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Research Outcomes in Geoscience and Technology; A Case for the
Fundamental Research Program of the Korea Institute of Geoscience
and Mineral Resources

Seong-Yong Kim*, Eun-Young Ahn, Jae-Wook Lee, Ok Sun Lee and Yu-Jeong Kim
Korea Institute Geoscience and Mineral Resources (KIGAM) 30 Gajeong-dong Yuseong-gu 305-350 Daejeon, Korea

The outputs from the fundamental research program of the Korea Institute of Geoscience and Mineral Resources
(KIGAM) were analyzed using the research budget and manpower as input variables. The analysis was performed
based on the research outputs of the past 3 years (FY2004 to 2006). More articles and patents came out in applied
and development research areas among the geosciences fields. The statistical analysis indicates that each sub-field
has different characteristics in research outputs. Research articles, patents, and research budget increase as the man-
power increase. But research articles and patents do not always show positive relations to research budget.

Key words : Fundamental research program, research output, KIGAM, research article, patent
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3. BFRXI TR AT JI2AY ATMEEN
(FY 2004-2006)

3.1. MBI AFxee £¢ HuEY

At 3d7H2004-2006) =R DAL ATFLo 23]
FHE JEAYPE AREDT 812997 FHE Y]
FOE 49552 ATNHFAE 7150 FYHAL
9, 1919 A2 st 3%t 197 16499
o] 7|2 KA AEHATY. A=A AALA LY
Z1EAGL PR d7d d9E JiEeE 138
3d 5 A&F R AU B AT e i
2143t 3 A E8AA A o] 23 Aoy
F2 BME FAslaat gEge] e A9g8rE
ok 5 AR Tl =xE AT Al
F71ed2 1, 7P e 3R] dAE S
ATE FAF¢ 1319 @A 35 1.6% Ael
95H (FA AEF 1.9% Fh)e] FPHAT. o1
FE2AE 2 A7 TN 335 482D A
A4z 5.9% AH)el 30.18 @A AFE 6.1%
FAE 71E)r] FUENL, BT AGEEAT=
2599 EAA A= 529% Bl 2619A g
F 53% Afel FYHAJL) diiEeE Ad 33F
St 13199 @A 1.6% F5)RE 99.9914 (AA)
iks 12.3% HHyHA Gdsiddnh a7 5o
Az 3d B¢ FHHAES F& 7589@A 9EE
15% A-elM Hdl 66.1%8 @A IS5 134% HH)
7}A] thkslth(Table 1 & Fig. 1).
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Table 1. Input of fundamental research budget and manpower, by technology area [FY 2004 to 2006].
Research budget Man per year ratio
Technology million ratio head- ratio (A/B)
won (A) count (B)
Structural geology & crustal evolution 4,815 59 30.1 6.1 1.0
Genetic environments of metallogenic provinces 4,249 52 26.1 5.3 1.0
Geoscience map information system 1,645 2.0 11.4 23 0.9
Contents development for geological specimens 1,570 1.9 7.5 15 1.3
Earth's environmental changes 4,920 6.1 30.2 6.1 1.0
Slope management system 1,314 1.6 9.5 1.9 0.8
Urban geo-environmental assessment and management 3413 42 233 4.7 0.9
Analytical techniques of geological and environmental samples 5,082 6.3 359 72 09
Integrated seismic stations and development of early warning system 3,781 4.7 25.5 5.1 09
Natural hazard prevention 5,757 7.1 33.1 6.7 1.1
Iniegrated safety monitoring system for underground space facilities 5,353 6.6 31.8 6.4 1.0
Underground research laboratory and core technology 2,216 27 9.2 1.8 1.5
Integrated technologies for analyzing groundwater system 7,208 8.9 45.0 9.1 1.0
Characterization and utilization of geothermal resources 7,687 9.5 255 5.1 19
Integrated reservoir management of oil & gas fields 4,691 58 28.0 57 1.0
Stratigraphy and tectonics of offshore using seismic exploration 4,835 6.0 327 6.6 0.9
Metal and inorganic powder preparation for IT electronic industry 9,992 12.3 66.1 13.4 0.9
Research policy and mineral economics 2,716 33 24.5 49 0.7
Total 81,244 1000 4952 1000 1.0

