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REVEESING ATTRITICGN: A STRATEGIC RESPOBEE TO THE EROSICH OF
O.5%5- LEADERSHIF 1N MICRUELECTEONICS

Statemenl of the Argument

Fur the lasL Eix wyears. netchant WV.5. producers of
gedmicunductorse have been un the dafengive in intermatiovnal
markeis. Fared with intengse ceompgtition fruem large.
diversaified Japanese producetrs of cumpoensnts and sysiems.
U.8%. firmg have meen thelr matket share etade by about PIX
since 978. aAlthough the merthant U.5. 1industry 1s gtill the
wytlid's lergest producer of micreelectronlc gumpunents. it
hagg heen Apgressively pursaced —— and may be wvertaken -- by
its Japanese rival. Backed by state pollcy, comparatively
MasEive resources anmd a stable bage ofF rapidly gruwing
demand in their eszentilially closed domestic market ., Japanese
firms zppear lnLenyt on spenditnog their way into the
gemigunductuer industry's leadership poeition. Since U.5.
merchentse have baen priwmarily responslble for U.5.
leadetrabip in tha final sysrcems markets that depend upon
advances in gemicunductors. the conseguencanr couwld be & lusr
to Jdepenese firm=s of the U.5. position in fipal markets-

Ag cemand fur semlcondutters frum the uwsger final
preduck markets in Japan begiwuz to tesemble demand in Lthe
U.5. marker., the Japanese industry will become an
increasingly competitive producer of the compunente on which
U.3. leadership surrently rtestr. Because U.5. merchants can
not match thelr competitor' s resourgses. Jepenese fitms would
be well placed rte capture the largest share of gruwlng
demand ftom the zonvergence of comwunications end computing,
an tnformaticen industry that will grow Lo becume iLthe world's
largest industrial gectur in the pext d¢ecade. Bnd will drive
esmiconducioer development.

¥Yer, ithe ginmultanevus foecus of JFapan's pruducers on
gaining mathket share In boeth components and ftnal preduact
martkets leaves them cuompetitively vulinerable Lo alliances
between U.5. semicunductar merchsasnts and the aystems
prueducers a4t home and ahread who compete agalmsc the
Japanese induetty in fipal product marketas- Buruvpe pruovides
the best example of this. for Ewrape dramattically lags the
U.5. and Japan 1in the sppliceation of microeleciLtonies, and
the congeguence hae been ervslon of Eurepe's positiun 1in
ftnal markets- European gystems producers and LU.5. merchants
whu largely duminate the European compenent market. have a
mruiwal interesl 1o GEeeing that @ieroelectronics is applied
murte Tapldly in Europe =-=- tu teioforce the positlon of
Euruvpean produvcers apgainat Japanese competition in finmal
markels. and tu pruvide a secure base of zapidly growing
demand for V.5, merchant semicunducters thar 1 zelaclvely
impung to Japanese enzroachment.

For U.%. metrchent produceTe. Lbhe logic of such
atrategic alliances 1 Btralghtforward: to contain lapanese



FAing tm final product markets. diverl theit Tesuurces tromn
Femlcoenducture and create secure soursesE of demand for U.5.
chips. That logic applies broadly to alliences between U.5.
Eitme and finAal market producers in traditicvnal and high
technoplogy industties vulside of Earope. The ereation of
Buch alltaceces. along with W.5. puolizy almed at permititing
investment during industry downturns. could leave U.5. firms
better positiuvned thanm their Japanesse challengere to tide
the demand dovm emerging from growth of the tnfarmatipn
technulegy industry. The U.5. industry could regain the
injitiative uvun internattitoenal semlicoenductor martketbs.



BEVERSING ATTRITION: A STRATEGI( RESPONSE TO TAE EROSION OF
0.5. LEADERSHIF IN MICEGELECTRODNICS

I: THE COMPETITIVYE CORTEXT AND ITS STRATEGIC CORSEQUENCES

Competitive Context

Zinge the late [970s the dominant world market share
of marchani V.5. producers ovf semiconducter tomponents has
been steadlly aroded by Japanecss competition The merchan:
world market ahavre of .53, Firma hag Falles Frewm abour ABIE
in 126 Lo nezr 30X by rthe end of 15%84. In raurn. the share

3f the merchant world markerL held by Japaneee producers hasxs

*
tlsen over Lhe azme tlms trame frogm mbour 255 teo 33X, -1 In

L9478, V.5, firme dominated gvery maiar cabtepory uof
gemtconductur proeductlion: slmple commodity wmedory (dycnamic
and static BAME)}., mure cowpleax non-volaetile memory (EPROMS
and EEFROMS). tuommodity lupic. OiCroOpPrOCEESOIR.

mictfocomputets and peripherals. By 1984, Japanese firms had

If captive U.S5. prudnctton [particularly that of IBM. ATT,
CH=-Pelco and Hewlert-Fackard} ieg 1nzluded in world narkar
shate figures the overall U.5. share lmproves dramatically.
In 1984, Department of Commerce filgures indirate Lhat the
U.5. shegre wag over 60X and Lthe Japanese ahare under 30X.
Honetheleas. the drastic decerloratian in the =zhare held by
D.8. mperchants ghould be of intense econcern te .5,
policy-makers, berause U.5, merchants have been primavily
respunelble for technolegltal advanme Lhat ifincreased
conpuonent peiformance while stmultaneacusly reduciog
cumpuounent gusls ., therehy spurrdng diffuston of
mlcreelectronlce 1ty Neéew uses. Az much 1f nor more thao any
vther iwsdustry #gegment ., U.5. merchanLs have been regpunsible
for U.5. leaderchip in final electronie eystems markets like
cummunicatlons &nd computing thet depend upun advances in
semitotdutior technolaogy.



eatgbltshed an overwhelming leadership positiopn 1n sLale ol
the art tommodity memory {both dynamic and static RaMe]):
0.5, firews were hanging on to a lead in lugirn, barely
hanging on 1n EFROMR. and the clear U.5. lead jin complex
commudity zamponents pxtended only to EEFROMS and
PiEcTuprucessers,. mlicrocomput2thA and peripherals. Even in
these laLbiat catepgurics. Japanese firms had Begun to
demonstrate cuompetitive capabilities.

ag these Figures suggest. U.5. fitms have been on the
defepgive 1o Internatione]l gemlconductor competifion.
Despite an latensified Fucug vm the traditional strengths
and strategiee rthazt furged thelr leadership posiltloen In the
past —= 1n partinular. entreprenaurial strategzies gpimed at
techfuvlaggical 1nnovatiogn gnd 1t3 diffuslon into mew wuses.
and innovativa destgo and matket de=velopment strengths --—
U.5%. merthant firms have been unahle to revarse Jazpanese
galns-. By rcontrast. secure 1n the relatilively closaed
domestiec Japanese metket {(the world's Esecomd larxest
natiuvnal market for micreelectronics. at about 29%% of world
congumptlan. about half the eize of the V.5, matket). backed
by state Pwlicy and wassive TesSvulces —- generated [rom
Bales of the final systemse pIvdutts which cemprise the bulk
vt the hueiness of ehese IarZe, diversifled equipment
praducers —— Jazpanese firms have siezed Lbe competitive
fnittative from their U.5. rivale. Table 1 graphically
puTtiIays Lhe geemingly unsztappable Japanese driwve tuoward

preemninence in semicanducter cvunpetition. by exsmining the



ehueffle of pugiLiuvn among Lhe world're !0 leading merchant

gemlcondoctor producers betwesn 1978 and L9234,

TABLE 1: Ramking=zs of 10 leading filrms
(5miliiuns}

Firm 1378 Firm 1984
Texas Inetr- G0 Toxae Instr. 2555
MorLorula 121 *NEC 2350
*HEC 5240 Hortortwla 2227
+Fhtliipsd 520 *Hitachi 2140
Hattunal 2040 *Tashiba 1750
Fairchila S040 Intel 11830
®*Hitacht 460 +Pthitlips# 1156
*Toshiba 400 *Fujiceu 1370
Intel 360 Matiovnal 1454
+51emens 270 AMDO 320

*MgtsushiLa Q20

Kev: * gonnoteg Japenese firm: + cunnetes Eutwepsan Flim.

