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Recently, nanotechnology has grown as one of the leading science technology along with other converging technologies such
as biology, information, medicine etc., bringing the continuous investment of the government in nano-related field. However,
it is difficult to measure and evaluate the performance of the national research and development programs because of the multidimen-
sional character of the expected outcomes. This study aims to measuring efficiency of the national nanotechnology research and
development programs using DEA model. The decision making units are nine nano-related ministries including the Ministry of
Science, ICT and Future Planning. The input variables are total expenditure, number of the programs and average expenditure
per program. The output variables are science, technology and economic indicator, and the combination of these outputs are
respectively measured as seven different DEA cases. The Ministry of Science, ICT and Future was the first efficient ministry
in total technical efficiency. Ministry of Agriculture, Food and Rural Affairs and the Ministry of Food and Drug Safety were
efficient in pure technical efficiency, when the Ministry of Commerce Industry and Energy took the first in the scale efficiency.
The program efficiency was affected by organizational characteristics such as the institution’s scale, the concentration of the
research paper or the patent, technology transfer or the commercialization. The result of this study could be utilized in development
of the policy in the nanotechnology and the related field. Furthermore, it could be applied for the modification of expenditure

management or the adjustment of the research and development programs’ input and output scale for each ministry.
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<Table 1> Definition of Input and Output Variables

ltem Variable Unit
Total R&D Expenditure Won
Ir(lg;l t Number of Programs Number
Average R&D Expenditure Won
Science Indicator Thesis Number
Output | Technological Indicator Patent Number
(3) . . Technology Transfer Number
Economical Indicator —
Commercialization (Sum)

<Table 2> Various DEA Models by Manipulating Output Variables

Input Output Cases

Variable Variable 11213145617
* Total R&D Science [ { BN ) ([ ]
Expenditure
* Number of Technology o o [ BN
Programs
* Expenditure
per Programs Economy ® L AN BN J

<Table 3> Statistics of Input and Output Variables

Input
Item E-l;(?)t::]dlzi{ﬁj ?e Number of Average R&D
(10 million won) Programs Expenditure
Sum 369,408 11,640 322
Average 41,045 1,293 36
Max 181,441 7,637 91
Min 71 7 10
S.D. 69,016 2,482 30
Output
Item ;
Science Ind. Tech Ind. Econ Ind.
Sum 48,956 12,642 3,276
Average 5,440 1,405 364
Max 41,176 8,665 1,933
Min 13 1 0
S.D. 13,545 2918 657

) A e 228 2011) 7F = 7F A0S AR
E%*é XEEH AR Ul 7HA] Q3 ok 5 A - 9l
Zet AaE A kA A3, e A AAA A
Fo] Al 7HA] Eeoke] Al A W FA ST
[12]. FAA SRS = AR, 53 A3, 7)<l
A9 AE A Ao Al 7HA WeE A
<Table 1> & Aol A A&t £¢f 2 AEHFE A
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<Table 2>°] e} nle} 7ol
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TUF B Wl ggle] 2] e AEusE A 4, BM A
T % 77HA DEA Eo] B A &4 Aol of
wHek FFE A=A AR 4.1 CCR 2¢
<Table 3>& & <A7-¢] &Aol] AREFF 97 A -4
of 7S B AFEHae] SAAE YEhla gtk Fle A 7)Eg npe}t ol F TN MEUE FY-AtE
20 WS F A T 41,0457% 9, A A5 7]5e] whek DEAY CCR E& Y BCC ¥ S 48313
12037, A A7u] o 36HTW Polrh AERA 1 o] W o) BA) AA AEA B4, w5 %
Hatghe et A3k 54404, 71ed A 14057, 4 A 84 9 PR E84S BT <Table 4> &
A A 364702 ekt g, 24 #4238 Astel dehd Bolvt
<Table 4> Efficiency Score by DEA Model®
Case| Ministry” Te-gmfil(l:al Tesﬁ;?cal Scale Case| Ministry” Te-gmfil(l:al Tesﬁ;?cal Scale
Efficiency | Efficiency | —oency Efficiency | Efficiency | —cency
MAFRA 0.366 1.000 0.366 MAFRA 0.366 1.000 0.366
MSIP 1.000 1.000 1.000 MSIP 1.000 1.000 1.000
DAPA 0.737 0.775 0.951 DAPA 0.737 0.775 0.951
CMP 0.102 0.211 0.483 CMP 0.626 0.760 0.824
1 MW 0.154 0.460 0.335 5 MW 0.154 0.460 0.335
MOTIE 0.654 0.656 0.997 MOTIE 1.000 1.000 1.000
MFDS 0.809 1.000 0.809 MFDS 0.809 1.000 0.809
SMBA 0.049 0.603 0.081 SMBA 1.000 1.000 1.000
ME 0.492 0.509 0.967 ME 1.000 1.000 1.000
MAFRA 0.468 1.000 0.468 MAFRA 0.468 1.000 0.468
MSIP 1.000 1.000 1.000 MSIP 1.000 1.000 1.000
DAPA 0.116 0.343 0.338 DAPA 0.118 0.343 0.344
CMP 0.471 0.624 0.755 CMP 0.784 0.923 0.849
2 MW 0.137 0.460 0.298 6 MW 0.137 0.460 0.298
MOTIE 1.000 1.000 1.000 MOTIE 1.000 1.000 1.000
MFDS 0.296 1.000 0.296 MEFDS 0.296 1.000 0.296
SMBA 0.263 0.630 0.417 SMBA 1.000 1.000 1.000
ME 0.823 0.839 0.981 ME 1.000 1.000 1.000
MAFRA 0.000 1.000 0.000 MAFRA 0.468 1.000 0.468
MSIP 0.066 0.452 0.146 MSIP 1.000 1.000 1.000
DAPA 0.014 0.342 0.041 DAPA 0.737 0.775 0.951
CMP 0.584 0.748 0.781 CMP 0.784 0.923 0.849
3 MW 0.000 0.460 0.000 7 MW 0.154 0.460 0.335
MOTIE 0.456 0.458 0.996 MOTIE 1.000 1.000 1.000
MFDS 0.000 1.000 0.000 MFDS 0.809 1.000 0.809
SMBA 1.000 1.000 1.000 SMBA 1.000 1.000 1.000
ME 0.759 0.783 0.969 ME 1.000 1.000 1.000
MAFRA 0.468 1.000 0.468 Average 0.587 0.803 0.685
MSIP 1.000 1.000 1.000 Max 1.000 1.000 0.001
DAPA 0.737 0.775 0.951 Min 0 0.211 0
CMP 0.471 0.624 0.755 S.D. 0.357 0.241 0.339
4 MW 0.154 0.460 0.335 N. of efficient DMU 18 32 18
MOTIE 1.000 1.000 1.000 * MAFRA(Ministry of Agriculture, Food and Rural Affairs), MSIP(Ministry
MFDS 0.809 1.000 0.809 of Science, ICT and Future Planning), DAPA(Defense Acquisition Program
Administration), CMP(Cross-Ministry Programs), MW(Mmistry of Health
SMBA 0.263 0.630 0.417 and Welfare), MOTIE(Ministry of Trade, Industry and Energy), MFDS
(Ministry of Food and Drug Safety), SMBA(Small and Medium Business
ME 0.823 0.839 0.981 Administration), ME(Ministry of Environment).
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