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A SQa, =g Astel FH AE, BeY AE, A8 AR BF 47
o #9124 AnHATA Aol @ HAA)E 49w

FH ARz A =& Aok SCI =& A5 AAsArh WA,
A =3 Aol A 77188yl g A7 ()9 few
SAEANeH o= FoFE 1%0AH TAAHLR 7o 2aE BHd
(B=-2.31051, p<0.01). =()9 IAAFE aFA A718d uf dA

A

<K 9> A7 WAy AA| = Aeete] 3

NEZSAS | ®EEx | g | P>t | EEIAF

Beta
A7 ga | -231051%xx | 0616646 | -375| 0|  -0.17052
Wy og | -0.97051x 05668 | -1.71| 0.087 |  -0.06548
@) ~1.39338xx+ | 0517324 | -260| 0007 |  -0.10706
7Rk Al A ' ' ' - -

nr
Ao Ae3d g8 3.158922x 0.976274 3.24 | 0.001 0.126653
Ao Age) s 1.80831 7 0.830021 2.18 0.03 0.094698

2] 4 1] 0.001396 0.007048 0.2 | 0.843 0.006778
A -0.04473 0.063986 -0.7 1 0.485 -0.02581
1] —0.07043 % 0.017451 | -4.04 0 -0.13588
A7zt 1.353526%%* 0.190393 711 0 0.212806
oA = 0.036506 % ** 0.003855 9.47 0 0.315085
NAFE_EF —1.75358%** 0.539911 | -3.25| 0.001 -0.10736
A e —1.9067 0.474107 | -4.02 0 -0.14596
s 1.777819%%* 0.659301 2.69 | 0.007

% p<0.1, ** p<0.05, *++ p<0.01, Obs=1173, R*=0.2041, Adjusted R*=0.1959, F=24.79
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o w SCI w=i 57 o 35 & 5 AJAAR, A =3 A5 vlF
A B AASGe] Aok #Heh(2.1837<2.31051), A7 E o] Az A
Foll MAE FFELS A5S & F Ak T IFEA Y 24" A4
AGE 016452 oF 16.45%°] A S 1S

<FE 10> 771943 SCI = Asske] dA

MEEZSAS | ERER | g | Pt | TOUAT
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FEAEG AL 1.316274% | 0698968 | 188 | 006|  0.08344
A3 0.00717 | 0005935 |  1.21 | 0.227 0.042152
= 010669 | 0053883 | 198 | 0043 |  -0.07451
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BRI | 247358+ | 039925 | 62| 0| 022921
g3 2.658054%xx | 0555624 | 478| 0

# p<0.1, #* p<0.05, *++ p<0.01, Obs=1173, R*=0.1730, Adjusted R*=0.1645, F=20.22
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B A = Ao A1 Al i AAsERY | 2A ek
t}0.670909<0.706517)

<E 12> A7 A A 9 SC

i
e
i
9
K
1o,
r
X

MEESAS | EEAA | k| Pt | EEAT
A7 0.670909 0.118382 | 567 0 0.277445
LI 01085 |  0.108813 1] 0319 -0.04102
(04 e 00981 | 0099315 | -099| 0323  -0.04224
BEAGY S | -0.76730%xx | 0187423 | -4.09 0 ~0.1724
AEAEFH L | -0.787670kx | 0150345 | -4.94 0 023113
AR 0.000455 | 0001353 | 034| 0736 | 0012394
A -0.00301 | 0012284 | -0.65| 0514 ~0.0259
QA 0.000165 0.00335 |  0.05| 0961 |  0.001783
A4 77 0.03717 | 0.036551 | 1.02| 0309 |  0.032746
FadTd 5 ~0.00069 0.00074 | -093 | 0354 |  -0.03319
NG _EF ~0.06061 | 0.103651 | -058| 0559 |  -0.02079
71858k ~0.15185% | 0.091018 | -167| 0.096 |  -0.06514
45 0.351402%#* | 0126667 | 277 | 0.006

