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A Study on an Effect of Budget Expenditure Rate and Project
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Abstract This study examined the impact of the R&D budget, researchers, and R&D input strategies,
such as budget expenditure rate and project participation rate, on the R&D performance. Hierarchical
regression analysis was conducted using the budget and researchers as the first independent variables,
budget expenditure rate as the second independent variable, and R&D project participation rate as the
third independent variable, which influenced research outcomes, such as papers, patent, and technology
transfer, targeting Korean government-funded research institute in the field of science and technology.
The budget had no positive effects on the research outcomes, while researchers had positive effects on
the research outcomes. In the case of papers with a scientific outcome, the early spending of a budget
is essential to enhance the outcome, while the budget has no effect on patent and technology transfer.
Therefore, a different resource allocation strategy is needed to promote R&D performance according to
the outcome type. A project management method that focuses on early execution should be avoided,

and research projects that focus on expanding research funds should be promoted.
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Table 1. Precedent researches on R&D performance

Variables
Authors Methods
Independent Dependent

. R&D Budget,

M(lgoig)al Multiple Researchers, SCI Paper,

8] Regression Research Patent, Royalty

Assistants
Kim et al ANOVA, R&D Budget,

(2014) Multiple Researchers, Paper, Patent

[91 Regression | Research Period
Koh et al T-test, R&D Budget, SCI Paper,

(2018) Multiple Type of R&D, Patent,

[10] Regression Cooperation Royalty
Baek et al Multiple R&D Budget, Paper, Patent,
(2020) [11]| Regression Researchers Royalty

Im ) . R&D Budget,

(2023) I;Ieramh.lcal Researchers, Royalty

[12] CBIESSION | Research Period
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Table 2. Precedent researches on R&D budget &

performance
Variables
Authors Methods
Independent Dependent
Lee et al.
(2003) Pearso‘n R&D Abudget Evaluation Grade
17 Correlation | expenditure rate
. Improper
Km[l%(])%) CtI))rc;zrlsa(t)i[Zm executed R&D | Evaluation Grade
budget
Disregarded R&D
budget, execution|Evaluation Grade,
Chae et al. A,llilei\ balance, R&D
(2018) Lo istiyc carryover R&D Performance
[19] Re ;éession budget, early (paper, patent,
8 executed R&D royalty)
budget
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Table 3. Definition of variables

Item Variables Definition
R&D budget Government R&D fund(log)
average of no. of annual
researchers researchers participating in R&D
per total R&D budget
independe-| the 1® half [sum of the 1% half R&D spending
nt expenditure rate per total R&D budget

the 2™ half |sum of the 2™ half R&D spending
expenditure rate per total R&D budget

R&D average of annual R&D
Participation rate| participation rate of researchers
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No. of SCI(F) papers per total R&D

SCI(E) paper budget

No. of patents per total R&D

dependent patent

budget
technology No. of technology transfers per
transfer total R&D budget
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Model1 R&D
performance
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allocation | * 2 half expenditure rate * patent
* Technology
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HR |+ R&D participation
allocation,  rate
Model 3

Fig. 1. Research Model
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Table 4. Descriptive Statistics
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Variables Min. Max. Avg. S.Dev.
R&D budget 6.968 9.503 8.195 458
researchers 11.857 | 650.000 | 52.074 54.337
the Ist half .000 581 141 119