Research budget ratio / Man per year ratio

SGCE GEMP GMIS CDGS EEC SMS UGAM ATGES 1SSOE NHP 18MSU

Technology

URLCT

ITAGS CUGR

IRMOG STOSE

MIPP

RPME

Fig. 1. Input ratio of fundamental research budget by input ratio of man per year

*Abbreviations

SGCE : Structural geology & crustal evolution,

GEMP : Genetic environments of metallogenic provinces,

GMIS : Geoscience map information system,

CDGS : Contents development for geological specimens,

EEC : Earth's environmental changes, SMS : Slope management system,
UGAM : Urban geo-environmental assessment and management
ATGES : Analytical techniques of geological and environmental samples

ISSDE : Integrated seismic stations and development of early warning system

NHP : Natural hazard prevention

ISMSU : Integrated safety monitoring system for underground space facilities

URLCT : Underground Research Laboratory and Core Technology
ITAGS : Integrated technologies for analyzing groundwater system
CUGR : Characterization and utilization of geothermal resources
IRMOG : Integrated reservoir management of oil & gas fields

STOSE : Stratigraphy and tectonics of offshore using seismic exploration

MIPPI : Metal and inorganic powder preparation for IT electronic industry

RPME : Research policy and mineral economics
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& A%z SPSS SAIEAS s =YPd
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Table 2. Characteristics of publication in journals, by technology area [FY 2004~2006]

Technology

Presentation in

Publication in journals Academic meefings

f’g KSCI others Total ?;Zr Domestic Total
Structural geology & crustal evolution 8 12 19 39 33 42 75
Genetic environments of metallogenic provinces 4 25 12 41 21 37 58
Geoscience map information system 17 13 3 33 33 26 59
Contents' development for geological specimens - - 2 2 - 2 2
Earth's environmental changes 24 20 10 54 30 40 70
Slope management system 5 17 4 26 10 19 29
Urban geo-environmental assessment and management 9 21 2 32 11 34 45
Analytical techniques of geological and environmental samples 5 6 1 12 3 41 44
Integrated seismic stations and development of early warning system 2 6 5 13 18 18 36
Natural hazard prevention 6 46 4 56 37 96 133
Integrated safety monitoring system for underground space facilities 5 15 12 32 36 32 68
Underground Research Laboratory and Core Technology 3 10 4 17 14 22 36
Integrated technologies for analyzing groundwater system 15 10 10 35 34 96 130
Characterization and utilization of geothermal resources 4 28 2 34 43 38 81
Integrated reservoir management of oil & gas fields 5 20 0 25 14 26 40
Stratigraphy and tectonics of offshore using seismic exploration 2 7 2 11 11 23 34
Metal and inorganic powder preparation for IT electronic industry 27 15 18 60 48 105 153
Research policy and mineral economics 1 11 3 15 15 32 47

Total output
(Output per 100 million won)
(Output per man-year)

142 282 113 537 411 729 1,140
017 035 014 066 0.51 0.90 1.41
029 057 023 1.09 0.83 1.47 2.30

*Abbreviations
SCI : Scientific Citation Index journal by ISI, USA

KSCI : Korean Scientific Citation Index journal by Korea Research Foundation
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Table 3. Publication in journals per 100 million won, by technology area [FY 2004 ~ 2006}

