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ABSTRACT

Japan’ sleading wirdesstdecommunicationsprovider, NTT DoCoMo, hasattracted globd attention withthe
success of its i-mode service, the first commercia packet- switched wirdess Internet service in the world,
atracting more than 10 million subscribers in its first eighteen months of operation. I-mode, embodying
impressive innovations in both technology and business model, has achieved for DoCoMo firgt-mover
advantagein defining and devel oping practicesin mobile e-commerce, or m-commerce. Thei-modesucoess
isof specid interest in Japan, following adecade of frusiration by Japanese information and communications
firms, who have been unableto match their globa competitivenessin consumer dectronicsinkey high-veue-
added PC and Internet technologies. After analyzing the reasons for Japanese innovative struggles in the
1990's, this article argues that NTT DoCoMo has addressed many of the problems of the Japanese
approach to high-tech innovation through an innovative gpproach to management, technology and marketing,
aswel asbuilding anetwork of globd aliancesbased onitsi-mode success. Evidence of DoCoMo' sability
to sudain its globd firs-mover advantage in the key new industry of wireless Internet could serve as an
ingoiration for the entire Japanese | C sector, and herdd areshuffling of relative nationd high-tech innovative
competencies.

Introduction

NTT DoCoMo, thewireless subsdiary of Nippon Teephone and Teegraph, has recently become
the focus of worldwide attention with the success of its Fmode service in Japan. Demondrating an
aggressively innovative gpproach, DoCoMo constructed a packet- switched network dongsdeitsexisting
digitd cdlular network that alowsaconstant connection with the Internet, the first commercia service of this
kind in the world." In less than eighteen months of operation, this service has attracted over 10,000,000
subscribers. But i-mode s innovation is not chiefly technologcal, but centers on a sophisticated business

modd, which charges users by the amount of informeation they download rather than their time online, whileat
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the same time alowing service providers to charge smal, incrementa fees for services that then gppear on
DoCoMao's monthly hill, diminating the need for credit card billing. This business mode, embedded in i-

mode' s packet- switching technology, meansthat i-modeis producing Internet- related revenuefor DoCoMo
out of its core competencies as atel ecommunications service provider, afeat of great interest to other telcos
around theworld. 1-modeisthefirst mass experience with m-commer ce, or mobile e-commerce, andinthis
sense gives DoCoM o the opportunity to play acentra rolein forging ingtitutional relationships and practices
that will help define the new socid and technologicad space created by the convergence of mobile

telecommunications and the Internet.

DoCoMo's efforts take place within the larger context of the explosion of wirdesstelephony asa
globa phenomenon and the anticipation of the migration of many Internet functions from the PC to mobile
devices. Mobile-Internet convergenceisshifting relative nationd technological competitiveness, withthe U.S,,
long dominant in PC and Internet-related technologies, seemingly in third place behind the EU and Japan.

NTT DoCoMO0's i-mode success has a degper significance in Japan, occurring as it does after a
decade of disgppointment in Japanese high-tech innovative competitiveness.  After playing a role of
innovative market leadership in areas such as automobiles and consumer eectronics in the 1970's and
1980's, Japanese high-tech firms were much less successful in key, high-vaue-added PC-related markets
like microprocessing and packaged software in the 1990's, with U.S. firms like Intel and Microsoft
contralling sandards and thus dominating the market. Anadyss of this “reversd of fortune’ in high-tech
innovative competitivenessreved sanumber of limitationsrooted in Japan’ sexperience as alate devel oper,

long committed to catching up with the West by means of innovation through learning, the effective
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adaptation and incremental improvement of technologies invented e sawhere,

NTT DoCoMo’'s tmode strategy embodies a concerted response b the weaknesses of the
Japanese gpproach to high-tech innovation on both an organizationd and adrategic level. Whilemaking full
use of the advantages offered by its datus as subsidiary of Japan’s largest telecommunications provider,
DoCoM0's top management congtructed an overtly entrepreneuria corporate culture, recruiting for top
positions on the basis of merit and creetivity. The mode approach was founded on a commitment to
creating a branded standard that embodied an innovative business modd- - abovedl in effective methods of
offering and billing services--that guided technological development. The i-mode standard was perfectly
positioned to take full advantage of a Japanese domestic market environment that offered aspringboard for
globa competitivenessinwirdessInternet. Finally, DoCoMo hasbegun to build aset of globa partnerships
and dliancesbased on the attractiveness of itsi-mode standard that demongtrates an organizationd flexibility
onagloba level s8dom seenin Japanese corporations. All of thisarguesthat NTT DoCoMo will beableto
sugtain and globaize its present first-mover advantage in mobile Internet technologies and service.

