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The Impact of Technological Diversification on Innovation Efficiency
from Taiwan’s High Technology Industries
-The Moderating Effects of Firm Size

Abstract

Advisor : Dr. Lin, Hsiu-Feng
Graduate Student Name : Chiang, Li-Hui
Graduate Student No. : G99437014

Innovation carries a niche for a high-tech enterprise; the exclusiveness of
patent rights serves an important tool for enterprises to fight and defend. Owing to
the fact that innovative efficiency is the key to competiveness, the study focuses on
technological diversification and discusses whether technological diversification is
able to improve innovative efficiency and thus becomes an option of the technique
strategies for technological industries.

The subjects of the study include those TWSE/GTSM listed companies who
applied for patents from U.S. Patent & Trademark Office from 2001 to 2010. The
financial data was retrieved from TEJ database. The study adopts DEA (Data
Envelopment Analysis) to evaluate the innovative efficiency. Firm size was used as
the moderator to further find out the differences in firm size of the enhancement of
technological diversification on innovative efficiency.

The findings show that technological diversification has positive effect on
innovative efficiency. Technological diversification enhances the efficiency of
applying R&D resources in two aspects: the production of enterprise patents and
patent citations, both of which lead to revenue. Optoelectronic industries and
electronic parts industries reveal more positive effect than others. In addition, the
results of the study indicate larger enterprises, compared to smaller ones, have
better innovative efficiency. The advantage of the firm size is that larger companies
are able to stably invest resources and thus accumulate sufficient R&D capital.
Finally, however, firm size does not lead to positive effect in all aspects; when an
high-risk technological enterprise implements technological diversification, a small
company may better overcome organizational rigidity and have better innovation
efficiency due to its flexibility and cooperativeness. The study consolidates various
views on the effects of how innovative efficiency exists in different firm size.

Key Words : Technological Diversification, Innovation Efficiency, Firm Size
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33 o fii2. i BCCH-3](Guan, Yam, Mok and Ma 2006 ; % < 45 £ &4 v 2004 ;
FoFC- 8 A R 2010) 0 2 R AM ARG > £ 0 3;4 Wi LR AR
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2003 20 2 15 9 6 9 19 80

2004 27 3 16 10 8 12 24 100

2005 24 3 15 7 7 15 23 94
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6
IE,, = ay+a,ID,, + a,SIZE,, + a,GW,, + a ,LEV,, + a,AGE,, + 3 IND, +¢,, (1)

k=1

ik g 2P Tobit #-2](1)
=+ 5 ik 0 2R t 5
Constant ? 0.3463 *** 0.0994 3.48
TD ? 0.1970 *** 0.0206 9.56
SIZE ? -0.0234 *** 0.0067 -3.47
GW + 0.0453 *** 0.0169 2.69
LEV - 0.0065 0.0436 0.15
AGE + 0.0033 *** 0.0009 3.75
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IND5 ? 0.1556 *** 0.0280 5.56
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IE,, = f, + BTD,, + B, DSIZE,, + B,ID,, x DSIZE,, + f,GW,, + f,LEV,, + , AGE,

6
+ ZINDk +é&,,(2)
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% ¥ 3 4 Tobit ##-3](2)

wE % B 1 2 35 t &
Constant ? 0.0395 * 0.0218 1.81
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3045 HiES A B AT LM AR REF T AR M

6
IE,, = ay+a,ID,, + a,SIZE,, + a,GW,, + a ,LEV,, + a,AGE,, + 3 IND, +¢,, (1)

k=1

oy TV ARERET A AR T A
e % # tE % % t B

Constant 7 -0.4295 *** -3.69 1.1230 *** 6.95
D ? 0.1581 *** 5.12 0.2193 *** 6.41
SIZE ? 0.0258 *** 3.25 -0.0748 *** -6.40
GW + -0.0091 -0.37 0.0446 ** 1.88
LEV — 0.0448 0.68 0.0052 0.08
AGE + 0.0010 0.79 0.0040 *** 3.62
IND1 ? -0.0024 -0.02 -0.0306 -0.75
IND?2 ? -0.0653 ** -2.24 0.1405 *** 4.36
IND3 ? 0.2013 *** 5.12 -0.0254 -0.64
IND4 ? -0.0517 -1.38 0.0125 0.25
INDS ? 0.1722 *** 4.24 0.1569 *** 4.90
IND6 ? -0.0314 -1.20 0.0247 0.73

A i 507 508

X 189.88 141.31 ***
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046 FERPHPNIS L L HARTRIM 2R ERE-AHAFFTAF K