* p<0.1, *x p<0.05, *x*x p<0.01, Obs=1173, R2:0.079, Adjusted R2:0.0695, F=8.3
3) A A F: AA =& vy SCI =& HF
=5 Ao gk A dA AF AA =5 o]
3 hui X(—)]
1173789 =4 5 #=H7} 56447 ygho) 3 A A Ay A7) g
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<E 13> AT A =% tiH] SCI =3 vl T 3ke] A

MEERAS | EFUA | gk | P>t | TooAT
A 7] g2 0.057464 0.046244 1.24 | 0215 0.076736
gﬂgg A sa -0.14507*xx 0.046394 | -3.13 | 0.002 -0.17697
gﬁg% A -0.06925 0.043741 | -158| 0.114 -0.09012
Ao AEe S8 -0.0239 0.076586 | -0.31 | 0.755 -0.01909
R Ll -0.02747 0.07538 | -0.36 | 0.716 -0.02009
2 ) -0.00208 0.002018 | -1.03 | 0.303 -0.0491
) -0.05647*x 0.025691 -221 0.028 -0.15118
Q1 7H -0.00825 0.007696 | -1.07 | 0.284 -0.07014
A58 7)1 2k 0.062955%* 0.024734 2.55 | 0.011 0.102048
FogAdTd & 0.000472 0.00035 1.35| 0.177 0.075356
NHHY_EF 0.066531 0.040465 164 | 0.101 0.075496
71258 2k ~0.15474%*x 0.036792 | -4.21 0 -0.21378
gt 0.703193 0.076077 9.24 0

# p<0.1, *#* p<0.05, **+ p<0.01, Obs=554, R*=0.207, Adjusted R*=0.1894, F=11.77
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<E 14> A771E843 58 24 Ageke] w4

MEESAS | EEER | g | P>t | EeEAT
A7) w2 -1.09469* * 0.480305 -2.28 | 0.023 -0.10072
g‘ﬁ%‘ig A on -0.00216 | 0.441481 0 0996 |  -0.00018
(7]]13‘3‘;‘?]?1} A7) 0.262973 0.402944 0.65| 0.514 0.025191
ezed 3-8 3.258139%** 0.76042 4.28 0 0.162856
ez s 0.512335 0.646504 0.79 | 0.428 0.033449
2 ) 0.00587 0.005489 1.07 | 0.285 0.035541
7] 0.031873 0.049839 0.64 | 0523 0.022925
Q17 =0.05623 % * * 0.013593 -4.14 0 -0.13523
AP 7|3t 0.709949 % * 0.148297 4.79 0 0.139157
FodAdTd 0.038133*** 0.003003 12.7 0 0.410312
713538 &3 -0.16284 0.420537 -0.39 | 0.699 -0.01243
71358 4k 0.570539 0.369282 154 | 0.123 0.05445
Ay -0.65854 0.513919 -1.28 0.2




(B=-049134, p<OOL). 58 #8 A% AN S8l AAAFE
A S AT @ 1 e S ES AbE wYE ANw
wE AT A 58 = A9 gFAA T nlEf srol, A
PR A3 Amel U Pl A dEE & 4 AT
(-0.49134<1.09469).
<& 165> A7 gAY 58 55 Ao #A
[ [ RE3HA
MESHAT | EZBA | @ | P>t | Ee
A7 5 ~0.49134%x% | 0150984 | -325| 0001| 015212
T os 0092255 | 013878 | 066 | 0506 | 0026111
G0 2 e 0.277851%+ | 0126666 | 219 | 0028 | 0089564
RN 0004236 | 0239039 |  002] 0986 | 0000713
BRI A 008345 | 0203229 | -041| 0681 | 001833
2 7] 0.009585+++ | 0001726 | 555| 0| 0195204
= 001644 | 0015667 | 105 0294 |  -0.0398
Q1] ~0.01371%% | 0004273 | 321 | 0001 | 011098
A7) 2 0.16168+ | 0046617 |  347| 0001 | 0106641
Folad e - 0.00714%% | 0000944 | 756| 0| 0258522
R E_EG 020777 | 0132196 | -157| 0116 | 005336
758 _Ake] -0.23943+ | 0116084 | 206| 0039 | 007689
g5 0.271063+ | 0161551 | 168 | 0.094
# p<0.1, ** p<0.05, *** p<0.01, Obs=1173, R*=0.1603, Adjusted R*=0.1516, F=18.45
2) 34 AR 97 7 53 =9 A, d7H &
539 53 A%
A WA 584 ANEE ATH 9 B 29 A= A1y o)
el 5o AAATE B, A 724 2P o pie
- =
37 - A 21
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<¥ 16> A7y A4n] F 53 2 A4t 3