The Crisis of Japanese | nnovation

Throughout the 1970'sand 1980's, the global advance of the Japaneseindustria juggernaut seemed
virtudly unstoppable.  Attainment of world competitive statusin stedl and shipbuilding wasfollowed by great
advancesin globa competitivenessin automobile marketsin thewake of theenergy crissof theearly 1970s
But most impressivewere the rgpid advancesin consumer eectronics and semiconductors, resulting inworld
domination of these markets by Japanese firms by the early 1980's.  TheJgpanesepalitica economy has

been deeply shaped by over a century of struggling to catch up with an dreaedy indudtridized West. Asa
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“|late developer,” the Japanese State, society and economy were organized around a central, coordinated
effort to maximize economic growth through the devel opment of high levelsof competitivenessinincressngly
high-value-added industries? A central feature of the Japanese system of “ catch-up capitaism” hasbeen
the devel opment of an approach to technol ogica innovation that focused on the effectivelearning, adaptation
andincrementa improvement of technologiesaready pioneered intheindudtridized West. Jgpan hasshown
greet credtivity in maximizing the “ advantages of backwardness’ in devel oping amanufacturing system that
has demondtrated great skill intheincrementa improvements of processand product: refining the production
process, driving down per unit costs and making higher quaity and more consumer-friendly products, but
leaving the pioneering of new technologies to others®

Inthe postwar period, thistook the formof government-ledindudtrid palicy, typicaly directed by the
Minigtry of Internationd Trade and Industry (MITI), or some other bureaucretic “pilot organization,” to
maximize the ability of private firmsto adopt new technologiesin order to increase their competitivenessin
key globa markets as quickly as possble. Key firmswere linked to one another through organization into
keiretsu, in which a number of indudrid firms were linked by common stock holding, interlocking
directorates and by having a significant amount of their ock held by a single bank that provided ready
capitd, insulating the system from capital marketsand pesky shareholders. Keiretsu organizationwastiedto
the devel opment of the*lean manufacturing mode,” maximizing the efficient use of factor inputsthrough rgpid
model and tooling changes and effectively coordinated supplier relationships and plant flows.
Reversal of Fortunein the1990's

Coming out of the 1980's, there was a genera expectation on both sides of the Pecific that the
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Japanese system wasin the process of moving smoothly from technologica follower to technological leeder.

Japanese prowess in consumer e ectronics and semiconductors was expected to flow into domination of
emerging advanced information and communication (1C) technologies, aboved! computing. But by themid-
1990s, it was becoming clear that Japanese firms were demonstrably less successful in the most dynamic--
and high vaue added- - areas of the PC industry than they had been in consumer eectronics. While Japanee
companiesestablished stronginternationa competitivenessin commoditized PC components, suchasDRAM
memory chips and flat pand displays, in the key components that defined the PC and related product
architectures, such asthe microprocessor and operating systemsfor persona computersand networks, they
were not able to pose a serious challenge to companies such as Microsoft and Intel.

The resurgence of Silicon Valey and the rise of the Internet, occurring as Japan has experienced a
decade of dow economic growth, has caused consternation in Japanese corporate and politica dites, and
raised questions about the limits of the Japanese system of innovation.* Why have Japanesefirmsfailedto be
globaly competitiveinthesemarkets? A critical reexamination of the Japanese system of innovation reveals
anumber of interrel ated factors that have inhibited competitivenessin PC and Internet- related technologies:
difficulty in competing in sandards-based, or “Wintelist,” markets, the failure of domestic market as a
springboard to international competitivenessin PCs, and the limits of the Japanese “lean” production and
keiretsu sysem asit affectsthe ability of Jgpanesefirmsto network globaly. Each of thesewill be examined
in turn.

Standards Based Markets: The Triumph of Wintelism®

Theingtitutionsand practices associated with innovation through lear ning aredeeply imbeddedin
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Japanese society, and highly legitimated by their success. It should be no surprisethat thoseindudrieswhere
Japanese manufacturers have been most successful have tended to be those with a technological profile
amenabletothis"traditiona” Japanese approachtoinnovation. Japanesefirmshave been most successful in
areaswherethetheoretica parametersof thetechnology arewell known, and thustechnologicd trgectories
are predictable, and product advances can be made in continuous or incremental steps. This stability and
predictability dlows smdl adaptations in proprietary desgns, such as miniaurization, to create new

opportunities. The industries where this has been most effective are characterized by mature technologies
with stable product architectures, such asautomobiles, TVsand VCRs. Standardsin theseindustriestend to
be set by government or indudrid organization. Thus technologica change is dow, evolutionary, and
predictable, dlowing incrementa improvement based on long-term planning, at which the Japanese excd, to
pay off.

