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Abstract : Dramatic advancement of the Internet has generated global simultaneous dependency on information tech-
nology (IT) which has, contrary to anticipation, resulted in the bi-polarization between IT advanced economies and IT
growing economies. While the latter enjoy a virtuous cycle between advancement of IT and its productivity increase,
IT advanced economies have fallen into a pit of a vicious cycle as further advancement of IT decreases its productivity.
Consequently, countries in IT advanced economid&saconomic stagnation. Similar bi-polarization derived from be-
yond anticipation issue can also be observed in business performance in high-technology firms. Aiming at elucidating
the inside the black box of the foregoing growth engine resulting in bi-polarization, an empirical analysis utilizing a new
approach integrating techno-metrics, psychophysiology and advanced monitoring techniques is demonstrated thereby
insightful suggestion to the above engine is provided. Innovation-consumption co-evolution based on co-evolutionary
acclimatization strategy is suggested to be essential for a resilient business while maintdiciegcg. A platform

toward this resilient business model is proposed.
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1. Introduction and consumption co-emergence (Watanabe, Zhao and Nasuno,

Dramatic advancement of the Internet beyond anticipation hag012).
generated global simultaneous dependency on IT (WEF, 2012; To date, a number of studies have pointed out the signif-
MIC, 2012; Shinozaki, 2012) which has, contrary to antic- icance of harnessing the vigor of emerging economies (e.g.,
ipation, resulted in the bi-polarization between IT advancedPrahalad, 2004). However, these works attempted to find the
economies and IT growing economies (Fukuda et al., 2011)_solution within an individual system, and none have taken the
While the former economies enjoy a virtuous cycle betweenpPerspective of a co-emergence of institutional innovation be-
advancement of IT and its marginal productivity increase, thefween the two types of economies with a recognition of current
later economies have fallen in a pit of a vicious cycle betweenbi-polarization structure paying attention to consumers anger.
them. Similar bi-polarization derived from beyond anticipation ~©On the basis of an empirical analysis utilizing a new approach
issue can also be observed in business performance in higibtegrating techno-metrics, psychophysiology and advanced
technology firms. monitoring techniques, insightful suggestion to the above bi-
Only the way in overcoming this paradox can be found polarization structure is provided. Innovation-consumption co-
by constructing a co-emergence of institutional innovation pe-evolution based on co-evolutionary acclimatization strategy is
tween two economies (Chew et al., 2010) by improving func- suggested to be essential for a resilient business while maintain-
tionality development (FD} in IT growing economies by ing eficiency. A platform toward this resilient business model
means of advanced IT initiated by IT advanced economiesiS Proposed.
This co-emergence beneficiates both economies by construct- S€ction 2 reviews beyond anticipation derived from IT ad-
ing co-evolutionary acclimatization trajectory common to both Vancement. Section 3 analyzes bi-polarization of IT driven
economies. This suggestion can be applied also to high€conomy. Section 4 observes growing anger of consumers.
technology firms in bi-polarization (Watanabe, 2009). Sections 5 and 6 demonstrate the significance of innovation-
Given the increasing initiative in consumers in innovation CONSumption co-emergence based on co-evolutionary acclima-
game toward a post-excessive consumption society (McDonfization. — Section 7 provides a platform toward this co-
agh, 2008; Watanabe and Shin, 2009; Watanabe et al., 2011§mergence. Section 8 briefly summarizes noteworthy findings,

this trajectory can be expected to be initiated by innovationPolicy implications supportive to resilient business and also the
points for future works.
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\?vg?:nﬁ)%ag par@gmail.com Dramatic advancement of the Internet and subsequent mobile
(Received June 17, 2013) phones development have contributed significantly to enhance
(Revised August 20, 2013) economic level in the world. Fig. 1 demonstrates trend in
(Accepted August 30, 2013) global simultaneous dependency on IT over the last decade be-

