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o businasses, @lzcommuonic aions
netwirks once ware 1ike clacirizity or walsr
distribution RAcilities -- a0 onWrL eesouree, but
one over which they lad hiide conupl. They hod
litlc choice of cquipment and even ks of seovices,
Telecommunicationg managers bad seddom more to
do than peovide canployecs with wlephoncs, and the
oy with s lowe COmmunicalions costs as
Jrsiblie,

Restricted corporate choics and achon wen
the intemal mimer image of the cxtoonal organi-aten
af the welephone sysicmc By and larpe, KA BELL
proviced o relatively undiffercniiaced class of
sorvicns orver o bgstod 1y unilomn necwaork et
arminaeel in Exsentially the same cquipment on ol
CuSLmEr’s premises, As "pharcah” of the
e hop pgrical pyramid thal deliversd estoicesd
choice, ATT had only Lo fear the gods of monopoly
mepulation.] But as with maor thae i fow pharoghs,
1he: mods were nocmally compluant -- mone concerned
skt the integrity of the empire Wan the cxereise of
fmes will by (he poople.

In the United Statas, aler o gecedes of
userdriven reviolution i Behnolo o, prodoos, and
services, “the people” Rave boon biberated. Or more
accurately, celadvely worgstncted choioe has becn
achigved by 2 specific subset of the poople -- thase
osrandal and wealthy coowgh oo ks advantyme of
the opponunites avadable we (ke in the market.

1 The meiaphor is drawn from Peter Hubee, The
Geadesic NMeswark, 1987 Repor! Or Compretition in
the Telephone fndusey, US Dept. of Tustice, Tanoarey
MEL ap1.3ns

Corporations operating [rom an American
Eese now regand their communicationg netwaork now
g A basic utility, bot 23 a "compelive weapon .
They are uming their ietocommukications managecs
inte "Chicf Information (i Tcers™ anbnested wilh
implcmenting business sragies arienleed anGund
the new sibilines now opan U tiem, & siagecring
array of corporaie lelccormaticAoms aarworks thal
control the delivery of voice, packereed daa, video
and docunents, e link: incernal oparations and us
them o those of sunplicrs and CWsIOMErS.

A perwerlol g0t of mackel opporenies oy
srrgund the infzlligent products and seovices dijgilal
echrologics mike possible, 0 ways never belone
Tossible, componics are able comsciously o despm
and boaldd wlecomemynications networks that
ducisively emhonce thelr competitive position,
whether that position lics in financial services or
rdifiomal manufuciunng,

To implement the new business strategics,
companics no kanger ily exclusively, of cven
primanly, upon the pubdic notwork. 1o the market
that new substitoles Tor repolated menamwdy,
corporalions pick amd choose foen a variety of
oprions and wsa then 1o ereale their wn nelworks,
They codnbeng Lines leased Tmm common camisrs
with privately-vwned (wpsmission and switching
Laalines, and with still other noowarks they jointly
Cram with other orpanizattons 0 ibeir industrey. Thes
bvpass the public ociwork cotcely oc in parl, Qwver
thaas nerworks, ey wse a varcly ofF slvianced
services soch a5 voice meszagmg, vidooles,
electronic mail, high-speed dila IS 58101, O
video-conferaacing. They develop Lthese services
themselves, or By b from @ny number G
independant suppliors,

Again, there is a mirored cxtermad jmage --
Ol of epmpuetitve 05 derepulation and whe breab-up
of the plauroyh™s empine. Feehnically, the now
slructure 15 perhapy & goodesic nebwark, in whickh
ancecdingly powerful saiach rodes proliferals aed
are inngreonnegied alony cansmission naths of
recenamym Lgngth 2 The AmmAabng cxlsral image
oy indecd be o teehnical geodasic, bl ies delivered
Form is novenhcless that of a warkel, gad i contreal
is thevefoee deongh the exercise of markel power.

Congicler e (he prvale notwaorks boift by
L% companics (o serve their own ieloconmmunicatin
nels opw constitute & oon negligible frar o he
aulion] elccommunications Delwodl indrasrorione,
Tmheed, in their wohnobogy and corcepoom, tigse
nelworky are snything bul marginal. Thoy an 1fe

Py H;H..al Chaper 1.



culling iy of demand, Privatc buycrs now accoone
[or d(¥h of the swich market, 20% of moiceowive and
tibzr-optic transmiszion equipineat and eleeingnics,
and #00% af the market Mr sellile mansmission
services. 3 And since their poseer of domand is
cxgrcised throngh the {omm of the markee. the
fucihitiey wnd services they requice will ulbimatcly
shape the cvolution of less technically advanced
netwarks -- egpacially those necwocks that can sl b
considerad i recide ae Jaast partly o O public
dewmzin.