# Phillips includmes Stgnetice.

Source: 1984 figures and 1597E Japanese figures froam
Hambrecht and Quiet: 1984 Phillipes f1gure from ICE: ather
1978 figures Frum EEC.

Az Table 1 shows, by 1984 Jepanese flrms commanded rthree of
the rtop ffve and filve of the top ten gpors. cuompared Lu une
vof five and three af IO din 1978. Japanese firms had bested
their closest U-5. competiiors in capiturlng anm =xpanding
share of the pemiconductor industcy's rapld growth wver the
#lx yeatr perigd.

In twoe earlter studles of U.S5.-Japanese compecition in
the semiconduttor industcy. we anelyzed how Japanese Eiras
maved from a pusitien vf technoelaogleal and market
Inferlority in cogpuonents to establish enduring edvantazge in
gemicunductor mekoery and to challenge overal} U.5.

leadership-2 We duocumenied the ecritical rule plaved by

Japanere policy duyuring the 1270s. in shaping the develapment



of Lhe Japanese Lludustiy's itntetnatipoel competiLivenedBs.
State policy clouged the dumestic JaPpanese mackel ta fotelgn
firme. theteby ensurdlng that Japanese flrms would caplurle
must of the growih i1a confuamplilon of semlconductiors in thelr
hpme matket. JFa&panege government puolicy si@ultanecusly anod
systematiczlly promoted the domestic Japanase coppuonents
industry by restructuring 1t, covrdinating cuopesrative RED
projetrs. and thaaneling cheap capital tev Japanese producers
£ fund theit growth. While the closed market Jepacy of past
pulicy endures 1ian Japen's domestlc elecironlcs matket
gtructyure == there has been nu growlh 1in U.5. penetratian
despite furmal liberaliration and T.-%. leade¥ship 1in cuomplex
ehips —- afate prgmotional assistance dld nob become
endurTlng subeildy for Japarn'g semtcuenductor producers.
Rarher, by leveraging off of the stable. growing demand in
their home market, Japanese firms have created
characrerigtic inonpvatlonsg o asamltconduciuoT Productlan
procesaes which have led tyg resal compertittve advantage un
intetnational markets, particolarly ip commodity memory-
Indeed, 1in 1982 and 19B4. Jlapanese firme captured about 60X
af the world 64KARAM nmatket. 90X of the just emerging
206XdEAM matket . and 50% of the LBKsRAM and V3% of the
B4ksBRAM markets.3

Table 2 gives an indlcation vf the significance of

these areas of Japuaneege dominanze-



TAWLE 2
World Market for Seiected Semicuvnductor bevices

Device V984 1950 (p)
HOS memoIy. tatal 5790 18000 -28000
dRAM 3010 iond0-13c0d
sRaM LOgn A000- 4600
BOM 330 Lo9n- 3200
ERRAOM 1G40 AG00~ 5000
EEPROM 210 GO0~ 22049
MPllm, cotal 2%00 BOG=L3000
d-hitc 11480 1o0o=- 22010
l6-bit &40 2000~ 3040
3z-biv = o~ 1269
single-chip 480 25300~ 3300
others 400 2:000=- 3300
Logtc, total 4670 e300- 22¢0
Bipuwlar Jac0 5500- 60600
CHOS . #1100 1800- 3200

NOTE: 1990 figurea are projected on the hasle of current
ETuwth rates. MPUsmicroproressar.
Spurce: Electrunics Week, Janvary 1. 15985,

Az Table 2 suggeets. Japancge [frme have almed at the mest
lucrarive gegmentsg ofF the coBmoedity geblconductor martket . If
they mecely malotaln their current market share advanbages
In these dareas aver UV.5. flirme and enaccovach n; furither finte
the complex chip segments U.5. firme currently dominare .
Jepanezse firme will Bt1}] controel § growilng ehare of future
Bemiconducltal revenues.

Iindeed, ag we argued in wur lase gtudy, Japanease
dvmipance of commodity memer¥., i parcicular BEAMs. placacs
severe gcounpetilive preszpure onm U.5. merchznt producers for
twe tlosely related rTeasons., FArab, poumodity metory devices
ltke ®AMS have higtorltally generated the operating margins

fiecesaary tu alleow U.5. merchant firms to reinvest end



attract additiveal capital for R&D and growth. Second., and
equally fmporlant, guctesssive genearations of EAMs have been
the simpleet of Lncreasingly complex integrated circulta;
experience gelned in theit production has bheretafuore

provided U.53. merchant firms with the wanufasturing knuwhow

Lty mure LhTwough succemsive lieratlons tu the competitive
preduction of Dure cumplex devicas. Japanesge leadership in
cemmodity memory therefore pasesg a double dilemma for U.5.
firmes-. Their margineg. and hence thelr capaclty to coentinue
te innovate, ara gqueared at the mpame rime that thelr
abilities te acguite critical production Knowhuw are
threatened. In Lanﬁém with rapldly riaing costs for the BR&D
and capacity sxpansion neressary to remain ar the industry's
leading edge, Japanese domimance of commodiiy mewory bluently
represente A shift in the terms ovf competition in
established gemiconductior markets -- a shift that has
deciglvely favered Japanese Eirmsa during rhe 1980s.

Mercthant U.5. firms have responded to the Japanese
challange buoth in the market and politlcally. In the market,
U.5. prudurers have recognized rchat enduring Japanesge
competlition has created new dynamic {nstabkillity in am
already tompetiiive envirvoment. The U.5. Lloduatty has
regpunded by vtaking advantape wf its traditional strengihs
in inpevating components and incroducing them into nmew uses.
Siezing vn the advent of the lateésr generation of
technological capabiliry, ¥ery Llerge Scale Incegratlon

(VLS5L)., exdisting ¥.5. ftrms and a spate of new enttants have



arcelerated the pace of innovatlon, developing mnew conmedicy
compevnents for new and eXpanding warkets, fraguwenting mass
comrmudlty markerts intoe high wvwalue miches. gnd pushing the
development of new puténbtipl matkets for custom and
semi-cuBtom 2ircuits. Policically, the U.3. industry has
Managed tye place competition in gentceonductors ap rhe 1.5.
Euvernment's trade pollcy agenda. In turn. 0.5. policymakers
{particulatly in Congress) have moved  albeit hasitantly. to
totroduce legiglatiaon (e.g,, protection against chip piracy.
B4D tax credltr) desligned to assist Lhe cumpetililye positlon
of U.5%. firms.,

Monethelsazs . a5 dessribed above. pheas coampetitive and
poiitical moves have nat bpen sufficient to reveTge —— of
evaen toe Blew —— the Japanease competitive challenge In
gemicunductor mearkets- Indeed. JBpAneEse flrms BTE intent
upon asccelerating the pace gnd extending the reach of thetir
thallenge tu U.5. merchant pruducers. as Table 3 guggeste.

TABLE 3.
Compatigun of US and Japanese Capital Spending

for Eemicondvgter Frodectiopn Facllitilem
(5 millicog)

Industry 1981 1942 1983 1984
U.8. Herchants 1334 1300 1356 23150
Japaneae B3d LLoao 1453 JLED

Spurce: Extrapolated from Hambrecht Aod Julst, Japan
Econgmlie Journal, end SIA data-

In ahort. the leap in Japanese capltal spending Telative to
their U.5. ®merchant comperiture Bufgests thac Japanese firms

iprend Euo wpend thelt way inte a leadershilp position.



