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Abstract

The wireless telecommunications markets of Japan and South Koredeletbped
rapidly, offering extremely sophisticated and advanced vesedervices. Yet, their fortunes in
international markets diverged significantlyvhile Japanese firms retreatto become virtual
nonplayers, Korean firms became top global handset manufacturers.

This paper argues that the politics of stangsetiingand liberalization, set in motion by
differences in the initial conditions of each sector, are critical in explaining this divergence. The
Koreangovernment, seekingdependencéom foreignequipmentsought to actively build
domestic technological capfcin choosinga standard that would advantage domestic firms in
international markets. In contrast, the Japanese government, independeotdéigm
technology, was not initially focused on international markets, makatifficult later on to shift
the terms of markecompetition away from exclusive focas thedomestiamarket.
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Introduction

The Information and Communications TechnolodyT) sectors idapan and South
Korea(hereon, Koreajlevelod rapidlybeginning inthe mid1990s Particularly inwireless
and broadbandhe two countries often led the world in buildinigh speed networks,
developing applications and services that tadkantage of these networks, and introducing
high-end equipmentThese highly developed markets resulted from the dynamics of competition
in each domestic marké@tunk, 2002; International Telecommunications Union [ITU] 2005)
shaped bynterventionalistelecommunicationsegulatory regimes quite similar to one Hrey
((Kushida & Oh, 2007)

However, the two countrié$ortunes in international cellular markets could hatve
been more different. Whilgapanesequipmenmanufacturersvereprominent in global markets
from the 1980suntil theearly 1990stheyhadwithdrawn almost completely by the miBlO00si
despiteevencontinued Japaneseiccess in other higiech sectors. Korean manufacturers the
other handburst into global handset markétsm the late 199Qsyuickly taking large shares of
world markets.

The purpose of this paper is to explain this divergentleeofwo countrie@experiences
in international cellular marketa divergence that occurreéspiteboth countriesdevelopng
sophisticated domestic markets amdployingsimilar regulatory regime&Vhile existing
explanations focus on a combination oftjgallar market factors (such as the dominance of
Japanese carriers ovaguipmenmmanufacturensand specific policies (such as the choice of
cellular standards), this paper goes deeper to examine h@wlities of telecommunications
policymakingin ead countryled tothetechnologicakhoicesand policieswhich shapedhe

market dynamicthat resulted in the observed outcomes



We find that, while both governments aimediteanagé competition tadeveloptheir
domestic markets, initial differences Imetlevel of dependence on foreign technologsated
differentstrategicpriorities in linking their domestic market to international markets, which in
turn affecedthar respectivepolitics ofliberalization and choice of standard@e resulting
marketdynamics led the countries in different directianapping Japanese manufacturers in the
domestic market while allowing Korean firms to use their domestic market as a launching pad
into globalmarketsIn a second round of standageltting, loth governmets reorganized their
marketsto rapidly deploythird-generation digital standards,t theunexpectedlglow
development of internatial markets undermined Jagarstrategic attempb re-enter global
marketsandthe unwillingness of Korean firms to folv theg o v e r s lioensirtg étrategy
ended up aiding them maintainng global market presence.

This papefirst sets up the analysis lcpmparing thesumeroussimilarities between the
two countriedcellular sectorscontrasting their @formance innternational marketsand
reviewingcommon explanations for this divergence. Thee analysisonsists of three parts:
first, an overview of the initial conditions eachcountrys wireless sectpsecond, aetailed
examination othe politicsand resliing market dynamicsf liberalization and standaigketting
in late 1980s and early 1990s; and thirdpaearviewof thepolitics and marketlynamicsof

third-generation networks.

Wireless in Japan and Korea: So SimilaDomestically, yet So Different Internationally
The wireless sectors of Japan and Korea were remarkably similar in a variety of aspects:

the manner in which liberalization tbplace; theapid growththat followed their pursuit of

high endapplications and servicedpse carrierequipnent manufacturer relationther rapid

deploymenof third generation (3G) high speed netwgrksdtheir regulatory regimes.



Both countries liberalized thewvirelessmarkes by licensing newompetitorscarefully
chos@ ex ante rather than through sptrum auctions or other forms of bidding. The new
competitors greatly increased the intensity of competition, fuskwgral years of rapid growth
in each countrds cellular sectorUntil the early 1990she population penetration levels of both
countres were lower than most other OECD countries, but the introductronlople new
competitors 1994 in Japan and 1996 in Kofieted toa rapidcatchup phase' By the late
1990s both county marketssawconsolidaion, leavingeachwith three natiorwide cellular
carriers: SKT, KTF, and LGT in Korea, and NTT DoCoMo, KDDI, and Softbank (previously
Vodafone, and before thatRhone) in Japan.

In both countries, cellular applications and services, coupled withdmdthandsets
unavailable outside thettomestic marketdave been at thglobaltechnological forefront since
themid-to-late 1990s. Japanese handsets led the wontdnmaturizationfrom the mid1990s, as
have Korea handsets since the early 2000s. Japanese handsetsofistedpolyphont ring
tones, color displaygmbeddedamera, and commercially successful music downloadapan

pioneeredsuccessfutellular internet business models, beginning with DoCaVtonode

11n 1994, 3 out 100 inhabitants of Japan had cellular subscriptitioh grew to 21 in 1996, 45 in 1999, and 72 in
2004. In Korea 7 out of 100 inhabitants tsadbscriptios in 1996, which grew to 51 by 1999, and 76 by 20074,
2007)

2 Color displays appeared in late 1999, and careerhedled handsets (alovgth services enabling pictures to be
emailed) appeared in late 2000. In early 20&la appletdownloads were introducednabling applications to run
on handsetwithout further data transfers. The Japanese market for song dowtdazedkilar handsets,

commenced in 2004, exceeded that of AfiptlineiTunes Storas recently as 200@/asuno, 2006)
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introduced in 1998, and Korea was an early adopter of cellular éntsenvices.More recently,
carriersin both countries have beeitherpioneers or very earlgdopters of services including:
Global Positioning $stem (GPS) navigation, micropayme&ahabled by IC chigmbedded
handsets, high speed netwankabled videahas, and access to an arrayagplications based
on high speed access to cellular Internet platforms.

Close R&D collaboratiometweercarriers and handset manufacturersothershared
characteristiof the two countriess in contrastwith most of he rest of the world, where a few
globally dominant equipment firms (notably Nokia and Motorebgrcisemoreinfluence in
R&D thando carriers(ITU, 2005) The close carer-manufacturer collaboration in Japan and
Koreafacilitatesthe rapid rollout of advanced servicesce new services usually require new
handsets capable of running thdmJapan, to a greater degree tlmakorea, R&D resources
are concentrated ité carriers. This enabldubththe development and the rapid deployment of
Japaids commercially successful platform for cellular Internet services

Japan and &rea were among tHe'st countries in the world to depldygh speedhird
generation3G) cellular networks and service3G refers to a set of standards agreed upon by
the Internationallelecommunications Union (ITU), an organization under the United Nations
tasked with approving telecommunications standéadsng other functionsin the mid1990s,
multiple incompatibldisecond generatia(2G) digital cellular standardsmvth the original

analog standards beifigrst generation) were deployed around the world. The ITU aimed to

3 According to the government estimatdapars mobie content marketwhich did not exist prior to 1998, grew to
approximately 299 billion yen ($2.6 billion at Y115=$1) in 2002, and 929 billion yen ($8 billion) by 2a08,

2007b)



create a single high speed, gloBé cellular standardut endedip initially approving twa™ W-
CDMA and CDMA2000

A lower speed variant &EDMA2000was deployedh Korea in October 2000, and-W
CDMA in Japan the following May. In 2004, over 85 percent of the approximately 15 million 3G
subscribers worldwide were in Kea and Japan, amgoreoverpothW-CDMA and CDMA2000
wereavailablein each countrylTU, 2005) Many of the two countriedrecentsophisticated
cellularapplicationsandservices were enabled by these high speed networks.

Finally, the regulatoryagimes of the two countries resentbéach other much more
closely tharthose ofany other country in the world. Eablada centralgovernment ministry,
staffed with caredbureaucratdrom topuniversities, capable of wielding considerable formal
and informal power over the sectbn.terms oformaltools, both ministriesisedlicensing and
spectrum allocation to compartmentalize the sector into segments, such as locattéorgedi
wireless, and valuadded services, with a different set of regulations over sagmentThe
ministriesorchestrated the entry of new competitors into the market by allocating operating
licensesafter extensive informal and closed door negotriwith the potential entrantis the
case of wireless carriers, they allocated spectrum on a discretionary basistrasto the
spectrum auctions undertaken in the US and many European colButlesinistries also
commanded significant R&D resas, which, as we will see, thdgployedio channel
technological development and deployment in their respective countries toward strategic ends.
Much of their informal power lay in the wide jurisdiction accorded them by the laws governing
the sectorandtheir use of discretion over licensing and spectrum allocation as a bargaining tool
to reach negotiated settlements with carriers over a variety of B&ustsida & Oh, 2007)

Since the early 2000s, much to the dismay of comparative reseancblkeiding this author, the



two countrie®lead ministries fotelecanmunicationgolicy even share the same official
acronymi MIC, for Koreas Ministry of Information and Communicationas well aslapais
Ministry of Internal Affairs and Communicationd o avoid confusion in this paper, the
acronyms KMIC and 3MIC will be adopted when referring to the MIC of Korea and Japan,

respectively.)

