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Self-propagating mechanism 1-a, /a
Diffusion of IT ey
New functionality Parameter  Estimate  t-value  adj. R*
a 1.48x107" 8.94 0.998
b 1.44x10? 9.85
a 3.43x107 7.63
b 421x10° 865

Network externality I 938x10°  10.89
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Diffusion Integration — Innofusion Function inwhich Functionality Development is only an option.
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®1 EENBEEXERNEER
OIS = F(IOP,IT,SI,VJP,VUS)

where, IOP: international oil Price; IT: IT investment; SI: valued added of service
industry; VJP: Japan’s GDP; and VUS: US’s GDP.

Taylor expansion to the secondary term

InOIS = A+ InIOP +InIT +1In SI + nVJP +InVUS
+InIOP*In IT +1In IOP *In SI +1n [OP * InVJP +In IOP *InVUS
+InIT*InSI+InIT *InVJP +InIT *InVUS +In ST *In VJP +In SI *In VJP + In VUS *In VUS

Service Sector

F4 NI LETOENDHTS

Industrial society: -1990 Coordinated by Oil

Information society: 1991 -1999 by material based IT

Post-information society: 2000- by non-oil services

Zhug, &5, B10IRT 5T, R EREFE D PO 1
ENBEWREE oM EICKOEm =T — < AR LRIT T

Transport, Wholesale and retail | Eating and drinking places, - N . .
trade, Finance and insurance, | Accommodations, Medical, health WHZE, &0\1 1, 120 Webl.0 15 Web2.0 ~DT 7 h3
Real estate, Information and | care and welfare, Education, — T AL /f/\j— B,
communications learning  support,  Compound
services, Other Services (not N . . .
elsewhere classified) =5 BAR®DIPO % 577 #1D/8— 7 +—< > A EE (2003-2005)
\ T St Numfber Years  Age  Stockholder  Publicizing Saletsh
#E: Moriyama (2008). IgO for of intensity intensity grr(:tz
firms IPO  CEO ( SH/S) (PD/S) (AS/S)
DAREIZRN L,T:‘ZFEE%“(FE?‘:‘#E“‘/‘%Z@HJJMﬂﬁﬁﬁ'C“%%Zf:o
non-MFP 545 203 526 3.8 19.7 22.7
XA ELR J VAU RN 72 = SO E BER P E I T R 2, 31T
Total 577 19.6  52.1 3.9 20.7 23.5
YD THD, —
0,
non-MPF 6% 0.4 0.8 1.8 34 1.6

= 2 FV/ UVOEBENBRERXENEER (1970-2007): EHHRE
E(10% BEEE)

InOIS =38.844—6.642In IT—78.170In 512+ 65.745InV.JP+0.125In IOP*In IT -0.145DIn IOP*In SI2

(1.68) (-2.15) (-3.21)) (2.95) (6.29) (~5.00)
~7.187(1=D)InIT*In SI2~7.140D1n IT*In SI2 +6.793In IT InV.JP
(-2.79) (-2.78) (3.08)
+16.253In S12*InVUS—14.3061n VUS* InVJP
(3.02) (-3.02)
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ol 1OP
5
‘/a‘;‘ OI’TS = 0.1251n [OP = 7.187 (1= D) In ST —7.140 D In ST +6.793 In VJP
n
‘”TOS’IS ~78.170 ~0.145 D 1n IOP 7.187(1- D) In IT — 7.140 D In IT +16.253 In VUS
oin
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SI Leading elasticity

) 1970-1990: 10P (0iy)
L 1991-1999: IT
2000-2007: SI (Services)

-
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(1970-2007): 3 ERBE ).
& EH: Moriyama (2008).

it o %

where Stockholder intensity: Number of stockholders per sales (¥B); Publicizing intensity: Frequency of the firm’s
name publicized in WEB over the last 2 years per sales (¥B); and Sales growth rate (% p.a.).

High density of information led by information carried MPF
plays a decisive role leveraging open innovation. T

! Diffusion of IT High performance g
inIPO firms

Density of information
2

Interaction with
institutional
system

Information Stockholder intensity
Earlier (Information carricr)

FD emergence

@ M

Vearsfor PO Ageof CEO

1s
i n Publicizing intensity

Network extemality (Information density)

4

Acceleration and advancement

MPF: Mobile Phone Firms - Acceleration and advancement

of IT diffusion of IPO firms
IPO: Initial Public Offering
v s 3 P 7 =
10. #EFEBEERE PO EOHRETIL.
(1= imovaor Parameter  Estimate  tvalue  adi B
1+20 ¢ N, 2424105 14587 0.999
N, 2.49x10° 75.66 4,/p;=0.78x104
p, 138105 835 [g,/p,- 220100
ran s :
Web 1.0 Web1.5 Web2.0 Webh25 ! 9 1.08x101 5833
| | | | ey 260 42/P2> 41/
) 25% .
2omgs ' FD
2000732003 10 20087 242605 4: e Lo 21 g > = nerease

¥, fioon v o
s 2000/3 — Web 15
Inflection time S5=0 | 200310 5 Web 2.0
ar 2008/ 7 = Web 2.5

R 11. N - NRETILIZE D cojp KA VOBEEHED SR
(May 1993- Dec. 2020)".

“ May 1993 - Jun. 2006 actual, and Jul. 2006 - Dec. 2020: extended ~ estimates by the model using May 1993 -
Jun. 2006 data.