Inthe PC industry, on the other hand, the pace of development isfrantic, with product architectures
rgpidly evolving. In this environment, the most successful firms have been able to develop and control de
facto standards in key components of product architecture, most notably the microprocessor in hardware
and operating system in software. 1n technologies characterized by open, proprietary, de facto standards,
the firm that controls the standard is able to collect rents, and, more importantly, control the direction of
technologica development. Success in standards-based industries aso requires that the standard- setter
engage in complex and tension-filled ongoing interaction with those firmsthat adopt the sandard to facilitate
rgpid and effective innovation.® This involves organizationa structures and sStrategies that alow a grest

flexibility in managing a complicated globa network of partnership, cooperation and competition, skills
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associated with Silicon Valey firms, not Japanese keiretsu.

This“Wintelis” model has soread throughout computer and Internet- related industriesand hasbeen
theareawhere Silicon Vdley firmshave shone. Japanesefirmshave struggled to devel op competitivenessin
standards-based markets, but as yet with little success. The predispositions that so aided Japanin catching
up technologicaly with the West now seem to be impeding the trangtion to leedership in markets where
competitivenessis based on sustainable first-mover advantage.

Domestic Markets as a Springboard to Global Competitiveness

Another key variablein explaining the contours of Japanese high-tech competitivenessisthe degree
to which the characterigtics of the Japanese domestic market serve as a effective springboard for globa
competitiveness. “The Japanese market acted as a powerful conditioning environment which shaped the
competencies of the Japanese |C companies. In turn, it was these competencies which determined the
international strengths and wesknesses of these companies.”’ Inthe case of consumer dectronics (and auito),
postwar growth in the domestic market was extremely rapid. Moreover, the preferences and practices of
Japanese and foreign consumers of carsand TV stended to bevery similar, indeed, with Japanese consumers
often in the vanguard. Products like Sony’s Wakman were test-marketed in Japan, and then went on to
become globa standards.

The situation was quite different in the personal computer industry. The complexity of the Japanese
writing system, based on thousands of Chinese kanji characters, retarded the growth of the PC market in
Japan, where dedicated word processors were in use far later than in the West. Moreover, the inability of

early PC systemsto handle kanji encouraged the development of Japanese proprietary personal computer
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standards, incompatible with the emerging world standard. By the mid-1990's, when more powerful PCs
made a Japanese Wintel system possible, NEC, Fujitsu and other Japanese computer makerswere already
locked out of the globa market. Conversdly, Intd and Microsoft were successful internationdly (including,
ultimately, in the Japanese domestic PC market) becausethe rapid growth and open standards characteristic
of the domestic American market provided a firm base for global competitiveness.
“Lean” vs. “Modular” Modes of Production®

Japanese shortcomings in PC-type indudtries can be further explained by the system orientation
toward the lean production system and keir etsu- stylefirm structure. The Japanese|ean production system
can be seen as an expression of the longstanding congtraints of energy and space in Japanese society
facilitating amanufacturing system that isfocused on efficient use of inputsby removing dl redundanciesfrom
the systlem. Thiswas best achieved by keiretsu-style organization that located and coordinated the entire

production process within asingle organization. This approach continues to work well in industrieswhere
making efficient use of space and energy--consumer electronics and automobiles, respectively--are key
considerations.

Space and energy consumption have nat, typicaly, been key condraintsin the PC industry, where
the ongoing collapse of the price of the key inputs--computer power and memory--has encouraged a
dynamic, future-oriented approach that builds in redundant capacity. The key scarce resource becomes
time, and “economies of speed” organize production. This has encouraged a“modular” firm structure, in
which rdatively smdl sartup firms, focusing on alimited set of core competencies, areinvolved in congantly

shifting dliancesand collaborations, the classic Silicon Vdley firm structure, asremarked above, essentid to



success in standards- based markets.

What has emerged from this brief overview of Japanese innovative competencies is a set of
limitations within which the Japanese economy was once ableto flourish, but that must now be transcended,
if Japanisto regain globa competitivenessin the most advanced I nformation- Communications technologies.
A widespread sense emerged in the 1990's in Japan that the PC and PC-based Internet technologies
represented alost round for Japanese firms, that what was needed was a new opportunity to get back inthe
game. What high-tech opportunity would alow Japanese competencies in energy and space efficient
production to shine, and be based on Japanese domestic market conditions conducive to global
competitiveness? And what firm would demongrate ability to nurture competitivenessin astandards- based
market through effectively building flexible globa dliances around its sandard? Wireless communicetion,
especidly asit converges with the Internet and goes broadband, may be the bresk they have been waiting
for, and NTT DoCoMo, through itsi-mode service, may be the agent to lead the way.

