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Abstract: This study comprehensively examined how the R&D investment of technology-based startups
and non-startup companies affects economic effects such as corporate profits and social effects such as
employment. Daejeon, which has a policy significance of balanced regional development and a high
proportion of deep-tech startups, was selected as the research target area. Based on the empirical data of
the top 500 firms that invest in R&D investments in Daejeon were used and the data has been secured
from KoDATA. Among the top 500 companies, the target group was divided into two groups for the
study. A total of top R&D 100 SMEs in which seven years have not passed since the date on which the
person commenced business operations were selected as the start-up group, and the other top R&D 100
companies with more than 8 years old were selected. As an analysis tool, SPSS 25.0 version was used.
Statistical analysis and T-test were conducted to identify the main characteristics of the group, and
correlation analysis, simple regression analysis, and hierarchical regression analysis were conducted to
demonstrate the relationship between R&D investment and economic and social effects. As a result of
the study, it was found that the more the technology-based startups invest in R&D, the higher the social
effect as well as the economic effect. This can be interpreted that various R&D support funds supported
by the government for technology-based start-ups directly help the start-ups to improve their
profitability and create jobs. On the other hand, in the case of technology-based non-startup companies,
the more they invest in R&D, the more it can help increase sales, but it was not very helpful for job
creation. Since R&D investment in technology-based startups has considered to be helpful not only in
generating profits but also in job creation, continuous support should be needed to enhance the effect of
local economic and social investment.

Keywords: Tech Startups, R&D Investment, Growth Strategy, RIS, Job Creation, Financial
Performance
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[Table 1] Definitions of Technology-Based Startups

Institution / Researcher Definition
Bollinger, Hope, and Utterback A company established by a small number of people with a business motive based on
(1983) innovative technology

Start-up companies that focus on R&D or the utilization of new technical knowledge or

Cooper, Williard, and Woo (1986) knowledge

With the advent of the knowledge-based economy and changes in the industrial structure,
OECD(1999) the scope of technology-based companies has been expanded to knowledge-based
industries including knowledge-intensive services.

A company that recognizes the innovative technology of its products as a competitive
advantage, and can recognize business opportunities and create added value by combining
various resources around it

Tiago, T., Faria, S., Couto, J. P, &
Tiago, F. (2015).

Technology start-up refers to a start-up that pioneers or challenges new business areas by
promoting convergence with various sectors such as culture based on creative ideas, new
technologies, science and information and communication technology.

(Support For Small And Medium Enterprise Establishment Act)
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[ 2] TAAE 2 S4PE

[Table 2] Construct and Measurements

Variable Construct Definition Measurement
. No. of
Social Output Amount of employee on the Employee Insurance
Dependent Employees
Variables i
Economic Sales Amount of Sales on the Income Statement
Output
Independent Innovation Amount of Amount of Intangible Asset on the Balance Sheet
Variable Capability R&D Ordinary Development Expense on the Income Statement
Firm Age Present year — The year of foundation of the firm
Control - - -
Variables Firm Size Size of the firm (SME, MME, conglomerate, etc.)
Firm Type Firm Sector (Manufacturing, Service, etc.)
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[ 3] 71% 71 A471993% 1% Z1u 2k 7199e] Qs 54

[Table 3] Characteristics of Technology-Based Startup and Technology-Based Non-startup