" Functionality development means ability to improve perfor- yyeen 2000 and 2010 as has been demonstrated in the dramatic

mance of_productlon processes, goods and services by meaqﬁ]provement in the literate ratio of the world as illustrated in
of innovation (Watanabe et al., 2003).
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Table1 Networked Readiness Index in 100 Nations (2011)

1 SE Swreden 5.94

2 SG Sirgapore 5.86
3Fl Finland 581

4 DK Dererark 5.70

5 CH Swritzerkaind 5.61
6 NL Netherlinds 5.60
7 HO Norwmy 5.59
8US Urited Rates 5.56
9 CA Canada 551

12 KR Korea, Rep. 5 47

14 HZ Newr Zealand 536
1518 Icelmd 533

16 DE Genrary 5.32
17 AT Anstralia 529
18JP Japan 525

19 AT Anetria 525

20 IL LeTael 524

21 LU Luxembourg 522
22BEBelghmn 513
23 FR France 5.12

24 EE Estonia 5.09
25IE Telnd 5.02

26 MTHMaka 491
27 EH Babrain 4 90

28 QA Qatar 4.81

29 WY Makysia 4 80

30 AE Uhied rab Buinates 477
31 LT Litoania 4.66

32 C¥ Cyprus 4 66

33 DT Portagal 4 .63

34 SA Seudi Arabia 462

10 UK United Kirgdom 550 35 EE Barbados 461
11 TW Tadman, China 548 36 PR Puerto Rico 4.59

37 &I Shwend 4.58

13 HK Hong Kong SAR 5.46 38 ES Spain4. .54

39 CL Chile 444

40 OM Onand 35

41 LV Latvia 435

42 CZ Czech Republic 433
43 HU Hangary 4 30

44 UY Unuguay 428
45 HR Croatia 4 22

46 ME hMoxdene gro 4.22
47 JO Jordm 4.17

48 IT Raly 4.17

49 PL Poland 4.16

50 TH Turdsia 4.12

51CH China 4.11

52 TR Turkey 407

53 MU Maritius 4.06

54 BN Bnmei Darussalam 4 04
55 KZKamakhatan 4.03

56 RU Russian Federation 4 02
57 PA Panama 401

58 CR Costa Rica 4.00

59 GR Creece 3 99

76 MO Mexico 382

77 TH Thailard 3.78

78 MD Moldowa 3.78

79 EG Egypt3.77

80 ID Indonesia 375

Cape Verde 371

82 KW Rvwranda 3.70

83 VN Viemam 370

84 BA Bosaon aual Homoqovaua 3 47

60 TT Trinidad and Tobago 398 85 CS Serbia 3.64

61 AZ Azerbaijan 3 .95

62 KW Kirerait 3.95

63 MN Mongolia 3.95

64 SK Slovak Republic 3.94
65 BR Brazl3.92

66 ME Macedonia, FYR 3.91
67 RO Romarda 3.90

68 AL Albarda 3.89

69 IN India 3 89

70 BG Balgaria 3.89
71LK SriLanka 388

72 ZA South Africa 387
73 CO Colombia3.87

74 T Jamaica 3.86

75 UA Ukraine 385

86 PH Pilppines 3 64
87 D M Do Boblic 3 60
88 GE Georgia 360

29 B'W Botsvwrana 3 58

90 Y Chaayana 3 58

91 MA Moarocco 3.56

02 AR Argertina 352

93 KE Kerya 351

94 AM Anmerda 3 .49
95LB Lebanon 3 49

96 EC Ecuador 3 46

97 GH Ghana 3 44

98 GT Guatemala 343

99 HN Honduras 3 .43

100 SH Seregal3 42

93

“ Color of the country indicaes  N: Ewrasian, N: Oceanda, N: Smerica, N: Africa
Sowrce: The Global Information Technology Raport 2012 (World E conomic Forum, 2012).