137

Publication in journals

Presentation in

Budget s Academic meetings

Technology (Inﬂ]jgon per 100 million won per 100 million WgOn

won) ?g KSCI others total 2‘6’2 D°ﬁ“c‘es' total

Structural geology & crustal evolution 4815 017 025 039 081 069 087 1.56
Genetic environments of metallogenic provinces 4249 009 0359 028 09 049 087 137
Geoscience map information system 1,645 103 079 018 201 201 158 3359
Contents development for geological specimens 1,570 - - 013 013 - 013 013
Earth's environmental changes 4920 049 041 020 110 061 081 142
Slope management system 1,314 038 129 030 198 076 145 221
Urban geo-environmental assessment and management 3413 026 062 006 094 032 100 132
Analytical techniques of geological and environmental samples 5,082 0.10 0.12 002 024 006 081 087
ir;t;gsted seismic stations and development of early warning 3781 005 016 013 034 048 048 095
Natural hazard prevention 5757 010 080 007 097 064 167 231
Integrated safety monitoring system for underground space facilites 5,353 0.09 028 022 060 067 060 127
Underground Research Laboratory and Core Technology 2216 014 045 018 077 063 099 162
Integrated technologies for analyzing groundwater system 7,208 021 014 0.14 049 047 133 180
Characterization and utilization of geothermal resources 7,687 005 036 003 04 056 049 105
Integrated reservoir management of oil & gas fields 4,691 011 043 - 053 030 055 085
Stratigraphy and tectonics of offshore using seismic exploration 4,835 0.04 0.14 004 023 023 048 070
Metal and inorganic powder preparation for IT electronic industry 9,992 027 0.15 0.18 0.60 048 1.05 153
Research policy and mineral economics 2,716 004 041 011 055 055 118 1.73
Total 81,244 0.17 035 014 066 051 090 141

*Abbreviations
SCI : Scientific Citation Index journal by ISI, USA

KSCI : Korean Scientific Citation Index journal by Korea Research Foundation

250

Publication in SCl Journals and others per 100 million won

200
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S8GCE GEMP GMIS CDGS EEC SMS UGAM AGES ISSDE
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Technology

ISMSU URLCT ITAGS CUGR IRMOG STOSE MIPPI RPME Total

Fig. 2. Publication in SCI journals and others per 100 million won, by technology area [FY 2004~2006].

* Abbreviations : see the above Fig. 1.
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Publication in SCI journals per 100 million, by technotogy

SGCE GEMP GMIS CDGS EEC SMS UGAM AGES ISSDE NHP ISMSU URLCT ITAGS CUGR IRMOG STOSE MIPP] RPME Total
Technology

Fig. 3. Publication in SCI journals per 100 million won, by technology area [FY 2004 ~ 2006].

*Abbreviations : see the above Fig. 1.
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Table 4. Publication in journals per capita, by technology area [FY 2004 ~ 2006]

Presentation in

Publication in journals Academic meetings

Technology pI:)/I;Er per caplta per capita

?g)I KSCI others total (ZZ:: D(:;ZICS total
Structural geology & crustal evolution 301 027 040 063 130 1.10 140 250
Genetic environments of metallogenic provinces 261 015 096 046 157 080 142 222
Geoscience map information system 114 149 1.14 026 289 289 228 5.18
Contents development for geological specimens 75 - 027 027 - 027 027
Earth's environmental changes 302 080 066 033 179 099 133 232
Slope management system 95 053 179 042 274 105 200 305
Urban geo-environmental assessment and management 233 039 090 0.09 137 047 146 193

Analytical techniques of geological and environmental samples 359 0.14 0.17 003 033 008 1.14 123
Integrated seismic stations and development of early warning system 25.5 0.08 024 020 051 071 071 141

Natural hazard prevention 331 018 139 012 169 112 290 4.02
Integrated safety monitoring system for underground space facilities 31.8 0.16 047 038 101 113 101 2.4
Underground Research Laboratory and Core Technology 92 033 109 044 186 153 240 393
Integrated technologies for analyzing groundwater system 450 033 022 022 078 076 213 2.89
Characterization and utilization of geothermal resources 255 016 110 008 133 169 149 3.18
Integrated reservoir management of oil & gas fields 280 0.18 0.71 - 08 050 093 143