Indeed . combined capital and R6D epending Flgurer suggest
that Japanese firms are devoting at least 50X of
semiconductor revenuer to thetir push fer suprena:y.h Svueh an
extravrdlinarily high rate of investment probably could not
be supstained witheut cruss-subsildiziag gemlconductar
tnveatment from tevenues gwenerated by other divigiuns of the
large, diveregified Japaneszse f[irms -— in partl:ula[, conlEUmer
elactranics and industrial information industey eguipment-
Heedless to gay. Buch cropge—subetdy 18 unavailable to must
merchant U.3. producerd whose primarty business i

gemlconductors.,.

Strategls ConzeguedlCel

Surh leaps in JeEpeneses z2pending. particulatly tn the
fage of tecegzionaty duWnturns it the highly cyclical
semtcondecter indusiry, havwe been a chareacteristic gtretegy
wf the Japanege pueh toward }eaderehip in the industry.
Ourting ®=ath major industry recesesion over the lagt decade.
Japanese firms have strategically gained ma#rket share
through high capital invescwment thaet 1g bevond the Eesaurces
of moar U.5 mperchant fitme duering a downturn. Theix
investmenks in 1974-76 permitted them to enter the U.35.
matket in the late 15¥0s. Their gpeading Ln 1980-83
permitced them to gleze and axtend 1ead;rahip in commodity
meémory¥. Current and anticipeted spending mway petmlt them Lo

reach market ghace patity with the F.5. industry.
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The tiwming uwf this latest bourst of Japanessa investment
is srcraceglcally critical for closely related redasons. The
firet polnt to emphaslize ig thar Final product dexand shepes

semicondurcrtoer develupment: The relative compestitive

rapacities wf U.5. and Japanege pruodurers today. reflect the

compogition uf the respectiwve dumasripe final product markets

ezch nattunal industry serves. Table &4 compares these

dumescLis fipal pruduct markets.

TABLE 4:
Comparisvn uf US snd Japsanese Finmal Pruduct Markers
{% of domestic semiconducstar zoneumpliorn —1350)

Harghket US4 Japan
CunSumer 15 25
Computet i9 25
Industrial ¥ 14
Communitaliuns 17 ]
Ceveroment 11 -

Ssurce EEC amd BEIE estimates based uon Evurovpesn

Elegctrunics Cpmpuenents Manufactutera Asduciatioen (EACEM] and
Japenese Electronics Induscry Associatdon (EXlad) dava.

43 Tabla & hincs. Lhe early 1%B0s U.5. lead in
design—intengive chipe and aesuvclated market development 1=
nol Lhe rtesult of poy. inherent guperior abilicy to deweclop
and market coemplex chips. The destign and market advantage
atempe rather from the nature of the final ay*temsa matkers 1in
which the T.5. retains a lead: complex, deplgn—intensive
thips are preciacly what the fipnal 0-5. computing.
telecommunlcatione and industrtlal syslemd mathkats hawe
demanded from V.5. chip producera. By contrast, untll

recently,. Japanese market demand haz been dtilven primarily



by consumer electronics applications Taqulring far less
suophistocated chips. S5iwmilarly, the recent development 1in
Japan wf electronirs systems producte capable of pracessing
kanl1 haeg required memory chipa with much grester sturage
capacicy than proecesasing English requires. given the
tuvlplextvy wf kanli. That sgicuvation has pushed Japanesa chip
prueducears tuo emphaslze commoadity @memury developwenr and hex
been g critical facteTr bhehind thetlr recent Ieadership 1n
MEMITY .

This telarive agsymecry in the types of components
tequired by the UV.5. and Japanese fingl svyolbems markets t&
changing however- As Table 5 shows. the relarive ifmpuTtance
tuw Japapesae chip prvducers of final tonsuwer elecfronics

syvyatem applications has bagun tou decline dramartically.
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TARLE 5:
Shifrs in Enod Uses 4f Integrated Clteuits
X of domestic Japanese IC shipments)

Product Marker 1487 L3844

Congumer Froductsx 11 A1l.4
¥TEs {i5.9) {16.4)
Audie (L2.9) {13.13%
TVg { b.4) { 5.3
Game s { 5.27 { 2.8}
Watchesfelorks  2.9%7 £ 2.1
dther { 5.3} C &.7)

Industrial Producta 49 _4 RB.E
Tomputergfpertons. £12.7) LLZ2.3)
Diftece computers ( 2.9%3 C 3.8)
Pis/WPs C 5.2 (16 .40
Cumpunl=stigns L 7.1} [ 8.0
Desk calculaters L 4.8} L 2.7)
Dffice equipment { 4.0} L 5.53)
Measutlng Ainsttumntas ¢ 3.3 { 3.13
Automobiles C z2.23 { 2.3
Facgimliles { 1.9} { 2.2
Other { 5.3) { 3.7}

Hote: PC = petsonal ruomputers: WP = word procesanrs

Sewuree: Electronics Indostriy Asscclaticn of Japan

The vety shifr deacrtbed in Table 3 has been Tespunsible for
pushing Japanege prudacers into the praduection of zomplex
non-yvolatile memory like EFROMs. and umderlies rLheirt
emerging capabilities in micraprocessgr, Microcoumpuier And
petiphetal chips. Thus., as depand from final product markets
in Japan begins to repemble demaund im cthe U.S5. market,
Japanesoe fiTms will hecoma itacreasingly competitive
producers of the more complex chips in which U.5. merchents
ciutrently hold a leadership pasitiuvn. The current BEuTge in
Japanese capital lnvestunent for semlcondurtors ts intended
Lt bring wn—line advanced oanufacturing cepacity which ran

be Jevoted tao these 1ncreasingly cyunmplex chips,.
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Tablee & and 5. howewer, vaderstate the tcharacrer and
significence wf compuositianal changes occuttag Lo final
pruoduct markets. Ag our firsce study of U.5.-Japanese
competition in semiconducrLors showed, each matoer stage of
industry develypment hag besn assoclated with the growth of-
g leaging edpe final preduct market that azted ag a
'crertive fitet~user' of semicoenducror innovatlons and a
high-vulume purchaser driving compenent industry growlh.
Thug. for example, Lhe inicial U.5. lead in silicen
integrated sircuits wveturred because of creative flrsc-use
and high-volume pruecurement from military and space demand
{in particular. rche -‘Minoteman Hixsle and Apully Programs ).
The subgaquent U;S- iead inm MOS and the indastry's rapid
gTuwth waes fuwlad by uvze and demand from the inirial
development of the zumputer fndustry here rather then
abroad. Stiwmilarvrly., the Japanese semlecondduetor industry did
not expatience rapld growth until Japanese firms had
succesafully taken over world leadarship ia coasumer
electronics in the early-—mid :970s, tharaby providing a
latge hase of dopestic demand necessary to sustaln the
davelopment of a competitlve compemnents iodustry. What
tables 4 amd 5 understate, cherefore, L8 Lhe emergence of
the leading-edge fipnel preduct market which 18 likely to
drive semiconductor industry development and grewlh for the
remalnder of this centurty.