Revolutionary Development of Global Wireless

In a world where high-tech competitiveness has focused for a generation on the PC-Internet
platform:--and been concentrated in Silicon Vdley--theincredibly rapid emergence of wirdessinthelast few
years has the potentia to reshuffle the technologica deck, leading to new, complex modes of globa hi-tech
competition.” The rapid emergence of mobile Internet services, fadilitated by the imminent move to
broadband wireless networks, represents the convergence of two dynamic technologies into a new
technologica and socid space with, as yet, undefined characteritics. Thisrapid turn of eventshasled to a

reshuffling of relative nationa technological competencies, creeting new opportunities and chalenges.
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The wireless market has experienced staggering gowth in the last five years. In the five years
between 1994 and 1999, annual mobile phone sdles grew ten-fold, from 26 million unitsto 278 million.
Goldmann Sachs estimates that mobile phone subscribers will expand from 475 million to 635 million this
year, with the number reaching 820 million by the end of 2001. No other technology--not the PC, not the
TV--hasbeen adopted asquickly, on suchagloba scae. Now thewirdessindustry isabuzz with therollout
in the next few years of broadband Third Generation, or “3G,” wireless networks. 3G promises to make
possible mobile multi-mediaservices, such as streaming audio and video, aswell asfull accessto the Internet
at speeds of up to 2 million bits per second, far exceeding those of DSL or Cable M odem. Mobile Internet
isgenerdly viewed asthe next greet technology platform, on apar with the PC itsdlf. Theragpid convergence
of mohiletelephony and the Internet into anew industry ispartialy ametter of coincidencewith e-commerce
and amass consumer base for the Internet emerging at the same time that mobile phone technology makes
high speed datatransfer possible. 1t can be safely said that the emergence of the mobile Net will changethe
nature of the Internet economy, making the PC platformlessimportant, and attracting many new usersto the
| nternet.

A new business model is now being bandied about: m-commerce, or mobile e-commerce. The
number of wireless handsetsin theworld aready far exceeds PCs, and ismuch more user friendly. Wireless
offers the potentia to access services on the Internet with much less need to have knowledge of the
technology delivering them, more like most people use their car. The potentid to use awireless device to
make smd| vaue payments offers convenience for consumerswho in afew years will commonly use their

mobile phone ingtead of a credit or debit card. With the addition of Globd Postioning Satellite (GPS)
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capabilities, servicestailored to a user’ s specific location are also expected to emerge.

Thenew mix of technologica and marketing competencies embodied in mobile Internet has alowed
areshuffling of reaive nationd drengths. Thereisagenerd consensusthat it is the European Union and
Japan that are vying for leadership in this areain both services and innovation, with the U.S. adistant third.™
Ironicaly, the very advantages of the U.S. in the 1990's in PC-based technologies may serveto inhibit its
competitivenessin mobile data services.

Early agreement in both the EU and Jgpan on a common standard for digital wirdess (GSM inthe
case of the EU, PDC in Japan) hasfacilitated rgpid innovation and network growth. IntheU.S,, ontheother
hand, FCC policies resulting in as many as four conflicting sandards in regiond wirdess markets have
confused customersand retarded the pace of development. 1t may aso beargued that thegreat U.S. leadin
PC-based Internet usage lowered the incentive to devel op another approach. At any rate, while broadband
3G wirdessisdill severd yearsaway inthe U.S., NTT DoCoMo will deploy itin May of 2001, withthe EU
following in 2002. And, aswe shall see, Japan’s lead in successful wireless Internet service is even more
formidable.

Successful innovation of a new technology occurs not when it is invented, but when it is made
accessbleand useful to society. Playing akey rolein determining the patterns of socid contextualization and
utilization of amgjor new technologica convergence, such aswirless Internet, grants the innovator a“first
mover advantage’” with powerful long-term implications. Thisiswhy NTT DoCoMO' s pioneering success
with its i-mode service looms so important.

I-Mode: What 1s1t? Why So Important?
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NTT DoCoMo launched its i-mode service on February 22, 1999.* 1-modewastechnologically
intereting in that it was the first packet-based, aways-on, mobile Internet service available in the world.
Europeans and Americans are able to access the Internet from their cell phones or PAm Rilots, but both of
these systems must establish a new did-up connection every time. With Fmode, users are constantly
connected, albeit at a modest 9600 bps. But wide bandwidth is not the story here. It is the Structure of
services available, the ease of payment, and the attraction of mobility that have made mode such a
phenomena success.

It isthe unprecedented popularity of thei-mode servicethat has attracted attention worldwide. On
August 6, 2000, less than eighteen months after its inception, the number of i-mode subscriberstopped 10
million, and is growing at arate of 250,000 new customersaweek. Asaredult, i-modeisnow thelargest
Internet Service Provider (ISP) of any kind in Japan ... three times larger than Fujitsu’s Nifty-Serve, the
second leading provider. Millions of Japanese are getting their first Internet experience on their Fmode
equipped wireless phone.