Stratigraphy and tectonics of offshore using seismic exploration 327 0.06 021 006 034 034 070 1.04
Metal and inorganic powder preparation for IT electronic industry 66.1 0.41 023 027 091 073 159 231
Research policy and mineral economics 245 004 045 012 061 061 131 192

Total 4952 029 057 023 108 083 156 243

*Abbreviations
SCI : Scientific Citation Index journal by ISI, USA
KSCI : Korean Scientific Citation Index journal by Korea Research Foundation

Publication in 8ClI journals and others per capita, by technoioy
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Fig. 4. Publication in SCI journals and Others per capita, by technology area [FY 2004 ~ 2006].
*Abbreviations : see the above Fig. 1.
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*Abbreviations : see the above Fig. 1.

Table 5. Patent registration and application, by technology area [FY 2004~2006]

Budget Patent registration Patent application

ey Mooy Pomer (o PO o (O P ol
Structural geology & crustal evolution 4,815  30.1 - - - - - -
Genetic environments of metallogenic provinces 4249  26.1 - - - - 6 6
Geoscience map information system 1,645 114 - - - - - -
Contents development for geological specimens 1,570 75 - - - - - -
Earth's environmental changes 4,920 302 - - - - - -
Slope management system 1,314 9.5 - 3 3 - - -
Urban geo-environmental assessment and management 3413 233 - 4 4 - 4 4
Analytical techniques of geological and environmental samples 5,082 359 - 2 2 - 2 2
Integrated seismic stations and development of early warning system 3,781 255 - 1 1 - 2 2
Natural hazard prevention 5,757 331 - 6 6 - - -
Integrated safety monitoring system for underground space facilities 5,353  31.8 - 1 - 4 4
Underground Research Laboratory and Core Technology 2216 9.2 - - - - 2 2
Integrated technologies for analyzing groundwater system 7,208 450 - 1 1 - 2 2
Characterization and utilization of geothermal resources 7,687 255 - 1 1 - 1 1
Integrated reservoir management of oil & gas fields 4,691  28.0 - 1 1 - - -
Stratigraphy and tectonics of offshore using seismic exploration 4,835  32.7 - 2 2 - - -
Metal and inorganic powder preparation for IT electronic industry 9,992  66.1 - 17 17 - 14 14
Research policy and mineral economics 2,716 245 - - - - - -
Total 81,244 4952 - 39 39 - 37 37
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3.5 MEUIEY S35 ¥ 294N HnEY

A AL AT YT 71 RAKRIS B3 A4
I 7lEdE Aoyt & Aoz yehth efiok
TWEE- FEAE R AR, A FEAEs, A
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S50 Itk kA dAlERE)r)E B Faky
SEEOFE S 479 E3Ed 2 55 AAE AN
Btk AFAd Ariors 7 243t 2 7)eo)
ol &gl Foel AHAEE B ARk IT
AZRE 34 2 )82 Axdrs A4 39
19 E555 4 3779 5559 Ao gRrs
AAFslitH(Table 5).

olg|d UFH 53] TF % 2 A7 Al =
AL o, AH 71ekols IoR ke ARrEe
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ol 534l tig FAITH 199F AA B
of B EJFEL 0.057, 53159L 005002
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& HAFI SlE Zlo|ti(Table 6).

347+ ARG & AAA 1912 B 535S A
AL 0087, E3l29e 0077408 Ve FAT
A I E355 Aas BAste] 19, R #EE7)
£0] 0327, IT AL 34 2 F7188 Axgd
71 0267, EAREASEE 2 Bt 0174, =
AASIAAT7E 01870130, 1917 E51&Y AFHL
B 3T AAEAT7E 0237, IAEATEAEAT
A 0] 0227, IT AARKE 25 4 F7ied 34
A7t 02174, EARXAASNEE 2 A2} 017
7, A&zt o147t 0137 o|UtKTable 7).