Koreass Launchpad and Jap&Domestic Trap

This array of similarities between the two counietecommunications policy regimes
and wireless sectors renders their contragonignes in international markets all the more
striking. Japa®s retreat fronglobalcellularequipmenmarketswasnothing short of dramatic
Until theearly1990s, Japanese manufacturers enj@ajeehlthy global presence in analog
cellular equipment magkts.As seen in Tabl&, in 1990, when NEC was tied with Nokia
second place for global market share, and five out of the nine top manufacturers were Japanese.
However,by 2000, they were marginalizelllost only sold in the domestic market and
Panasonicwith the largesglobalmarket share among Japanese manufaciuradd percent
while Nokia had slightly over 3By 2002,Japanese firms had dropped out of the top five, and
Samsung came ihird.* By 2007, Samsuniadslightly edged out Motorola to camin second,
with LG appearing in fifth placewith only slightly less than the estimated total of all Japanese

manufacturers combindtKeitai," 2007).°

* SonyEricsson, a jointenture between Sony and Ericsson, did rank among the top fivalttaghSony

contributed much of the design and softwérejasEricssoris handset platform and global sales chamwhish

were used in international markets.

® Data on Japanese handskares after 2000 are difficult to obtain, since most data is produced by private market

researchirms, charging thousands of dollars, putting them out of reacacidemicesearch. TheesearcHirms



Table 1
Manufacturers and Global Shares (%), Selected Years

1990 2000 2002 2007

Motorola 22 Nokia 31 Nokia 36 Nokia 38
Nokia 10 Motorola 15 Motorola 15 Samsung 14
NEC 10 Ericsson 10 Samsung 10 Motorola 14
Novatel 7 Siemens 7 Siemens 8 SonyEricsson 9
Panasonic 6 Panasonic 5 SonyEricsson 6 LG 7
Uniden 5 Samsung 5

Toshiba 4

OKI 4

Ericsson 3

Others 29

Notes: Sources vary. 1990: (Haikio, 2001), 2000, 2002: (CellularOnline, 2001) citing Gartner Dataquest
2007: ("Nokia," 2008) citing IDC.

In the early 200Qgirms includingNEC, Matsuslita (Panasonig¢land Kyocerayeared up
to enter global markets agaidowever by early 2008they had all withdrawn completelgven
from the largest and fast growing Chinese manegiresenting a complete failure to recapture

global marketg"Kyocera," 2008)

Explaining the Diergence: Market Dynamics and Standards
Two causal factors are often cited to explaindivergenceof the two countrie®
international performande cellularmarkets the choiceof digital cellular standards, aride
peculiardynamics of competition idapas cellular marke(Cole, 2006; Funk, 2002; ITU,
2005)
Regarding the fitsfactori standard$ Korea helped develognd commercializéhe
CDMA standargddeployingit domestically. As CDMA was adopted widely adopted in North

America and Asia, Koréa equipment manufacturers were able to use their domestic market as a

and carriers who digdhowtheir data to this audr did so on condition that it would not be publically quoted.
terms of data from the 1980)@informal estimate puts the stockJappanese mobile handsets in North American
markets at almost 60 percent in the lat8asyCommunication&Intelligence, 19893nd Steinbock (2003) notes a

large order of Oki mobile phones by the Bell Systarthe 1980p. 97).



springboad for exportsin contrastPDC,the standardeveloped and deployad Japanfailed
to gain a foothold outsidie domestic markePDGC3s lack ofincompatiblity with the other
standardsisedworldwide,when combined with the R&D dominance of Japanesgeta who
constantly updateBDC, isolated thelapaneseellularfrom importswhile preventing
manufacturers from usirtheir domesticmarket to launch exporfs.

Thesecond factothat trapped firms in the domestic markehe particularistic dynamics
of competition in Japaswireless sectoir wasrecently even acknowledged bgavernment
study group, which likenethe Japanese cellular markethe Galapagosslands where
isolation pushed evolution aloitg own courséMIC, 2007a) At the root of Japas
particularistic market dynamiegasthe carrieréfinancial and R&D dominancelhe logic is as
follows. Carriers purchased handsets from equipment manufacturers owgelljhy them to
consumers under their own brand naargdheavily subsidizing therny several hundred dollars.
In theabsencef long term contractshis facilitatedconsumesdfrequent purchas ofnew
handsets. To compensate for sulmidj handset pricesarriers charged higleesfor service
subscriptons andminutes oftcommunication. With the booming cellular market, Japanese
carriers were the most profitaldellular carriersn the world(see table), and they invested
heavily in new network infrastructure and R&D to develop new handsets and service
Equipment manufacturers were fed a streamesformance specifications, constant updates, and
new services to implemenithe focus for competition in handset markersed tosophisticated
features and desigwith new services implement@&cdot, critically, production costThus,

equipment manufacturers continued to make handsets that were fundamentally unsuited for

® For an explanation of how Jagarpostwar industrial success vesbled by the domestic market becoming a

platform for exports, se@yson & Zysman, 1989)



international markets, and as long as the domestic market was reasonably profitable, they faced

little incentive to push abroad. Henceal@pagos.

Table 2
Average Annual Revenue per User (USD): Japan Compared to G8 Countries and Finland

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Canada 703 642 610 499 5563 466 431 388 381 432
France 875 1487 1329 818 391 310 241 242 288 358
Germany 1129 1829 1571 1234 896 701 319 274 298 353
Italy 886 726 724 564 380 292 222 243 271 331
Japan 3132 2160 1388 1140 966 1056 1122 1008 921 932
Korea 1232 1351 1338 506 272 311 407 372 369 396
UK 561 465 571 602 467 328 245 256 275 319
us 630 593 588 597 535 583 578 581 547 554
Finland 2095 2952 2765 2533 455 485 447 430 473 533

Source: (OECD, 2005)

It is not particularly well knowrthatcarrierswereheavilysubsidizdin Koreaas well,
until the early 2000svhen government policies banned firactice The political origins of this
ban on subsidies is noteworthy, since it strengthened Koreanfacturerdfocus on global
markets.

These factor$ the choice of standards and domestic market dynamicgapping the
Japanese handset manufacturers seem all the more convincing in light of widespread
internationakuccess of handset component maotufrers who supply global handset leaders.
Japanese firms leading global component markets inoaeonfor backlights, Murata for
capacitors (40%), Kyocera fadiemperature Compensated Xtal Osciltai®0%), Nihon Densan
for vibration motors, Rohm fagnergysaving integrate circuits, DaiicBieikofor connectors
between motherboards and LCD scre@@®mponents,” 2007)These component markets are
only marginally affected by differences in standards and dynamasngbetitionsurrounding
handsets as finished products, though the markets themselves are much small in scale.

As for thepolicieswhich shaped theontrasting boice of standards and differences in

market dynamics between Japan and Kaegesting analyses usually cite a combination of
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successful Krean strategy and good fortune for choosing and implementing the CDMA standard.
Most chide Japan for its lack of ategc thinkingin adopting PDCand itsinward-looking
decisiondocusedon the domestic market at the expense of international mé@elts 2006;

Funk, 2002; ITU, 2005However, his paperdrives deepemnravelingthe precise interaction
between policies and mark#ynamics and examining the politics that led to critical policy

decisions and market outcomes.

The Analytical Departure Point: Initial Conditions vis-a-vis Foreign Technology

While changes in markets and policégsnot universallyake the form of critical
juncturesandpunctuatecequilibriums(Pierson, 2003; Streeck & Thelen, 2003apait and
Koreas wireless markets are cases in whkelg events that shaped subsequent decisions
occurredat specific moments their developmeniThese moments wephase®f liberalization
(an increase in thevel of competitiorthrough both deregulation and reregula}javhen the
governmerglicensed new entrantallocated spectrum for them to us@d chose which
standard(s) they could depldoihe political dynamics and strategic concerns in each country
were strongly shaped by the initial conditions in each sedsegvis foreignfirms and foreign

technology.