the left hand side of the Figure (MIC, 2012). Such an IT ad- Table 1 tabulates the ranking of NRI in 100 nations in
vancement has led to a dramatic decrease in digital divide irR011. Looking at the Table we note that Sweden demonstrates
the world as illustrated in the right hand side of the Figure (Shi-the highest score followed by Singapore, Finland, Denmark,
nozaki, 2012). This decrease demonstrates global simultaneouwitzerland, Netherlands, Norway, United States, Canada and
dependency on IT. UK. Japan ranks 18 while other G7 nations as Germany, France
The level of worldwide advancement of IT can be traced by and Italy rank 16, 23 and 48, respectively. Newly industrialized
the Network Readiness Index (NRI) measured by the WorldAsian tigers as Taiwan, Korea and Hong Kong rank 11, 12 and
Economic Forum (WEF, 2012). NRI measures worldwide ad-13, respectively. Contrary to such higher rankings in Nordic

vancement of IT by computing following four dimensions: countries, Singapore and majorities of G7 nations and Asian
tiger, rankings in BRIC as Brasil, Russia, India and China re-

() Environment (Political and regulatory environment, busi- main lower ranking as 65, 56, 69 and 51, respectively.
ness and innovation environment), Foregoing observations suggest that economic development
level in 100 nations tabulated in Table 1 can be depicted by a

(i) Readiness (Infrastructure, digital content, afidraabil- function of NRI as follows:

ity), V
5 = F(NRI) (1)

(iify Usage (Individual usage, business usage and governmeffhere \JP: GDP per capita at fixed prices.
usage), and Taylor expansion to the first term:

V
(iv) Impact (Economic impact and social impact). In p-at binNRI (2
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Fig. 2 IT Driven Economic Development Trajectory in 100 Nations (2011).
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Fig. 3 Stagnation in Economic Growth in IT advanced Economies (2006-2010).

wherea andb: codficients. 3. Bi-polarization of IT-driven Economy
Empirical analysis taking 100 nations in 2011 demonstratessimilar to the preceding analysis, empirical analysis taking 100
as follows: nations in 2011 demonstrates as follows:
\%
In = = 347+ 4.25InNRI + 1.03D; — 1.12D, (3) N a b c d
P 57239 1.68 -7.90 46434  -12913
wheret value of each term are 10.62, 19.47, 9.31 and -9.29 (9.62) (7.58) (-9.80) (14.54) (-5.25)

respectively, and the value afl jR? equal to 0.876D; andD,

are dummy variables d3;: 8 nations with extreme lower level
of NRI thanV/P (Qatar, Luxemburg, Kuwait, Brunei, UAE,
Norway, Italy and Greece) 1, other nations: 0; D,: 8 nations
with extreme higher level oNRI thanV/P (Sweden, Israel,
New Zealand, Finland, Jordan, Korea, Estonia and Malaysia N
=1, other nations: 0. strat(?d in F,'g' 3. . . )

This analysis demonstrates that economic development level This against gntlmpatlop happening cgr! be attributed not_to
in the current world is governed largely by the advancement Of_l_ehman shock in 2008 nglt_her_to Euro crisis as generally a_ntlc-
IT and suggests that economic development trajectories in thesi@ated, but to beyond anticipation source as demonstrate in the
nations can largely be attributed to the level of IT. following Section.

Prompted by these observations, Fig. 2 demonstrates eco- Sinpe .Iogistic. growth trajectory can be developed to a bi-
nomic development trajectory in 100 nations taking logistic polarization trajectory as follows (Tokumasu and Watanabe,

growth function initiated by NRI (Network Readiness Index). 2008), foregoi_ng anal_ysis suggt_asts that_ IT driv_en ecc_)nor_nic de-
Fig. 2 demonstrates that economic development trajectory in’€/0PMent trajectory in 100 nations splits to bi-polarization as
100 nations fit better to IT driven logistic growth function as demenstrated in Fig. 4.

adjR? = 0.885

While such a dramatic advancement in IT provides strong
anticipation in significant economic growth in IT advanced
economies, contrary to such anticipation, their economic
9rowth engine has disappeared except Singapore as demon-

follows: dy Y aN 1
— =aY(l--)= 1-
v N a - - = Treas (T Trga)
Y = B~ Ireavmib " cD; +dD; 4) o ) .
whereN: carrying capacity;D; andD,: dummy variables 1+eab 1q-ath
corresponding to the preceding analysis; anol c andd: co- aN

efficients. T o ieatby 1/(e3b) ®)
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Fig. 4 Bi-polarization of IT Driven Economic Development Trajectory in 100 Nations (2011).