MEFSAS | EEAA | k| Pt | TEHAT
A7) 8 -0.19844%% | 0098422 | -202 | 0.044 |  -0.10204
N -0.18139%* | 0090466 | -2.01 | 0.045 |  -0.08526
CID 2 e -0.09132 | 0.082569 | 111 | 0.269 |  -0.04889
B4 S8 021876 | 0155821 | 14| 0161 |  0.061111
524 002614 | 0132478 | 02| 0844 |  -0.00954
SRl ~1L9E-05 | 0001125 | -0.02 | 0986 |  -0.00065
Rkl -0.00497 | 0010213 | -049 | 0.627 |  -0.01996
A ] -0.00098 | 0.002785 | -035| 0.726 |  -0.01312
A74 7|2t -0.03346 | 0030388 | -L1| 0271|  -0.03665
FAAT & -0.00038 | 0000615 | -061| 0542 |  -0.02256
NRfE B 007826 | 0086174 | 091 | 0364 |  0.033383
RS L 0068752 | 0075671 | 091 | 0.364 0.03667
e 0.46485%xx | 0105309 | 441 0

# p<0.1, #* p<0.05, *++ p<0.01, Obs=1173, R*=0.0158, Adjusted R’=0.0056, F=1.55

HAl B84 AR A¥ G 58 oF Age A7
el ()] IAAAFE BAL, 1 A= 10%
A HH(B=-0.08086, p<0.1). wetA A4 & &
T A o] SFALdFE =2 A ]
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<E 17> A7 A Al & 53 o= dgeke] #

MEERAS | EFAA | @ | P>t | TAT
SERER Y -0.08086% | 0047943 | -169| 0092 |  -0.08497
D 1 s 004026 | 0044068 | -091| 0361 |  -0.03867
(=) 0051179 | 0040221 | 127 | 0203 |  0.055995
Al
BEEE S8 0059692 | 0075903 | 079 | 0432 |  0.034078
58T A 00877 | 0064532 | -136| 0174 ~0.0654
2 44 Al 3.75E-05 0.000548 0.07 | 0.945 0.002591
) 000255 | 0004975 | -051| 0608 |  -0.02096
Q171 1] 000048 | 0001357 | -035| 0725 |  -0.01311
SEd -0.03069%% | 0014803 | -2.07| 0038 |  -0.06872
FolATy % ~0.00017 00003 | -055| 0579 |  -0.02043
NBed B3 0005143 | 0041977 | 012| 0903 | 0004483
R IRNES 000613 | 0.036861 | -0.17| 0.868 |  -0.00668
"y 0.209096+## | 0051298 | 408| 0

« p<O0.1, *% p<0.05, #++ p<0.01, Obs=1173, R*0.0246, Adjusted R*-0.0145, F=2.44
3) 24 AE: 53 =4 ¥ TF °HF
=35 Aol Wi dA AxE 53 = Wi¥] 55 AT A

FARA o AAAGTE )0 %E we), EAHeE fo
a4 2 krH(B=-0.0155, p=0818).
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<E 18> AT HAYA} 53 29 o) 52 nFne] B

