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Advancement of the Internet
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Freebies, easy copying, standardization Unique inherent characteristics

¢ Two-faced nature of ICT
ICT price down (trap in ICT advancement)
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Marginal productivity of ICT decline Bi-polarization of ICT firms

Enhance functionality development
by

Harnessing the vigor of free, non-economic resources  Construction of self-propagating dynamism
(soft innovation resources)

Reaction against productivity decline
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a) Analytical Framework
N LY

1+he™ 1+ bje”'J (41D

where J: dependency on the Internet, : carrying capacitylll, a,, and b5,

diffusion velocity of T and.J, and initial stage of diffusion of 7 and.J, respectively
Equation (A1) can be developed as follows:
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U Sincethe Internet has been playing a leading role in the whole ICT and providing significant impacts on_the dlﬂimmtn]zclm Of ICT, carrying capacity of
i ‘mowthin] tempo (a7 a1 2,7 ) were treated as bebaved inthe similar v

b) Empirical Result

Table A1 Governing Factors of ICT Prices in Finland and Singapore (1994-2011)

Finland

. ~1.605+0.052 Dy, - J—0.052 Dy, J ~0.030 Dy, - J +0.0051+0.268D,, ~0.568D,, adj.R>0.977 DIV 276
(9.53) (508 (3.87) (-3.76) a2neer (194" (:2.69) N=00170

Singapore

869—0.180 Dy, -J —0.112 Dy, -J +0.003 ] adj.R? 0.775 DIV 1.92
97)  (-4.83) (-4.89) (1.59)** N=00570

Pr prices of ICT, N: carrying capacity, J: Internet dependency, Z- ICT stock, D: dummy variables.
Finland [); 19941999 = 1, others = 0; D) - 2000-2008 = 1, others = 0; D 2009-2011 =1, others =0; D,; 1997, 1998, 2002 =1, others =0 Dy 2001 = 1, ofhers =0,
Singapore. D) 1994-2000 = 1, others =0; Dy’ 2001-2011 = 1, others = 0.

The figures in parenthesis indicate t-statistics: all are significant at the 1 % level except *10%, ** 15%, *** 20%..

« B )4 a; b; a; b;
Finland -1.605 0.052  -0.052 -0.030 0.005 0.005 | 0.191 | 0.102 | 0.278
(1994-99) (2000-08) (2009-11)

Singapore | *1-869 -0.180 -0.112 0.003 | 0.012 | 0216 | 0211 | 0477
(1994-10)  (2001-11)

Demonstrates the state in 2011.

0017 0.017
Finland P 01917 T 1r0073 8

. . 0.057 0.057
P 021607 T o477
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a) Analytical Framework

Sales of the global ICT firms are governed by gross ICT stock (T,) (incorporating all ICT advancement fac:
including Internet relevant facilities) as follows:

S=F(X,I;) (X labor, capital. materials, and energy) InS=a+blnX+clnli;

X=F() InX=a+blnk
InS=a+bia+hnl+chl=(a+bag+ (bbred nB= a+pIndy a=a+bay p=bbetec

I:= R/ (p+g) (o rate of obsolescence of technology and g: increased rate of R&D investment at the initial stage) (21
InS=a+ phr/(ptg)=a+plnR-Pln(p+g)=a-pln(prg+pnR = a+BInR a=a phie.

500 global ICT firms in 2016 Sales is
In§=2.319+ 0.997 D; InR +1.013D: In R+ 1.023 D:In R+ 2.903D  adf. R 0.632 | gyverned by
(4.43) (15.18) (12.40) (9.65) (13.22) gross R&D
D, D, Dy and D sve dumimy variables, in the global
Dy High R&D intensive firms, D,!RA:Dincreum_&Em;,D,ELmlk&Dﬁtm:,kﬁlmeu ICT firms
The figures 1t dicate t-statistics: Al stthe 1% level.