Japarts Initial Conditions NTT and its Family DomesticR&D Competencies
From well before the advent of wireless telecommunications technolmgis state
owned monopoly, Nippon Telegraph and Telephone (NTT), possessed considerable R&D
resources and capabilities, subsidizing and dominating a set of Japanese electronics

conglomerates
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FromNTTGs inception in the late 1800s as a governniemeawgracycommissionedo
build nationalcommunicationnfrastructureR&D resources were concentrated in NTT. An
R&D regimedeveloped by the early 190@s whichNTT received massivebudget allocations
from the government, subsidizitige R&D efforts of afffamilyo of equipmensuppliers
includingNEC, Fuijitsu, Hitachi, and Oki. These manufacturers owed much otégainological
capacity to NTT, who made them compatminst one anoth&r procurement shares on the
basis of quality, but paid them on a ephisbasis In effect,NTT supporédtheir R&D in other
areassuch as consumer electron{ésichordoguy, 2001; Fransman, 199bhis early
configuration of power and resources concentrated in NTT, with closensat aifamilyo of
manufacturers, persisted through the rest ofweatiethcentury.

NTT wasa pioneer in mobile services whgrwommencedatar phone services in 1979
althoughin comparison to European and US carriers, its 1987 mt¢taxh of celluar services
(asdistinct from car phone servicesgas relatively lateNTT usedits own proprietary analog
cellular standard, HiCap. NTifamilyo firms competed foOEM procurement shargs
determined by quality. At this timejost advancethdustrialized ountriesemployedproprietary
analog standards, afelv contemplatethe possibility of regional or globakllularmarketsiIn
this international contextspeciallygivenNTT&s legal prohibiton againstengaging in
international operation@ifted in 199M), it is unsurprising that NTdid notfocusonthe linkages

betweerthe domestic anthternational markets.

Koreas Initial Conditions Late Development anfBoreign Dominance
Koreals telecommunicationsector was younger than that of Japan, largelytaltiee

Japanese capation andhe KoreanWar. Koreas stateowned monopoly, Korea Telecom (KT)
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did notdominateR&D to the extent oNTT in Japaninstead, government R&D organs such as
theElectronicsand Telecommunications Research Instit(Ed RI) sperheaded research and
helped finance manufactureEquipmentirms includingSamsung, LG, Daewoo, Daeyung,
Donyan, and Hyundai were aided by ETRI and KT in R&D efforts to develop landline
equipmensuch as exchangé3ho, 203).

KT commencenalog cellular services in 1984, but as a late developer, M@aza
almost completelgepenént on foreigncellulartecmology andequipmentKT adopted an
analog standard uség carriers ilNorth America known as Advanced Mobile PedBervice
(AMPS), relying almost exclusivelypn Motorola and AT&T for infrastructure and handsets.

Thus, Koreds cellular markestartedwith a heavy reliance on American technology and
equipment, while Jap@s cellular market initially deployed N8 propietary analog standard,
with equipment provided by domesfitamilyo firms. This initial difference drove thaolitics of

liberalization and choices of technology in different directions.

The Politics of Liberalization and Standard-Setting

Liberalizaton of the cellular market in Japan occurred in two phdisssin themid to
late 1980s using analog standardéienJapan became embroiled in a debate with the US, and
then again in the early 1990s, when Japahestratetiew competitors to the markand
adopted the PDC standard. Kaiehberalization occurrenh the early 1990s, involving a
bureaucratic¢urf war that resulted in a strengthened commitment to deploy CDMA.

ThePolitics ofJaparts 19804 iberalization Foreign Conflict on Home Turf
Thefirst phase oflapais liberalizationof the cellular sectan the 1980%precipitaeda

political debate with the U8ver standards and licens@se eventual settlement, combined with

13



the market dynamids shaped affected the second wave of liberaliaatin the mid1990s,
when the PDC standard was chosen.

The broader politics of privatizing NTT and ending its monopoly determined the timing
of cellularliberalization.With roots in the late 1970s and culminating in the-a8&0s, the
politics of privatizing NTT and liberalizing the telecommunications seetere extremely
complex and contentiousyvolving a turf war between the Ministry obBts and
Telecommunication@VPT) andthe Ministry of International Trade anddustry (MITI), dong
with multiple struggles between NTBthergovernment ministries, a strong labor union, and
telecom policy specialist politiciarfdohnson, 1989; Kushida, 2005; Vogel, 19961 1984
settlementNTT was partially privatizedsomecompetitionwas introduced, and MPJucceeded
in gainng avastswathe otregulatory powers

MPT actively used its new formal and discretionary powers in both landline and wireless
markets to orchestrate the entry of competitors and micromaoaggeition ex antethrough
control of prices anduthority to determinthe scope of firmdbusinesses. This regulatory
regimehas beemabelediimanaged or ficontrolled competition(Kushida, 2006; Vogel, 1998)
However, MPTs attempt tocontrol the entry of a cellular competitor to NTT sparked a major
trade dispute viih the US governmeninobilized by Motorolagduring a period obroader
bilateral trade friction.

MPT initially intended to licensa single competitor bgrchestrating consortiunof
major companiesAs a resultNihon Ido Tsushin (IDOyvas created wh major investments
from Toyota, Tokyo Electric Power Comparmydothers However,one of the nevong
distanceelecommunications competitoiBaini DendenDDI), also desired entrynto the

cellularmarket The critical point was thathile IDO intende to useheNTT standardvith

14



equipmenfrom NTT family firms, DDI plannedio deployMotorola equipmentwhich used the
TACS standard, a derivative of the AMPS standard developed by ADRT projected that the
Motorola equipment would lower its operatiogsts to half, or even a third of NTT and IDO.
MPT attempted to force a merger between IDO and, Bixén preparing to allow the new
company to use the dforola standard, buhe negotiationdell apart due talisagreements
between the two parties over nagement control and tlehoice ofstandard (Suda, 2005)

MPT proceeded tattempt denyng DDIG requestusing one of its strongest policy tools
i the Supply Demand Adjustment Clause in the Telecommunica@iosisesd.aw. This clause
allowedMPT to denylicenseapplications on the basis of insufficient progettlemand or
potential oversupplywithout substantivestipulatons aboutriteriafor calculating the
projectionsMPT argued that threeellularcarriers would produce an oversuppfyservice
capacity given its projected demandlPT alsocontendedhatsince NTT was allocated half the
available spectrum, the remaining half was insufficient for two additional caitigrent so far
as tojustify the denial in granting a license pginting outthatDDI was unlikely to become
profitable.”

A compromise [anreached in 1987, decided behind closed doors, allowed both carriers
to enter the market, but mutually exclusivegeographic regions. ID@ceivedhe greater
Tokyo area and EastéNorthernJapan, while DDI was given Western Japan. (It is worth gotin
that it wasfiadministrative guidanceather than a legal decree that determined this geographic

division.)

" A MPT official at the telecommunications bureau was quoted as syilg t hi nk it woul d be
more companies to go into this busineds.T.T. is now using more than half of the available channels, and besides,

we doubt that two more companies cooddh make a profifitalics addedp ("Japanese Barriers," 1986)
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However, Motorolakeenlyinterestedn the Japanese marketas dissatisfiethat it
would nothave acces® Tokyo, the largest markett sucessfully lobbied th&S government
to pressurglapanese policymakers, leadingtmplaintsby the US Treasury Representative,
Department of Commerce, and State Departrteenarious parts of the Japanese government
Communications equipment had beefows of the bilateral MarkeDriented, Selected Sector
(MOSS) alks of 1984 to 1986, and in a follewp session, the US argued that Jé@pdailure to
license DDI constituted a nedariff barrier to Motorola equipmeiiSuda, 2005)

As a result of this external pressudPT adjusedthedivision ofservice areas,
reallocatingNorthern Japato DDI, though still excluding it from the Tokyo ar@®aini
DendenMotorola,” 1987) Motorola, stilldissatisfied, went so far as to demahdta specific
new company bestablishedo deploy Motorolaequipment exclusivel§’Motorola,” 1989)

In May 1989, in a fascinatg turn of events, IDO announced that it would adopt the
AMPS standard to use Motoratdguipmenin additionto the proprietary NT standard it was
already deployingThis made little business sensicelDO was proposing toreae a second
network, incanpatible with the network it had already installedfact, i is widely
acknowledgd that Toyotathelargestshareholder of IDOfearing an escalation of trade friction
which could damage automobile expomssbehind this decision. ID& management gosed
Toyotas plan but hadew alternativesespecially in the face of Toydkathreat to withdraw its

guarante®f the loans needed by IDO to build its netwotks.

8 This is common knowledge among industry insiders, notedrimusNihon Kezai Shimbun newspaper articles,
(Communication&Intelligence, 19893and verified by Naoe Shigehiko, former member of PT

Telecommunications Deliberation Coung@ilaoe, 2007)
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Thus, Japats first competitors to NTT IDO and DDIi began analg services in 1988
and1989, repectively. IDO competed against NTT in the greater Tokyo and Central Japan
regionsusing its NTT standard network (it did not operationalize the TACS network until, 1992)
while DDI competed in all other regions, including Osalsing TACS The pditical settlements
that led to these market outconteth shaped thelynamicsof competitionin Japaids cellular
marketthrough the 1990snd influencedheadoptionof PDCi the factors contributingp

Japaids isolation from global cellular markets.