MEERAS | EFAA | @ | P>t | TAT
7] 5 00155 | 0067275| -023| 0818 001863
) 1 s 0.121171% | 0052637 | 23| 0022 |  0.146177
(=) 0.118205%% | 0047879 | 2.47 | 0.014 0.15448
N A
P R gy 011213 | 0092465 | -121] 0226|  -0.09011
Ay E A gay s 009592 | 0088234 | -1.09| 0278 ~0.0758
4] 0.003587+* | 0001469 | 244 | 0015  0.438869
4] 0.0424% | 0021802 | -194] 0052| -0.33486
Q17| 000197 | 0007839 | -0.25| 0801 |  -0.01822
EET LI ~0.05603%* 002422 | 231 0021 | -0.10615
FolaATd & 000046 | 0000363 | -128| 02| -0.07413
NesE_EF 003511 0.05169 | -0.68| 0497 | -0.03715
EEER 006557 | 0045272 | -145] 0.148 ~0.0843
e 0.493278 % 007633 | 646 0

# p<0.1, #* p<0.05, *++ p<0.01, Obs=524, R*=0.085, Adjusted R*=0.0635, F=3.96

NEAT EE $E ATATY u) AT P o] =R, 55 At
W vE 9IS FeAdl b, 2 FYF FEA8YS L9
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S A9 (D,D,) =(1,0)0]7] wjio
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@ AH AE: AA =% Uy SCI =& ¥vF

A Ax= AT B, B, Be BT FAACRE FoshA 22 @&

<HE 200 7EAG - S8AT T =7 Ay Ao B4

BF | BF P AAAS | HAAAF BB
1| 2 = Bi(o#h) B (p3h) e
. ~2.31051xxx | 3.158922%xx
g | A = AT (©) (G.oo) | 0848414
A 3T -
B scr wr agry | 2A8ITee 080T | g
ww | ATH G A | 0.706517%% | -0.86192%+% —0.1554
gap | S| R ARV © ©) ‘
[e]
7 | D7 H F SCL =3 | 0.670909%%* | -0.76739%x
z ,T_\L_ o . . —
| A5(A/99) © ©) 009048
A | A =3 ] SCI 0.057464 -0.0239
A% ey ouE 0.215) (0.755) 0.033565

F 21> 72T - g B =2 A3 Aol 24

®2F | BEF - 3 AA T 3| A AT
LA o B1+Bs2
1 2 Bi(pk) Bs2(p%k)
. ~2.31051#++ |  1.808317+x .
op 7 A =2 A5 :) ) 0.03) 0.50219
2| 3T _
| ser wmm agny | 2837w | 13162748 | g7
AgH & A 0.706517%x | —0.88935%x
= g : : -0.18283
o | EF | mE as@e) (© (0)
o]
7 | 7] 2 SCI = | 0.670909%%* | —0.78767**x*
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Abstract
A Study on the Effect of

Research Planning Approaches
on the Research Outcome of
Government-funded Research
Institutes in the field of Science
and Technology

— Outcome Comparison of Top-down and
Bottom-up R&D Approaches -

Hwang, Yong-jun

Dept. of Public Administration

The Graduate School of Public Administration
Seoul National University

The purpose of this study is to analyze the effect of research
planning approaches on the research outcome of government-funded
research institutes in the field of science and technology. The
government—funded research institutes in the field of science and
technology refer to research institutes that provide R&D functions for
core and strategic technology that is difficult for the government to
carry out by itself and perform research and development with
government funded grants. Twenty—five (25) research institutes under
the National Research Council of Science and Technology were the
subject of this study.
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Independent variable of this study is the research planning approaches
for government—-funded R&D projects, which are -categorized into
three types: Targeted application, Specified application, and open
application. Targeted application, for which the research topic and the
goal of technology development is pre—determined by the government
or research institutes, is classified as top—down planning and specified
application and open application, which allows the researcher to
propose a research topic or methodology are classified as bottom-up
planning.