(i) s 5 is govemed by R&D & in global ICT finms i) Logisic gromwth nature of €T
&5 _os dR_aS s v
swFm, - =5 _asa- 5=
’ R
_avx  dg

ENTTS

El s 1
2 o8- Sy=aN.—|
= asi(l N) av-g

x

Digitalization exceeds R > in b/a level

[2] ICT stock st time f can be measured by the following equation: results in productivity decline

LRt Pl and T =R (prg).  Thusd =R /(0 g)
Whont =2m 1. [~ R Aptg)  m time-log between R&D and commercialization

Table A2 Estimation of Development Trajectory of the 500 Global ICT Firms (2005, 2016)
= Lﬂk +cD
1+be

where S: sales, R: R&D investment, N: carrying capacity, a, b, e: coefficients, and 22: dummy variables.

. Ind
N a b € aagr. R D Tr
2005 53.80 1.55 2202 42.63 0.734 Dell = 1. Others = 0. 2.0
(2118)  (1696) (29.44) (18.13)
Samsung, Apple, Hon Hai, Amazon,
2016 5961 1.32 1594  99.09 0.784  \ykecson=1. Others = 0. 2.1

(19.45)  (11.40) (21.04) (29.68)

The figures in | is indicate t-statistics: All are

at the 1% level
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@) Analytical Framework
Level of utlity of consumptlon C—q+pry Estimated whole uility of consumption measured by both captured and
un-captured GDP (b marginal propensity of consume)

Utility of consumption measured by
HCI — H — a + bY captured GDP (HCI: Household Consumption
Index, b: marginal propensity of consume }

| Additional ufility of consumption From equations (3) and (5)
measured by un-captured GDP () ' S ©
= H ()= A ET e = bou

“ Whole Income UIHBPFMed Gbr
Base level —
sousumption ¥ Yty o consumption Wy E _A-E*-e" (7

Captured GDP  un-captured GDP b b
Fig. Al. Concept of Un-captured GDP in the Consumption Behavior.
M C

Tpically, 1115 demonsirated M= nf

umption function

N: Organizations] inertin factor _ iE o e 4 (8)
C=a+b'y (1) H=a+hy @) H=A-E-—-¢ =nd E-J &
(u) Discrepancy between two consumption functions R 9)
 can be attribyted to the Internet (/) with certain inertia (W)| I A = Innd) + (@ + 1)In E — plnJ + AT
W= C-H=H-(=)=(a+VY)-(a+bY) = (b-B)Y ) =g s

(ili) Utility of consumption level motivated by un-captured GDP vhere a—land). b-a+l 6=, d,=2

T Bt g
i i @ @ pesee 10
(iv) Utility of consumption measured by un captured GDP b b
5) e d GDP ratio * coneums
BB =b-u¥=A.E - ¢ s . "
by elasticity of uiiliy to ny

(E} and aceelerated by the Intemnet ()

b) Empirical Result

Assumption of the empirical analysis
Un-captured GDP can be aftributed to
Advancement of the Internet with organizational inertia —3» Represented by elasticity of utility to consumption
and accelerated by the Internet => Organizational inertia is proportional to the level of this elasticity.

Table A2 Governing Factors of Household Consumption in Finland and Singapore (1004-2013)

15 Household.
Finland |InH=7261 + 1.659InE - 0298InJ + 0.003/  adi.R' 0997 DW 190 Gl )

. . . . sticity of utility o
(40.85%) (1508%) (-14.20")  (1207") P
5349 = 0.188InE - 0.275InJ + 0015/ adiR' 0.978 DI 1.44 || Figwes i prenbesis

(22.61") (2.897)  (-3457)  (10.76") 2

significant
l respectely).
o T l

Singapore |InH

1
ntthe 19 and 5% lovel.

Effects of elasticity of utility to consumption and the Internet acceleration are significant in contrasting

eaptured GDP based consumption.
.