Japarts Market Dynamicsthe Domestic R&D Regime Strengthened

The new competitors, especially DI@ickly devoured NT & market share, reducing it
from 96 percent in 1988 to 65 percent in 19B1ie Motorola equipment that DDI introduced had
the effect of pshingNTT and its family firms closer togethir their R&D efforts.DDI
delivered a shock to NTT wheninttroduced Motorolés MicroTACin April, 19891 the first
handset to fit comfortably in a shirt pocket, and roughly half the size of8\axisting landsets.
NTT prided itself on its technological sophistication, and had introduced a new handset of its
own just two months earlier, in itself a dramatic improvement from the previous
fishoulderphon&(DoCoMo, 2001)

NTT hastily mobilized its extensive&® resourcesand close relations witfifamilyo
equipment firms NEC, Matsushita, Mitsubishi, and Fujitsu, motongyeate a handset smaller
than that of Motorola. NTT also attempted to reap the benefits of competition among its
suppliers, shiftingrom strict OEM manufacturingp allowing competition between suppliers

based omlesign and circuitsvith NTT providing core specifications. By Novéeer, 2000, NTT
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unveiled éhandseprototypehalf the size oMo t o s Mitral AC, commercializing the various

manufacture@versions in April 200¥DoCoMo, 2001)

The Politics of Japa@ 1990s Liberalization and Choice of PDC

Japau@s choice of PDQvas partially the result of MR® attempt to avoid another round
of potentially messy political debates oVieensing andspectrum allocation

In theearly 1990s, \wen it became clear that the analog standard would be insufficient to
accommodatéhe burgeoning number of subscribersiaistry study group examined tlkgital
GSM standard, already in use and gaining popularity in Europe, asibilitys However, it
immediatelybecameclear that GSM as a system required 10 MHz per carrier to implement,
while PDC required only 5SMHz. NTT had already been allocated 10MHz, but IDO and DDI had
only been only granted 5MHz each. Rather than redistmig@pectrum and potentially opening
the door to another round of political fights, choosing PDC allaWwedjovernment to retain the
spectrumallocationstatus qud.

SincelDO had started its AMPS service with Motorelguipmenin 1992,it was given
until 19967 two years later than the 1994 date for other cafi¢o adopt a digital standard
which did not have to be PDChis preempted Motorola from opening the market access issue at
this juncture, since iwvas not focused on the digital standardigad concentrating its energies

in geting IDO to deployTACS infrastructuré® Motorola also saw one of its demands made in

?| am indebted to former Telecommunications Deliberation Council member Professor Naoe Shigehiko for
explaining this poinfNaoe, 2007)

12 Motorola successfully lobbied the US government to apply pressure, even prapasiedcalsubscriber targets.

A settlement was reached wherQpledged to undertake large investments in TACS rather than the NTT standard

infrastructurg("Numerical Target," 1994)
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1989 come to fruition in 1994, when a government measloweddirect purchase rather than
rental ofhandsets by consumetsadirg to a rapid expansion in the markand hence, Btorola
equipment

In addition, there was no real domealig developedlternative to PDCNTTE mobile
division had been spun out in 1982 part of the continued politigatocesf privatizingand
breaking up NTT, creatin§TT DoCoMa DoCoMoreceived\NTTG extensive wireless R&D
labs despite some concerns within MPT about the advantages this gave the cbnifesearch
on the PDC standard had already begun before the spinout, and it was naibo&dMo to
prefer its owrtechnology Other domestic carriers did not have the R&D strength to create their
own standardSteinbock, 2003Moreover, guipment manufacturers had mzentive to
developcellular standardmdependentlysince theyelied onthe specificationgpassed down
from carriers.

Finally, MPT had institutional origins in operations of the postal services, with
telecommunication regulation added during the Alli@ccupation (the prevar Ministry of
Communications that had operated telephone networks had becomé\VgeE), 1996)
Therefore, unlike international tradeienied MITI, MPT had never been focused on
international strategy. While it was interested in providing competition to NTT, its focus was
naturally limited to the domestic mark&tus, n 1992, MPT decided th&TT, IDO, andthe
new entrants to be licensedlif94 wouldadoptPDC.

Two new entrants were given spectrum at the 1.5 GHz frequency iri 188Digital

Phone group under the umbrella of Japan Teleowm of the landline competitoand Tsuka

1 As it turred out, Motorola was late in developieguipmentfor digital standards worldwide, leading it to
dramatically lose market share and political clout in the mid to late 1990s.

2 The author would like to thank former MPT official Nakamura Ichiya for thistgdlakamura, 2003)
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Cellular, of which Nissanwas the main investgMasuno, 2006)Further intensifying
competition three additional wireless carriers using a technology known as Personal
Handyphone System (PHS), a product of N#*ihdustrial polig, were also licensed and given

spectrum

Japarts Underappreciated PHS: Industrial Policy Shaping MarRgnhamics

PHS, a domestically developedreless technology arngtandard without much
consideration for global markets, is ofteverlooked innterndgional comparisonsHowever, it
actually had a significant role fostering the dynamics of competition that trapped J&pan
manufacturers in the domestic markéthenPHSservices commenced in 1995, several
performance attributegavethem competitiveadvantags over cellularservices at the timéirst,
PHShandsets were technologically simpler (similar to cordless phones) than cellular handsets,
enabling higher performancdlustrated bySharys first mode| offering 400 hours of standby
time ("PHS," 1995; "Low Price," 1995F%econdyoice quality of S was higler thanthat of
existingcellular services, since it was built on topg\dF TG high capacitySDN infrastructure
and because each base station served a smaller radius of coverage with a dedicated connection
allocatedto each callerThird, monthly subscriptiorfeesand perminute chargewere
substantially lowet less than half the monthly pricé cellular services (3000 yen versus 7000
or 8000 yefr’), andapproximatelya fourthof the perminute fees. FinallyPHS lase stations
cost much lesthan cellular base stations, allowirapid installatiorinside subway terminals and
stations before cellular coverage wastended to these are#&s short, PHS services put

significant pressure on cellular carriers to imprtwar handsets, lower subscription fees, and

133000 yeris gproximately $26 at 1 USD = 115 JPY.
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improve their service coverage aréa€ompetition between cellular carriers and PHS carriers
was a significant driver afapas rapid subscriber growtlespecially given the lack of long term
contracts thatdcked in consumers

PHS was the product of MEFindustrialpolicy. MPT spearheaded the R&D, tightly
controlled spectrurallocation and orchestrated a set of consortia to grant operating licenses. It
usedthe R&D resources acquired in ti®85political settlemenbverprivatization of NTTto
conduct field experiments, set the standard, and commercialize the technology.dtthect
existingcellularcarriers tooffer PHS servicegesultingin threeoperator§ NTT Personal
Communication Network (a ot venture of NTT and DoCoMo), DDI Pocket (a subsidiary of
DDI), and Astel (a consortium including Japan Telecom and K{Myase, 2003)

In promulgating the PHS standard, MPT seems to have deliberately excluded foreign
firms from the process. Although a consortia of domestic electronics firms were involved in the
standaresettingprocessforeignmanufacturers were not given an opportunity to provide input
or access informatiorindeed, they were not given the specifications umthediately prior to
PHSservicecommencemer(Funk, 2002)

The market dynamics unleashed by PHS services accelerated the Japanese cellular
markets move towardsompetitionbased on handset features rather than lower service prices or
low handset cost§ince PHS handsets were far lesstiygathan cellular handsetBHScarriers

could vrtually giveaway handsets without particularly large subsideslularcarriers were

4 The averageveightof digital cellular phones were reduced from approx. 200 grams in €9%/tb 100g by
April 1997 (Funk, 2002)

5DDI had shifted the terms of competition by offering its servigigsout long term contracts. Other carriers
followed, and as it became the imstity norm, all carriers faced the constant threat of losing subscfietser &

Wingert, 2006)
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forced tomatch these prices to compete, thotlgh requiredmuch largesubsidiesvis-a-vis
PHS carriersBy around1997, subsidy price wars between carriers, and among distributors, who
took smaller and smaller cuts from their retail sales, led to newgmdlnandsets often virtually
given away at prices such as 1 yen (about a US peBimge handsets were brandeithvthe
carriels name rather than the manufactegand each carrier had a different (though not totally
mutually exclusive) lineup of manufacturettse lineup of stylish and sophisticated handsets
became critical to the competition between carriers