Therelooe, as g growing owmber of fimms
L W Pk nesacpck ol ytions, so mgregsing shine
of thes TI5 pelecommuenications network fadls ander
dirgct privete conmol -- or 1o be more precise,
ingreasingly ¢scapes oo poblic control, Tedoed,
COrWHALE Ji e nelwerks are specilicslly ol i
Serve i vate corporats goals, Evweh tbey moy ol
sert public eoals in passing, The erpanczation that
conirols them seds the ermes of dtheer access,
connestivity, operation and functioaglity.

The policy implicutions are substantal, Not
cuily o they pbeigte the conlinued regolatony
precesiepatien witlh the guestion of whether
connpetition £Tecively constrainyg the excreise of the
raidly evaporating monopoly power of cxchanpes
varmiers, hey poss a whole host of now guestions.
The privade choices that inflosoce pallic newwerk
tevelopment can add up 1o substantial conrol puweeg
nclwork cyolotion: Whe eonleols B disparies:
picoes that comprize the nanon-wide infcsimectog
(O TS

Dig information networks are the
azsentia] infastuctute nocded to capiure the vast
Nnéw sGonomic opperutites available from the
expludtation, control and processing of Iforeoalion,
O nend not make the case thal we arul numirous
whers have argucd clsawhera -- For o economic
transition from an indusrial econemy bascd on the
proccesing o raw matenmals w one based on the
processing ol informator? -- 1o meCpEmiEC the

¥ foid. alp A 11

4 Carr seatennant ie conctioed i the collzcted
wrigngs of the Berkeley Rounduble on the
Tntrnunignal Economy. For other sttemenls, see,
&8 e works of Robert Boyer, Banjamin Corial sl
Jueques Mistral in France, of Cheigopher Frocmism in
EBngland and Chaevann D in Tialv, and inthe 05
among many otheds, oF Tay Jakamar and Shoshanna
Zubff ar Hacvard, Michued Piore and Charles Sahle
at MIT, Pl Dravud, Paul Adler and Nathan
Rogenbenr a1 Standord, and Pewer Dracker and Danial
Bell.

58]

eoomomis sipnificance of the cxploitation of
infyrmation technologics even {or the productione of
traditional poods frem agricnliure fo siecl

Howr, and how saeceasfolly, nalions
manage e wransition o a meds oF peeducuon
heavily dapandaa gn e auanipolaticn Gf
information, will shaps dhair respaciive oppHannmlies
for naicnal ecoamie develgpment Thus, the
inplications of the emerging national netsork
infrasmuctiure, of who controls its parts and to what
cds, have contnly 1o do wilh Amcrica’s coonomic
futre.

The LLS. choices to deregulate and foster
privaic network developmcnt, rost wpan the beliaf
thay markeol competition bevacen the owners and
builderz of fival iclecommunications pelworks will
giimlye Innovation god promobe the consimclion of
the ook thyt gre best sble to seowe the inloress
af the LIS ceonomy, There 1z also a hidden
gzsumpion which may rcst on a fallacy of
conposition: That private cffons oporatng throorsf
the mearkat will, a5 if by an iovisible hand, add oprwo
an cificicnl naiional nelwork tha capuares the fains
o b fuard.

These heliets tilTer from 1hoge hiedd 1o most
aillar couerfmes, whire govermmenls cslimalo, W
warviogs gErees, that they need eontrol over the
networks ' cvoludaen i their potencial for econnmiz
growth iz w be fully exploited.t We have
charactzrized the varions aatonid approgches as
i ralized re-ropulation thoougloa mast of Europe,
dand @ devefopete eiad ro-regulation e Fapan,

In cach case, to a greater or lasser erlant,
continued pullic eonleod 1% exercised ower the
provision of dipial aetwock infrastrucio e, over the
underdying techoologry development and applicaonn,
and st ertically, vver aecess and funetanalicy --
that 15, enspong that all scements of the pality have
access w advanged serviees and facilitics. Ta our
vigw, Tapan 15 the most sel{-consiows in s beliel D
digital ceetwirks play 2 oritical role in the
tansigrmation of produclion, and e reoopnizing tae
need for simultancous developmont of Teal puhlic
o] prvate network: factlitics and eerviess {ineluding
public subsidy to the undertying Lockaolorical RE& D)
n order 1o caplans the praatest possitle matonal
CoOmMonic gaing o e oew Gpprariunilcs,

5 Fora dewailed analysis of these differonees, sec
Boerus, Bar et al., "Telecommunications
Developement in Comparative Frospeclive: The Mow
Telegommunicutions in Enrope, Tapan, and the 5",
ERIE Warking Famers, 1985,