For the dependent wvariables of this study, the main output of the
R&D projects, research papers and patents, are analyzed based on
quantitative indicators, efficiency indicators, and qualitative indicators.
Quantitative indicators include the total number of research papers,
the number of SCI papers, the number of patent applications and the
number of patent registration whereas efficiency indicators consist of
variables per research fund, which 1is calculated by quantitative
indicator divided by the research expenses.

Lastly, the qualitative indicators were set as the ratio of SCI papers
to overall papers, demonstrating academic value, and the ratio of
registered patents to patent applications, recognizing its practicality.
In addition, the R&D stage (fundamental research, development
research, applied research) was set as a variable and an interaction
term that controls the effect of the R&D planning approaches on
research outcome to analyze how the effect is different between
fundamental research and development/applied research. Moreover,
research expenses (direct cost, indirect cost, labor cost), the number
of researchers participated, the research period, and institution type
were used as control variables for the regression analysis.

Based on the regression analysis, the effect of the research planning
approach on the performance of the research institutes and regulatory
effects of the R&D stage can be summarized as follows:

Firstly, the effect of the research planning approach on the paper
performance was as follows. Bottom-up research planning approaches

- 57 - M 2T



had positive effects on the paper performance, showing increased
number of papers per research fund though the absolute number of
papers in the project decreased. However, there was no statistically
significant relationship between the qualitative indicator of the paper
and the research planning approach.

Secondly, the effect of the research planning approach on the patent
performance was as follows. Top-down research planning approach
had positive effect on the number of patent applications and patent
registrations, and the number of applications and registrations per
research fund. However, no statistically significant relationship was
derived between the qualitative index of the patent and the research
planning approach.

Thirdly, the effect of the research planning approach on paper
performance was different as follows when comparing fundamental
research and applied/development research. The effect of decreasing
the absolute number of papers in the bottom-up R&D approaches
decreased in applied/development research compared to fundamental
research, and it showed the opposite effect of increasing the number
of papers in the bottom-up R&D approaches. In addition, in the case
of the absolute number of papers and SCI papers per research fund,
it showed the opposite effect of decreasing as it was
applied/development research.

Finally, the effect of the research planning approaches on patent
performance did not show a significant moderating effect for most
dependent variables, except for the number of patent applications.

The result of the analysis has proven that for the R&D projects of
the research institutes, bottom-up research planning approach 1is
advantageous for researches intended for performance related to
research papers with high academic value, such as fundamental
research areas, and conversely, top—down research planning approach
1s advantageous for researches intended for performance related to
patents with high practical value, such as applied and development
research areas by empirical analysis.

- b8 - -"*u_i 3 |-" .I_..:



As a limitation of this study, the problem of endogeneity can be
raised because there is a possibility that a research planning
apporoach suitable for improving paper or patent performance may
have been selected depending on the R&D stage or the nature of the
research task. Also, this study has limitations in that during the
empirical analysis, variables related to characteristics of individual
researchers, or policies and environmental factors within research
institutes were not considered and qualitative performance were not
taken into account, limiting the performance of the research institutes
to primary outputs, research papers and patents. Nevertheless, the
results of this study deduces implications that careful consideration is
required for recent policy directives that expand on the goal-oriented
and top—down research planning approaches for Science and
Technology research institutes. As Korea's science and technology is
comparable to that of advanced countries, the R&D conducted by
research institutes gradually transform from applied and development
researches that aim to rapidly catch up with the technology of
advanced countries into fundamental researches that define new
problems for which the answer is unknown. Therefore, this study
provides policy significance in that it highlights the role of bottom-up
research planning approach to emphasize creativity and autonomy of
researchers and that to yield high performance, appropriate research
planning approach should be applied considering the characteristics of
the R&D projects performed by the government-funded research
institutes.

keywords : Government-funded research institutes, Research
outcomes, Research planning approaches, Top-down, Bottom-up,
R&D stages

Student Number : 2017-20879
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