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Institutional Determinants of Technical Innovation in ICT Industry :
Based on An Empirical Analysis of OECD Countries
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Abstract

The growth of information and communication technology (ICT) has led to a rapid of business paradigm
shift incurred in the creation of new social/market value, changes of a value chain and elements producing
a value creation, and enlargement of the scope of market competition. It leads to the change and evolution
of industrial structure, requiring innovations of policy and institution. However, most studies that have
focused on the effect of policy and institution on innovation are based on thick description and qualitative
evidence, while paying little attention to these linkages in an empirical way. Hence this study has attempted
to empirically analyze policy and institutional factors affecting innovation performance, particularly attention
to ICT industry in OECD countries. The findings derived from the empirical analysis provide important
implications for catch-up countries in relation to the innovations of policy and institution for effective
innovation system and start-up ecosystem.
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Table 1> Description of Variables
Variables Description Data
PAT | The total count of ICT patents granted at the USPTO. USPTO, OECD Statistics,
2007~2011
GSIZE The level of State-owned enterprises (SOEs) contribution to each
- country’s growth in 7-Likert scale (lowest = 7, highest = 1).
The degree of burdensome for business in each country to comply with
REG governmental administrative requirements in 7-Likert scale (lowest = 7,
extremely = 1).
START The gumbgr of the. legal formalities necessary to start a business.
Logarithmic value is used.
The degree of foreign ownership and investment restrictions in 7-Likert
MOVE | scale (very rare = 7, highest = 1)
scale (very rare = '/, highest = 1). EFW Annual Report,
TRADE The degree of extent tariff and compliance costs of importing and WB Doing Business,
exporting in a country in 7-Likert scale (rare = 7, extremely = 1). WEF Annual Report,
The degree of the strength of minority shareholder protections against 2006~2010
INVEST | director’s misuse of corporate assets for personal gain in 7-Likert scale
(very strong = 7, very weak = 1).
The level of venture capital availability in 7-Likert scale (highest = 7,
VC o
very difficult = 1).
COMPET Th.e level of free competitive market in 7-Likert scale (highest = 7,
limited = 1).
The degree of Internet use for communicating and undertaking trans—
B2B actions with business partners in 7-Likert scale (extensively use = 7,
not use at all = 1).
PR Intellectual Property right in 7-Likert scale (very strong = 7, WEF Annual Report,
very weak = 1). 2006 ~2010
TER Tertiary Enrolment Ratio. Logarithmic value is used. UNESCO Statistics, 2010
GDP Logarithmic of average value of each country’s GDP (current US$). _
Annual percentage growth rate of GDP per capita at market prices based World Bgnk Doing
GROWTH ¢ USS Business,
on curren : 2006~2010
POP The numbers of residents of each country. Logarithmic value is used.
RD Logarithmic of average value of domestic intramural R&D investments OECD Statistics,
in ICT industry (current US9). 2006~2010
42 24w 3] #4 F, 2 97 23| A314[Robust-
ness) 2 At ZHAHDiagnostic Test)E A A] 5}
B ATNAE Ol e AFS] AN dom, o vet o] 4h Wi Fg
gk 3]9] ¥4 (Cross-Sectional Regression)< o gttt AA, 7|E FAE T8 A5
Tt o, &5 WUt IR E Fds 7 E HAkel EARS Am R A Y] A7) Q)
otsto] 2 o] & ¥F4=(Negative Binominal Count, = A5E AAG AEAE Skt <Table 2>
NBO) A€ Bedel 307 YL HAE & oA AN o} o] B FRe) 58 55 3
Atk BA £4& SPSS 19.09} Eviews 8.0 A} T zolE HH ICT Aol A 714 e &5