Many of i-mode’ s unique features spring from its being a packet- based network completely separate
from the voice channd aso on the phone. Offering a smple display of text and color graphics, i-mode
phones are constantly connected to awide array of web-based services, induding email, financid service,
games, news and other forms of information. Users can afford to keep i-modeon dl thetime becausethey
are charged for the amount of data they download, not per minute. They pay aflat fee of 300 Y en (about
$3.00) amonth, plus 0.3 Y en per 128-hit packet, or about 4 Y en for sending a500-letter e-mail or 20 Yen

for downloading a wesather report.
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NTT DoCoMo has carefully designed the menu system that greets the user, with menuslinking the
initid digplay to officid DoCoMo content partner sites, numbering about 600 in August 2000. One of the
gredt attractions of officid stesisthat DoCoMo handlesthe billing for any transactionsdone onthem. Bt i-
mode is an open system, dlowing the user to key in any compatible Site. In addition to the 1000 officid i-
mode Web sites, there are more than 20,000 independent Sites, ble through several i-mode search
engines.”?

Many different typesof servicesareoffered to i-modeusers. Inadditiond to email, they can buy and
sl stocks, do banking, read news headlines, buy movie and planetickets. Game software maker Bandal,
which provides a new animated character every day as mode screen wallpaper, offers one of the most
popular services. Over 2 million Fmode users have signed up for the service and are paying (1100 per
month, netting the company morethan $20 millionayear.”® Plansarein theworksbetween NTT DoCoMo
and Sony Computer Entertainment to alow i-mode usersto play PlayStation gameswith each other over the
phone. A positive feedback loop is how in operation for i-mode, with new subscribers and content and
service-providers drawing each other in at an exponentid rate. Services like those offered by Banda and
Sony are at the heart of an i-mode marketing strategy which has focused on the young, urban Japanese
consumer market asitstop priority. Inimportant ways Japanese youth are in the globa cultural vanguard,
determining fashion in areaslike animation and games, which play anincreasingly centrd rolefor “ Generation
Y” teens and preteens worldwide.

DoCoM o: Innovative Management and Business M odel

I-mode' s success is grounded in a combination of marketing and technologica innovaion thet isa
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product of adigtinctive strategy by NTT DoCoMo' s leadership, a strategy that in many ways representsa
sharp break with traditional Japanese corporate practices. This is especidly surprising, given that NTT
DoComo is a subsdiary of Nippon Teephone and Tdecommunications Co. (NTT), until 1985 the
government telecommunications monopoly. Though DoComo stock isnow traded on the Tokyo exchange,
NTT still owns 67% of DoComo.*

By any sandards, NTT DoComo is a huge company. Controlling amost 60% of the Japanese
wireless market, it has atota subscriber base of over 50 million, second in the world only to Vodaphone
Airtouch. DoComo's 1999 operating profits are expected to hit $5 billion, on revenues of $36 billion. Even
moreimpressively, DoComo’ sstock has soared inthelast year, resulting in amarket capitalization on July 1*
of thisyear of amaost $250 hillion dollars, grester than that of parent company NTT, and making DoComo
the eighth largest company in the world.”®

But DoCoM o' soriginsare somewhat more humble. DoComo wasspun off fromNTT in1992, at a
time when Japan’s wireless market seemed to offer little potentid. The market was heavily regulated,
subscription fees were extremdy high, and handsets could not even be owned, only leased. NTT
DoCoMo'sfirgt president was Koji Ohboshi, who had gained quiteareputationin NTT for not being ateam
player, often in sharp conflict with his colleagues.™® His appointment as DoCoMo president was seen asa
kind of punishment--exile to an unpromising divison. Butin 1994, partidly asaresult of pressure from the
U.S. government at the behest of Motorola Corporation, the Ministry of Posts and Telecommunications
liberdized the cdll- phone market. Individuals could now own cdll phones, and DoCoM o faced formidable

competition from anumber of competitors with strong corporate backing. Thiswas not afamiliar Stuation
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for NTT, accustomed to monopoly status, but ironically, Ohboshi proved to betheright personin theright
place a the right time.

With the advent of deregulation, the Japanese wireless market exploded. Plummeting prices and
expanding services resulted in what was, for severd years, the fastest growing cdllular market in the world.
Wirdess subscribers in Japan legped from 2.13 million in 1993 to 31.4 million in 1997, 1500% in four
years! (It has since again doubled, to top 60 million subscribers this year.)*

Risng to the chdlenge of aggressve market competition, Ohboshi fostered a corporate culturein
which marketing decisions camefirst and shagped subsequent engineering decisons. In responseto declining
market sharein the mid-1990's as his competition introduced newer and cheaper voice technology, Ohboshi
looked for other ways to differentiate DoCoMo service, making development of an innovative wireess
Internet serviceatop priority. Heappointed NTT electrical engineer Keichi Enoki to direct the datanetwork
business project.