A set of carriethandsefigroup® emerged; NTTifamilyo firms such as NEC, Fujitsu,
and Matsushita manufactured handsets for DoCoMo, but not other carriers, while consumer
electronics firms new to cellular equipment, including Sony, Sharp, Sanyo and &yocer
manufactured for the other carriers, but not DoCoMo. With the advent of PHS, the number of
handset manufacturers ballooned. Between around 1996 and 2000, the list of domestic
manufacturer$or cellular and PHS handsets included NEC, Sharp, Sony, DamgsuF
Panasonic, Mitsubishi, Casio, Kyocera, Sanyo, Toshiba, Hitachi, Pioneer, Victor, and Kenwood.
Many of these firms purchased components from the same suppliers, making their products
relatively similar, with competition based mainly on styling axlsefeaturegFunk, 2002)

Even after PHS services began to decline as cellular services lowered their prices and
matched (later exceeded) PHS handset performance, the logic of campetiihich carriers
massively subsidized costly handsets that competed on the basis of sophisticated features rather

than production costvas firmly entrenchetf

16 A major reason for the decline of PHS carriers wasfailure of MPT to provide carriers with regulatory
protectionagainsipredatory interconnection pricing by NTT, whose public networks provided the core of PHS
networks. Without any regulatory support, PHS carriers were at the mercy @ Miérconnedbn rates, which

sapped half of their revenue, leading to the exit of several cafMasino, 2006)

22



As cellular service prices decreased and coverage areas improved, cellular handsets came
closer to matching PHBandseperformance, and carriers led by DoCoMo improved their
networks to increase voice transmission quality. As the relative merits of PHS faded, its growth
slowed, and the failure of MPT to provide carriers with regulgpooyecton againsipredatory
interconnection pricing by NTT, whose public networks underlay the core PHS network, led to

lack of profitability andhe eventualkexit of all but one carrier.

Galapagos:Japanese Manufacturers Trapped in D@mestic Logic of Comp&bn

The intense competition by a large number of domestic manufacturers is, at first glance,
similar to Japa@s automobiler semiconductoindustries the competition of which spilled into
global markets in the form of low cost, high quality exportswiver, Japais handset
manufacturersvere kept focused on the domestic market partly because of their need to
constantly keep up with changes to the PDC stantiéiré.DoCoMa3s dominance in R&D of
the PDC standard allowed it to issue a constant streapdates and new featuresquiring
compliance bynanufacturersiAlthougha semigovernment organizatiothe Association of
Radio Industries and Businesses (ARI&)provedall official changes to the standardacted
more as aubber stampwith DoCoMo ssessingle facto contro{Funk, 2002) Constant
updates significaht drainedthe R&D resources of manufacturers, who couldatiatin
economies of scale to lower prices before rollingreew modelsThey also built each model
from the ground up, rather than using a standard plathsiokia, and later Samsung did to
modify each model for different markdtSole, 2006)

Manufacturers, especially family firms, also hachaltifacetedrelationship with NTT,

the largest company in Japan by several measures. NEC, for instance, worked closely with NTT
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in its IT solutions businessesiérnet backoneequipmentconventional telephone network
equipment, and other areas. With cellular handsstsly one of their lines of business, and
with many of those businesses depending on close relatitmBITT, theycould onlyfollow
DoCoMa3s constant updes to PDQ a power struggle was out of the question.

Furthermore, for much of the 1990s, given Jé@pawerall slow growth, manufacturers
were busy rationalizing operations and cutting costs. While handset businesses provided stable
profits, incentivedo invest massively in overseas markgtgen the different logic of
competition, were by no means strong.

Thus, in addition to the financial dominance of the carrleesling to competition based
on subsidized handsets offering higihd services, witha large number of cellular and PHS
carriers competing intensely with one another due to the lack of long term contracts, the constant
updates to the PDC standard by DoCoMo further trapped manufacturerslontbstiomarket.
That the domestic market opéed on different terms from global markets was clearly shown
when by the late 1990$iandsets from global market leaders such as Nokia, Motorola, and
Ericsson failed to maksignificantinroads. Though subsidizedsome extenther modelswere
not popular, oftenstriking consumers as large, clunky, and lacking stan@atdres offered by

Japanese phones, such as polyphonic ring tones and large displays.

The Politics oLiberalizationin Korea Bureaucratic Turf Wars and a Scandal
Liberalization in Koreds cellular sector involved a series of political struggles between
industrial andbureaucratiénterests, a turf wasetweerbureaucracigesand a political scandal.

The politicssurroundingheprivatization ofKT itself wassmooth, unlike the case d&paids
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NTT.Y" A bureaucratic turf war over control of the emerging cellular sgenriniscenof the

turf wars between Jap@MPT and MITI in the midl980s,0ccurredbetweerkKoreass Ministry

of Communications (MOC) and Ministry of Trade, Industry, &meérgy (MOTIE) This struggle
revolved around: the level chaebol(vertically integrated Korean industriednglomerates
involvement intelecommunicationservices; the timing of entry for new competitors; and choice
of the CDMA standard.

The introdudbn of cellular competitors to Kpitted MOC, who wanted to limit chaebol
influence in the sector, against MOTIE, interested in boosting the manufacturing base of the
conglomoratesChaebohad beernterested irdirectly operating telecommunication seestor
some timebut MOC, fearingchaebol dominance skrvices marketontinually rejected their
attempts to entéf MOTIE, whichoversaw high tech manufacturing and expatisagreed,
contending thathaebol participation in telecommunications seisigas critical to theipverall
technological competencin 1991, a political battle involving the Prime Minisge0Office, the
powerful Economic Planning Board (EPB), MOC, and MOTIE ensM&2C tried,
unsuccessfly, to engagehe incumbent Democratic lheral Party to weigh in on their sidend

was forced taedethe licensing of a chaebol groap the cellular competitor to K{Oho, 2003)

17 Strong political support by Prime MinistdPsesidents Roh Ta&/oo (1987 93) and KimYoung-Sam (199898),

the Economic Planning Board (EPB), the Ministry of Finaaweé Economy (MoFE), and the chaefadlilitated the
smooth political proces#\n accord was easily reached with the only remaining major potential sourcéstznes,

the labor union, with the promise that foreign ownership would be limited to ensure employment security. Chaebol
ownershipof KTA was also limitedo 5% until the final stages of privatizatifihushida & Oh, 2007)

18 The governmeids concern about excessive influence of chaebol in telecom services walsaplarger pattern of

tension between economically dominant chaebol anddkernment
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MOC and MOTIE also butted headsger the timing of entrjor the new competitor
MOC hoped to have a second cardemmenceservicessooni by 19941 to promote
competition. HoweveMOTIE, closely aligned witlthaebolequipmenmanufacturersdesired
a delay ofone or two more yearsontending that@mestic manufacturerequiredmore timeto
developcompetitiveness imfrastructure and equipmeta prevent further reliance on imports.
Foreign companies, predictably, joined M&Gide to advocatearlier entry of competitonsith
Motorola attempting talleviateMOTIE®G concerns byrmpmising it would transfer technology to
Korean firms. Howeverhe powerfulEPB weighed in on MOTI& side advocating a delay in
entry(Jho, 2003)

One issue that all domestic parties could easily agree on wasi¢h8rsitation of
foreignparticipationin the cellular services markéllOC stipulated thatoreigninterestgoin
consortia led by domestic firmsjthout management rights. Six consortia ended up appfgng
the license to compete against KBchwith a foreign participan{Jho, 2003)Motorola, already
thedominarn equipment provider in Korea, unlike in Japan, did not significantly involve itself in
these debates.

The outcome of the political debates was that992, a liense was awarded to Daehan
Telecom (Greater Korean Telecom) consortibiacked by the Sunkyung chaebol group
However, a politicascandal derailed this initial settlemeAtlegations offavoritismarose over
President Roh Tae Wd&oclose relationshigith the Sunkyung groumiven the governmedd
high level of discretion in allocating the licen3é&e ensuingpolitical firestormresuted in
Daeharbeingforced to return its licens®OC, despite having been able to push through its
wishes to license a owpetitor earlier rather than later, was forcedvaat until a change in

political leadershigo conduct a second round of licensing in 1@8#b, 2003)Thus, MOCIE
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and the chaebdgot their desired outcomegainstthe opsition ofMOC. It can be argued that
these losses strengthened M®@solve to assert jurisdiction over the ICT sector by taking a

strong position in choosing the digital cellular standard.

Koreass Politics of Choosin@ DMA: Turf Wars and a Gamble

Given the importance dforeas successfuthoice of CDMA as its digital standard in
global markets, existingnalyses tend to credit the government fob@kl strategyand its ability
to take gpotentiallyrisky gamble(Chung & Lee, 1999; ITU2005; Yang, 2003)in particular,
they focus orthecollaborationof ETRI, the research arm of MOC, witthe American startup
Qualcomm, then a smdifrm with only approximatelyl5 employeesandthe core intellectual
property of CDMA butwithouta commecialized technology system offeringjowever, the
oftenunderplayed political debate surrounding the selection and commercialization process
resulted in a much firmer commitment the Korean governmerd faster rollout of CDMA
servicesand the rise d¥IOC as the industi® lead agency.