3eyond anticipation stream
Net income (2011/4-12/3) ¥ billion
1) Dramatic advancement of the Internet

!) Digitalization of manufacturing Nissan 340 Advantage in
. knowho
3) New stream of emerging economies | Toyota 280 in assembling
‘ " - Cost reduction, increase in
Canon’s uniaue ’ Canon 250 competitive products
e 9 Honda 210 Providing HV technology to China
business model .

Shift to social infrastructure busine

Hitachi 200

Zo-evolutionary acclimatization Komatsu 160

1. Technological diversification Mitsubishi 110 Focus on automotive equipments
strategy leveraging intra Toshiba 65
technology learning
Fujitsu 43

2. Cooperation and competition
(coopetition) between printer and Sagmbionin Condemser
PC

TDK A2S

Moblle NEC A 100

Sharp A390
Sony AsS20

Panasonic A770 770 billion ¥
= 8 billion Ew

Co-emergence of Innovation and Consumption

Fig. 5 Bi-polarization of Leading High-technology Firms in Japan (2011).

aN 24 @b 1 (6)  those stering serious deficits. Contrary to profits in automo-
dy/dt gatb bile firms as Nissan, Toyota and Honda, majority of electric
1 machinery firms as Panasonic, Sony and Shafiigiad signif-
y=@Q+x)+(1+2) (") icant deficits. Under such circumstances Canon maintains con-
where spicuous profits. Hitachi’s profits can be attributed to shifting to

aN social infrastructure field not to indigenous electric machinery
y= —— x=eb innovation éforts.
dy/dt - L . . . )
] . ] ) Significant deficits in world leading electric machinery firms
Looking at Fig. 4 we note that IT driven economic devel- 45 panasonic, Sony and Sharp can be attributed to overlooking
opment trajectory in 100 nations has split to two economiesnew heyond anticipation stream as (i) dramatic advancement
While IT growing 70 nations (nations with NRI ranking 31 10 of the Internet, (ii) digitalization of manufacturing, (iii) new

100 in Table 1) have been enjoying a virtuous cycle betweerstream of emerging economies, and subsequent (iv) growing
IT advancement and its marginal productivity increase, IT ad-gnger of consumers.

vanced 30 nations (NRI ranking 1 to 30) have fallen into a pit of
a vicious cycle as IT advancement decreases its marginal pro4. Growing Anger of Consumer
ductivity.
Similar bi-polarization can be observed also in the competi-
tion market in high-technology firms. Fig. 5 compares
net income of Japan’'s leading high-technology
firms in 2011 which demonstrates a con-
spicuous bi-polarization between firms maintaining profits and

As reviewed in the preceding Section, sources resulting in bi-
polarization in leading high-technology firms can be beyond
anticipation issues as (i) dramatic advancement of the Inter-
net beyond anticipation, (ii) digitalization of manufacturing,

and (iii) new stream of emerging economies. All leads to
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(iv) growing anger of consumers as illustrated in Fig. 6. As X: labor and capital, antt level of IT by NRI

postulated by Nobel laurite in Economics, Modigliani, people This is also the same in high-technology firms techno-
never forget utmost gratification of consumption ever experi-preneurial strategy in the face of growing anger of consumers.
enced that has memorized in the brain affiéas consumers Co-emergence of institutional innovation between ribal firms
preference in consumption (Modigliasni, 1965). As a conse-andor consumers in a way to harness the vigor of partners has
guence of historical change in nations experiences, in line withbecome indispensable.