The idea of a packet-switched network for data separate from the voice network had been floating
around NTT for along time*® 1t was atechnologicaly appeding solution, not crowding voice circuitswith
data, making it possible to charge for data traffic by packet rather than by the minute. Enoki decided to
develop i-mode as a dedicated packet network (PDC-P) dongside DoCoMo' s company’ sexisting PDC
voice network.

But, like any technologica parameter, DoCoM o' s packet- switched network could havetaken many
concreteforms. Following Ohboshi’ sinnovativelead, from the beginning decisions about the character of the

i-mode network were shaped by the prioritization of marketing strategy. Enoki defied traditional Japanese
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business practice by reaching outside of NTT for marketing specialists, many with MBAs from American
universities. Herecruited Muri Matsunaga, editor of amagazine on entrepreneuria job opportunitiesand one
of Japan’s few leading women executives, dong with Takeshi Natsuno, an Internet entrepreneur running a

successful startup (with an MBA from the Wharton School of Business) to design i-mode sbusnessmoad. *®

Unlike the typica Japanese approach involving lengthy and painstaking planning, speed was of the
essence in deploying i-mode as rapidly as possble.  This led to a pragmatic utilization of exiding
technologies, rather than waiting for more elegant solutions. Firg, thismeant going with alowband, 9.6 Kphbs
bandwidth and shaping the service around its limitations. This was offsat by i-mode’ s dways on fegture,
eliminaing diduptime. But more daring was DoCoM 0’ sdecision to go with an HTML-based system for i-
mode websites. Wireless Application Protocol (WAP) has been put forward by a consortium of European
and American concerns as the new standard for wirdlesswebsites, but the i- mode team decided to go with
C-HTML (Compact Hyper-Text Markup Language), aform of HTML with areduced indruction s, thus
easing the trandtion of content providers from their dready existing HTML webstes to mode-ready
content.

DoCoMowas careful inits management of consumer expectations, never even mentioning theword
“Internet” in marketing i-mode. Rather, i-modewas advertised asanew kind of wireessdataservice. By
branding Fmode as essentidly an extension of pre-existing mobile phone services, DoCoMo prevented
consumers from expecting an experience akin to the World Wide Web, complete with flashy graphics, on

their phone, and then fedling cheated and disgppointed, a problem encountered in the U.S. and Europe
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marketing of “Wirdess Web” services.

Natsuno, now Executive Director of the i-mode divison, has said that his mode for i-mode was
America Online (AOL ), auser-friendly menu-based Internet portal. A great dedl of effort hasbeen put into
designing the Fmode portd site, with its menu of some 600 officia providers. DoCoMo assigts officid
content providers, helping them customize their i-mode Web sites.

But i-mode provides something that AOL cannot offer, apayment structurethat hasbeen hailled asa
successful modd for mcommerce worldwide. The nature of Fmode's separate data network alows
DoCoMo to record hilling detailsfor itsofficid providers. DoCoMao's system alowsthem to charge small
sums and have the amount show up on the user's phone bill. Freed from credit card charges, services
involving smdl, incrementa charges, such as afew cents for a news article, become feasble. DoCoMo
handles the billing, and takes a 9% commission for itstrouble. Thisis the innovation that has caught the
attention of the Internet industry worldwide.

Since the emergence of e commerce, the chalenge has been to develop a business modd that
actudly resultsin profitability. Mogt Internet portals and other service providers have attempted to make
money through advertising, or through marketing its products online. DoCoMo, on the other hand, doesn't
generate any revenues from mobile advertisng or transactions executed on i-mode. Instead, it focuseson
increasing network revenues like artime fees and commissionsfor collecting feesfor vaue-added services.
In other words, DoCoMo has generated revenue directly out of its core competencies as a mobile
telecommunications carrier: building wireless networks and growing their subscriber bases.

DoCoMo has successfully rolled out a mobile Internet service, gaining vauable technicd and
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businessexperience, dl in alowband environment. Thishas placed DoCoMo in excellent position to provide
leadership inrolling out smilar servicesin the coming broadband 3G networks. Moreover NTT DoCoMo
will initiate the world' sfirst 3G wirdess service in May, 2001 in the Tokyo area, based on the W-CDMA
standard developed by DoCoMo and aready adopted by the EU, giving it firs mover advantage in yet
another technology. NTT DoCoMo’ ssuccessesin i-mode and 3G technology are both key to DoCoMo's
globa strategy: building partnerships based on these sandards.