The initial push for CDMA came frora Koreangovernmemded initiative, with MOC
subsidizing the initial development. In 1988, MOC published a document outlining itd@lans
develop a new standangrhich it expanded 6990 toincludethe development of an entire
mobile communications system. In the first phase, MOC gave ETRI (placed under control of
MOC in 1992) the task of developing digital technology, and it brought togetbesrcher
from thegovernmentscientiss, and largeequipmenmanufacturers such as Samsusdgundai,
LG, and Maxon(Chung & Lee, 1999)This close governmetihdustry collaboration sparkete

third and finalmajor conflict between MOC and MOTIE.
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MOTIEGs status had been declining by the early 1989shaebol gained international
competitivenessrequiringless protection and support from the governm¥at, MOTIEhad an
institutionalprerogativeto retainits jurisdictionoverthe manufacturers. In 1998JOTIE
published a report criticizing MG plans for CDMA, arguing that TDMAhe exising
technology upon which the globally popular GSM standaad based, had mopetential to
becomeglobally dominant. MOT'IE went so far as taunch TDMA research programenlisting
manufacturing companies to jojdho, 203).

MOC, unsurprisinglyjmmediately opposed MUOEG efforts,contendinghat CDMA
was technologically superior and more flexible in its future applicatidms.bureaucratic turf
war, with MOC and MOTIE each setting up parallel and opposing resedocts g¢ed MOC to
strengtherits plans for CDMA It movedthe deployment date for commercial CDMA
deployment service®rward by two yearsFinally, and most significantly, it used all the
jurisdictional authorityat its disposato promulgaé CDMA asthe soledomestic digital standard.
In the application for the cellular license (nawthe second round), MOC included the provision
that the second mobile carrier use CDMA. The license was allocated to Shinsegi, a consortium
led by the steel company POSCQOthdugh Shinsegi had wanted to build a GSM rather than
CDMA-based network, since CDMA had yet to be commercialiZ€aC rejected its wishes
(Jho, 2003)

MOCG use of this trump cartdolstered by a 1993S Telecommunicatiomdustry
Associationannouncemerthat it would recognize CDMAITU, 2005) was decisive in
determining the manufacturéstrategies. Follommg MOC made far more senéar
manufacturerssince following MO'IE and itsTDMA initiative would limit them to

manufactuing exportsin markets in which they were newcomers, while simultanedasking
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themout of the domestic markéta domestic market that promised rapid growtid which
could give them aonpportunityto develop high levels of competenioy enteringglobal markets
Thus,manufacturerimited their participation in M@IEG GSM project, and MOC secured its
jurisdiction over manufacturers at the expense oflMEXJho, 2003)(See Tabl& for an

summary of the MOGJOTIE debates).

Table 3

Korea’s Policy Debates: Positions of MOC, MOTIE, and Outcomes

Policy Positions Chaebol Entry in Services Timing of Entry Standard

MOC Limit Earlier CDMA

MOTIE Allow Later TDMA-based, e.g., GSM
Outcome Allowed Later (due to scandal) CDMA

After the MOGMOTIE debate was settled sacond round of researthhcommercialize
CDMA was conductedargely by industryn partnership with Qualcommwith a task force
under KMT (the mobilalivision of Korea Telecom had been spun mut988, creating Korea
Mobile Telecommunications, KMT). The government subsidized approxinmggefymillion
from the Information Promotion Fund, obtained through taxes on cépiefgs. In 1994 KMT
contracted LG to provide base stations and handsets, and Shinsegi selected Samsung in 1995,

cementing the close carrigranufactureR&D relationshipgJho, 2003)

Koreas Market DynamicsCultivating Domestic Competencies
The Korean government licensetrntee additionatompetitorgo the market in 1996 and
1997, just as the incumbértigital services commenced. KMT had been sold to the SK group
in 1994 which renamed the former statened monopolyncumbentSKT. SKT shifted to
CDMA, and the new entrants, Shinsegi Telecom, Korea Telecom Freetel (later renamed KTF),

LG Telecom, and Hansol, alhtered the market witiDMA.
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Koreas shift to CDMA achieved the governméroverriding strategic objectaof
nurturing domestic manufacturers and reducing the contigpendence on foreign equipment.
Since Korea was the first country to commercialize CDMiaforolaandthe othefforeignfirms
that dominated Koréa equipment marketacked expertisen thetechnology. As a result,
Motorolats share equipment plummeted, even as Kereallular market expanded rapidRin
1995, it had slightly over half the market share, but by 1999, domestic manufacturers had over

90 percent of the markésee Table 4)Yang, 2003)

Table 4
Korea’s Domestic Cellular Equipment Shares Before and After the Digital Standard
Vendor 1995 1996 1997
Analog (AMPS)  Digital (CDMA) AMPS + CDMA
Samsung 44 415 445 59
Motorola 51 40.6 0.5 -
LG 3 5.7 24.3 33
Hyundai 2 3.8 9.2 4
Qualcomm - 0 13.6 -
Others - 8.5 4.9 -
Total 100 100 100 100

Notes: Adapted from Jho (2003, p. 258)

In terms of international markets, Kofeaollaborationwith Qualcomm in
commercializing CDMA yialed significant benefits. Qualcomm held the core intellectual
property, forcing Korean manufacturers to pay significant royalties. In exch&ogsn
manufacturers were given rights to distribute CDMA handsets worldwide. This paid off
handsomely whemaja American carrieradoptedhe standard for their digital networks.

With five carriers in the market, Kor@acellular subscription fees and pemute
charges dropped rapidlyhe incumbent, SKTcameunder intense market pressure, evidenced
by its rapd drop in market shaiiefrom approximately66% in 1997 to 4% in 1999.Shinsegis

service, which commenced in 1996, reached 100,000 subscribers within seven months, and a

19 Motorola worldwide had enjoyed dominance in anaqgipmentbut it was blindsided by the transition to digital

standards in Europe and Asia, dramatically losimagket share worldwid€Steinbock, 2003)
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million in a year. The other new entranig)o hadreceivedigher frequenciesoud offer
lighter phones and better service coverage areas, partly due to the denser cell recifinéement.
entrants discounted their services, and roaming agreements, such as between KTF and Hansol,
allowedsometo share the construction and operatingsastworks in provincial are@o,
2003)

The logic of competition moved towards subsidiedimmdsetsjust as it did in Japan.
The highfrequencyspectruncarriersinitially offered larger subsidies as they attemptelkiitle
SKT and Shinsegandtheincumbents counted by increasing their subsidies as well. Subsidies
for a typical handset costing around 440 USD began at around 160 USD in 1995t abatedo
the point that handsets were given away for free by 198kke in Japan, howevethése
subsidies were given in exchange for elegiger obligatorysubscriptiorperiods, starting at one
year in 1997, and reaching three years by 190Bscriberdhad to repay the subsidy to terminate
their subscription or switcto a different carriefKim, 2004) These were known as adhesion
contractsKoreas massive increase in subscribees facilitated by these market dynamics, and
handsets quicklpecamemore sophisticated asibsidies causddgh end modelt bemme the
norm. In the late 1990s, a polidgbde, unplanned by the telecom ministghifted the dynamics

of competition away from subsidized handsets.

Koreats Policy Debat®verHandset Subsidie€onfusionwith a Fortuitous Outcome
The debate over handset subsidies occurred between differemmevbureaucracies

coming at issuefrom different regulatory angles.-KIIC, the strengthened MOC which had

2 Higher frequencies meant more base stations were needed, since their signal did not travel as far, which in turn

allowed handsets to tsmaller.
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absorbed the Frelated industrial policy functions of MOTIE and parts of the governmexs
pitted against the Korea Communications Commissidd@) established in 1992 to oversee
telecommunications poli¢yand the Korea Fair TradeommissionKFTC). In almost every step
of the way K-MIC @& actions to maintain what it viewed as healthy competition were frustrated
or blocked by the KFTC or KCC.