the general shift in commodity oriented society to service and Such a trajectory leading co-emergence of institutional in-
information oriented society, it is generally postulated that con-novation between two types of economies can be cafled-
sumers preference has been steadily shifting from economievolutionary acclimatization trajectotyas both economies can
functionality driven preference to supra-functionality beyond maintain respective sustainable growth by constructing a vir-
economic value driven preference (McDonagh, 2008; JCOtuous cycle between them through mutual inspiration and ac-
2012). Here, supra-functionality beyond economic value en-climatization of comparative advantages of the partner.
compasses social, cultural and emotional values. Such a shift In order to examine the significance of such a co-evolutionary
can be observed clearly by Public Opinion Survey Concerningacclimatization trajectory for co-emergence of institutional
People’s Lifestyles, conducted annually by Japan’s Cabinet Ofinnovation between two economies under the current bi-
fice (JCO). Under such circumstances consumers desires haymlarization structure, Fig. 8 compares trend in global change
been shifting (i) from economic value to supra-functionality be- in growth engine over the last half century taking 10 leading
yond economic value, (ii) from claimers to creators, and (iii) nations in current IT advanced economies and BRIC (Brazil,
to eco-contribution by own option. Consequently, consumersRussia, India and China) which belong to current IT growing
complaints to producers and also to themselves as being reeconomies. Growth engine is examined by analyzing key driv-
mained consumers have been growing. In parallel with suchng mechanism enabling a conspicuous development in each
growth, consumers wish to manufacture by own hand whathistorical era.

they anticipate has dramatically increased. Under such circum- Looking at the Figure we note that over the first 3 decades
stances, dramatic advancement of the Internet has enabled co(t961-1990) Japan (together with Singapore) demonstrated a
sumer accumulate more knowledge than producers. Their conconspicuous economic growth based égrowth oriented tra-
sumption mode has changedAtSCEASALttention> Interest  jectory” that harnesses own vigor for further innovation for
> Search> Comparisors> Examination> Action > Share. sustainable growth (Watanabe et al., 2006; Chen and Watanabe,
Maker movement enabled by digitalization of manufacturing, 2007). During this period Japan initiated growth engine was ap-
advancement of 3D printers and laser cutter has accelerated th@raised as a source dfJapan as No. 1 and also “ Japan’s
foregoing change in consumers preference and subsequent cohigh-technology miracl€.

suming style and behavior. New stream of emerging economies This notable growth engine, however, faded out in the 1990s
also impacting on consumers growing anger by realizing themas paradigm shifted from an industrial society to an informa-
the beauty of frugality and also suppliers simultaneous start ugion society and subsequent mature economy (Watanabe, 2009).

in new sales. Contrary to Japan’s decline, USA demonstrated contrasting
o _ growth by utilizing the advantage of digital economy (Kondo
5. Co-emergence of Institutional Innovation etal., 2007). This can be attributed tofunctionality develop-

The foregoing bi-polarization necessitates co-emergence of inment initiated trajectory that induces growth engine by cre-
stitutional innovation between two types of economies in suchating new functionality rather by quantitative increase in econ-
a way as advanced IT enabled by IT advanced economiesmy (Watanabe and Shin, 2009).

improves functionality development (FD) in IT growing  This growth engine also faded out in this century, particu-
economies which increases marginal productivity of IT in theselarly in the later half of the 1st decade of this century. Eco-
economies leading to their economic growth enabling IT ad-nomic growth in almost all of leading countries in IT advanced
vanced economies harness the vigor of IT growing economiegconomies except Singapore has stagnated during this period.
as illustrated in Fig. ¥ = F(X, 1), Y = V/P (GDP per capita), Contrary to such stagnation in IT advanced economies (also ex-
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Fig. 8 Global Change in Growth Engine.

