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Abstract  This study analyzed the effect of the Mini-cluster (MC) project in strengthening the
competitiveness of small and medium enterprises (SMEs) in industrial complexes. To this end,
effectiveness was analyzed by comparing the business performance of beneficiary companies that
received research and development (R&D) and non-R&D support with that of non-beneficiary
companies. In selecting the control group, the propensity score matching (PSM) technique was applied
to remove selection bias. Each beneficiary and non-beneficiary company was matched 1:1 in a total of
46 companies. The matching result was verified through a t-test, and the validity of matching was
verified through the variance ratio. As a result of the PSM analysis, it was confirmed that two different
groups before matching were matched with the companies that have the same characteristics after
matching , and the variance ratio also improved. In addition, the difference in differences (DID) method
was used to find out the difference in actual business performance between the two groups that were
matched. As a result of the DID analysis, it was found that the companies that were beneficiaries of the
MC project had seen a positive net effect in all performance variables such as sales, operating profit,
and growth rate compared to non-beneficiary ones. Through this study, it was possible to confirm the
necessity of supporting both R&D and non-R&D projects to strengthen the competitiveness of SMEs in
industrial complexes.
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Fig. 1. Performance Comparison of Support Projects

St MSEA

(=

3. MCAIY HItE #

3.1 OUSHAE XIHAIY

200595 27 39 2
2419 AIUAE Bz} Halo
~HE AR A 28
o VESD 7%, 7147 o
ol Z ) 74

A w2 DAY, 19 A A
29 he A2, A 49 AR
714e viom Ak Aol of
Agslo] 27 A1) WHS AU Pk 7t 16487t A
A5 & FUAEAIY Hog AAH o B 9
& AT 7% D ABEAe Sl g QR
wago] s} AEsHe Zlo] Fag AlFoleHI3). Lz
2 B A9e 53] R&D 9 WR&D A@Aiele] AEle
BE 9o 7SS A7 o so] 58S W] A

T2 7ol YU Sels] Haxk qirt

e

rio

o

o
oz

)
do o rlr
>
2

9

g

=l
ol

o o
[ )

o =

3
£

= O

0
l

s

] o
eI

o> e ®

Bt ¥

2]
el
)

0
0|

of
>,

e o

3.2 A=sH

7|2AEE AAARAA A Ao R&DE} H]
R&D A9AY & o SAlOl 85 2 6371 7192
dPdo= 2014~201837HA] Al Hlol&E skt
499 HeRe AN mied, Jdeld,
7ol AFdEHEe] SAME, B, AAES
SHSIAA o HeRe A, U & A9 -

o HolBE SESIH. vl B4 7192 TS2000&

)

p

R



nYEAH FF Dol GGl mRE Il A A4S I+

Table 1. Definition of variables

Variable Names

Variable Definitions

y ) Average annual sales growth rate during the support
Sales Growth Rate period(CAGR)
Performance . . ’ Average annual operating profit growth rate during the
Indicators Operating profit growth rate support period(CAGR)
) Average net income growth rate during the application
Net Income Growth Rate period.(CAGR)
Sales Annual Sales by year (2014-2018) (KRW 1,000)
Income ) R .
Indicators Profit Operating profit by year (2014-2018) (KRW 1,000)
Net income Net Income by year (2014-2018) (KRW 1,000)
Assets Total assets by year (2014-2018) (KRW 1,000)
Financial Debt Annual Debt by year (2014-2018) (KRW 1,000)
Indicators
Equity equity capital by year (2014-2018) (KRW 1,000)
. 1. Seoul, 2. Gyeongin, 3. Gangwon, 4. Chungcheong, 5.
Region
L. Yeongnam, 6. Honam
Conditions
indicators Business Period Years from Established Day to 2018
Number of employees Number of employees in last year
Bl TA7IY A FFS FoE 3,14471 719E g 7]7+ e, Y = A9 %—91 HPE FYstolct
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Table 2. t-test result of before matching and after matching