K-MIC regulated subsidies under the Telecom Businességujringcarriersto report
the terms and conditions tifeiradhesion contractsuch as price and service provisions.
However,K-MIC was not alone in becoming concernedresrapid inflation of sisides
reachedhe pointwherecarriersgave awayandsetsn exchange for increasinglgng lockin
periods First, K-MIC proposed a cap on the subsidy amount each carrier could allocate to a
handsei approximately $12% to curtail the subsidy inflatm However, aithe core of the
problemwerethe business practices of carriers, who were not required to fully explain or give
documentation to subscribers about the termination pefi&eyKFTC reacting to consumer
complaintsabout the adhesion contraclent its suppotby ordering the abolition of penalty
clauseghatforced subscribers to retutine subsidy amountwhen terminating their contract
early(Kim, 2004)

Thecellularmarkes reacted to abdion of the penalty clauseabruptlyand dramatically
Consumersno longer locked it their contractshegarrapidly switching handsets, since
carriers still competed againste anotheon the basis of subsidy amount$is raised Korean
imports for componentst a bad time for the governmént999i when a topolitical priority
was tomeet IMF bailout conditionr balance of payment&-MIC, in favor ofensuringcarrier
profitability to maintain competition against SKwhich had over half the market share and deep

pockets, pressed aheadctotail subsites. h September 1999, KTEG Telecom, Hansol PCG
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and Shinsegi agreed tapsubsid levels though they later broke ranks and begneasing
subsidies again. Howeverjshnformal arrangement to cap subsidies causel HTeC to turn
againstK-MIC. From KFTGs perspective, thinformal agreenent onsubsidy capamounted to
industrial collusionandit stegpedin to levy fines on thearriers This interferencan whatK-
MIC viewed as itgurisdiction, and the uncertainty it cast on the marlets too much for the
ministry. In Jue 2000K-MIC banned handssubsidies altogether(Kim, 2004)

Following theban onhandset subsies demand for handsets shrank dramatically
Monthly sales of between 1.4 and 2 million units before theneggia reducetb 250000
immediately following it. This led&-MIC to announce plar® alleviatethe suffering of
equipmenmanufacturerssuch asllowinginstallment sales diandsetsK-MIC also tried to
prop up the competitors to SKT by exempting subscribers switching from SKT to new carriers
from certain feed-dowever, thidatter mave caught the eye ®CC, whose primary institutional
concern was faicompetition The KCCweighed in, arguing that the asymmetrical regulation
hindered fair competitian(See Table 5 for an overview of different phases of subsidies.)
KCC andK-MIC also investigated the market between 1200 and 2001and found that many
carriers continued to offer subsidies, fining those they cggim, 2004)

Probablythe greatest contrast to Japan was the reactikorefs generally more active
consumer groups. Theyganized protests against ¢ars, callingfor the aboliion of subsidies
in exchange foup to 40% lowesubscriptiorfees Korean consumer groups wesat far as to

organize a rotating sit in front of K-MIC for the better part of a ye@Kim, 2004)

Table 5
Three phases of subsidies
1997-1999 4/1999-5/2000 6/2000 — 2006
Phase Subsidies with Adhesion Subsidies Without Subsidy ban
Contracts Adhesion Contracts
Policy KFTC ruled against KCC ruled against K-MIC’s
adhesion contracts subsidy cap, K-MIC banned
subsidies
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Market Subsidy price war, escalation Subsidies Continued, Slower rate of domestic handset
effects to free handsets, 3 year lock-in  rampant user switches turnover, focus on global
markets

Notes: Adapted from (Kim, 2004).

The urcertainty over subsidies, part of their business models, helped realign the strategies
of Koreanhandset manufactureTo prepare for an environment without carrier subsidies
effect, the demise of a small but lucrative domestic markety became even more tightly
focused orattaining scale to reduggoductioncosts all the better for competing international
markets.

Thus Koredas dependence on foreigellular equipment drove tlgovernmeris strategy
in allocating spectrum and choosing a digital standard to nurture the technotagiaaityof
domestidirms. Digital spectrum allocation became a politigaiiessy battle, from which
MOC/K-MIC emerged as a strong leladreaucracyfirmly commited to CDMA. Qualcomi@s
success imgettingUS carrierdo approve its standard cemented Ka@ealationship with it, and
greatly facilitated Korean equipment manufaets in gaining a foothold in the US market. With
the additional push from unexpected policy acteingch aboliskedhandsesubsidies and
reducel the profitability of the domestic market, Kosananufacturerocusedon international
markets.

So far, ths paper has showow theinitial conditions shaped politics at critigahctures
T whenliberalizationand standardetting reshaped the configuration of markets, market players,
and the terms of competition. Japmastandaréetting without a focus anternational markets
contrastedvith Koreas strategy explicitly aimed at international markietscontrast shaped by
the difference in each countsyinitial dependence doreigntechnology.These strategic
orientations were not simply the product admolithic governments, but grew out of the politics

of liberalizationi Japan hoped to avoid another row with the US, moving swiftly to adopt the
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PDC standard, while the bureaucratic turf wars in Korea strengthened its commitment to CDMA.
Next we turn tohie adoption of 3G networks, the next opportunitytfi@ governments to

reorganize markets and mosteategicallyto gain advantage in international competition.

The Politics of Licensing3G: Focusing and Refocusing on Global Markets

Thenext criticaljuncturei spectrum allocation and standasetting for3G cellular
serviced gave Japan an opportunity to reconnect its domestic markeérnational markets,
and Korea an opportunity to further plan its international strategy. It also gave bothesoant
opportunityto rapidly develogheir domestic cellular markets to reach the technological
forefront.

Japai@s choice of an international standard, which DoCoMo helped develop, may very
well have propelled its equipment manufacturers imternaticnal marketspolicymakers
seemed to have learned a valuable lesson from the experience with PDC and acted strategically.
However,anunexpected slowdown in international markets ford&ployment undermined this
strategy

Koreals governmental strategy faeed orinternationaimarkets, explicitly hedging its
bets on the two incompatible international 3G standards. Howsespite the licensgischeme,
the governmentiad difficulty in getting carriers tactually deploythe 3G networks to which
they had bee allocated license#ronically, thisreluctance prevented ti@rean domestic

market fromaffectingmanufacturer@focus on international markets.
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The International Political Fightgn Setting the 3G Standard

As noted earlier, the IT& original aim fo 3Gwas to create a single global standrd.
However, a political struggle over whose standard to use, with a Eurdppanese alliance
attacked by the US government lobbyomgbehalf ofQualcomnds interests, led tthe
compromise in which two incomphte standards were approvigbwhey, 2006)The first
standard, WCDMA, was positioned as an giade from GSM, thdominantstandardn Europe
with the mossubscribers worldwide. The other, CDMA2000, was developed by Qualcomm, and
could be achievethroughincremental upgrades of the existing CDMA standeseld inSouth

Korea and\orth America(See Table 6).

Table 6

Expected Migratory Path from 2G to 3G

2G Standard 3G Standard (Developer)

GSM, PDC A  W-CDMA (European firms, DoCoMo)
CDMA A CDMA2000 (Qualcomm)

Japarts 3G Strategy: Refocusing on Global Markets, but Leading Without Followers
In Japan, the initial process of choosing 3G standards and allosggatyumvas
relativelyuncontroversialJapanese government and industry participants understood that the
PDC standard had hindered Japanese cellular equipnngaihing global market shes, and as
concrete talks of a 3G standard emerged in the ITU, ible®usto all that Japan should adopt

the international standard. DoCoMo was heavily involved in developH@DMA, and a tieup

ZThe ITU had planned since the late 1980s to create a global digital standard, in its initiatige0MT
(International Mobile Telecommunciate2600). By the late 1990s, European participants such as Nokia did not
think they could win in compgipn against the Japanese, leading to a coalition between Japanese and European

players(Steinbock, 2003)
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with major European players, including Ericsseeemedo open an opportunity to link Jagan
domestic market with global markets.

In 1999, theJ-MIC (successor to MPTgnnounced that it would allocate three 3G
licenses for nationwide service. Thgecipitated aonsolidation of carriers in late 2000,
resuling in three cellular firms with nationwide networkéTT DoCoMo, KDDI, and <Phone
KDDI was theproductof a merger between cellular competitors DDI and IDO, and the former
international service monopoly firm, KDD. DDI and IDO, which had operated inatiytu
exclusive geographic regions, had been brought closer togathahe urging of Toyotgointly
adoping Qualcomnis CDMAOnNe network in 1998-Phone was aonsolidatiorof the cellular
firms that had entered in 1994 with capital from JaRaiway, the former stat®wned railroad
firm.

KDDI had initially wanted a \WCDMA license, since it was to be adopted in Europe, and
as of early 2000, CDMA2000 had yet to be recognized as an ITU global standard. However,
after price negotiationsith Qualcomm dung a visit by Toyota and Kyocera executivas,
simplified form of CDMA200Q an incremental upgrade from KD®BICDMAOnNe network
already in placeyaspresented aa viable option. KDDis managementesisted, but Toyota,
again threatening to putlut ofguaanteéng themassive loans needed to bud@ infrastructure,
forced its hand(Toyota also required that KDDI sell its PHS businéss).