DoCoMo’'s Global Strategy: Partner ships Based on Standards

The globdization of telecommunications has resulted in a rash of mergers and acquisitions as
companies flush with high stock eva uations attempt to cash in by expanding through purchases. But asyet,
NTT DoCoMo has eschewed that strategy. Rather, DoCoM o management states that it is through the
power of their technology and accrued business practices that they will be able to spread their influence
worldwide. DoCoMo management has made an aggressive attempt to move beyond the domestic ties it
inherited from its parent company and build aseries of partnerships and coditionswith various playersboth
in the West and in Asia, most notably on the basis of its i-mode standard.

Teecommunication service providerseverywhere arein search of new revenue sources, asproviding
basi ¢ telecom services becomes ahighly competitive, low profit proposition. They find DoCoM 0’ s success
with the tmode business model success on DoCoMo's part very attractive. In developing Fmode,
DoCoMo has acquired key exportable skillsin setting up and managing m-commerce plaformson wireless
networks, abovedl i-mode s packet communications billing system and the associated structuring of content

presentation in menu form on the handset.
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Across the globe, DoCoMo has set up relationships with loca wirdess providers, handset
manufacturersaswell asInternet content providerswith thedesireto go mobile. Thisincludesalianceswith
many U.S. firms, including Microsoft, AOL, Sun Microsystems and, most recently a reported tie-up with
telcos SBC and Bell South Corporation to form ajoint wireess consortium to rollout i-mode servicein the
U.S.# However, DoCoM0' spresent overseas strategy isfocused on the areathat will seethe next moveto
high-speed, packet-switched wirdess Internet services. the European Union.

Over the last year, through sdective acquisitions of minority holdingsinacouple of key firms NTT
DoCoMo has devel oped agrowing presencein the European market asit preparesto roll-out 3G servicein
2002. DoCoM o has bought stakes of about 20% in Britain's Hutchison Telephone, holder of aBritish 3G
licence, and Dutch wireless operator KPN Mobile N.V ., with servicesin Holland, Belgium, Germany and
Hungary. The three companies have announced their intention to bid for 3G licencesin Germany, Belgium
and France.” DoCoMo has thus Signaled its intension to be part of the crestion of afourth big player in
European wireless, aong with V odaphone- Mannesmann, France Telecom-Orange, and Deutsche Telecom.

However, the new dliance, powered by i-mode s successin Jgpan, is not going to wait for 3G in
2002. The DoCoM o-K PN-Hutchison dliance dso announced their intention to introducei- modesarvicein
Europe early next year as the so-caled 2.5G service, GPRS, which includes separate packet-switching
capabilities, isinitiated on existing GSM networks?® DoCoMo's experience in building amass consumer
basein Japan, based on effective utilization of existing technologies, iscited askey to thergpid devel opment
of an i-mode network in the European market.

Onething that isclear from these movesis DoCoM o' sintention to make“i-mode’ aninternationdly
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recognized service brand, and globd standard for mobile wirdess. NTT DoCoMo would appear to be
developing the kinds of cooperdtive relations required to successfully support such amove.
Conclusion: DoCoMo as Innovative L eader

Does NTT DoCoMo's mode success offer an example of resurgence on the part of a key
Japanese firm in globa high technology? This concdlusion will examine how wel $mode meets the
requirements for such a success outlined earlier in this paper:

Has DoCoMo' s experience with i-mode in the Japanese domestic market set the stage for global

competitiveness?

Is wireless Internet a technologica space that enhances Japanese manufacturing competenciesin

efficient use of space and energy inputs?

Has DoCoMo demonstrated its ability to functionin astandards- based market both by producing a

dynamic, universdizable sandard and by beginning to forge the globa aliances necessary for

standards-based market leadership?
Theevidence sofar pointsto aquaified “yes’ in each category, pointing to DoCoM o’ s ability to sustain and
globdize its potent firs-mover advantage in wireless Internet service.

The Japanese palitical economy devel oped a system of innovation and economic devel opment that
made an “advantage of backwardness’ by not recapitulating al the stages of development of the western
early developers, but rather skipping forward to the most advanced technologies. Can the same be
happening here? Paradoxicdly, one sourceof NTT DoCoM o' sstrengthsin wirelessInternet isthe same set

of conditions that served as disadvantages in Jgpan’s being competitive with the U.S. in the PC-based
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Internet era.