3.6. MIF7I2E SYHIE H|nEN
AFFAER Fol AT HAFAEFAE e

Table 6. Number of patent registration and application per 100 million won, by technology area [FY 2004~2006]

Budget Patent registration Patent application

Technology (Hvt,l(l)lrll()m Overseas Domestic total Overseas Domestic total
Structural geology & crustal evolution 4815 - - - - - -
Genetic environments of metallogenic provinces 4,249 - - - - 0.14 0.14
Geoscience map information system 1,645 - - - - - -
Contents development for geological specimens 1,570 - - - - - -
Earth's environmental changes 4,920 - - - - - -
Slope management system 1,314 - 023 023 - - -
Urban geo-environmental assessment and management 3,413 - 012 0.12 - 0.12 0.12
Analytical techniques of geological and environmental 5,082 ) 004 004 } 0.04 0.04
samples
Mtegated seismic stations and development of early 3781 ) 003 003 ) 0.05 0.05
warning system
Natural hazard prevention 5,757 - 0.10 0.10 - - -
Integrated~ g}fety monitoring system for underground 5353 ) 002 0.02 } 0.07 0.07
space facilities
Underground Research Laboratory and Core Technology 2,216 - - - - 0.09 0.09
Integrated technologies for analyzing groundwater system 7,208 - 001 001 - 0.03 0.03
Characterization and utilization of geothermal resources 7,687 - 001 001 - 0.01 0.01
Integrated reservoir management of oil & gas fields 4,691 - 002 0.02 - - -
Stratlgra.phy and tectonics of offshore using seismic 4835 ) 004 004 ) : )
exploration
Metal and inorganic powder preparation for IT electronic 9.992 . 017 017 ) 0.14 0.14
industry
Research policy and mineral economics 2,716 - - - - - -

Total 81,244 - 005 0.05 - 0.05 0.05
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Table 7. Number of patent registration and application per capita , by technology area [FY 2004~2006]

Technology Man Patent registration Patent application
power Overseas Domestic total Overseas Domestic total
Structural geology & crustal evolution 30.1 - - - - - -
Genetic environments of metallogenic provinces 26.1 - - - - 023 023
Geoscience map information system 11.4 - - - - - -
Contents development for geological specimens 7.5 - - - - - -
Earth's environmental changes 30.2 - - - - - -
Slope management system 9.5 - 032 032 - - -
Urban geo-environmental assessment and management 233 - 0.17  0.17 - 0.17 0.17
Analytical techniques of geological and environmental samples  35.9 - 0.06 0.06 - 006 0.06
Integrated seismic stations and development of early wamning system 25.5 - 004 0.04 - 0.08 0.08
Natural hazard prevention 33.1 - 0.18  0.18 - - -
Integrated safety monitoring system for underground space facilities 31.8 - 003 0.03 - 013 0.13
Underground Research Laboratory and Core Technology 9.2 - - - - 022 022
Integrated technologies for analyzing groundwater system 45.0 - 002 0.02 - 004 004
Characterization and utilization of geothermal resources 255 - 004 0.04 - 004 004
Integrated reservoir management of oil & gas fields 28.0 - 004 0.04 - - -
Stratigraphy and tectonics of offshore using seismic exploration — 32.7 - 0.06 0.06 - - -
Metal and inorganic powder preparation for IT electronic industry 66.1 - 026 026 - 021 021
Research policy and mineral economics 24.5 - - - - - -
Total 4952 - 0.08 0.08 - 007 0.07
Table 8. Number of patents per 100 million won [FY 2004 ~ 2006]
Technology End-product