The letgest and fererest prowing final prodwct market

for VYL81 applicatiuns lies in information anetwarkiag -- the



cenvetfence of commenicativng and computing loate a single
informarion technolopgy 1ndustry pruviding terwminal,
tranzmigsion., eEwitching, database and control equipment., and
volce. data, video and facsimile Eszrw.r:l.rzee:-'r:I Ag tLhe pablic
and private network Infrastrfuctures in the advanced
industrlal countriss ——- the slectrunic ecquivalent for the
muvement of ilnformation of a nation’s roads and rafile -- 13
digiltalized over the next I0 yeare, infurmatloen petwerking
will frow tuward a wne-half trillion deller indusiry,
becogming parhape the lergest industirial eetlor. ESypergisztic
demand for the VLSI chips necessary to accomplish digital
transformacicn of Informetion network Infrastructures will
fuel 1nngwvarion and growth ip wmircrvelectronics well 1nto the
next century- Iodeed., this speotor 18 alredady poerging as the
treatlve first user of lesding edge componsnits: For example.
Texz3s Ingtrumencz has reemerged as a stong player in
mlctoprocessors by wirtue of 1rs family of digiltal sigmal
proceasore [or dedicscied compunicaciuons wuses: Intel has
Increased 1tg strenth in Lthig area by developlngE commodity
cuntraollsr chips for firet uvge in local area netwpcking:
AMD'e spectacular gruwth zince the late 1970's has rested
Inigely un communications applicatlonsg of 1ts chips: and ATT
will first dmcutporate 1LE Tecently announced | megabit 4RAM
in 1ts PBX and Centrel Office Switching EyEtEmE-B In this
information networking area. U.5., thip producers purrently
huld an advantage by wvittue both of theilr superlor VLSEI

deeglga Bkills for tewmplex chips and ol thetr dominant
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puositjon in the U.5. domestic market., the fastest Erowing
markar fur infurmatton petworking (85 a result of
divestiture and deregulation in telecommunicaticpns}. By
conLtast, Japapnese firms are turrently less well plated to
ride the emerging informpatien-netwyogrking boom both becauvse
ef their relatively inferior peosition in design=intensive
chip® and becauyse thely domestic markat +n
infurpation-networking i1a develaping mure BElowlY thanm 1o che
I.5.

Competitive puccegy in semiconductoer warkets for the
renmalnder of this century. then, £5 lilkely to depend upuon
the rtelatlve ability of U.5. aand Japanese firms to pusition
themeglves NOW pro ride rthe emerging component demand buon
acsocieted with 1unformaiion networking. Whichewvaer industyy
-~ Japan aor the 0.5%5. ——- betrer guecesds at that posiciuning
will likely amerge as the leading semitondcutor industry in
the 19905, It 4g in thig context that the grrategic
Elgnificance of the gurrent spurt 1n Japanese asmicomnductor
investment 1s Fully reyealed. Specifically, increased
invesrment by Japanere fitms Ln E&D and capactty, and thelry
dominacion of the tritical commupdity memory markets
{(elimipating U.5., merchant tevenues and preducttion knowhow),
Tas this effect: U.5. metchants will be wnebie to match
Japangne investment during the pext fodvatiry downturos., and
thig will pertwmit the Japanese ladestry to ovetcome current
U-5. advantageg (e.g. in the degign of complex chips) and

ride the next dewmand boewm into the leadership poaittion in
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the ipdunatry- The conecquence of incteaped Japanese EBpending
¢n capacity 16 Lo cul back or eliminate U¥.5. marging 1n the
figxt downturn: the conseguence of thett spending on RalD 1s
tw push theilr mewmory lead and catch wp in deslgn. Tf U.S5.
merchante are thys foreed te cut back on theilr own cBpacity
and RED spending in the next downtuwurns, then Japanene
comperitore coueld emerge during the following boom peried
very well puosttioned Tapidly Lo capture market share at T.3.
expense. Japanese flirme would be ptrategically well
poritiomed to digplace U.8. leadership {o milorpelectronics
i, ALL of the major, rapid growth applicativns markecs.
Moregygver. these Japanese ambiticoe ip micToeletctTonlcs
Rhould moet obecure the polnt that Japenege fdirms are
gimultanesusly aiming Lo becvme the leading prodocers in the
[ftnal Bystems markets driving gmemitconductor tndustry Erowth.
Thus., Japanese producers are funding their pemiconductor
ipvestment with revepues drawn Fron their finel systems
divisions ptecieely as a long-term inveéscmenl in positiam
for those final produect markets. If D.5, merchant leadarghtip
ia compunents 1s eliminated, thep U.5. pusition im the
correspunding final electronics systedmds matrkets will also
stede. Thig will weccur bacauze that postlicen ipcreasingly
depends on the merchants for the gystems knovhow epbedded in
Eiltecon YL5I thips that give Y.3. systems products
performance advantages in internatlongl competition. If

Japanese pruoducers supplant U.5. leadership in
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miocrgelectronicyg, the real plum fu: Japanese firmeg will be
donminance of final systems markete.

Yer, Japenese producers will encoulRt£T Bany mote
difFreulties 1in Lrying to extead their reach dote the new
final product markets, then Lhey have encouniered 1in uvthor
marketa. A8 abserved abuve. thetr demestic wmartket [off of
which Japanege flrms leverage growth] 1s developling more
slowly in the new final proeducts. MorTeover. thelr s¥stems
competiteurs in Nurth Ameclca and Europe {e.g. LIBM, ATT,
MorLhern Teletom, Erlcszon, Hewlerr-Fackard) have stronger
wurld marker puogitigne, are wmure aware of Japanesge screngths
and etrategies .- and will not spccumb ac easily as have uwther
sectors like Eteel. Gilven rthesp difficultles, Japensse TiTms
must refraln their leadershilp position 1o their sLrongest
final produtt Warket . toasumeT electronica. Ia owrder to
leverage tevenues for thelr pugh into the new marketis.

¥et, Lo copsumer elecironics Japanese prioducer=s face a
formidable mew challenge from the fast gruwlng Kurean
cansumer #lectronice produtere which cam not be taken for
grented- And determlned efforts by large European prueducers
1ike Phillipe apd Thomaun Ltv Tewaln internatlionally
sompetitive 1o ronsumer electIvnniecs will &lBw creste
difficulties for Japanese firmsz. 1o ghort, JERpanese
producers must gpread thelr regources acrouss the range of
final pruduct markets to weet strong codpetition there, even
as they slmulEaneously commit Tesourtces to avercoming Lhe

UD.%5. lead 1in BemicondutiarE-
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Thie focue wf Japan's producers In spresding regaurces
Elmultanescuesly to galo markel share in both components and
final markets. leaveg them competilively volnerable to
allizoces between U.5. merchznots and the final eystedms
pruducers who compete with the Jazpanese firms. Specifically,
if the growth of Japanese competicfve posltion 2o Einal
product matketx 15 todatrained by the prafense of sttong
competitors who ate supplied by 0.5. componest firms, then
the 0.5, megchantias mhould capture so scxzpandicng share of
compaonent sales guwing to final evetewms maTkets. Begause
their respunse tu the Japanese challenge slong the =ingle
feroat of purely se@ituvnductor-orliented scLrategies has ool
manafed to tontaln the slow atcrition of their merket share,
UV-5%. merchante are compelled by the loglc of their eituation
to wvpen a eecond froot: They are anly likely to sluow
Japanese gaint by crezting stractegit alliances with sysLems
praducers in final product markete. Thie 1e particularly the
tase. and tan be most sasily asen. in the European marker,
which has been a2 melnstay wf the U.5. merchant market
pasitiocn, bet 1n which Japanese fitms have begun to take
market share In beth compoenentms and filonal systems-
Thetefore, befure elaborating the comesequenzes of creating
stratepgie allliances in final product markets ., we flrst

examine Europe's sttuaticn 1in microelecttonics.
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I1: THE EUROFEAN DILEWMHA AKD {OMPETITIVE CONSUEQUERCES

The Furopean Microelectronics Dilemma

The EuTfuvpean pusitipn 1n Semitconductots 1§ epxXiTeamely
weak and has been declining rapid¢ly as Tzgble 6 ehows, even

1n the domesttc Earupean martker, excepi in caectain MOE IC

devices where Eutupean firms have recencly conceatrated both
resources and rechnology exchange sgreements with U.5. and
Japanege frrme. Even in thesge lavcrer market eegments. Lhe
European wevrld matket peosition is wmialscule.

TABLE &:

BEurtvpean 'Fite Semiconductor Market Shares
(% of value)

Marker Iype 1378 1984 ¥ Change

WHorldwide All Sewmim £3.9 B.6 ~ 38.1
Iis B.1 6.4 - In.9
HOs 1IC 5.2 5.6 + 7.4
MOS Memary 0.8 3.8 +375.0
Mas MEPU 1.5 z.8 + BE.6

Europe All Sewin L6 39.5 - 11.6

Naote: L1964 filgureo 21e estimaceg.
Juurce: Dataquest.