FEsta 9l v 84,11720d) whal, 7HE A




A237 A4% ICT Mo 7]& Aol Ygke njAEs HMTH 20 24 oF 13
(Table 2> Descriptive Statistics
(1) PAT (2) GSIZE (3) REG (4) START (5 MOVE
(6) TRADE (7) INVEST (8 VvC (9) COMPET (10) B2B
1) (2) (3 4) 5) (6) (7) ®) 9) (10)
Mean 5,990 415 3.26 6.82 3.94 540 418 3.04 5.26 549
Medium 746. 4.23 3.10 6.00 4.09 5.49 3.9 3.00 5.40 5.60
Max. 84,117 5.88 5.50 28.00 6.01 6.57 6.79 4.30 6.10 6.30
Min. 8 3.01 1.90 1.00 1.50 4.00 2.10 1.90 4.00 4.40
S.D Dev. 15923 0.53 0.70 4.62 1.09 0.51 1.02 0.67 0.52 0.53
Skewness | 383| 024| 061| 23| 03| 05| 06| 02| 069| 05
Kurtosis 17.85 3.94 351 10.69 291 340 3.21 1.89 2.83 2.10
Prob. 0.00 0.32 0.17 0.00 0.62 0.28 0.17 0.23 0.14 0.14
Sum 281,546 195.07 15330 | 321.00 54.68 196.70 196.70 14310 | 24750 | 214.50
Obs. 38 38 38 38 38 38 38 38 38 38
< o 538 AEehaL e AfolZ A 8 5 971 A1 &2
Mol =713 ool vl=3} Afo]Ze s AR S
I LG v x99 BPow o] 7 w A7 ICT Ak 9] oAl ot FEol 4%
7 39 S skeler, AT A o] 7 By & MAE F8 A A 2958 HFE
oA AREE WE bl R B fo] s 71 3 979 AU S E=ESleH, ofd
= A3 AolFe] gle Ao AU =4 ek 371 24 A= v <Table 3>3} 2t}
58 Agel Adza fge F& HaAsH <Table 3> ICT 53] &5 A& 5 W
(Least Square Method) 2 AH8-ste] 37 £4& TE oL, A THEE WY HgE S
AAsl o, NBC B4& AHERE 71 - 2 Z ofe 39 w4 23E BT vk 2 o
shehuli $AS St A3 A, olF e F Ryl 12 43 2o oJsku ICT Ahgle
g A=, Ao A, Fo4 sole= 59 A w971 Rk AAHEFEe] o
g Aol Ho] gl Aoz FAHAt AA, 4 ICT 2Fd el A Adatell 344 &S F+=
A P (Correlation Matrix)9} w4F 3% AL UEsH ol9fdl &= V& 94l A3 =&
SRIVIF)S Sall v 3417 (Multicollinearity) S A% A - A SHM| ASAR £
=42 sislh 371 Al ARSE WaE 7 Aol olstd 5o FAds AL Fd A
g AT R VIEZE A4 B4R 07 Hl gl Ao 7hag) 9)Fel 243 F - 7Y AR
e Hol e del EAe gl A= ol& A3}, WA Aug &3t A 5ok
AP = At YA, Breusch- Pagan-Godfrey 3 A B FEZFICT 941 Aol A 935
White Heteroskedasticity < -&3fo] o] A= 2999S gdsith ol whal] -
2FAd (Heteroskedasticity) 2] 35 AS39 A AW s A B BE 1g]al 2 7|
o] A3} &3 A ] fles St o9t A AASAY S AT Aee ASE
dd e 24 dabs <Appendix 1, 2>°l 453} A A= ICT Akg] 4l datete] dAE &
A ol g & gloleh & A ¥ A =(Good-
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(Table 3) Regression Analysis(Dependant Variable : ICT Patents)

Name Coefficient t-statistics p-value Hypothesis
Constant C -7.636 -1.345 0.178
GSIZE -0.761" -2.212 0.033 H1 Reject
REG 0.445 1671 0.094 H2 Accept
START 0.346" 1.568 0.100 H3 Accept
MOVE 0.598™ 3.074 0.002 H4 Accept
Irﬁjﬁi‘;‘gt TRADE 0747 ~1.436 0137 H5 Reject
INVEST -0.130 -1.003 0.315 H6 Reject
VC 0.789™ 3.002 0.002 H7 Accept
COMPET 0.908" 2.635 0.008 H7 Accept
B2B -0.601 -1.251 0.210 H9 Reject
IPR 0.673™ 2.579 0.009
TER 0.653™ 2.726 0.006
Control GDP -0.192 -0.560 0.575
Variables GROWTH -0.002 -0.032 0.974
POP 0.570™ 2.130 0.033
RD 0576™ 5.010 0.000
R*(Adjusted R”) 0.876(0.792)
LR Statistics(Prob.) 774885.0(0.000)
Obs. 33
Notes: . ™, ™ indicate statistical significant at the 90%, 95% and 99% level, respectively.

Table 4> A Comparative Government Role and Business Conditions in Non-ICT- and ICT-based Business

Government Role and Business Conditions Non-ICT-based Business ICT-based Business
Size of state-owned enterprises Negative (-) Positive (+)
Burden of government regulation Positive (+) Positive (+)
Procedures for Starting Business Positive (+) Positive (+)
Controls of capital & people movement Positive (+) Positive (+)
Foreign Trade Barriers Positive (+) Negative (-)
Investor Protection Positive (+) Negative (-)
Availability of venture capital Positive (+) Positive (+)
Intense market competition Positive (+) Positive (+)
Popular B2B E-commerce Positive (+) Negative (-)

ness of Fit) WA 4 Z A A4 (Adjusted Akl o] FAl Ao mH JEFT) 4x; Ak o)A

RY)<] Zko] 0% o] o2 e} 7] M4S o] Akl e] Al Aol A mHE G AAE v

gt T4 WSPAT)S Adgee] 433 =2 WSt

Ao R EIH A U< <Table 4> A& - A= 29159
T} <Table 4>+ £ A9 AF AT 7] ICT &A1 A3l mjA= Fakel ek Q137

HE gt A - AmA 20E50] ICT T4 9] 47 o] AF-A =& stz g
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<Appendix>
{Appendix 1) Covariance and Correlation : Multicollinearity Test
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{Appendix 2> Heteroskedasticity Test
White Heteroskedasticity Test
R-Squared 0.661 Adjusted R-squared 0.431
Hannan-Quinn criter. 41.257 Durbin-Watson statics 1912
F-statistic 2.870 Prob. F(15, 22) 0.012
ObsxR-squared 25.148 Prob. Chi-Square(15) 0.048
Scaled explained SS 14.234 Prob. Chi-Square(15) 0.507
Breusch-Pagan-Godfrey Heteroskedasticity Test
R-Squared 0.589 Adjusted R-squared 0.310
Hannan-Quinn criter. 41.450 Durbin-Watson statics 1.978
F-statistic 2.110 Prob. F(15, 22) 0.054
ObsxR-squared 22.419 Prob. Chi-Square(15) 0.097
Scaled explained SS 12.690 Prob. Chi-Square(15) 0.626
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