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Abstract

In this paper,

we propose an approach to evaluating the performance of the national R&D

investment in IT(Information Technology) areas in terms of paper, patent and commercialization, and

seeking ways to improve the efficiency of the national R&D investment.

This is because the

government has focused the national R&D investment on IT areas for some time.

For that purpose, we gather data on investments, papers, patents, and commercializations for the
government sponsored R&D projects in IT areas through National Science & Technology Information

Service. From which, we summarize the investment and performance in terms of papers, patents, and

commercializations for each IT area, evaluate efficiency per R&D investment for each IT area, and

compare the efficiencies among [T areas. Finally, we drive implications for efficiency enhancement
and strategic R&D budget allocation for each IT area.
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II. Research Methods

2.1 R&D Activities

R&DE A 71ZA(basic research), &% -(applied
research), 7N&<d(experimental development)9] A 7}A]
GA R e 4 JtH(Hwang and Jeong, 2006, Freeman &
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IT Area IT Sub-Area
Table 1. RaD Stage Terra—Bit Optimal Communication Component,
— c P Integrated Circuit, Next—Generation Display, High
Stage Description ore Parts Density Information  Storage Device, Other
theoretical or experimental undertaking to Information & Communication Parts
Basic acquire new knowledge on natuAraI phenomena Noxt—G . 4th Generation Mobile Communication,
Research | Or observable objects without direct goals for Nex N ?ner: Large-Capacity Optical Transmission System,
specific applications or projects lon Networ High—Speed Intertent Networking, Other Network
original research to acquire new scientific Multimedia Terminal & OS, Information Security
Applied knowledge mainly for practical purposes and and Cryptography, E-Commerce, Signal
Research goals using the knowledge gained as a result of IPS & S/W |Processing(Video-Audio Processing, Recognition,
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Experimental | to substantially improve already produced or Other T Other IT
Development | installed products using knowledge gained from
basic or applied research
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lll. Trend Analysis

3.1 R&D investments
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Table 3. R&D Investment
(Unit: 100 Million Won)

Year
2008 2009 2010 2011 Total
IT Area
Core Parts 4,403 5,264 5,332 6,107 | 21,106
Next-Generation |, 935 | 5 76| 3,557| 3,067| 12,345
Network
IPS & S/W 5,129 6,249 7,412 8,235 | 27,027
Other IT 3,780 4,484 5,484 7,440| 21,188
Total 16,247 | 18,783 | 21,785| 24,851 | 81,667
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Fig. 1. R&D Investment
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3.2 R&D Performance
3.2.1 Number of Papers

4] IT #oF R&D FAbol| wE WA s=EAAASG2] 7
- <Table 4> YERA nie} Zo] 20119 % R&D FAfol| wh
E 9 =EAAASE 58072 AW R&D FAlof| up& vt
A =EAAASU 1,693(40.3%) F7181AT)

Table 4. Number of Papers Published
Inv. Year
2008 2009 2010 2011 Total
IT Area
Core Parts 1,064 1,914 1,757 2,389 7,124
Next-Generation 561 589 647 888| 2,685
Network
IPS & S/W 573 885 828 1,253 3,539
Other IT 404 1422 972 1,367 4,165
Total 2,602 4,810 4,204 5,897 | 17,513
—p— Core Parts m— N ext-Gener &ion Network P& SIW Other M
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..... ,‘ﬁ-ﬁ——-_, = — — =
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Fig. 2. Number of Papers Published
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Table 5. Number of Papers per 100 Million Won

Inv. Year

2008 2009 2010 2011 Avg.
IT Area
Core Parts .24 .36 .33 .39 .34
Next-Generation 19 1 18 59 P
Network
IPS & S/W 11 14 11 .15 .13
Other IT 11 .32 .18 .18 .20
Avg. .16 .26 .19 .24 .21
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Fig. 3. Number of Papers per 100 Million Won
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3.2.2 Number of Patents
45-9] IT FoF R&D FApol| M2 I 53&471579 4
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Table 6. Number of Patents Applied
Inv. Year
2008 2009 2010 2011 Total
IT Area
Core Parts 1,627 1,996 2,386 2,541 8,550
Next-Generation | 751 4 366| 1,493| 1,955| 6,087
Network
IPS & S/W 1,670 1,602 1,938 2,910 8,120
Other IT 796 | 1,366| 1,507 | 1,572| 5,241
Total 5,366 6,330 7,324 8,978 | 27,998
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Fig. 4. Number of Patents Applied
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Table 7. Number of Patents per 100 Million Won

Inv. Year
2008 2009 2010 2011 Avg.

IT Area
Core Parts .37 .38 .45 42 41
Next-Generation 43 49 42 64 49
Network
IPS & S/W .33 .26 .26 .35 .30
Other IT .21 .30 .27 21 .25
Avg. .33 .34 .34 .36 .34
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Fig. 5. Number of Patents per 100 Million Won
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3.2.3 Number of Commercializations
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Table 8. Number of Commercializations Realized

Inv. Year
2008 2009 2010 2011 Avg.
IT Area
Core Parts 722 519 739 664 2,644
Next—Generation 191 98 111 166 566
Network
IPS & S/W 676 465 632 682 2,455
Other IT 377 236 347 445 1,405
Avg. 1,966 1,318 1,829 1,957 7,070
+— Core Par #— Nex-Generdtion Network  —e— P58 5/W Other IT
2,50
:  —— il —
i e
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Fig. 6. Number of Commercializations Realized
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Table 9. Number of Commercializations per 100 Million Won

Inv. Year
2008 2009 2010 2011 Avg.
IT Area
Core Parts .16 .10 14 1 18
Next-Generation 07 04 03 05 05
Network
IPS & S/W 13 .07 .09 .08 .09
Other IT .10 .05 .06 .06 .07
Avg. 12 .07 .08 .08 .09
—p— Core Parts #— Next-Generaion Network 1 PS8 5/W Other M
—_ R
———— A ———4
011

Fig. 7. Number of Commercializations per 100 Million Won
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IV. Implications for R&D Investment

4.1 Efficiency Comparisons among IT Areas
XﬂSX*OﬂH =93k 2008 H-E 2011d7k41¢] R&D F4F 1
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A, A asA oz Aoslal, o] IT
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Table 10. Efficiency for each IT Area

e Paper Patent Commercial.
IT Area Efficiency Efficiency Efficiency
Core Parts .34 41 13
Next—Generation
Network .22 .49 .05
IPS & S/W 13 .30 .09
Other IT .20 .25 .07
Avg. .21 .34 .09
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4.2 Strategic R&D Management
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Table 11. Strategic R&D Management for each IT Area

Strategy
R&D Investment R&D Direction

IT Area

Maintain or Increase

Sustain or Grow Current Capability

Core Parts

Induce

Next-Generation -
Commercialization

Grow in Experimental

Network Development through Patent
IPS & S/W Reduce Open Innovation
Other IT Reduce Open Innovation

V. Conclusions
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