Tech-Based Startup Tech-éB tz:fu(i)Non- Total
Category
Np. of % NQ. of o Np. of o,
Firms Firms Firms
1-3 7 7.00% - - 7 3.50%
Firm 3-7 93 93.00% - - 93 46.50%
Year 8~ - - 100 100.00% 100 50.00%
Subtotal 100 100.00% 100 100.00% 200 | 100.00%
Conglomerate 1 1.00% 6 6.00% 7 3.50%
. SME 96 96.00% 85 85.00% 181 90.50%
2‘1’;‘2 Public Enterprise 3 3.00% 2 2.00% 5 2.50%
Middle Market Enterprise - - 7 7.00% 7 3.50%
Subtotal 100 100.00% 100 100.00% 200 | 100.00%
ICTHW 20 20.00% 34 34.00% 54 27.00%
ICT SW 30 30.00% 12 12.00% 42 21.00%
ICT ICT Service 1 1.00% - - 1 0.50%
Non-ICT 49 49.00% 54 54.00% 103 51.50%
Subtotal 100 100.00% 100 100.00% 200 | 100.00%
Applicable 26 26.00% 65 65.00% 91 45.50%
InnoBiz | N/A 74 74.00% 35 35.00% 109 54.50%
Subtotal 100 100.00% 100 100.00% 200 | 100.00%
Applicable 10 10.00% 12 12.00% 22 11.00%
MainBiz | N/A 90 90.00% 88 88.00% 178 89.00%
Subtotal 100 100.00% 100 100.00% 200 | 100.00%
Knowledge-Based Manufacturing 41 41.00% 71 71.00% 112 56.00%
- High Tech 19 19.00% 47 47.00% 66 33.00%
- Medium-High Tech 15 15.00% 18 18.00% 33 16.50%
- Medium-low Tech 1 1.00% 2 2.00% 3 1.50%
Firm - Low Tech 6 6.00% 4 4.00% 10 5.00%
Sector Knowledge-Based Service 50 50.00% 24 24.00% 74 37.00%
- scientific & technical activities 16 16.00% 12 12.00% 28 14.00%
- Info. & communication 34 34.00% 12 12.00% 46 23.00%
Etc. 9 9.00% 5 5.00% 14 7.00%
Subtotal 100 100.00% 100 100.00% 200 100.00%

ojo] [& 4]°F o] AF dHeolHE FTAHo=2 F
2EEQY} du|ge gE Aol wEl BE 1 Azt Zlth 2EfEY 9]
MEale W 469 9 FEQ v, duvigdel wEale W 21239 Aottt
AN Fxpde]l A9 AEEYS 729 4l wbA, Adwbr|gd2 108 £ 7119
doz yelgth ok viEY giv] A9 EAFAS YeEhE d9E HeEE
FA7190l 1.7%= ARb7Idel 6.17%E A3t RElEYQS AYgRd 3] ot
FEZEYY ozl 7|4 tfolmnz ggjole]z * 2]
At} Hit EBITDAL 2EIE I Anbr|do] Z4zt 279, 1989 o|dlow, Ht
TR = 47 328, 4729 o A

4 SAE AAdY. HA
A

_
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=3
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[3E 4] 7F B2 e AFAHR

[Table 4] Financial Information for each Sample Groups

(Units: million won, %(average))

Category Technology-Based Startup Technology-Based Non-Startup Total
Sales 4,613.35 212,315.28 108,464.31
R&D Investment 723.00 7,113.64 3,918.32
R&D Intensity 7.70 6.17 6.93
Operating Profit -347.58 14,601.82 7,127.12
Ordinary Income -247.62 7,990.40 3,871.39
EBITDA 270.57 19,859.16 10,064.86
No. of Employees 32.94 472.48 252.71
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%‘ﬁﬁﬂ%*éE AT AFSEE 2 9, v kgAYl FoRES B fehal
7] wizol S alel vigk dAgto] Ao "old yfe] gl
7]%%74] Aol Microsoft Excels Z-&st3lom, WE#AlY =fid T A4

=2 (Two Sample T-Test), #3742 (Correlation Analysis), T~ 3] 72 (Regression
Analysis), $1714 &] 7] %4 (Hierarchical Regression Analysis)®] 4] 22130 2= [IBM
SPSS Statistics 25.0 H & AR&-3F3A T

