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The relationship between technological innovation activities
and firm size in the service industry:

Schumpeterian Hypothesis

Ji-Hoon, Lee - Hwan—-Joo, Seo

Abstract : In spite of the increasing importance of service sector, most previous
studies on schumpeterian hypotheses originated from manufacturing firms that have the
needs to invest heavily in research and development (R&D). Conversely, we investigated
the relationship between technological innovation activity and size of firms using panel
data. Results of the analysis, the following results were obtained. First, the details
depending on the industry sector was divided into active and vigorous industry
technology innovation activities did not. Second, the relationship between firm size and
technological innovation activity may not be, depending on the industry, some of the
U-shaped model, may be. Third, showed fewer intangible assets, more debt, larger
exports which further promote the technological innovation activities in industry. Finally,

the relationship is responsive depend on the firm size variable.

Key Words : Services, Schumpeterian hypotheses, Firm size, Heterogeneity
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<E 4> I EZEAY

W =2 (7)) bz XA i o

7% 82125 (Rd) 1318 133 095 0.01 776

] Size_sale 1318 2426 159 18.93 3064

—— ¥

SRR Size) o o 1314 521 135 0.69 10.69
%1% (Exp) 720 1012 2184 0.00 100.00
339 £ (Debt) 1300 16957 531.96 046 1540834
%%x}*¥(L1nt> 1079 19.71 249 955 2391

& 24 2HLL) 1316 219 224 15.39 30.28

71 1% (Age) 1318 17.19 1271 1.00 81.00

<Amls) A AT FRAE>

105 9% 85| 75| 65| 55| 43| 35| 23| 15| 10%| 9% 83| 75| 65| 53| 43| 35| 25| 15|

<zs7Inreg> <FERR >

15.8% 15.8% 48.7%

10.5% 10.5%

15.4%
10.3% 10.3% 10.3%

I 2.6% I 2.6%
0.0% 0.0% I 0.0%

103 93] &3] 78| 63| 53| 43| 33| 23| ] 105 93| 83| 75| 65| 53| 43| 35| 23| 15|
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Hansen A4S 4502 4y 2 FHa7} 9tk Hansen AL =157} Efdeiths
AF-7H4S A A3 H(Hansen & Singleton, 1982). 54+ Sargan testZ 2 A 8}7] %= &4 ut
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el — L o
Bl Modell Model2 Model3 Model4
Rair 0.3859"* 0.4304* 0.4795+ 0.5333*
' (0.1314) (0.1170) (0.1031) (0.1018)
Size_sales, -0.2456** -1.6912
- (0.1183) (1.2936)
Size_sale;; x Size_salej; (88322)
Size_empit 0.0334 -0.0113
B ' (0.0714) (0.3488)
Size_empiy * Size_empiy ~0.0104
' ' (0.0337)
Exp 0.0015 0.0032* 0.0031 0.0013
(0.0025) (0.0019) (0.0023) (0.0028)
Debt -0.0002 -0.0001 0.0000 0.0000
(0.0002) (0.0003) (0.0002) (0.0003)
Lint 0.0856"* 0.0546** 0.0618 0.0588
(0.0328) (0.0243) (0.0339) (0.0248)
Lt 0.0294 -0.0855"* 0.0124 -0.0021**
(0.0494) (0.0375) (0.0430) (0.0511)
Age 0.0009 -0.0062 0.0029 -0.0028
(0.0060) (0.0043) (0.0049) (0.0040)
constant 45485+ 1.5261* 23.2264 -0.0398
(1.6691) (0.6014) (16.9426) (1.8835)
p-value for Hansen test 0.332 0.544 0.491 0.338
p-value for AR(1) test 0.019 0.013 0.009 0.007
p-value for AR(2) test 0.216 0.126 0.187 0.127
Number of Observations 468 468 468 468
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<¥ 6> MdEZ=ZAtoll tist =5 A1t
EER Modell Model2 Model3 Model4
Rd 0.3844* 0.5237** 0.4387* 0.6353"*
o (0.1513) (0.1172) (0.1029) (0.0967)
Size sale -0.3556"* -3.8741%*
e-salau (0.1641) (1.3224)
. . 0.0735
Size_salei; x Size_salej; (0.0271)
Size emp -0.1226 -0.3377
Fe-emb (0.1039) (0.4922)
Size_empi; % Size_empiy (88}1;;1)
Ex 0.0016 0.0006 0.0007 -0.0001
P (0.0033) (0.0024) (0.0020) (0.0021)
Debt -0.0005* -0.0005** -0.0005* -0.0005"
(0.0003) (0.0002) (0.0002) (0.0002)
Lint 0.1057** 0.0766* 0.0605* 0.0577+
(0.0346) (0.0311) (0.0321) (0.0235)
Lt 0.0374 -0.0374 -0.0057 -0.0182
(0.0534) (0.0492) (0.0346) (0.0347)
Age 0.0042 -0.0064 -0.0030 -0.0037
& (0.0086) (0.0056) (0.0060) (0.0048)
constant 6.7024* 0.9217 50.5541** 1.2655
(2.7239) (0.7028) (16.6041) (1.6463)
p-value for Hansen test 0.327 0.423 0.928 0.919
p-value for AR(1) test 0.062 0.029 0.039 0.020
p-value for AR(2) test 0.465 0.271 0.361 0.254
Number of Observations 333 333 333 333
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<E 7> nEpUlgkdol| et FEZ