As Tabhle 7 Bugpgests, the Eurcpegn marker 1s domlnaced by
U.5. prodecers. Of the top 25 Europesn manufescterers. 13 are
U.5. firtms., & Evtopesan and only & Japsnene.? Howegvretr ., ftom
1977 Lo 1983, European flrms logt shate jn thelr home market
Lo Japanese fitmeg. while the U.S5. ghare remnained relistively
canslant. firet increasing (L the EBufvopean's expense) then
fnlling baeck L the 1278 lavel {ithrough lasses to Japanesze

firms) over the five year perloed.



TABLE 7:
Shareg uf Evruperan Semiconductor Merker

Companies 1977 1943
Europoan HEL 40X
U.5. 50% BOX
JEpanesza P 101

Svuree: Dataguesl.

Japanese parket ghare gailng ip Euraepe -- bhe world's third
largesel market for cumponents accounting for abouc 16X of
censumption —— have atrategic gcungequences for bath U.5.
merchants gand the Largely integracted Euroupean eleckronics
produterd whoy partizipate tn merchant semicunductbtor markelLe.
For the lgtrer, rhe ircreasing reliance forI compdnents on
Japanese producers who ATre competitors to Edropean mystemn
companies in final praduct markete. sufure IiAcreasing
vulnerabllity +n those final markets. For U.2. producers.
their strong European wmackel pusltion has been an integral
part vwf Ltheir averall world leadership. Japaneee pgains in
Furope herald intensified zomwpetition 1n =3 markst chat has
been a bastion of 0.5 strengih.

Ag ip the U.5- and Jepangpe cages. & cowblnation of
domestic martket srrtuclure. government policy and firm
strtalegtes has determinad the position of Ewuropean firms in
internatlonal semiconducstor towmpatition —— although in
Europe™s case. those [ackors have combined Lo deliver
crelative weakness on wurid mEtKELS-B Governeent policy.
both at the Eurvpe-wide and national levels has been a

eritical vartable upndertlying Europe’s weak pusltloen,
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glthuough this consequence was thouToughly unintended. The
bigh Eurtupean external Lariif (currencly se1l1l1 1Y% ad
valoren). encvuraged forelgn direct inovestment in furtope
behind the tariff well, patrticvlarly by U.5. firmgs durinog
the 19805 znd 19706 when U.5. leadetrship In gemleunductor
techntulegy was unchallenged and cunsequently desdred 4n
Europe. Indeed, rthe sactivng-ap of locsl European
manufacturing eubeidiaries of 0.5, metchent firms was
furither encuvwraged by many Eurupean slLates as a gondition woi
deing bupiners Iin thwae countries.

This get of policles contrasts sCLrongly wilth the
Japanese stratepgy which cuompletely clueged the dumesktic
Japansag merker to Ifnveatment by U.S. tumpanlies. thareby
elinultanecusly resetving demand 1in the Jepanese market Fot
Jepanese firms and Furcing U.5. fitmsg to transfer technology
tw Japenege cewpanteg 1f they wanted any retwrn at all from
the groevth of the Japanese market. Given the relative
competitive poasitien v the Eurtopean and Japanese
semlconductur induetries., the tonsequences of the respective
appruaches to trade and 1lavestment policy have been
dramatic: U.53., fir*rms domloale in Eurgpe, Japanese firms in
Japan; 1f U.5. gupremacy in Eurape fg dislodged, it will be
as likely by JTepeneze z3 by Euvurepean preducere.

A secund criticzl component underlying the Telacively
inferivr position vof Eurvpean producersz has been the
fragmencacion of the large Eprope-wide market into much

gmaller nmational metkets {or regional anes 1In the case of




the Scandanttavian and Benglax rtuuntrles}. While Eprope as a
whule might bhave cffered European producere the large,
Wigh-velume market necesgegary to leverage wurld—-acale
ggonunlies, the Ffragmentaticon of that market elimipnated the
potentlial for Eurgpe-wilde preduct SPecializatlgn. The
fragmentation fteeelf was primarily the result of naticnal
puliclies voncprned tuv develop fndigepuus national cowmponent
tndustries covering the broad Tange of semicanductoer
product. Thoge policies zimvlitanacusly discauvraged
cpopetation ameong Evrupean flims from different countries
and encouraged couoperation with TU.53. produvcers [ne-essary
because U-5. firws had the required techaologv}l.
Parndoxically, then, A5 a result of pational Eurgpean
palicies, it has been multivatiopal U.5. producerz --
vperating ia most of the major European countrisg -- who
hkave captured Lhe scele benefite of the very zame
Europe-wide market that has been deosed to Evropean
producers By the very zame nationeal policies. Thig 1z, of
ceuTER, 80 voetcpme with whith Eurtoepe is quite familiar 1In
ocLhet gectuorg like Sumpuiers.

Mational Burepean pylicieg atmed ar fosterinpg a3 few
large, ¥vertically integracred, national champlun produocters 1in
the prinicpal end-use final systems markete {particularly
computers., telecommuntcetions and evan noew cofGumer
electrunics) ales exgcerbated Entope's prablems tn
mizcroelectrtonic=s- Matiorngl premotiunal programs of the 1960%

and early 19?705 were almed letpely at establishing pusition



in final markets, and relatively neglected the channeling of
resunrces to semiconductor develogpment. The contiast Lo
Japan is again instrtuctive: Inttial Japanese promotional
programe were aimed primarily at developlng position 14
cumputers and, like the European pregrams. falled to deliver
zn intermaticonally cumpetitive components ladustry: Japano
sycceeaded only 2ftet 1t explicitly councentrated cesouTCes on
establiehing pusitlon in semiconductors through the VLAI
PTujecE .+

Muresver. the latge integrated national champlons
prometed thtough those Eurupean national proframs, like
Thuemsun and Siemchas. were primacily interested in develuping
semironductar tapacitlies which served their internal needs
-=- pnetessitating a stroenpg fucus on custom chip productlon
for their final systems ptoducts -— and wnly secondarily
interested 1n serving as merchant cummpdity compunent
producers for the rest of European industry. As &
consequence of that strategic focus, U.S5. ftrms Louvk up the
Euruvpean merchanr rtele. With lietle Eutopezn Inbter=ZounlTy
competitivn in semitovnducter development smong the lavge
integrated natipnal champions, and wilh & high prepoction of
nativnal demand for beth compunents aod systens reserved
thrpugh state pulicy for thuse flrms, there wvas
tomparatlvely lirtle stimulusz Lo tethnolegical fnnoavation.
Indeed, Eulwpe's firms have largely been technology

fullowers owf U.%. merchant ifinnovations.




As technolofical follawers of U.5. innevation. Eutope
has been partticularly wvalnecable ¢ the zslrtategies owf U.S.
merchante- In particular. U.5. firwms characierigtlically
develuped semiconductuer innavallions and muved to voelume
pruduction in the U,5. market: Dnly after Lhe technolupgy
wag proven. LLlE pProducktivn refinad and cogts sharply reduced
throuvgh leatning and zcale ecunvomlies. d1d U.5. firms
transfer the technelofgy tuv Eurvpe as expurhts ot far
productiuvn ip Eheilr Eurvopean gpubgidiaries. Thus., by the Lime
tumponent innovationg eppeared on the Eurspean seense, U.5.
merchants had sSubztanttital competitive advantages which
European cumpenles coyld oot hope to overcume. Ferhaps even
mote critical. howewer, these characverisatic stracegles of
U:.3. producers meant that semlconducter Inaovalions
appearing in Europe were developsd priwmarily to meet the
nepds nf U.5%. fital product warkeis, and were only
spppndarily adapted to the needd of European Final markete.