142 gt
FDpp N__» - — 4/p:> 4,/p;
e p(innovator)_g (mitator) q/p
Web 2. Web 1.0 1.38x10° 1.08x10 0.78x10* dFD>0
Web2.0 0.25x105 0.55x10" 2.20x10* dglp

Web 1. Shift to open innovation

X 12. Web 1.0, Web 2.0 M#FHEERIE (FD) DHEFS.
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Diffusion model ¥ = — Y. m=N_ 4 be | Timing of FD emergence corresponds to the timing that
1+be Y maximizes the secondary derivative of the diffusion trajectory.
FD: Ln'“f“Frf)e"“ 1. Following Rogers, Mahajan and Moore, timing of
3445 FD emergence can be identified as follows:
2
=6 Timing of FD emergence
7 U S '
5 N 0 ——>f ——> ¢ —> L —>
1
. Increase in diffusion velocity | Decrease in diffusion velocity
N
11+ 6) accelerate | decelerate aceelerate decelerate
N t - E t
ar 1 whre 1 infletion point ofdiffsion velocity ns cresin prid: # infecton
dr point of diffusion; and r.: inflection point ofdiffusion velocity n it decreasing period.
16% 34% 34% 16%
/ s
s 2. This time corresponds to CHASM.
t dy N 23 1
8 S=['as=[yy; Y o R
ar [ ar S =VE b =N N
drt
erggnee of FD Given the inital level of diffusionfltl S _ o\
1(1+b) = 0.05, N
CHASM
Timing of FD emergence / t

13 ERPEICHITLIEEREER -FHERHOL AL

FD q
b (p+a)t
se AEDN e
u-amh \ FD= W Earlier Emergence of FD
N, { Al AFD 1
Y
ve N(l— ef(pﬂi)'l)
e 1+4 e"""’”"
ar [
dt /\
— N~
oy f
dr
g 1
4= (pw)ln[(h«/g)ﬂ Emergence of FD
&Y
T —
t=———in 2| Shifting to th ive FD
(o P mq ng to the successive
t & !
‘\Emergence of FD
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.
B(;
I ¥ B(x):—; N
7’ 2+43). (1+x)
& x InF——]
(iA;)Z r I X
de p where x>1,x%2+43 I
L
. 0 N X =111
X
| | —
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4 7 10 13 16 19 22 25 28 31 34 37 4
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where ¢/ p=x and

1 Pl_ Nl x
p+q)1 [(2+«/§)q}7yl [(2+«/§)]

-y
P+q
dr, _di, _ d}l[ x
dg/p dx 12+«/7
S0+ 0L p)
wheeyo L r__ 1 i
p+x) " x  p(+x)x ~ dx [p(+x)]*

Therefore, ddt/' can be developed as follows:

a LR . . { [0+ 9L ¢ pyag &2y,
1 In[— 1+ = 1+
dg/p  [p(+ r)] 2+43) pr(1+x) px(IH)L p(HX)
[+ x) D, pinf2Y3) *‘f) dt
In case when W (x) = -1, —L-<0
p(l+x) dq/p
7 HFHEERI B F IR A
2 2
@ 0+ P, p]ln[(z-hf) (1+X)dp &3 “f)] pln[@]x
1 -
dq/ p p(1+x) <l pl+x) p(+x)
IR DN AT O
o dx x x
P (1+x)
If 1<x<2+4/3,then, and so If x>2++/3, then, and we get
_dn al__ ! __1 NP5 SO S S
ap™’ T ap W@, 00 alp " T ap W@,
x 1 x x 1 x
= Tdxp m[(2+f)] A+x) 4 dx p I [(2+f)] (1+x)

where z: x elasticity to p.

®8 FEBOE

%

Area  dP/dx  dt/dx X z
I + + l<x<2+43 z>0
1 + - x>2+3 z>0
11 - - x>11.1 -1<z<0
v - - l<x<2+43 z<0
v - + x>2+:3 z<0
A S
R FaFEeERIHOES
Necessary conditions satisfying both conditions %<U and %m can be interpreted as follows:
Given the x is large enough, then necessary condition for %G: and 40 Z<0 Garea I s depicted as follows:
dp x r
S0 = 77<7<n
P by o dale g
dq/p a
From the above condition it follows that o dalp _p o ding/p_dlng-lnp) dlng , _,
& alp dinp dinp dinp
Lol x _ dinp e I
1<P<0 @ —1<qpl<0 @ 1< <o g, ,nq e
dlnp dinp mp Aplp
di
- _dinx) 1 Since 0
= )X( h= (Hn[)) Tinx <° ce dplp <
dnp L )
/\r'/r' P P
dlnx ding/p d(ing~In p)
1l e ey S dethp)
dinp dlnp dlnp R I
¢ » qa p
o ANy A, "" "<0 = Shift from p to ¢
dinp dinp
& = ¢ (imitator) substitutes for p (innovator)
o =<0 . N
b = P
i = Open innovation
lim B(x) =— P
Py

B 16 13, UL L3 HThE RICEIL T, it
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Web 1.0, 2.0
MMElbHND,
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)4 q P4 B)
Printer LLBP 5.43x10° 5.82x107 10.72 0.033=q,
LBP/BJ 147x10° 2.90x107 19.73 -0.351 =a,
Mobile phones |  MP 3.10x10° 1.40x10”" 0.45x10* | -0.580=04
Software SW* 7.30x10™ 3.60x107 0.49x10° | -0.580=a,
Web Web 1.0 1.38x10° 1.08x10" 0.78x10* | -0.869 = a5
Web 2.0 0.25x10° 0.55x10”" 2.20x10° | -0.885=0
2
dpz B(x) 1
x X
(E';) Is B(x)=—F+-—
2+3), (1+x)
In[-—————]
. X
05
o . " x (g/p)
o5 b g substitutes for p
PV1 Web 1.0 Web2.0 PV2
0

-1
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