=P, +BID,, + B,DSIZE, , + B,TD,, X DSIZE, , + B,GW,, + BLEV,, + B AGE,,

6
+ ZINDk +é&,,(2)

k=1
$h SRl ®OFRAEE S MARAE R

pa i % #c t i\ % #c t iE
Constant ? -0.0234 -0.69 0.1165 **x* 2.67
D ? 0.0935 ** 2.47 0.2305 *%* 4.40
DSIZE ? 20.1247 -2.79 -0.1062 *** -3.99
TD*DSIZE + 0.2463 **x* 4.01 -0.0191 -0.28
GW + -0.0068 -0.28 0.0544 ** 2.28
LEV — 0.0637 0.98 -0.0199 -0.30
AGE + 0.0024 *3 2.00 0.0035 **x* 3.18
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IND?2 ? -0.0351 -1.20 0.1402 *** 4.26
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IND4 ? -0.0534 -1.41 0.0244 0.48
IND5 ? 0.2049 *** 4.88 0.1608 **x* 4.94
IND6 ? 20.0362 -1.38 0.0338 0.98
B1+B; ? 0.3398 ks 727 0.2114 %% 4.60

¥ A K 507 508
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Fo4-7 B s A FTreF 2 MG-A L RFL G AR

IE,, =ay+a,ID,, + a,SIZE, , + a;GW,, + a,LEV,, + a; AGE,, + ¢, (1)

g4 Y kg ¥ T FEEE
i+ 5o Tl t e T ik t e
Constant ? 1.2074 %% 7.30 0.6502* 1.74
7D ? 0.2689 *** 5.32 0.2676%** 3.23
SIZE ? 20.0716%%* 626 -0.0363 -1.43
GW + 0.0333 1.06 -0.0293 -0.35
LEV — -0.2762%%% 239 0.0634 0.32
AGE + 0.0069 **%* 3.80 0.0047* 1.47
# Ak 179 143
X 69.80 % ** 13.78%*
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1. IE DAFTRE S U ARFET ARG 5 B RS  BAERS T L A DS

™ T SRR 1_i(ﬁ)2 A E RIS T S S AP g
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MR NG e

SIZE DAFRN FARERD A
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2REE - N PR D B AN LIEE R L 7 %A E R A
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304-8 L ERBEHEMNS AL B AITCFM A2 NEE- AEHIFLGLR

IE,, = f,+ BTD,, + B,DSIZE, + fTD,, X DSIZE,, + B,GW,, + fSLEV,, + f AGE,

+¢;,(2)
- T X7 E TRy
=+ 5L T t e T t g
Constant ? 0.1661*** 2.68 0.1783* 1.78
D ? (0.2899% 4.05 0.1517 1.14
DSIZE ? -0.1367*** -2.76 -0.1724%** -2.02
TD*DSIZE + -0.1629** -1.71 0.2152+ 1.27
GW + 0.0503* 1.58 -0.0282 -0.34
LEV — -0.3323%** -2.86 0.0737 0.37
AGE + 0.0077*** 4.08 0.0048* 1.51
B1+PBs3 ? 0.1270** 2.02 0.3669*** 3.41
S 179 143
X 61.71%** 16.02%*

FhRTR
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™ L ppes R pi(ﬁ)z VTR R Al ni A DA P A

=1 1V
ek {80 Ni Ti # i NP oend ik
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249 FEREHPNS L BAFTFM G B ek - LT E2 AT

i3

IE,, = f,+ BTD,, + B,DSIZE,, + f,TD, X DSIZE,, + B,GW,, + fSLEV,, + f AGE,

+&,(2)
% Tp 8 % 1 LED Hp ks
5L % K t g % i t s % K t g
Constant ? 0.0529 1.05 0.4688 *** 3.19 0.0361 0.33
D ? 0.0836 1.24  (0.3889 **:* 2.85  0.1941 * 1.70
DSIZE ? -0.0431 -0.64 -0.1322 -1.51 -0.2580 *** -3.31
TD*DSIZE + 0.0177 0.17 -0.3799 ** -2.05 -0.0074 -0.05
Gw + 0.0670 *** 2.82 -0.0876 -1.08 0.0876 ** 1.73
LEV — 0.1291 1.25 -0.8738 *** 272 -0.0591 0.30
AGE +  -0.0029 ** -1.82 0.0066  ** 1.86  0.0111 *** 3.22
Bi+Ps ? 0.1013 1.33 . 0.0090 0.07 0.1867 * 1.74
e~ e 57 57 65
X 18.62 ** 49.19 *** 30.84 ***
RhTE
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