Indeed, az Table B ahows, Eurvpean consumpLion of
sentcondurtor® DY end-pse 18 giZnificantly different than
the comparable UV.5, coensumpflon.

TABLE 3:

Europezn and 058 Spmicenductor Consumpticon By End Use
(L9B3 - % of each market)

End Use European U.S5.
Telecommunicatiofts 23 z0
Copnsumer 22 16
Industrial 22 17
Computer 20 a7
Govetnmant fmilitary y 1t
Auromutive & 5

Sagr=e: EACEM and BRIE ectimates.
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Thizs miematch betwaen Eurgpean Ccowmponent needs and T.5.
compunent supply -- and Europe's overall inferlor positiuan
in semiconducters of whith 1t 15 a plece —— has had
impotrtant cunsequenres for Eurwpe's posltion in final
matkets, lp patticular. table 9 zhows that Europasan pet
captta congumption of semisonductors 18 dlsastrously far
behind thar of Japan and the U.5. ., and has been prowlnn Eav

more sluowly-.

TARLE §:
Zemiconductor Cumsumption Per Caplts
(Duilate)
Countey 1978 1984
Burope Toral 7 14
France (13
Germany (i2)
VK- (20}
Italy { &)
H.5. 16 52
Japan 22 a1

Svurce: Datagquest.

Thig luw per-caplts consumption mesns thay Earvepe 1s
spplyiog wmicreeleccronies tg product and productlon
processes far more slawly and Ear less cumpletely than have
Japan and the U.5. PRelative to thelr growth, Eurupe has
been muth less dable tu prowvide a gLrong gource gf demand off
wi which Lo leversze the growth of domestiec Evwvaopean —- aad
fur that matter, pntrenched U.5. merchant —— semiconduttur
guppllers. There are szuvme stpgn2 that thils gituarlon cuuld
chzange a5 European plens to digitalize the Lnformatiuen

networhk infrasttucture unfold. Pynamic growth of that and
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Yelated 1aformation rechnolofy markels could Btrengthen the
pusitive wf Evutopean and U.5-. ¢hipmakers Lo the extent they
participete 10 the growth cof theose matkete. The rerent

dramatic growlh in use of pereonal pcpmputers in England and
the reseliing upsurge in demand Fur related chips frem U.35.

Firms 15 one example,

Cupperitive Consequences And Strategiec Alliances

Fiur BEutope. the consecguentes of the micreelacerondegn
dilemma desttibed abuve have been serious. In partlcolar.
Eutrvpean weakness Iin tompumente has meant declisive
competritive vulnerabliities on finsl systems markets. The
Eutupean puslticn in computere is weak and Bvscalined largely
thrtpugh the aid of government polizlies and procurement-
Eurtuope retains 2 positicon 1o ¢cuonsumer eletcitufics wustly by
virtue of puiicles that have limited foreign penetratiovn of
dymeatic Buropean ma:kéts- Japanese firms heve leapt ghead
of the traditiunglly strong Eurtopean caplital Foods sector by
Applylog mictoelegtrunices Lu produetion #qulipment at a far
@orTe Tapld pace. Eurgpean svurtces Indicate that the EBEurapean
test , munitoring and control equipwment industry simllarly
lages the pace at which microelectronlce 45 bBeing applied
vwyrgide vf Eurovpe. And even the histerically scrong Eutopean
telecommenications sector hae bpen loeing 1tz ghare of
export markets ty Japanese producers at the rate of 1% per

q
yeat over the lagt 13 years.
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Fur U,.5. merchanta., the consequences of Europe's
dilemma are squally serious. Eurape's compatatively slow
applitation of microelectrtonlen menans that B.5. merchants
can not Tely on their soirTenched position in Europe to
compensate faor Japanese semlconductor gains in Japan and the
U.5. Ewen 1f J.5. firme maliotain their entrenched pasition
in the Face of Japenese encromthmwent in Eurupe, Lhe growth
chat they will receive from the European market will nuot
match Japenese gatns in the other wmajor tndyurtrialilzad
matkets. Only Af Europe begins to apply micrueelectronics
mute Tapidly, will the Eurepean matket previde a renewed a&nd
expanding base for U.5. merchants to respund to the widet
Japanege challenge.

Yet. Eurcpe ' s own compelling need is precisaly the
game: To apply microelestronica in traditiomal aod kigh
technology ipduskrties at a mure rapld pace in vider to
prevent the eroslom of thelr position in final product
matkerts. {ritlcally, Evrvpean producers can not Tely an
Japanase spmirunductor soppllere Ly achieve this because
these Japaneszse produocers == unlike the U.5. merchants —— ate
comnpetiturs Lo those EBuropean fi1tms 1n Lhe VYEIY E2Zme SYSLEME
markets where Europe needs to apply mleroeleckronles more
rapldly. Belvying on Japsnese cpuwponente risks letiing
Japangse aystems competitoers dictate the pace and extent of
micrvelestrondier applicatilons inm Eurupe- That will he &
losing =strtategy for Eurwvpean final emerket produzers:

Japanese Preoducers will never glwve then access in an



appropriate time freme Lo the same teading edge cumpunents

that give the final prodoucts of theuse Japanese producers
perfurmance advantagfes 1n internatienal tumpELlLlun.*

It 1. therefore, around thig point that the interests
and needs of U.3. merchants and Eotoepean final market
producers cunverge Lo mutwuzl advantage. It 18 strtategically
necessary for both that micruelectronice be applied more
rapidly 1o Euruvee. Furonpean fitms neesd tuo incorporare
leading edge gomponents Lo Iomalin competitive in tinal
Eyslems matkets; U.5. merchants meed them a5 custumers to
fuel the U.5. semifcuonductor ilndustry’™s gprowch relatctlve Lo
Japarnese growth. Edrovpean firms need ta win 1ia competition
wn final Eystems meprkets agalnst Japanese pruoducers Inm cidet
ty meintain sLTong econoamle Erowth ino Europe: V.35. merchants
neaed ther to win i wrder tw contain Japanexe gains 1in finmal

prueduct matkets and thereby divert Japanese abttentlan and

resources from the thallenge in semlconductors. it asppears

*
It ts ecrucial to noete hare that current D.5. Deiednse

Department pelicy restricting the export of dual-use
technoluegies may puah Eurgpesn firms dirertly into the wery
alliancee with Japanese producers that they caonnot really
afford. Civen UY.5. defense reatrictions. Euroepean flrms
cannol he ecortain that dusl-vusge technoluglies which Lhay need
for their final evstems products will be available when
negdad from U.5, pIuvducers- They may therefore turn to
Japanase syurces of dual-use technologies. In the proceas.
U.5., firmeg are likely to luse cricical sales opportuniiles
in Eurwepeo. Thuz, Nafanse Yepartment testidietions have the
digastTuus unintended {and Jatgely umexamined)} consaquencs
ef simultanevusly severly injuring the comperitive pesition
gf U.3. fitme in commarcial markets and prumoting Japanese
Ezlns at the expeanse of U.5. firms., The wuttome iam likely Lo

be that Defenee policy underwmipes the industrial mectorIs un
whirh DNefense capabiliiies TeBt -

)
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that uonly ztratepic allignces between U.S5. merchante and
Evrepean fingl market producers pan accumplish this gat of
shared interests and alms. Specificalliy, from Burape's
perspeciive, U.5, merchants would have to make a commitmentg
to aupply leading edge microelectroanle couponents
apprupriate Lo the pneeda of European edd-use maTkets; from
the 0.5, finpdvstry's pefspective, Eurapean users would hawve
to commit to long-terw msupply telations with D.5. warchants
io return fur leading-edge techonalogy sulitable to thelr
needa.