Structural geology & crustal evolution

Genetic environments of metallogenic provinces
Geoscience map information system

Contents development for geological specimens

Earth's environmental changes
Slope management system

Urban geo-environmental assessment and management

Analytical techniques of geological and environ-
mental samples

Integrated seismic stations and development of early
warning system

Natural hazard prevention

Integrated safety monitoring system for underground
space facilities

Underground Research Laboratory and Core Tech-
nology

Integrated technologies for analyzing groundwater
system

Characterization and utilization of geothermal resources

Integrated reservoir management of oil & gas fields

Stratigraphy and tectonics of offshore using seismic
exploration

Metal and inorganic powder preparation for IT elec-
tronic industry

Research policy and mineral economics
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Table 9. End-users of outcome and output

Technology End-users . _
Government Industry Academic Societies
S1<] 2 51 5 512 5
Structural geology & crustal evolution }8}7] 4B 2 YA (F) igﬂ‘:"‘zi s, A g
= o
Genetic environments of metallogenic TSP EOE:‘I‘ lj{-\é%il;\Lz-Lgk& WA 23, hEAddA4 =2
rovinces g | 2~ Ty -5, 0 H gl g AN AE 383 &
P N, dsqEg g T ATASYERE 5
i i i #2253, eAAgE <A
Geoscience map information system A}¢] =} » - E»H?‘ e s e
P y Rkt 33, AFA2D TR F
5} 7] 2 X
Contents development for geological ng'é]?;r ’ tx?j}% ZFAAL Q7R 3z 2 a3, fagdadRm ==
specimens DA AN azsgw dud g, ARasdEeE 5
SO =t o
= 15138 = 53 } &)
Earth's environmental changes AR AAARLRE Rk g}ﬂ:q A3, e, 7149
5
A Ay, ARy ) ) &h A & F8H3] R ek FEk3]
Slope management system © O, AT, A urad Al/A 2 LA =S A, S 5T,
pe g yste P 1R A/A TG A R A AE e =
Urban geo-environmental assessment 372 Azl FI ALY A& WAt A G Ad, A FEY
and management Az = A = 8753 &
Analytical techniques of geological and ALY 79 1 Az 2 FEMNL, A 7 ets], A3, R
environmental samples ARl EE AL BEAA =
Integrated seismic stations and devel- AR5 A7, HL T2 ZHAAN A2 Fes], HA I, AFA X
opment of early warning system ES U AP AS BN 1S d3ets], (dFey 5
) 3253 2815 Zale
Natural hazard prevention A AR A/ A A A} i]};ig] _',f]’ AR, Eed
=
Integrated safety monitoring system for AZE algH 2] &)Y /A A 2] A AotA e 2k, ¢hukE-Ehs],
underground space facilities AL, b A+ =) Awrgstrs], gdFsy F
Underground Research Laboratory and AFx}5- 3} 7] 2, A E5 B9 A FA] 2 H) %"1:1}3?, Spleasig
Core Technology AR A AA = T JAMGH 71 B8] 5
Integrated technologies for analyzing . _ L . . At EFRA I, A FA2H
groundwater system AL, B3 ==, Ix A49A 283 =
Characterization and utilization of geo- 2F¢] A9 &, N A A A ol X) B8], A A 2]
thermal resources 2] 23| Ay Ard A =83 5
Integrated reservoir management of oil Abed 2} 9] 1 o)A 2§44 IR 2eE, AFR A,
& gas fields HRaR A= ARSI SERPCELE
Stl‘ratigTaPhy.and tectonics of offshore JARSpRppe A SR}, TRAEAL, 37 7“—-_3?1"?] , 3l %k%—]'i]t X] T
using seismic exploration = T A7 R = Al2E F38ts], EalgALEs]
Metal and inorganic powder prepara- AR A XA BaA Z AR EAZ, R FA 28258, A sks]
tion for IT electronic industry bR, A RA Rarol g Al g} Aol & s =
. . i &7 4w A& FA}, TrFAY &= A sts], LA A
Research policy and mineral economics Fe71E, o h o o ’ el
poliey A A 3 ] A A g A& &3, AFNEH TS F
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