ATRGL [H5]9F Lol HA AEEQS a¥A &L e 7t dubrige] 4z
ATNE FATE ZIde] AAA ke AR abdelM ARA Adakel argel ojw g
FEFe VA=A ARz opel o] AT T2 flolA F svlEA EHA
SEEQS durldel AR FATE AAH 4w FEel vAE 9Re AEehe
7HA1, 29F ARRlA Gl A= dFdFe ATt 3 3, 4 E]al o] &3t AolE
ASE M 52 AA FEska o8 TAA, g TR, AA4 ALY o=
A ST,

[3E 5] 9753
[Table 5] Research Model
HI-2
(L, H-1) v{ Economic Performance
™Y
R&D Investment }\
e
(T, H=3) ‘{ Social Performance
(N, H=4)
HS [Tech Startup(T) < Tech Company(N)]
« Tech Startup (T = Technology-Based Startup)
{ « Tech Company (N = Technology-Based Company but not Startup)
4. A4 23
4.1 H3 2ELEH} Aub7]4e] Afo] £4

EH, U2 2HEgn durldel ATl Al wgY  wEel W g
AR ol Zpolzk l=A FAlety] flal [E 6] o]l SHEL T HA 4
& ek

[ 6] SREE T AY AL
[Table 6] Result of Independent Sample T Test
. Technology-Based Startup Technology-Based Non-Startup
Variables t D
Mean S.D. Mean S.D.

R&D 722.99 1259.23 7113.67 20973.33 | -3.04** .003

Employee 32.94 55.52 472.48 1953.24 -2.25% 027

Sales 4613.37 14048.59 212315.27 725346.22 | -2.86%* .005

* p<.05, ** p<.01

03 ~EEdT 9w 9o AT, E, nge FEel FAHeD Foud
289
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Ael7b A=A A Ay, EE WM AR femE Abolrh gleol
glEAet. S dnt 719 AN, wiE, 18 Qv Ha 2EES] ATNE,
M, g ArEng SAHoR Fonsl 2 AoR YEdth olv 9ol w&
Ak Zidel Abgdel kg Aela, ¥ ed YIRb Apts 54T el ] WEew
e e, AEE]]D o] ¥ FRe AL ool 9lo] R&D FAE H WAL
Et a89E TR U Es el fles Wtk o %‘“ﬂ?ﬂﬂl Lol A 9]
Aol v oW o] 2 Feldk e obd Ao YEh (=225, p=.027).

Ha zetEgs duvldel ATl Fael, 1§l feb vjEe) b AU
A% S8 dneae du, Aske [E 79 2
[ 7] A 2443 1
[Table 7] Result of Correlation Analysis 1
Technology-Based Startup Technology-Based Non-Startup

Item R&D Employee Sales Item R&D Employee Sales

R&D 1.000 - - R&D 1.000 - -
Employee A4 1.000 - Employee 15 1.000 -

Sales S56%* 62%* 1.000 Sales AT** .85%* 1.000

*p<.05,** p< 01, **p< 001

B ~EEQS] AS Afslwro] mE (=44, p<01), "lZ(=.56, p<.01) A}o]o]A] E7]
3 b

Aoz FoueiA AA s 7k Ao ®E yEET g, 183 vfE AlolelME F
Aoz YEFIT(=.62, p<.01).

dut 71gel A,

LFERURA] 3kt
oS

[ 8] A

A ow fejvaiA 44 Jas 7kl Al

gl o] W& AlololME BAH R Fou|EHA
Aoz e o U(=47, p<01), AF/MNE7} 1§ Alolo| A= EAA R §9
Atolo| e BAA o folulstd AH A
ANt 71 e] A, v

5
=
2

g =
Aagololol HAlA ARIA RAS 9, L ARE [ 85 2ol

A 43} 2

[Table 8] Result of Correlation Analysis 2

A g

Technology-Based Startup Technology-Based Non-Startup
Item Employee O[;)e;)aéitng O;‘:g;;")’ Item Employee O[;f;)ai;itng Oll;(::)nt?try
Employee 1.000 - - Employee 1.000 - -
O‘;,err:f:"t“g 4 1.000 - O‘;f::tflit“g -3 1.000 -
O;,‘:io“tfl‘try 33k 97%* 1.000 O;,‘:i:;‘try -4 98%* 1.000