The formerT commliiment would TeogulrTfe a change in the
historical prattlce of U.5. merchants o Eurepe-. They could
nu longer view Zurtope as a sacondary maTket for the later
etages pf the product eyecle of components developred tn the
U.5. for V.5. uwusps. They would have Lo compmit tide and
TesovuIces to working with EBEuropean final market producers Lo
develop compotents -— both custoom and commodlty == in Europe
suiLable tuo Eurupeegn uses. Hore than likely, they would have
v be wi1lling to shazre thelr R&D capeciiles and transfer the
technolegy that 15 developed to Eoropean gecond sourcas.
Without theger quid pro gquos. it gould be 4ifficult tu
recelve the suppurt of Buropean guvernmencts. Simijarly., the
latter pommittment of Evnrupean producers to long-term supply
relatipne with oS, merchanis wowld also requite tchanges in
traditipnal preaectlcee. Wichout the assurance of long-term
supply {defined 28 guarepteed high-wolume putchages gver

Lime, so lung ag cost and quality remain competitive). it 1is



d1fficult to fimagine U.5. fitms commitiiong the kfod of
Tesoulces to Edrope that are necessaty to asslet RBurope's
lung-teatm develppment. The logiecal Euvropean fina] preoduct
matkers from which ro leverage Buch strategiec mlliances
inciude cungumer elegctronics, telecommunications, compubters,
productton equipment/capiLal Eaods, and test, muniteTing and
cuyntirul equipment. These are 4ll secrars in which Japanese
producers are aiping Lo increase thelr world market share at
the eXpense <f Euzopean produzets, and inp whieh Y, 5,
merchant strenfrhzs in complex ships couid be fruitfully
brought Lo bear,

It 1e appropriate, before drawing concluslong, to
mention the wide range of new promuotienal programg 1n Europe
aimed at developing Loternationdlly coemperitiwve Eyrupean
semicopndyustar capacfitties. Appendix A ligts these pfforYls ab
Poth the natlunal and Eyrgpe=wilide levels, and <obtrasts Lhem
to programs of orther countries. It appears that EBEuvropean
FuveTnments have learned from theilr past policy fatlutes;
they are pxplititly aloing &t develuping compunent knoawhpw
and fuostering 1te application, much as did Japan with che
VLELI prejett- Fruow the perspective of V.5, merchants. Lhege
promutignal efiforts shouwld be viewad az complemeniary 1o the
tteatlaon of st¥ategle ulliances with Eurfppesn flnal pmarket
ptuducers. T the extent the prymotbtionsal pruograms succead,
the climate for rapid application of mleToelectiwnics 1n
Eurupe will improve dramatically. To the pxtent U,.5,

merchants can pusition themegelves through etrategic

3l



8lllances to produce vesults {n Euvrope compavrable to the
giwg of the prowptional programs ——- tapld applicaticon, and
develapment of knowhow through second seuree ArTangenmuants
with Buvopean chip-makers —— 0.5, firms will be viewed as
allfgs. And thar impression of H.5. firms as allles in
Eurgpas will be the slne qua non of coentipued success for

merchanat U.-.8. producers im the Evropaan market.
Conclusion: SYRATEGEC ALLTARCES AND RECAFTORED INITIATIVE

Ower the pagt saven vesrsz, Japanesze producetrs aof
semicondurtars have made a Yemarkably sueceasful push to
challenge the fnrarndationzal market dowmlitnapnce merchant 7. 5.
chipmakers have held since the Lpdustry’s Inception. By
tofcentrating resources o610 Mictoeleactronics developmwent and
application, Japaneze producersr have eEldulranenusly ewmerged
as formidable challengers te U.5. and European Eirms {n the
Final product markete that depend upon the lpcorporation aof
semliconducecors. Given thelr gecore home market,
characteristic focus on provess {pnavatipn and reflnementc,
and wast resources drawn frow final producr market revemuas,
Japanese firme are well-placed to autepend their merchant
0.5- rivals and attain leaderghip in mliceroelectronlica. From
the perspertive pf Japanese producers, the mext years
provide critical spportunities: Tf£, thraough their BAD and
caplral spending, they can catch up In design of complex
chips and put 2 greater amount {than U.S5. firme) of capacity

in place, they should be able -- ag thely domestic market

Az



dewand converges with demand i the 0.8, == to capture a
growing share of demand freom the emerging globral boom In
foformatien techonelogy.-

Even s Japanese flrme have rigen to challenge T.5.
leadership Iin sewmicoaductors, Europe's producers have geen
thefr Internatiopnal and domestlie Furaopesn markert pogitiaons
deterlarate- Eurppe 15 applying microelackroenice in final
product markets zt a far zlower pace thap are the U.5. and
Japan, and the consequencas has been an erasion of Euvepe's
pasitien 1n final product markets 22 well z2 In
nfcrpelecteonicg. While Borope 15 making a concerted eifort
to reverse its daelining altyation. Edropean producers in
Eina)l predaoct marvkebe will need pubzrtantial asalstbance in
gelicopnducar develapnent frpm owtslde Europe 1f they are to
redain competlitive on laternarlienal matkets. SJince Burope
car not Tely eu Japanese compeiirars of EBurope’s final
maTkar producers for the semliconductor asasistance neseded,
Eutope Iz forced toward strateglic allinnces with merchant
G+5- chipmakers. From Europe™s parspective, the aim af such
alliances 18 to develop semicoanductors appropriate for
European uges and to apply them raplidly to gustzio rthe final
watket position of Europesn producers.

In coptrast to Japaw and fn pavrallel with Europe, U.5.
merchant semiconductor producers have been on the defenslve
in intermational matkets. The inexorsbly eroding leadsrship
‘n microalecttonics of U.5. firmeg places theon In & diEficult

competitive situstion. but thelr traditlopal stenglths

31



L

SEJURFIIY -SMAT] nydawdef JO IPUBOIWOp FUTpuels-Buof

yYys o3 3IwErql Iwzjzad ? ojusssadsl sawdnpold SoIUCIIIETA

1smndgoa u¥aioy ‘opduEx® 303 -Siueysasm -5 Ioj pungald

3711329} 2P1acid prnom ‘Uoia713dmed FFauede)] Lq possaad

218 yapym sefiljufosr FUuTZTIViIisSnpu; L{a?0 I0 BEPEUEZ] DI
g1eanpoid y3ia SPIIDEFITLY TT321®218 snfIrefas -AT1PTI@IS