ilss Modell Model2 Model3 Model4
Rdi, 1 0.3840 0.2285* 0.4605* 0.2687
’ (0.2942) (0.1270) (0.2540) (0.2632)
Size. sales, -0.2382 5.7616
T (0.2419) (16.9131)
Size_salejy x Size_salej; ((S 3142533(;
Size_empi( -0.2780 1.5247
B ' (0.3804) (2.3320)
Size_empi; % Size_empi; ~0.2091
- - (0.2443)
Exp 0.0030 0.0050 0.0047 0.0054
(0.0085) (0.0035) (0.0174) (0.0043)
Debt 0.0006 0.0004 0.0008 0.0005
(0.0004) (0.0005) (0.0008) (0.0007)
Lint 0.0744 0.1109 0.0017 0.1571*
(0.0579) (0.0712) (0.1839) (0.0734)
Lt 0.1079 0.0941 0.0674 0.1197*
(0.1612) (0.0835) (0.2439) 0.0717)
Age -0.0004 -0.0064 0.0089 0.0149
(0.0213) (0.0215) (0.0241) (0.0295)
constant 2.4714 -2.1728 -68.5313 ~7.7253
(8.0353) (1.4579) (201.7801) (5.5450)
p-value for Hansen test 1.000 1.000 1.000 1.000
p-value for AR(1) test 0.087 0.064 0.151 0.115
p-value for AR(2) test 0.128 0.109 0.247 0.101
Number of Observations 33 83 33 33
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AL Tl B e nygow Ay uAHEgINS At 1 A3 F99 7
AR Ao A S(-)] Wako 7 23k A= wo] ujAgs BAV} gl S &
T At BAMFA = FERF(Exp) T FEARHLY ] F(+)e] Wheko 7 7]&E Al
53§93 AAS JeEhgie
<E 8 wRZE ks st FHZ I
W5 Modell Model2 Model3 Model4
= FE RE FE RE FE RE FE RE
Sire_salon, | 07201 | 05587 ~0.1693 | —2.6326'
=SAGE | (0.0990) | (0.0865) (1.2741) | (1.0121)
Size_saler; 200117 | 0.0413~
x Size_saleys 0.0267) | (0.0203)
— 05238 | ~0.4262 14673 | ~1.2093+
e (0.1574) | (0.1403) (06255) | (0.4380)
Size_empiy 0.0964 0.0690~
X Size_empiy (0.0619) (0.0358)
o 00214 | 0.0203* | 00165~ | 00179 | 00214 | 00199~ | 00151~ | 00155~
0.0040) | (0.0043) | (0.0060) | (0.0061) | (0.004D) | (0.0046) | (0.0060) | (0.0064)
Debt 00017 | 00006 | 00011 | 00003 | 0.0017~ | 00006 | 00011 | 00003
00006) | (00004 | (00001 | 00005) | (0.0005) | (0.0004) | (0.0007) | (0.0005)
Lt 00437 | 00897 | -00259 | -00017 | 0048 | 00763 | -0.0566 | -0.02%
00479) | 00482 | 00632 | 00577 | 0.049%) | (0.0515) | 0.0652) | (0.0600)
L 00435 | 01425~ | 0542 | 02211 | 00430 | 01263~ | 0.2364" | 02009
00576) | (0.0494) | (0.0889) | (0078 | (0.0881) | (0.0509) | (0.0882) | (0.0780)
Age 00296 | 00139 | -00062 | -00025 | 00328 | 0009 | 00048 | 0.0040
00164) | (0.0149) | (0.0214) | 00186) | (0.0I18D) | (0.0148) | (0.0222) | (0.0184)
172307 | 103103 | -14816 | -20296 | 106392 | 359632 | 11015 | 10057
constant 29971) | (20516) | (21978 | (159%64) | (15.3524) | (132020) | (27248) | (2.1232)
I 14.12 12,66 19.43 17.16
(0.0283, FE) (0.0437, FE) (0.0069, FE) (0.0164, FE)
Number of 65 6 6 & 6 & 6 6
Observations
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