expenditure rate
the 2nd half 405 998 806 122
expenditure rate
R&D Participation 025 629 238 109
rate
SCI(E) paper 000 12.883 | 1.241 2.087
patent 238 85.458 8.207 9.173
technology transfer 924 219.815 24.453 24.626
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Table 5. Result of Pearson correlation analysis
Vel o o | @ | @ |0 |0 | @ | ®
bles
0) 1
@ |[-3487| 1
® [.3467] .047 | 1
@ |-.222"]-.097 |-.8637| 1
® |.502" |-.404"7| .178 | -.100 | 1
©® |-.4377].586" | 465" |-.4257|-175"| 1
@ |-.720"] 538" |-.2457| .153" |-.316"| 436" | 1
® |-.7507].561" | -.141| .019 [-.3307|.565 |.981" | 1
@ R&D budget
@ researchers
® the 1" half expenditure rate
@ the 2™ half expenditure rate
® R&D participation rate
® SCI(E) paper
@ patent
® technology transfer
* p<0.05, ** p<0.01, ** p<0.001
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Independent Variables
S.E. B t VIF
4.1 =20 Ox|= ¥sk 2M Constant 1.915 10.1917
_ _ R&D budget 203 -.607 -13.5927 1.577
i =9k o] 3] ]z 13:1 E Z
" :c‘)— O]‘q—oﬂ ;OC}L— ] ]L' =T E]_ ] EHOH Hﬁ] 94:'4 researchers .002 428 105977 1.291
o AIAE . = j=Xe)
42 AR A= Table 63 At AE491 FUH the 1% half 1292 744 100257 4357
Z=0] J1H], L1 Y L EQISl (2 1)K} AUujE expenditure rate ’ ) ’ ’
_ . . nd 1., X
A=l ] YPES A FoeS FAESE 123 the 27 half 1217 142 1988 4025
. expenditure rate
o] A8 HZ 40.6%°1A4 77.0%= FIEUT. (&P 2) R&D Participation rate | .816 184 4.287" 1.460
o (2 3)o)4 AE| HiE AL} 1E o] A F 121,766
g Tl teh AEeo] folah] Etsnz ® 7
QA7H) WAB} T BIRL EAT FoIT I it 764
o Ol B A o] Durbin-Watson: 2.155
= UL & o Al * 5¢0.05, ** p¢0.01, *** p¢0.001
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Table 6. Resource allocations” effect on SCI(E) paper

Model 1
Independent Variables
S.E. B t VIF
Constant 2.413 4.410™
R&D budget 275 -266 43927
researchers .002 494 81717
the 1% half
expenditure rate
the 2™ half
expenditure rate
R&D Participation rate
F 63.150"
R 406
adjR? .399
Model 2
Independent Variables
S.E. B t VIF
Constant 1.945 9.079™
R&D budget 1498 -536  -12.349"
researchers .002 .378 9.342"
the 1" half 1350 761  9.3806"
expenditure rate
nd 1 oe N
the 2 half 1274 149 1991
expenditure rate
R&D Participation rate
F 134.806 "
R 747
adjR® 741
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Table 7. Resource allocations’ effect on patent Table 8. Resource allocations’ effect on technology
transfer
Independent Variables Model 1
S.E. B i VIF Independent Variables SE BModel ! . o
Constant 8.565 12.778™ -
R&D budget 977 -606 -12.400" Constant 21391 1379
researchers 008 327 6,703 R&D budget 2.440 -.631 -13.88~6“
the 1% half researchers .021 341 7.508
expenditure rate the 1* half
the 2 half expenditure rate
expenditure rate the 2™ half
R&D Participation rate expenditure rate
F 145.921" R&D Participation rate
R? 612 F 183.005™*
adjR? .608 LS 064
adjR? 661
Independent Variables Model 2 Model 2
S.E. 8 t VIF Independent Variables SE : : ViF
Constant 10.530 9933 Constant 26.056 ~13.050
R&D budget 1.070 -582 -10.884 R&D budget 2,648 651 -13.203"
researchers .008 339 6.804™ researchers 021 323 7,033
st
exgziditur}rlrfate 7:309 ~043 -450 exl:t)lgidi;rh:lrfate 18.086  -.045 -.514
nd e
ex;};fldzitur};alrfate 6.896  .020 212 ex;k:i dzi:nzaite 17.062  -133  -1.569
R&D Participation rate R&D Participation rate
F 73.149" v o217
R’ 615 o 73
adjR? .607 wdR 7
Model
Independent Variables . ; 3t o~ lindlependlent Vabis — BModel 3 : -
Constant 10.561 10.702" Constant 25.997 13.953"
R&D budget L1201 -651 -11.616" 1577 R&D budget 2760 -720 -14.003 1577
researchers .009 .388 7.650"  1.291 researchers 021 372 7.996™ 1.291
st
exp?eliditur};alrfate 7126 -059  -.634  4.357 ex;};idi;rhealrfate 17540 -.061  -.718 4357
nd
ex;};idzimrzai[e 6715 .013 144 4.025 exgiicﬁ:irzaite 16529  -.140  -1.700  4.025
R&D Participation rate | 4.501  .179  3.325"  1.460 R&D Participation rate | 11.080  .179  3.618"  1.460
F 63.946™" F 82.971"
R’ .637 R? 695
adiR? .627 adjrR? 687
Durbin-Watson: 1.674 Durbin-Watson: 1.595
* p<0.05, ** p<0.01, ** p<0.001 * p€0.05, ** p<0.01, ** p<0.001
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