*AaTAEReduon

ujem=d1 g3 safgadeld 3o s300pord ITayy 03 s2JuollIe[RCL1ITC

A1dde o3 pesu "sI1oyi0 Auem SAuomw ‘sxatyddns ivasupdomes oanwe

*S1aRFmTa319 ‘Juamdinba [w37den Aa®Ey pUR SPTqEITP 1ZWRSWED

30 s3izznpeld ‘srsonprad JEssjte] ‘FiSyew ToaeddeR pum STTIxad

BuypnTouy '9peaap IFR[ 2UI Awa0 pOas uofijacd 3aajiiisdmon

I73yl waIE IARY JEY] SISANIITINUEM ‘g Jo IduUel Bpim

2yl ‘ardaexs 10 -sI13anpoad JuwydIIW 5[ I0F PUPMIP 2ANTaE

3o F2Inos FG0I38 B Bmodsq PIOOCR EE¥aIP 2%cyl L PEIyF EUlaoU

$7 vedep yYyvjya vl Ing "uefirerjrddE 533 poiETsel AFF OS5

IABY IEPYD HEIIF U} EDJRoa303eoaniw L1ddes o3 pasu Fojriedacs

A1T2uba ue &1 233y ‘C"5-n BUA uy +*SI1JGARETS PUE ‘g FYI BT

sagdnpuad suwlsds TEVI] PUE tasanpoid -§rQ JUPYILIam wwomlaq

afejurape 31223193135 9WET FY3 O3 {InAGE Sq IYBIm saTuel[lw

30 Spuiy =@EE 3yl -zsdeing 3o 2p1oing Aypeciq sejldde -

SWaT] INEYIIIW -g-[ AF3 PUEEIp Jo SEIINCE JIGISE BDIEIIT QUOE

'SICYINPUSD FUEE mol] UATIUIIIF 1TIYIT FIVATP ‘uiaydem 33npPoad

Teutd BT euj2F acaueder vTEIUes 0] . SOIUQIIISTECIRTE Y

LoTawniie mevsdeling =yl wWoij] s28zswms Jey] BYDUERTTIY 2Tdsivils

Jo aTIol Y1 ‘aﬁ;jaadsaad ITl=y3 maijg TEAEYTS JINI1EE JIFayd

3O WOoT3IF131e FPYA S5lwsea 0% Satajuniacdde yipm meyy spiacad



i5

between U.5. merchants and FEorean conDsumer electroanlce
producers are posssible. They would bwe almed at Bringlng
0.5, design-intensive component strengthse ta hear in makiag
Forean products competitive onm a world=gcale with thoee of
Japanese prodacers. For the T-%. merchanca, this would have
ehe hkeaerfir of creating a renewed source of yigoraws demand
for conaumer chipsg from U.5. pProducers, permitting them o
reenrer 2 market gegment from which they have been lavrgely
eliminated by Japanese compacicion. MHoreever, aloce the
Forean ptoducers of congumetr &lectronics aATe latge,
diverslified conglomerates with production in A wide range of
areas, strateglic alliavces could enteénd Into othet praduct
AIEaE. Thig would have the effecr of locking-Iin fncreasing
demand fram the Erowth of the Eorean ecopomy for the henefit
aof U.5. producers.

Fraom the petgpective of U.5. merchaots, strataeglc
alliances of the kind degcribed above willl bhe necegaary., but
they may not be sufficlear to contain the Jepanese
challenge, in part becauss they will take Some bime ta
develop. Given the Japanecse efforts to spend their way into
leadership in cowponents, and the inability of T.3, firme to
match those expenditures during dowoturns in the market,
there £5 ang additionel role for U.5. polley ko play in
levaling the internsticpal playing fleld. Specifically, thie
would fnvelve counter—cyclicel policiee designed to aselist
U.5. firms through the next downturns. These poalicles shouuld

be experimencral, that %s, of limited duration se that they
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do mot turn luto endaring swbeldy, and aiged at generating
gufficient ianternal fuands Lo gesstain both RED and capital
spending during downturns. One example would be 3 Cax credit
for use dutring upturns alasd at genereting an L[oveatiment
reserve for spendlog fn the U.8. during dovwnturns {fmeasured,
for axample, by industey capacirty vnrilization orv
boopk-ta—bill ratias). Suwch an Investment reserve would
pevmit U.%. merchants to match Japanese spending, and
posirion themselves to ride the mexrr boom period.

ODyerall, then, spterpatlonal esmpetrition in
microstactronics 13 at e eritical Jnneture. Japenese
praducers heve grabbed the initiative from the U.5.
tndustry, a4nd are aiming to overtake 0.5, leadership In che
indusery. Coneequeatly, U.5. merchante face & cholce
berween an enduring Loss of waoarkd market pogitlion ear, im
nlliance with Furopean and other fingl merket producers, a
chance Le grab back the fnitiative and forge an enduring
1ead on world markaets for the forseesable future- The dilemma
for both the 8.5, and Japanene indusntries 1is the same == L0
poeirion themselves Lo ride the next critical demand bgom,
{nformation networking. For Japan this requires outspending
U.5. rivels in both R&D gnd capacity, thereby pertmizecing
them to reach technolaogifcsl parity 1o compler chips and
fercing U.S. firms to cede share of growhing markets. For
0.5. merchants, it reguires that they maintain thele
®&iD/deslgn lead Intacr, bhring their manafaccuring back to

par with the Japanese, and place sufficlient capacicy in
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tldace to ride the nexr boom ~— while favgiag Japanese Elirms
ipto a defaenslivye posture sufficltant to limit cheir
participation in the {pformation networking boem. At a
minimam. that requires that U.5. firpms survive Ehe mnaext
industry dowaturne at least ag well as do the Japanese,
without cutting back on thelr R&D/design lead and capacity.
ITndead, 1F U.5. merchants are tao silere back the
initiative in gemirconduccor markets Erom their Japaness
camperitors, they are forced towawrd a atrategy lavolwing a
combination of affertg. These include, shoart-term,
experimental countercyclical policies almed at sustaining
U.5. position during the next downtuzms: alllancez with ¥.5.
information netwotklog systep producers toa push sleog the
compler semiconductor content of thalc flnal producks: a
tontinued push for market aecess in Japan go thap F.3. fires
can bring Eo bear in Japanm the knowhoew associsted wich
fupplylng the {nforeation anetworkling market fa Ehe U.5., and
can thos push exiating advantages Ia the Japanese home
martket. Perhapg wmost ecritical, V.5. firms woaunld have to
foster strategic allianees with produecers In Eurtgpe, the
UV.5., Rorea and elsevhere, almed at making them world class
cappetitars ts the Japanese ip gelected Efinal s¥stems
markers. In the absense of guch a comprehenslive strategy,
UD.5. Firms will cootinue £o sae thelr podition erade ., and
Japaneze praducers are llkelﬁ:;upplant U.5. lendershlp in

gemlconductors for the first time o histary.
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FOOTHOTES
Figures extrapolated feom data arovided by the S5IA, Dataquest and ILCE.

Michael Borrus, James Millstein and John Zycman, U.S.-Japanese Competition

3R

in che Semlconduceor Industry, (UE Berkeley: TL5, 1982):; and Borrus,
Responscs to che Jzpenese Chollenge in High Terhaology, {10 Berkeley:
BRIE, 1383%.

¥igutres are from Jono J. Lazlo, Je-, The Japanesze EBemicondugkor
Industey...1933, [(Hembrecht and Quisc, Janoary 31, 1945} ar p-t3-1l4.

This astimats ard roe speculatinn thar fpllows come From data prepared by
William Finan far the 5TA.

Far g discussian of thiz energlag industrial sector, sece Michael Borrus,
Francois Bar and Thrahim Warde, The Impacts of Diwvestiture and
Beregulation: Infrastructure Change, Manufacturiag Treansition anc U.3.

Compericiveness in Telecowmunications, {U7C Berkeley: BRIE, L19H5). Zee

also, #.0. Little, Final Repott to the EEC on Suropean Telecowmunications,

(EEC, Novewmber, 1983), at Annex A, E and .

e these points, see e.g-, "Chips Forging Telecam Links," and "DSP Chips
Spark Lacklustee Maecket," ElcctronicsWeelk, 2/11/95, p.26 and 20; and "Rell
Laks sets praducrion of 1=¥b DRAMs,'" ElecrroniesWeek, 1717835, p.24.

Electronics Weekly, B8 January L1984.

The information on European scemiconducbor developunent which [ollows, bot
HNOT &uar owWn Lnterprefation of that [nfoermacion given In che text, is drawn
from a oumber of rocenr studies of Eurcopean microelectronicsz. These
include: Rainald wvon Gizycki and Engrid Schubert, Migroslectronics: A
Challanpe for Europe’s Industrial Survival, {Munich and Yianoa: #.

Gldenbunry Verlag, P984); DECU, Trade in High-Techoology Produskbs: The
Gemiconductor IndusCry, {(Paris: DECD, July, I9B&4); Giovanni Dasi,

"Semicanductars: Burppe's precarious survival in high techoolegy," io
Geoffrey Shepatrd =t at., Europe's [ndnatries: Public and Privare
Strategies for Change, (Ithaca, NY: Cornell University Press,l981}; Rob

van Tulder and Erfc wan Empel, Earopean Multinationals in the
Semiconductor Indusktrv, {(Amsterdsm: IRM, University of Amsterdam, October,

18864); and Maurice English, The European Semiconductor Tndustry,
(Brussels: BEEL Intelligence tloit, June, (984).

Telecom figure Is from A-D. Littie, supra, mn.3.