In the endthree applicants applied for three licensé3oCoMo and Phone for W

CDMA, and KDDI for CDMA2000. The lienses were granted later in 200036WIC,

% The authors thanks Professor Naoe Shigehiko, former Telecommunidaébisration Council member, for

these point¢Naoe, 2007)
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essentially free of chardge ensure that carriers, especially DoCaslcompetitors had enough
capital torapidly deploy3G networksationwide

DoCoMo commenced VCDMA services in October 2001, as diPdonein December
2002. KDDI, upgrading its CDMA network, began offering CDMA2000 1x, a slowelelat
costlyversionof CDMA2000, in April 2002. DoCoM& W-CDMA service (hamed FOMA),
grew disappointingly slowlyiargely due tdoCoMaos hasty and premature comnemcement of
servicestechnical issues nia the earljyhandsets largeghan 2G handsets in addition to having a
shorter battery life, anBEOMAGs initial coverage area was limited aethtively poor However,
as handsets became smaller vatlonger batteryife and DoCoMo improved the coverage area,
the number of WCDMA subscribers began to grow. Meanwhile, KIEXCDMA2000 1x grew
rapidly, as it was a simple upgrade for most usePhahe with costlier infrastructure than
KDDI, but with far less capitaltan DoCoMowas slowto invest inits W-CDMA network

trailing behind the othergSee Table 7)
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Table 7
3G Subscribers in Japan by Technology (millions)

W-CDMA CDMA2000
(DoCoMo,  (KDDI)

Softbank )
2002 0.15 4.6
2003 2 1.7
2004 16.8 257
2005 22.4 20.6
2006 38.1 251

Notes: J-Phone became Vodafone, then Softbank
(Telecommunications Carriers Association)

Competition between the three carriers led to KDDI introducing #li@ data services
(2.4Mbps downstream) in November 2003, enabled by another incremental upgrade of its
standardfrom CDMA2000 1x to CDMA2000 1x EADO). DoCoMo followedwith flat rates for
3G datan June 2004, but capacity problems restrictechtimberof flat-rate users until Feb
2006, whent upgrated its own network (an incremental upgrade frol@ BWIA to W-CDMA
HSDPA)(Masuno, 2006)

Thus, with the rapid deployment of Japmdomestic 3G services, it seemed that the
manufacturersvould be posed to reenter global markets. Howevenfartunately fothem,the
pace ofW-CDMA deploymenin Eurqge trailed far behind expectatioi@pectrumauctions
around 200ad escalated to titanic amoursf the bursting of the technology bubble in 2001
rendered most of the winners short on capialCDMA networks were costly, since they
completely replacedxisting GSM network infrastructurenlike the incremental upgrade from
CDMA to CDMA2000 1x. Furthermore, new sources of revenue for European carriers, such as
camera embedded handsets that could send pictures, weakenedtémtive to build 3G
netwoks immediately.

Thus,despiteJapal@s success istrategically allocating 3G licensaad fostering rapid

domestic networkleployment tsecure technological and service leadershgnded up
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running ahead of most of the rest of the wokidreover,even as 3G networks were slowly
deployed across the worsdter 2003 Japais domestic logic of competition carrierdriven
R&D allowing the rapid introduction of new services with heavily subsidized hanidsets

hindered manufacturers from attaining econ@nakscale to build low cost handsets.

Koreass 3G Strategy: The Irony of Market Disobedience

The Korean governmetst strategy in allocating 3G licenses was to hedge its bets on the
two 3G standards, forcing at least one carrier to choose the staratasth#érs did not. A
struggle ensued betwedre K-MIC, carriers, and chaebetuipmenmanufacturers, with the
result that the rollout of WCDMA, which the government strongly pressed for, veaslower
than predicteddowever, this delay in WCDMA deployment turned out in favor @fquipment
manufacturersvho could concentrate on their CDMA and CDMA2000 1x expgri&n the
slow adoption of 3G imternational markets.

In 1999,K-MIC announced that it would award 3G licenses. Concerned about excessive
competitionthat would sap carriers of the capital to deploy netwathsnited the number of
licenses to three, and it again favored applications by consodrderto limit chaebol and
foreign participationAs in the case of Japamig sparked a ave of consolidations, as K
acquired Shinsegi Telecom ovepariodof several monthbeginning inDecember 199%nd
KTF acquired Hansdh 2001% Thus,thethree consortia, SK KT, and LG Telecom (LGT),

applied for the 3G licenses.

% gKTes takeover of Shinsegi brought about some of the most extreme market itigarsday the Korean
government. Both the MIC and FTC were concerned that SKT, already the dominant warriéedominate the
market so completely as to render it uncompetitive. They gave their approval with the condition that SKT actually

lower its markéshare to less than 50% within six months of the me(dko, 2003)
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Anotherpolitical battleerupted, this timéetweerkK-MIC, carriers, and equipment
providers over who should apply fahich licenseK-MIC took the position thatne or two
carriers should adopt MUEDMA, since it was projected to be most widely deployed in the world
as thesuccessor to GSMExisting 2G carriers, SKT, KTF, and LGT, also argued feCMA,
despitethe fact that this entailed buildingcampletely new network to upgrade from their
existingCDMA infrastructure. Howevethe equipment manufacturerscluding Sansung,
Hyundaj and small CDMA equipment providestrongly preferred CDMA2000 though they
did not take a strong publposition SinceCDMA2000wasa direct and incremental upgrade
they could utilize much of their existing technological expertisecantinue exporting to the US
market which seemed to be headed towards CDMA2000, 2003)

The government, in balancing these interests, urged carriers to adopt CDMA2000 to
facilitate exports. Later in 2008,-MIC consicered delayinghe W-CDMA license offeringo
give equipment manufacturers tinegain technologicatompetencies witthe standard. It
recommended that two carriers choose CDMA and one sel€tDWA. However, none of the
carriers took the governméatreommendation, with all three applying for-@DMA licenses
in October 2000. The government then granted two, rather than threedicenthe SKT and
KT consortia, foMV-CDMA. It publicized a plan to set aside an additional liceénosslocate
later, hopirg that LG would apply for a CDMA2000 license. LG was reluckentever having
spent several years concentrating resoucegvelop/N-CDMA technology. In the endhe
government sed a combination of informal pressure and financial incentives to conv@te
apply for a CDMA2000 license, but with a significantly lower licensing fee than those of SKT or
KT (approximately $800 million compared to slightly over $1 billiosignificantly lower than

the $6 billion to ove®9 billion for each of five licenseallocated in Great Britain, six licenses at
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$6.7 billion each in Germany, and two licenses for $4.5 billion each in Frdmtk)2001; Jho,
2003; Park & Chang, 2004)

As a result of these strained circumstanodgensing3G, and the slow adoption of W
CDMA in Europe carriersdid not rush to build and markéf-CDMA networks In fact SKT
and KTF chose to contingmuring investments into their existing CDMA networks to upgrade
them incrementally towardsCDMA2000, even though they could never reachffatiged

CDMAZ2000, since they were licensed for@DMA (See Figure 1)

Figure 1
Natural Technological Paths from 2G to 3G, Compared to Korean Carriers’ Strategies

Natural (and Expected) Technological Progression

2G 3G
GSM » W-CDMA
CDMA » CDMA2000

Korea’s Licensing Scheme

2G 3G
/v W-CDMA (SKT, KTF)
CDMA (SKT, KTF, LGT) ———» CDMA2000 (LGT)
Actual Technological Choices by SKT, KTF
2G 2.5G 3G
GSM W-CDMA
CDMA —  » CDMA2000 1x CDMA2000

CDMA2000 1x EV-DO

It has been argued thhe Korearcarrier®incremental upgrades towards a dead
were wasted investmeint the long tern(Kim, 2004) However,in the short term, since
CDMAZ2000 1x EMDO had faster data transmission spetb@s the initial WCDMA standard,
SKT and KTF were able to offer advanced services. Since the cao®@eslheir core
resources in CDMA 1x despite rolling out@DMA services, they did not invest in\@DMA

heavily, limiting the coverage area, variety of handsets, and services avéaikiye\-CDMA
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subscriber numbers were so low, in fact, theitherthe governmenmor carriers includéhem in
official or public documentéSee tables 6 and 7 below for a partial overview). With the
introduction oftheincremental upgrade to \WDMA enablinghigh speed datg//-CDMA
HSDPA), Koreancarrierscould offer compaable speed to their CDMA 1x EBO services, and
began putting their weight behind-@DMA. The rise in popularity of SK& service can be

seen inTable8.

Table 8
Korea’s CDMA 2000 1x and W

Conclusion

This paper posed the question of why the relatively similar, sogdtisti domestic
cellular markets of Japan and South Korea experienced radically different performance outcomes
in international markets. It finds that the markesed causes of this divergeiiadifferences in
the logic ofcompetitionin domestic cellulamarkets, and the choice of standardgere shaped
by government policies and decisions at key moments. These key moments were liberalization
and standardetting, in which heated political debates, originating from differences in the initial
level of tecimological dependence on foreign technology, shaped the outcomes.

In Japan, domestic firms dominated wireless technology, leading to foreign pressure to
facilitate market access at the critical moment of liberalization. To avoid repeating this heated
debde, the government quickly approved the proprietary digital standard during the second

phase of liberalization without considering international strategy. The proprietary standard, when
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