I-mode' s success was made possible by the potential for rolling out Internet service to masses of
consumers with no previous Net experience, the result in part of the dow growth of PC usein Japan. PC
penetration in Japan is only about 20%, compared to over 50% inthe U.S. It isno surprisethat thisinitid
effort to provide email and other Internet services to the masses was based on AOL, who in many ways
played the sameroleinthe U.S. But in DoCoMO's case, the Situation alowed a definition of the Internet
experience not based on comparisons with the PC.

Another incentive for Japanese consumers to adopt mode is the incredibly high cost of wired
Internet access in Japan. Combined telecom and ISP fees for dialup Internet access in Japan are an
estimated $67.12 per 20 hours, anong the highest in the world and more than twice those in the U.S**
DoCoMo's parent company NTT continues to indst on high per minute charges for loca cals and has
dragged itsfeet in opening itslinesto chegper Internet services. Thishasled someto chargethat thei-mode
successispartidly theresult of asituation inwired Internet servicein Japan uniquely skewed by aregulatory
regime dominated by an NTT that till enjoys monopoly power in loca telephony. Whatever  the
causes, astrong argument can be made that the Japanese domestic market for wireless Internet represents
the future for much of therest of theworld. Aswe have seen, the explosion of mobile telephony ishuge and
unexpected, agloba phenomenon on the level of the development of the PC. Wirdess telephony rates of
penetration are much higher than PC penetration in most countries, and wirdessis gpreading much fagter. In
this sense, the U.S. is the outlier, with a PC penetration rate dmost double that of mobile phones. Japan,

with its booming wireless market, is much more like the rest of the world, especidly the developing world.
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In many ways, the PC is an unsatisfactory platform for further development of the Internet. It
remainsuser unfriendly, difficult to useand crash-prone, it isnot mobile, and penetration ratesin much of the
worldislow. Asanticipated, the Internet isin the process of migrating to anew platform. In Jgpan, more
Internet traffic will soon flow through wireless devices than through the PC, asituation that issoon to betrue
in most of the rest of the world (except, perhapsthe U.S)), in just afew years.

From the beginning, DoCoMo refused to label mode as in any way a continuation of the PC
Internet experience. This created a clean space in which to congtruct a new kind of experience of the
technology. DoCoM o' sposition dlowed it to seethat asystem that would dlow effortlessincrementd billing
and easy navigation--high levels of user friendliness--could be introduced successfully a 9.6 Kbps.
Generdly, wirdess technologies are a better match for Japanese manufacturing competencies. Efficient
miniaturization of componentsisakey concern, but, more importantly, the key inputs of battery power and
radio spectrum are limited, and must be used efficiently. With the emergence of acommon 3G standard for
Europe and Japan (and much of the rest of the world), Japanese e ectronics firms expect to be positioned
well in the handset market.

Both in the domestic Japanese market, and, in other ways, in theemerging globa market for wirdess
Internet services, DoCoM o can be seen to have gained acriticd first mover advantage. DoCoMo'sbusiness
model isresponsiblefor attracting acritical massof content and users. M -commerceisquickly becomingthe
dominant form of business-to-consumer e-commerce in Japan; i-mode has become, in many ways, the de
facto standard for Japanese e-commerce. DoCoMO's organizational innovations were aresponse to the

unusualy competitive environment of wirdess telephony in Jgpan.  Putting top priority on marketing,
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DoCoMo leadership recruited mavericks to aggressively innovate business practices a the same time
developing new technologies.

DoCoMo has, in i-mode, astandard with the potentia to be marketed internationdly in an industry
with dmost unlimited growth potentia. 1t Sandsas an expression of the organi zationd/indtitutiond interface
between users and technology thet is a the heart of successful innovation. The embodiment of the i-mode
businessmodel in DoCoM o' s proprietary technologiesraise barriersto entry by imitators, whileencouraging
interested firms to gain access to i-mode. Moreover, DoCoMo has taken the first step toward building a
network of globa partnerships and aliances to support the adoption and development of the mode
standard as broadband wireless Internet develops.

The convergence of mobiletelephony and the Internet doesindeed seem to Signd another shiftinthe
baance of forcesin advanced information technologies. This creates the possbility for anew trgectory, a
moment when outcomes are unpredictable, but certainly will not just be an extenson of existing power
relationships. Mobile- Internet convergenceis producing asituation where new technologica appropriations
and relaionshipswill beforged. The most pressing questioniswhether or not NTT DoCoMo isflexibleand
dynamic enough as an organization to continue to play the leading role it has forged in Japan on a globa
scale?

At thispoint, DoCoMoisoneof Japan’ sleading candidatesto show theway for resurgencein globd
high- tech innovative competitiveness® 1-modeisabrand, aservice, and astandard, not just atechnology,
and could serveto point theway for other Japanesefirms. Timewill tell if more“mainstream” Japanesefirms

will be able to emulate DoCoM o' s innovetive approach.
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