cept Singapore), conspicuous growth has been observed in naigh, 2008; Watanabe and Shin, 2009, Watanabe et al., 2011),
a few countries in IT growing economies, particularly in China dynamism for this improvement can be revealed by analyzing
and India. This contrast corresponds to a contrast of a virtuthe leading role of functionality development in advancing util-
ous cycle in IT growing economies and a vicious cycle in IT ity function that induces sustainable growth significantly. The
advanced economies with respect to advancement of IT and iteole of IT support to IT growing economies by IT advanced
marginal productivity increase as demonstrated in Fig. 4. economies can be identified in this context of the analysis.
Foregoing observations remind us the limit 6fyrowth ori- Prompted by such perspective, Fig. 9 outlines IT driven
ented trajectory and also“functionality development initiated innovation-consumption co-emergence dynamism. It is gen-
trajectory” that functioned #ectively in current IT advanced erally postulated that consumers preference has been steadily
economies in the last century. Consequently, these observatiorshifting from economic functionality driven preference (Y) to
resulted in revealing the limit of individual strength and leading supra-functionality beyond economic value driven preference
us to realize the significance of co-evolutionary acclimatization(Q) (McDonagh, 2008; JCO, 2012). Here supra-functionality
trajectory for co-emergence of institutional innovation betweenbeyond economic value encompasses social, cultural and emo-
IT growing economies and IT advanced economies under theional values. AS mentioned earlier, such a shift can be

current bi-polarization structure between them. observed clearly by Public Opinion Survey Concerning Peo-
ple’s Lifestyles’, conducted annually by Japan’s Cabingtd®

6. Innovation-Consumption Co-emergence (JCO) as illustrated in the upper right of the Figure.

6.1 General Scheme With such understanding, utility function that represents grat-

Preceding analysis identifies the significance of the improve-fication of consumption essential for economic growth can be
ment of functionality development in I T growing economies for depicted by a function of Y and Q composing of (i) marginal
global sustainability by constructing a co-evolutionary acclima- €onsumption to Ut!“ty, (i) consumption, (iii) income elasticity
tization trajectory worldwide under the current bi-polarization @ consumption, (iv) IT elqst|C|ty to consumption, and (v) Q
structure. This is also the same for sustainable technopreneuri@asticity to IT as depicted in the lower part of Fig. 9.
strategy in the bi-polarization structure as a consequence of the While increasing trend in Q has been inducing IT depen-
success and failure in overcoming or overlooking new beyonddency (Q elasticity to IT gect), advancement of IT cannot
anticipation stream. be managed by IT growing economies. Such constraints can
Given the increasing initiative in consumers in innovation P& expe_cted to be femovef_i l?y IT support by IT advanced
game toward a post-excessive consumption society (McDon€CONoOmMies leading to dramatic increase in IT induced consump-
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Fig. 10 Dynamism Inducing Innovation-Consumption Co-emergence.

tion (IT elasticity to consumptionfiect) and enhances utility 6.2 Singapore NEWater Endeavor

