources in science and technology should be defined. ii) Next, legal

foundation should be strengthened for coherent policy.
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promotion area detailed task

+ Concept establishment of key human resources in science and
stats technology on a national level
+ Legal foundation improvement for coherent policy

+ (talent) strengthening the comnection of special education for the
gifted and university

Solid business and - versity/gradizte school) education-research comeetion
mvestment . .
son expansion (more scholarship)
- (new researchers) Expansion of support for new Ph. D researchers
+ (researchers) More information sharing between different fields.
stalﬁsﬁsclsm of * Monitoring system establishment of development process
frastrcture - Development quality index related to key talents.

Four detailed tasks are proposed based on detailed business
improvement strategy resulting from evaluation result in solid business
and investment expansion.i) Special education for the gifted and
university education should be more connected so that the special
education can keep going at university. ii) There should be more
connection between education and research in university and graduate
school. This issue has been around since the new administration took
office and a variety of ideas are being proposed. iii) The connection of
education stage and research stage should be intensified to prevent
new researchers from being away from researches. iv) Information
sharing between disparate fields should be organized so that basic
infrastructure that can lead convergence technology can be established.

In statistics infrastructure expansion, monitoring system for development
process will be needed based on which quality index associated with

key human resources is created.
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cultivation of luman resources in science and teclrology through R&D
Above all 1) intensive support is necessary to nurture the world’s

best human resource in research field. To accomplish this goal, there
needs to be career management for educational research for superior
researchers in key research area and potential researchers so that they
can advance into the world’s best researchers. In addition, we need to
mmprove and supplement Post-Doc support system which is relatively
inferior in order to prevent brain drain of high-quality researchers.
Intensive investment should be made on specialized research area in
research institutes and universities so as to double research capacities.
ii) Investment on basic research should be strengthened. The
government needs to expand investment on basic * source research of
high-risk and high—profits where the private sector is reluctant to
invest through R&D strategy. What is more, in order for Korea to
become an advanced nation that takes the lead in technology sector, it
should increase investment on basic fields in the long term. prevent
short-term, repetitive management system focusing on efficient business
control and create a liberal research environment where researchers
can show their creativity. iii) Investment on R&D for an industry as
a new growth engine should be strengthened. R&D investment not only
on green Industry but also on high-tech convergence industry, high
value-added service sector should be made to develop and nurture new
driving force. Especially, area with large market size and technology
capacity should be combined with technology so that following R&D
investment expansion can create new industries and new growth
engine. High value-added service sector with large potential of job

creation can create new driving force through increased R&D
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investment. For new driving force, there needs to lay the foundation
for future research by hiring high-quality R&D human resources. iv) A
system should be established that can encompass and coordinate R&D in
science and technology for effective national R&D including various
policies and plans that are ongoing under the auspice of many
government offices. v) There should be institutional improvement for
facilitating private R&D investment. In order to expand and facilitate
private R&D investment which takes an important part in R&D, policies
such as tex incentives and support funding for R&D are necessary.
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