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Abstract The Korean government's R&D budget has risen steadily annually, reaching 24.2 trillion won
in 2020, and the ratio of R&D expenditure to GDP ranked high among OECD countries. However,
national science and technology innovation ranked low among OECD countries. This study focused on
Korean government-funded research institutes in the field of science and technology by analyzing the
effects of budget and workforce input on research performance in order to provide directions for
management. Multiple regression analysis was conducted with budget and workforce input as
independent variables, which influence major research outcomes (SCI paper, patent, royalty). In the
research budget, only government contribution had a positive effect on SCI thesis performance, and the
increase in the government project and private project funding had a negative effect on the number of
patents and technology rovyalties. For the workforce, the positive effect of regular workers on all research
achievements was 3-6 times more than that of non-regular workers. Through this study, policy
implications such as establishment of institutional performance indicators according to research types
were derived for the outcome driven management of government-funded research institutes in the field

of science and technology.
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Table 1. Precedent researches on government-funded

research  institutes in science and
technology
No Precedent Research Unit & Method
Research Contents of Analysis
Choi & Reestablishment of the Research
concept of the outcome by institutes,
1 Lee (2009) . cle ¢ .
3] distinguishing it from the Literary
output comparison
D tments of
Comparison of efficiency epartinents o
. a research
of inputs (research budget,| . ° .
Hwhang & . institute (case
workforce) and outputs
2 Chung (paper, patent, loyalty) study), DEA
(o18) [4] | Paper patent, foyalty (Data
among departments of a
L Envelopment
research institute .
Analysis)
The effect of research A research
3 Choi et al. |budget, workforce, etc. on| institute (case
(2011) [5] | paper, patent and loyalty | study), Multiple
of a research institute regression
The difference of research|Types of project
Koh & outcomes and influencing | of a research
4 | Lee (2018) factors by the type of | institute, T-test
[6] research projects of a and multiple
research institute regression
The effect of governance 'Res'earch
5 Back on the outcome of a Institutes,
(2014) (7] o Multiple
research institute .
regression
The influencing factors on
. Research
6 Jung the establishment of institutes. Logit
(2016) [8] research ’ S
B ) regression
institute-enterprise
The effect of organization, Research
7 Jung et al. |workforce, budget and role institutes,
(2016) 9] | on the research outcome Multiple
of a research institute regression
. The effect of stable labor Research
Kim & -
. cost and role on the institutes,
8 | Kim (2019) .
[10] research outcome of a Multiple
research institute regression
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Dependent Variable
: Research Performance

Fig. 1. Framework of analysis
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Table 2. Total budget of government-funded research
institutes in science and technology

Year 2018 2019 2020
Total Budget
(Million Won) 4,744,211 4,674,120 4,871,217
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Table 3. Operational definition of variables

Item Variable Method

= Gov. Contribution: Direct Cost

Budget ® Gov. Fund: Direct Cost

Inde- = Private Fund: Direct Cost
pendent
*

= Regular:
No. of Year-end Active Member

Workforce
= Non-regular:
No. of Year-end Active Member

® Paper: No. of SCI Papers
De-

pendent
£

Research

Performance = Patent: No. of Patent Applications

m Royalty: Total Amount per Year

m Previously under Korea Research
Council for Industrial Science and
Technology: 1

R&D Type

m Previously under Korea Research
Council for Fundamental Science and
Technology: 0

Control
stk

= Located in Daedeok Science
R&D Complex: 1
Accumulation

= Located in Other Places: 0

* source ' National Research Council of Science and
Technology, Basic statistical data for Parliamentary Inspection
of the Administration, 2014 ~ 2020

** source : www.alio.go.kr

3.1 718 SAEN

=3 gt

A, BEAYY 2470
(2013~2019%) &<t AFoAHAT2HY]) & AHEY
2 Table z
2015~20169& AH o= A5t 2 tha
glof Qlt}. WZHrEARe 2018E7HA] ARsSAlol 9l
At 82 Aol FHE 79 Bt A% FKHHA,
HGFEL 24 At E3] 2018EKH BIA
2] QIgo| A A=, ole F571E gAY
BtA g wE AxE et



SHARSH7 1 &38| =R 2] #2138 A8ZE, 2020

Table 4. Budget and workforce of government-

Table 6. No. of institutes by research type and location

funded rescelarchhinsltitutes in the field of 1 Research Type Location
science and technolo tem
14 Fundamental | Industrial | Daedeok Others
Direct Cost of Research Workforce :
(Million Won) No. o 10 14 16 8
Institutes
Year G Pri N

oVv. rivate on-

Contribution Gov. Fund Fund Regular regular

2013 | 887,520 | 1,422,187 | 158,986 10,842 5,188

2014 | 976,667 | 1,502,700 | 183,811 11,298 4,513

47 Agt718el 2AP12H2013~20194)

2015 | 1,011,922 | 1,654,415 | 136,954 11,742 4,020

2016 | 1,009,722 | 1,766,709 | 198,338 12,153 3,705

2017 | 973.639 | 1,724,845 | 225,459 12,324 3,556

2018 | 987439 | 1,658,584 | 236,636 14,585 1,147
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Table 5. Research performance of government-
funded research institutes in the field of
science and technology
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Year Patent SCI Papers 'R'OYaltY Table 7. Analysis on effect of SCI papers as dependent
Applications (Million Won) variable
2013 9,907 4,602 78,485 p—
2014 8,832 4,736 80,784 Item (Sgﬁaf;iraiiezgho st. error
2015 8,294 4,494 85,547 n)
2016 8.298 4558 96,630 o 0(8229) 6.465
2017 8,011 4,687 96,180 -0.001%** B
Independen Gov. Fund (-0.346) 4347
2018 7.649 4422 96,474 : 000
2019 7,434 4,787 107,259 (R&D Inpur | Private Fund (£0.153) e
Variables) Regular 0.152%** 3.559
Workforce (0.363) )
— - . Non-regular 0.140
AR, Te71sRol BREAATT IR ATRFLS Workforce 0093 148
71271E EE AV|edA o e, =8, E9, 71&% R&D Type 5(370122) i -2.978
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A3 Table 63+ 2t} F Value (P Value) 25.663* (0.000)

* 0.1, ™ p0.05, ™ p¢0.01
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Table 9. Analysis on effect of royalty as dependent
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