level which in turn further induces consumption (income elas-gych a dual innovation-consumption co-emergence can be ob-
ticity to consumption gect) leading to IT driven innovation-  served in Singapore's development trajectory as demonstrated
consumption co-emergence under the condition of IT suppor§, jts NEwater (recycled water) development dynamism as il-
by IT advanced economies. lustrated in Fig. 11. Securing water is crucial survival strategy
Such co-emergence in IT growing economies beneficiate§or Singapore (Chew et al., 2010). In order to accomplish this
IT advanced economies by providing increasing opportunitysryival strategy, Singapore endeavored to explore technology
in_hamessing the vigor of IT growing economies essentialgriven water starting from importing advanced membrane tech-
for countries in IT advanced economies for their sustainableyology from USA and Japan (Phase 1). Then it endeavored
growth in a stagnating economic environment while IT option t transit from learning to indigenous technology development
results in accelerating stagnation by decreasing its margingiphase 2). It further endeavored to accelerate exporting devel-
productivity. oped indigenous technology (Phase 3) and co-evolutionary ac-
Given such IT driven co-emergence of institutional inno- ¢jimatization of global best practices through exporting activi-
vation between tow economies enabled by constructing & Cotjes (Phase 4).
evolutionary acclimatization trajectory, Fig. 10 illustrate such  gased on such a stepwise endeavor Singapore succeeded to
dynamism. depending 40% of water on technology driven water (30% on
Advancement of IT initiated by IT advanced economies NEwater and 10% on desalination). It attempts to increase such
(IAE) stimulates increasing preference of supra-functionalitydependenCy double by 2061 (50% on NEWater and 30% on
beyond economic value (Q) in IT growing economies (IGE). desalination).
This preference is accelerated by such noteworthy stream as Through the course of accomplishing such survival strat-
dramatic advancement of the Internet, digitalization of manu-eqy Singapore has created dual innovation-consumption co-
facturing process, and maker movement. Stimulated Q in IGEemergence structure which can be considered the source en-
induces its further IT dependency inducing its consumption.ap|ing it exceptional sustainable growth despite bi-polarization
While this inducement provide opportunity for IAE to harness strycture resulting in stagnating sustainable growth in IT ad-
the vigor of IGE enabling further advancement of IT, this in- yanced economies as reviewed in Figs. 3 and 8.
ducement also increases economic growth in IGE leading to
further increase in its consumption demand inducing further
Q elasticity to IT leading to constructing a dual innovation-
consumption co-emergence Cross over two economies.

6.3 Canon’s Co-evolutionary Acclimatization

As compared in Fig. 5, notwithstanding new beyond anticipa-
tion stream as dramatic advancement of the Internet, digital-
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Fig. 11 NEWater Development Dynamism in Singapore

ization of manufacturing, new stream of emerging economiestechnology, intra-technology learning, coopetition and in-vitro
and growing anger of consumers that impacted its rival firmsfertilization, Canon established unique business model in co-
as Panasonic, Sony and Sharp resulting fiffiesing them sig-  emerging innovation and consumption as demonstrated in Fig.
nificant deficits, Canon has maintainedfiient profits. This  15. This is similar to Singapore’s innovation-consumption co-
can be attributed to its unique business model based on coemergence structure and can be considered the source of its re-
evolutionary acclimatization strategy. silience against beyond anticipation issues as demonstrated in
Canon’s identical business model starts from its technologi-Fig. 5.
cal diversification strategy as illustrated in Fig. 12 (Watanabe,
Lei and Ouchi, 2009). 7. Commodification of Experiences
Starting from camera, Canon endeavored technological di+oregoing analyses demonstrate the significance of innovation-
versification strategy inducing intra technology learning suchconsumption co-emergence based on co-evolutionary acclima-
as coping machine, printers and digital camera. tization in overcoming beyond anticipation issues by incorpo-
Another noteworthy strategy is coopetition: cooperation andrating eficiency and resilience.
competition strategy. While Canon succeeded to develop mar- As reviewed in Fig. 6 while consumers anger has been
ket leading printers, it terminated PCs production in 1998increasing, it remains intangible. Therefore, the point of
and provides opportunity to utilize attractive printers essen-innovation-consumption co-emergence depends on how to con-
tial for the advancement of PCs to rival firms as NEC, Fujitsu, ceptualize “voiceless voice” of consumers anger.
Sony and Toshiba. Through such cooperation and competition: Given that innovation-consumption co-emergence is trig-
coopetition strategy by means of attractive printers, crystal ofgered by resonance between signals emitted by both innova-
intra technology learning, Canon has been able to obtain extive goodgservices and consumer, and resonance is induced
ternal learning, crystal of PCs technology developed by rivalby learning both be consumer and innovative ggeelwices
firms thereby constructed a virtuous cycle between its printer{Watanabe, 2009) as illustrated in Fig. 16, comodification
and rival firms PCs as illustrated in Fig. 13. of learning experiences would be essential for innovation-
In addition to such a virtuous cycle, Canon endeavored toconsumption co-emergence.
harness the vigor of mobile phones development in consumers As postulated by Maslow (1954) and Modigliani (1965),
market. While Canon has never involved in mobile phonessuch learning experiences as utmost gratification of consump-
handset development, it can harness the vigor in the marketion ever experienced has memorized in the brain. Consumers
activated by its attractive digital camera. In response to acti-confronting innovative goods and services collate with utmost
vated demand in the market rival firms (majority of them are gratification of consumption ever experienced and search exist-
PCs producers and users of Canon’s printers) endeavors devahg learning record in the brain which inevitably elevates brain
opment of advanced handsets which can be learned by Canaemperature. However, in order to maintain homeostasis, such
through coopetition between printers and PCs. Fig. 14 demonenergy elevating brain temperature should be released from the
strates this dynamism in co-emerging innovation and consumpface which leads to elevate face temperature as illustrated in
tion through “ in-vitro fertilization.” Fig. 17.
On the basis of the foregoing stepwise endeavor as individual Prompted by this hypothesis, pilot experiments in elucidat-
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ing the inside the black box of innovation-consumption co- platform for commodification of learning experiences that con-
emergence were attempted both in Tokyo (Feb. 2011) andributes to activating innovation-consumption co-emergence.
Jyvaskyla, Finland (Mar. 2012). By utilizing advanced ther-