*p<.05,%*p<.0L,**p<.001
0z 2EEQY 1§
Aoz felmetAl A4 el 9
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3} g ol (=42, p<.01), L&

Sl Ao vty wh

7}

7ol (=.33, p<.01) BT &
Aol e A%, e
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3} Golel(=-32, p<0l), LET FAe]e)(=-42, p<0l) LF BAZ O FousA ¥
A el b AeE UEu. 5 H2 AHEde 45 183} Geelel, 3
o) ¥ FRAZ 7P whEel, Ak 71ge] FS 1§ Jgelel, Fgoloe ¥
4 3RuAE e AoE vehk
ool ¥4 A¥E TSt W, HIA 2EEQY A, AN, 1E, wE,
olelo] RF FAHo®m Fow|g FA Aol Slv Aow uetwth whe] dwt
7199 A, AiEs wiE, &3 wE AlololA = %ﬁl’“oi e e A
el gov, g AFARI} FAAOD frelud guaAst JedA ekt
Lge ool edle EAMOoR Feluls RA Aol Yt Ao vheut
o= Aurlgdel A ATALES Bl Jlgie]l WS BAANRORN FYa2zA
Qe PHeE ENpsIE Hol7] WEom sk 1A AAALE 98] v
A Bs) AT Fael WEHE 2PEAD 2 e FYAY pHS
B8 pE An, AMY F3e A% AT B4 A 4Fs] wmEom
HITH36]
43 7190 2+ AFANLo) AA, ARH Efe) WAL G v - B4
M2 2BEYT Qulge] AP hte] wgw Ee] MAE 9Fe HAsux
g 3RS AlfsiaL, o Aybe [E 919 2k
[ 9] 317184 A
[Table 9] Result of Regression Analysis
D.V. 1. V. B S.E B T p
Employee (Coeff) 1879 577 - 325 <010
(Tech-Based Startups) R&D 02 .00 AL 490 <001
F=24.07 (p<.001), R*=.20
Employee (Coeff.) 370.862 204.956 - 181 073
&m) R&D 014 .009 5% 154 128
Sales (Coeff) 5954 134557 - o =965
(Tech-Based Startups) R&D 6.29 93 S 6.77 <001
F=45.85 (p<.001), R%=.319
Sales (Coeff) 9700552 68039.11 - 142 =157
hgnm) R&D 16.21 308 A7 525 <001

F=27,59 (p<.001), R%=.22

*p< 05, % p< 01, **p<.001

Ha ~EtEQS] dArdte] mgd miE JFS d 37 B3 Ay Ao
FromEH A e O (F=24.07, p<.001), 3]ALH e A !

AAF F948 #AE5E Axp AFNLEe agd BAHCRE FoveA HH
S "AE ZoZ UERRTH S=44%** p<.001). WFebA] HI ZEFE S
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T7HEeE e UM & 5 Qlvh
3, HA AEY] dgge] wEd Ae S & A3E dHud, Oﬂ?ﬂ]
ol wizel WA= FEFe] FAHE fFofulstAl WS O (F=45.85, p<.001), 3%
°of AWEE oF 31.9%%1 Ao® vebgt. A Felds AT 2 ?1?711':%%
fEel SAHeR frovetA A4 IS A= AoE UERRTH B=57%*, p<.001).
ek H A AEERS AT At St ek ST & 4 Sl
KR

OdL
ok

-
(0]
o,
?

gelstara g ﬁw‘ﬂ‘?—ﬁ =
=27.59, p<.001), 3] =32

ojo] Auk 7P AL Fxp)F wEFo v H = 9
N A, AudAZt BAH R felnEiA e
dg e oF 22%2 Aoz yeiwth A5 F

