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Abstract

Purpose: This study examines the effects of government subsidies on small and medium-sized enterprises (SMEs), focusing on
their economic, technological, and social impacts. By assessing pre- and post-subsidy performance, we aim to determine whether
government R&D funding effectively enhances firm growth and innovation. Research design, data, and methodology: Using a
panel dataset of 552 SMEs that participated in the 2019 Start-up Growth Technology Development Program, we employ a two-
way fixed effects model to evaluate the impact of government R&D subsidies. Our empirical approach controls for firm-specific
heterogeneity and time effects, and we further analyze time-lagged effects to capture the long-term influence of subsidies. Results:
The analysis demonstrates that government R&D subsidies exert a statistically significant positive impact on patent applications,
whereas no significant effects were observed on sales, exports, internal R&D investment, or employment. The time-lagged
analysis revealed that sales, exports, and internal R&D exhibited the largest positive coefficients in the year immediately following
subsidy disbursement, though these effects lacked statistical significance. These findings suggest that while government R&D
subsidies effectively enhance firms' innovation capabilities, the translation of these innovations into financial performance
requires additional time and complementary processes, highlighting the temporal complexity of innovation-driven growth
dynamics. Conclusions: While government subsidies may not yield immediate returns, their long-term effects on exports suggest
their role in fostering firm competitiveness and technological advancement. Given that SMEs and startups are the backbone of
South Korea’s economy, continuous support is essential to promote innovation and sustainable growth.
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2. Definition of Small and Medium Enterprises

2.1. Fundamental Concept of SMEs
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4. Research Procedure

4.1. Data Collection
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Table 2: Budget Scale of Start-up Support by Department

Table 3: Budget Scale by Support Type
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Table 4: Government R&D Program for Start-up
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4.2. Research Methods
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Table 6: Description of Variables

Cate ) . Notes
gory Variable Name Description
Ind subsidy Government R&D Subsidies %%?
nde
pend Dummy variable for Pre/Post- |
en_t Post support period eals
Y)?”a (2018-2020=0, 2021-2023=1)
es Voar 2018(1), 2019(2), 2020(3), Phas
2021(4), 2022(5), 2023(6) ell
GDP Gross Domestic Product
Dummy variables for
Industrial Technology
Classification
C%Ttr (Machinery & Materials (1),
. ) Bio-Medical (2), Energy &
\é?;f Field Chemicals (3), Electrical &
Electronics (4), Information &
Communication (5), Com
Knowledge Service (6, mon
Reference))
Econ sales Revenue
Depe | omic export Export Revenue
nden Tech patents No. of Patents
Vatria nioclglg internalrnd Internal R&D Expenditure
bles So|c|a employee No. of Employees

4 B BN gYTt O|2dE K2 USE BOELt
et = AFoME ol2fet 7| 2t o|2dE SHISH |
8 mE NPz 2HES HESHH EEX| fe 7Y
£d42 SHot, 2852 4% 2uE FFStaAt Stht
Table 5: Technical Statistics Analysis
No.
Category Observatio Mean S.D. Min Max.
ns
Subsidy
(4MiL) 3,312 142.19 20.67 60 150
Revenue
(#Mil) 3,312 1,826.94 3,857.21 0 122,189
Export
(WMil) 3,312 163.15 714.36 0 19,266
Internal
R&D 3,312 237.66 558.12 0 17,789
(WMil.)
Employee
(WMil) 3,312 10.26 16.53 0 351
Patent
(4Mil.) 3,312 0.27 0.89 0 22
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In(Yyy) = Bqin( Subsidyy) + BoPostgy
+ B3GDP{”} + ﬁ4Field{1...6} + ay

+ Yot Eug

- Y_it: Performance Indicator of firm(i) at time(t) for sales, export, patents
internal R&D and employee

- o_i: Firm Fixed Effects
- y_t: Time Fixed Effects

- g_it: Error term

Figure 1: Research Model for Phase |
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Figure 2: Research Model for Phase I
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5. Empirical Analysis Results

5.1. (Phase I) Results of pre- & post-Support Effect
Analysis

<Table 7>2 2|F AMZE R0} 7|HE FRlste MYE
Edg SM =, 8 2930 7|Y 4o ojX|l= EgS
HOECL MYE EH2 37|10l JHL Cid atHof
S2oSiCtn SHe MY SR RE S8, 7|AH AT,
1177Y), HIO| 22|22, 111 7] A, Of|L4X|=t2h3,647H), 7| X4,
877ll), BES4I(5,1237) X X|A[AMH|A@6,507H)2] M4 EFRE
T e AT
Table 7: Result of Fixed Effect Model Analysis
. Internal Employe
Variable Revenue Export R&D e Patent
C°ef:"'e" -0.58522 | -0.72337 | -0.39142 | 0.11795 | 0.31982*
SD 0.54163 | 0.53335 | 0.61117 | 0.20452 | 0.13839
T-value -1.0805 -1.3563 -0.6404 0.5767 2.311
P-value 0.28 0.1751 0.5219 0.5642 | 0.02091
R-squared | -0.00042373 | -0.00066748 | -0.00014891 | -0.00012075 | 0.0019355

Note: *p<0.05, *p<0.01, **p<0.001.All models include fim/fime fixed effects with GDP
and .Industry Technology Classification control.
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Table 8: Result of Time Lag Effect Analysis Analysis

. Internal Employe
Variable Revenue Export R&D e Patent
Subsid -0.58522 -0.72337 -0.39142 0.11795 0.31982*
y (-0.28) (-0.1751) (-0.5219) (-0.5642) | (-0.02091)
year 201 0.86978 2.09948 0.89642 -1.02037 1.11002*
8 (-0.7086) (-0.3551) (-0.7304) (-0.2412) | (-0.05961)
year 201 0.52107 0.94348 1.09178 -0.39623 -0.46283
9 (-0.6519) (-0.4069) (-0.4023) (-0.3637) | (-0.11692)
year 202 4.04432 4.88323 4.03887 -0.83662 | -1.93287*
1 (-0.3236) (-0.2261) (-0.3823) (-0.5886) | (-0.06488)
year 202 1.75865 1.97634 1.78472 -0.28859 | -0.78522*
2 (-0.2913) (-0.2284) (-0.3425) (-0.6465) | (-0.06521)
GDP -1.27933 -1.57518 -1.14984 0.27715 0.62928*
(-0.3175) (-0.2113) (-0.4259) (-0.5663) | (-0.05435)
R-
squared 0.18068 0.049768 0.15781 0.18826 | 0.086908
F-statistic 101.221*** 24,04 86.0057** 106.455* 43.6874™

Note: (standard error in parentheses) .p<0.1, #p<0.05, *p<0.01, **p<0.001
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