mography: novel psychophisiological measuring technique en8.  Conclusion

ables observation in the objective circumstances without prodn light of the bi-polarization between IT advanced economies
viding any cautions to examiners, relationship between innovaand IT growing economies and also resilience in high-
tive goodg services and consumers facial temperature elevatiortechnology firms, this paper attempted to explore the way for
was monitored at the leading supermarkets in two countries ago-emergence betweenfidirent dimensional institutional sys-
demonstrated in Figs. 18-20. tem.

Typical results of the experiments are demonstrated in Figs. An empirical analysis focusing on the development trajecto-
21 (Tokyo) and 22 (Jyvaskyla). Both support the hypotheticalries and their growth engine in 100 nations in the world and also
view and demonstrate elevation of consumers facial temperaan examination of the institutional sources enabling sustain-
ture as they satisfied innovative gogsisvices provided. able growth in particular country and firm in success were con-

On the basis of these pilot experiences, Fig. 23 proposes ducted. In addition, new approach integrating techno-metrics,
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psychophysiology and advanced monitoring techniques was at-
tempted for the identification of successful platform.
Noteworthy findings obtained include:

e While dramatic advancement of the Internet has enabled
global simultaneous dependency on IT, it has resulted in
a bi-polarization between IT advanced economies and IT
growing economies.

While the later economies enjoy a virtuous cycle between
IT advancement and its marginal productivity increase, the
former economies have fallen in a pit of a vicious cycle be-
tween them. Similar bi-polarization structure has been ob-
served also in the competitive market in high-technology
firms.

This necessitates a co-emergence of institutional innova-
tion between the two types of economies to ensure their
sustainability.

This co-emergence can be accomplished by a co-
evolutionary acclimatization trajectory between two
economies.

Given the increasing initiative of consumers in innovation
and global stagnation of consumption, co-emergence of
innovation and consumption will play a decisive role in
navigating this trajectory.

This co-emergence is triggered by resonance between in-
novative goodservices and consumers which are induced
by learning experiences.
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e Advanced psychophisiological measuring approach pro- e Such trajectory can be anticipated to be accelerated by

vides constructive insight in elucidating this dynamism.

These findings provide following constructive suggestion
supportive to constructing a resilient business while maintain-
ing eficiency:

e Both economies should realize the limit to individual
strength and significance of fusion with global best prac-
tices.

e Both economies should make evef§oet in constructing
a co-evolutionary acclimatization trajectory.

stimulating innovation- consumption co-emergence.

e Commoadification of lerning experiences contributes to
constructing this co-emergence.

Further work should endeavor to examine noteworthy suc-
cess in such a co-emergency given the hierarchy structure of in-
stitutional systems consisting of national, industry, sector, firm
and individuals.
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