A s Aee A3 AN wiE
of ZAHoR FoueA HH JIFS A= AoR UEFLTH B=47F** p<.001). u}e}
A dubige] A At SRS E R FUksthal B o Qdoh

At 7] o] AFtsdo]l age mX|= G HdstAA =, T oS 1 AAAATE F
A2 fojugto] YeERA] eiekar, AdA B AGME tygride] AFFEs
FT5oHA K3l 7ol 717hE Sl

44 €3 28EQ S AFNY Fx}, 180] uZd) uXE J3F FFEA
Ha Z2eEQY A9hd, 8ol wiEdd wX= FEgFS HdFe7] Astel A4
3lAEAS Aldean, 1 A3 [ 10]9 2ok

[E 10) 9414 59184 2 ~EES)
[Table 10] Hierarchical Regression Analysis

Model 1 Model 2 Model 3
DY V.
B B t p B B t p B B t p
Intercept | 107820674 559 | .000 7779375 000 | 86708261 6.500 | .000
Firm
Year 10189212 | -.186* 190 | .049 8&B166 | -157 4279 | .060 | 51%5% | -106 173 | 086
Sl Firm Size 40436817 | -576*** | 6242 | .000 | -29087.440 | -414=* | -1.900 | .000 | BN | B 8318 | .000
les
Firm
Sector -1046.877 | -.047 58| 592 | -690.0299 | -8l 4722 | 690 | 53864 | .024 422 | 674
R&D 4740 | 4247 | 5191 | .000 | 1.265 | .113** 1646 | .003
Employee 149892 | 592*** | 9.135 | .000
F 13.331™ 19.440™ 45738™
R? 294 427 709
adj R? 272 427 693

*p< 05, **p< 01, **p<.001

fow, HAte s uy AL 53
X1 ) 220.294(p<.001)°] 21 31, F3 29] R2=0.427(p<.001)°] ]
31, B3 39] R2=0.709(p<.001)© 1°*T:} 2 R=1 P I B VR ) B

R29] ko] fojwnetAl S7kstl7] wiimel 2 AFEY A AMESE HyRTe JIF

o
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FoA wjZFol FojnatA FEFE VA= HoZ YER
AWMFE Fon)et Jao] Yelyx] ke Aoz o 2y 204 A
oAl G HIA = ASE YEHTH L =424, p<.001). 23 30|
frefmetAl FFS A= Ao=E YEFRI(S = .113, p<.003),
S X ASE UEFHTH B =.592, p<.001).
— A 42.7%= g HEHOZ 0%
2 FAEATE A FEE Z8UF Aok 2 AT SHEEsS] A
AA, AFslH G Z FEgS uxE AR UERY]

fox Xk

ME 2L MM oo rfr nE “Ll
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o

o ot
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it
o
il
X
1
of.
IS
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[\)
NeJ
N
X

ofth mebd HI
Fgol mAHolm, exd 4o Ha
AF3)H el o] Frhe Aol FHH it

o & A

FAE AEAow A, AHEA g3
A X Aol AARow =y} HA,

[3E 11] 91414 A4 AIHLER71)

[Table 11] Hierarchical Regression Analysis

Model 1 Model 2 Model 3
D. V. 1. V.
B B t p B B t p B B t p
Intercept | -562415.705 | - | -1.793 | .076 | -508252.1 | - - .070 | 21830654 | - - 109
g:zr;n 169272.239 | 138 | 1.422 | .158 | 80902.217 | .066 760 | .449 | -72192.66 | -.059 | -1.436 | .154
Sales g;::rtr(])r 312880.054 | 246 | 2.530* | .013 | 325490.22 | .257 | 2.981** | .004 | -63657.06 | -.050 | -1.157 | .250
R&D 16.098 | .465 | 5.339*** | .000 12.103 | 307 | 8.515 | .000
Employee 306.5 | &5 | 18.626 | .000
F 4.067* 12.984*** 131.558***
R? 0.077 0.289 0.847
adj R? 0.058 0.266 0.841