=In(nd) +(@+1)InE-glnJ + A =a,+b Ln£+c,ln.]+a“.,.l

UN-captured
where  a, = In(nd), b= a+1, ¢, = ¢, d, = i
b: Marg
Un-captured L H(£) A4-E*.e¥ s phled o consum uY
GDP u¥ = T 5 3| mvemsares |:> n=—
vus 2o v
¢) Examination of the Result
Table A3 Correlation b the Internet Ad t and

Model 2 1s most significant.
Finland: sift to new trajectory

Un-captured GDP Shift in Finland and Singapore (1996-2013) I i« .
Singapore: cling 1o same trajectory

Before inflection After inflection
Finland| 1 Ingy=4.286-1.899D,,,In1/J +0308D,,,In1/J -5.182Dy,,,  adiK 0.936 DIV 2.35 AIC-83.43
(3.93") (462" a7 (-465")

()

Iy = 481722093 Dyggy In I/ JE0.259 Dy In 1 /T —5.560Dy,,  adj.R* 0.982 DIV 2.2
(95873 (-1096™) (5937) (-1074™)

c 1055

3 IN5=3.699 167305, I 117 +0250D,; 01/ — 44100y, adiR® 0.973 DW 2.05 AIC —99.04
(10.28") (-12.02) (4.16™) (-11.117)

Singapore| 1 Inyy=0.980—0.817 Dy In 1/ J —0.861 D4, In / J
(3.02") (-7.21") (-6.65")

adi R 0.766 DW 1.82 AIC —68.61

2 Iy=1.04320.834 Dyegln 1/ JD.892D sl /.7
(3.627) (-8.097) (-7.73%)

adiR’ 0.500 D196 AIC ~71.27 )

3 Iny=0.869—0.787 Dy lnl/J —0.819D,  InJ /]
.96") (-7.21) (-7.02")

mi;'_RZ 0.761 DW1.93 AIC-68.27

77 - un-captured GDP ratio, I: ICT stock, J: Internet dependency, ),,,: dummy variable (period #r-1 =1, other period =
0) , i reads as follows:93600 (1996-2000), 0113 (2001-2013), 9601 (1996-2001), 0213 (2002-2013),

9602 (1996-2002), 0313 (2003-2013), 9698 (1996-1998), 9913 (1999-2013), 3699 (11996-1999), 0013 (2000-2013), 9600
(1996-2000), 0113 (2001-2013). Figures in parenthesis indicate t-statistics (*: means significant at the 1% level).
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a) Analytical Framework
Diffusion trajectory of sales §

AS(R) _ S(R)[ A\(R)]
dR N

Simple Logistic Growtli (SLG) with fixed carrying capacity (V)
(withaut self-prapag rrnmlg  function)

S.(R) =

R =17 b Py

Particular innovation which create new N during  Logistic Growth within a Dynamic Carrying Capacity
the process of diffusion. (LGDCC: with seif-prapagating function)

dS(R) [ sue)] N
A as(Ry) 1= S(Ry=——“E
i NRy) x(R) 1+be " +1
€ amying capactty increases as S mereases. Functionality spirally i as S
. (self-propagating effect).
1 I
:\'V(R)=5.(R)[7l MR 1 O asR)- ds, ua)
\1= ) SR 1-1-55

Magnitude of self-propagating function
NR) SR
f SR 5B

b) Empirical Result

Table A4 LGDCC Function in 500 Global ICT Firms (2005, 2016

LGDCC sty =

Ly
N a b a by adj.R?
2005 7528 127 26.65 035 034 0.999
G ams @ e &
5
2006 10223 077 1584 043 1.32 0999
amsy ey em) [ @

StR)s sales; Ny carying sapacity; &: R&D investment; @, b, ay by cncflicients,
Results ure based o he approximution approach.

The figures in pacentbesis indiale Lslatislicss Al are sigailicant ol (be 19 level
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