Before matching After matching
MC MC non- MC MC non-
Variable Support supported | t Val Pr ) |t Support supported t Value | Pr ) [t
(n=63) (n=3,144) (n=46) (n=46)
Sales 20,511,753 95,182,843 23.07 {.00071%*** 22,968,006 24,949,397 0.67 0.5057
income Operaft.it“g 1215924 | 3820717 | 7.21 | <0001** | 1,404,870 740,329 -2.03 | 0.0452
statement prott
. Net 793,157 3,162,968 7.35 {.0001*** 1,029,370 591,019 -1.44 0.1530
income
Assets 19,322,275 80,385,355 12.94 {.0007*** 22,377,742 23,253,236 0.38 0.7050
bakance Debt 11337.421 | 38740949 | 1034 | (000" | 12.650.024 | 12.980.809 | 0.19 | 0.8506
Equity 7,984,853 41,644,406 13.69 <.00071%** 9,718,718 10,272,427 0.44 0.6602
Region 3.6 3.0 -2.7 {.0009*** 3.3 3.1 -0.44 0.6641
Condition | ) ees 82.4 142.8 4.83 <0001+ 92.8 97.7 0.19 0.8467
Indicators
Biz Period 20.3 26.5 4.89 {.0007*** 22.9 21.1 -1.03 0.3045
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Fig. 3. Propensity score after matching

Table 4. Detailed Balance Test

e o) AN 2AAE AFRAATRR A%
A5 olgsto] TjF A% MC AU/ MC 1]
WY HFASRES ARIEES Shels) 2 Fx
Fig. 29 Fig. 32°] 113 o] & eio] Jpssn
75U BREIYSS F712 S8 B 4 U

3.3.2 OfE Efgy 24

Bowers et al.(2010)2 wjA Al wjA] 1E9] #HHH
o 7% HAEEZ gozH T Huo] B Yo
TAHEo] QJEAE SRk WS AABATHISI.
A4S B8 AA 79 HrES AN 2 Az
Table 3914 Hi upe} o] \*Zhe 1.5460]H f-olst
£ P 0.9080% BAM|7} FoJ5kA] ke zlo& et
e}, ol & Fdo] A& thE Zlolgks ARIHIE 7]
715 gozn BUs EA4S 7k Futo g wiyE 9]
25 kIS 4 YrHI6).

Table 3. Full Balance Test

chisquare df p.value

Full Balance Test
1.546 5.000 0.908

TRt i A3t vy $o AR HF HAES AAISH
of t ol wis] w3y & ®E3}F Bt Zpol7t 10% W
gto]d wjio] & o]FolFrkar W % U=t Table
4o1A ZRIg & QUxo] WY d 4% HAE ZHl #
F9}F Aol B 10% ool dd Zo] mi & 10% ol
SHel 22 gl & qdrH1o).

Before matching After matching

Covariares Means Treated Means Control Stdbil\ééan Means Treated Means Control Stdbil\ééan
propensity score 0.089 0.018 0.877 0.049 0.049 0.000
Region 3.603 2.998 0.343 3.283 3.130 0.086
Employees 82.460 142.803 -0.655 92.783 97.761 -0.054
Business Period 20.349 26.494 -0.623 22913 21.109 0.183
Assets 19322274.571 80385355.336 -5.363 22377742.239 23253236.087 -0.077
Debt 11337421.444 38740949.265 -3.500 12659024.239 12980809.217 -0.041
Equity 7984853.127 41644406.076 -5.359 9718718.000 10272426.957 -0.088
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Table 5. Results of analysis using DID (Unit: KRW 1,000)
MC support MC non-support
variable DID
before after difference before after difference
Sales 22,968,006 26,358,287 3,390,281 24,949,397 27,676,962 2,727,565 662,716
Operating profits 1,404,870 2,120,824 715,953 740,329 1,032,416 292,087 423,866
Net income 1,029,370 1,552,991 523,621 591,019 969,415 378,396 145,226
Assets 22,377,742 29,011,704 6,633,962 23,253,236 27,562,387 4,309,151 2,324,811
Debt 12,659,024 14,858,886 2,199,861 12,980,809 14,492,299 1,511,490 688,372
Equity 9,718,718 14,148,409 4,429,691 10,272,427 13,070,088 2,797,661 1,632,030
Sales Growth Rate 0.046 0.028 -0.02 0.056 -0.001 -0.06 0.04
Operating 1256 -0.41 -1.67 4360 -0.476 -3.881 3.17*
profit growth rate
Net i““z;ft‘z growth -0.639 -0.565 0.07 -0.155 -0.539 -0.38 0.46
4, O|EXIEY M2 AN olal 27.301%0] EsA SAI 6.6291919] A UER
o

MC A97143 MC m|A197]149] A€ %(2014'd)
ofe] 2 71741 2015~2018K19) B+ GE A
Ho] tigt Aol & ol FAREH S Bl A4S & A
Table 504 Hi= "o} go] &AM F] g =
l Mg PRl ARl £aW} 6.62%190%
B Qlom o]l 4.2399, 3710l 1.45
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