PR R Aol tial = Al IFRA S AldE Adh, B2E 304 AT
RN B = 35000, p<.000)3 Al ALESQ (L = .825%F, p<.000)= wiEell fref g
3 Aoz YelRth F, o8 W4E FAS A, dAdoR Adrd dubr|g

ZWA7E Aol= HA SEESS o] wiE/d 9
o S AAAATE =2 AB4.T%) =
e FEet7]e o HAIRMIE 9, Ha =
not supported], AT/ T2} B 18R] FE FolW vjFol= FHAR #EE o
AL Al = Qv

ok, kMol 24 AdeA UeRR s sAAY ¢ Adou(Es], HA
2HEHQH G 7I9Y A-EA ool dfdoloelyt BAelel =
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2

=2

olo rot

depe wAhs Aol wiEele] FPET MU o] Folgoms WAS:
dAdol o 2 5 otk del fdslel sAth drwsel @ BAlaus oAl
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3 %3 L HIE ZEEY Y AFEEE 189 & F7tol
Qe Fau, AP 18 FE dEde] BANoR Foud gL Fi
Aoz tedta & F ok AW/NQANAE o] Mol FAR Anrh ero,
A% 719 A9 AN Gololat AgolodE FHH fclow g
AolA Abol7k vehktha ® 4 etk Z, WA AEEQe] A Faeh nge
Mol olo] AWM olojelm A FFEL F7] wiel UA Aye HA

51 979 89F 9 AJARY
511 9727 29

oA WA 2BEQE 9w /19 A7 AT Rzt 19 el ge
AAA wdel 83 2 AHA wdte] ol

2
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&
o2
o
o
=)
2
rlr
N

o5 e 7 P Aoy} omy Mg FEAo AWmsl 98 UG
Akl A A [ 1219 2ol a3 4 itk
[ 12] 714 A427
[Table 12] Hypothesis Testing Results
Hypothesis Description Results
H1 Increase_ in R&_D m\_/estment by technology_—based start-ups will increase the Supported
economic profitability performance of the firm.
Increase in R&D investment of a technology-based company(non-startups) will
H2 . . L b Supported
increase the economic profitability performance of the firm.
H3 Increase in R&D investment b_y technology-based startups will increase the social Supported
employment performance of firms.
Ha !ncrease in R&[_) investment by technology-base(_j company(non-startups) will Not Supported
increase the social employment performance of firms.
There will be statistically significant differences in characteristics between
H5 Supported
technology-based startups and non-startups.

4ge Mol o@ AFRA A, b 4F ALdsn BE ATl AAHT
FIHoE HIA 2BEYT AWAY 2 ATH Aolsh wge Aol FAHOR
oA, Azel Slojt A ABEQL A4, AHA A FEe T oD
e, Aurlgle AAA AR AEel: Jlelsh, A8 An FEel: FAHoR
FoF wAE HolAE R

rl

124, %4 AR gen gk A, B e
Eq3 9wy BRI Qold AP FAe ke uE A% ge FAY &
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e dodl= Ao yEEt ofHd A= [P 1, 218 BT AAske Az A
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g RemE 4H gue Ahch Au A1de] A5, ATAL] wWE Aol AN
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3} G eJolel(=42, p<0l), WL} FaFolol(=33, p<0l) B SAHoR Fod 44 4
ol AAAT, Ak /)e] AP, 25wl 1§} JYo]0(=32,p<01), AEH} F]
©)(=-42, p<01) BFol BAMCE frold HA FwAol Aotk %, €A ArpEglel
S mge] FrhsA Gelolel, Agolojol BE FbsE W, A /19 4§ 1§
o] F7ksh ggolel, Agolole Fadh ool wet A 4t FUA AAHA @
sp=dl, ol Z1gel 4w W A8 Fast AHe B AHEYS g 9w d3
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