Do swch ogiional differences of approach 1o
the desvelopricet and contrel ofF e nesieock
inlmstruc e teally madter 10 eluive coomomic
peerborriance g positon? Thers are several ways in
which e distingt ngtional approsches can madce to
long-term relative performance. We have nol as yet
wiorked ool a thoroogh theoreGeal appeoach 1o this
asee, baut a Mew ideas will sullice i give 3 flavor for
our dmended direcieo,

Therg gre strong learming cffects assoctatzd
wilh progress in both the development and usc of the
information and microcloctronics techanlogics that
wnderlic netwodk creation. Degrees of [carning ars
ity bound with producig the netwerk jesall --
LE., i devefopment of the prodocts and peocesses
embodicd in the notwaork -- a0d with praducing and
execoling the applicatnons (e, services} used over il
T that senge, the choices suceounding creation of the
tatomal westwock nfrastrocioee -- IncTudiog who
acually develops, deploys, wses and conirel s aocess
1o it - )l simulanecusly open and forcclose Mutue
leamming oppantunitics and the prospects for futere
grawath those opportunities imply. 1L iz therelors
posgible simuolanesusly o envision “viruous' gaths
of accumulaeed learring aodd dynacie adheanees, or
Mwicinus” paths of scatieced leacning qmd mpch slower
grovwth -- 0 essease, paih-depemban processes of
induztrial dm*c[upmr.:nt.?

D Uy related o, and in part reliant upon
the procesyes doescmibted gbove, 18 the probabilioy that
accumulated leaming [eads to accemulated caming.
Inis likeely theat diffecent approaches o nolwork
creacion arit concral ail dilfersn) possibilioes for
capturing (he inecnational opportunilics bor
CCOTONMIC gamns asanciaed with the aclwork, Mors

G This is dirceldy inplisul in the work of Morman
Fosenbery, fagldy the Black Box, (Stondoed
Ulniversity Press, 1983 and Richard Melsen, fiigh
Technplogy Folicies, (Amcrican BEarcoprise Insiune
for Public Policy Rescarch, Washinglon DU, 1984),
7 The idea of paih-dependent process has b
developed in W Brian Avtlmr, "Competing
Techrolopies and Lock-in by Histomc) Small
Events: The Dynanics of Alkocalion Under
Incroasing Returmes,” Feehrologiomn! fnsovarion
fraject Warking Paper, Center for Econemic Policy
Research Pullicauon Mo 43, Swanford University,
L85 and exploeed by Paul A, David in, among
oler publicalicns, "Clic and the Economics of
OWERTY,™ American Ecananic Review 75,2 (May,
1923%; similar idews can be found in the works of
Hicholas Kaldor, Nelson, Eosenberg, and implicidy
in Shumpeler.

specificalky, the informacon indusiras underlyiog the
nciwork, and the neowork infraswroctore issell,
roncrate the possibility Ior cacning pecsisiant,
compatatively high coturns for the nation becawse
they gensrais axpatsion amd clficiencies in tie
BSOS gelivities it wse e, T other weocd,
they wencoate whnl sconomists call cxizma
coonomiss (o externalities), ® The degree 1o which
such external coonomic gaing arc gencrated and
capturcd depends upen how the nolwork [5
developed, deployed and vsed.

Tacausa they ars cumuolativaly unpeedicallo
and alsn generle caiemnalivas which can oo be
caprured by iedividoal fioms o uwlosicas, e choices
ovae oetwork sreaton inflosnce futurs Spprluniles
for Teaeming and @aming in ways thal are not, and
probably can b neither sipralied acowrately aor
triziteed through e smarker? In such condigons, thare
3% T resom o supporse Bhal market relations along
will rencrate opionom zeowmylated leaming: and
growth for the notionil cconomy as a whole.
Yhcther the 1.5, market-bound approach is 1ikely 1o
forecloss oplimim developrent paths of open
possitlitics that other approaches lorcclose, is very
much A question (o7 cmplrical rescarch.

Dogz, however, our cxamination of the
mticra-lovel bohavior of privawe narsocking #1Tors
give any real nsighe bng e grverall naliong
infrasmewsture, 2l into the theoretical possibilitice
tuched-gar abgve?, Agaim, this s nod the place fora
Mully claberated theoretical justification for owr
appeoach, hut g lew ddeas will apaio be indjcative.

As AlTred Chandler suewested in kis work,
w eennomie strcueees st bpdlt op at legst in pan
e cesTaE B St i dilemma®s (acing fimms as
they adjust o competition in their indostrics 10

8 These externalitizs take the foem of echinglopicnl
or clicicney-generating inver-industry spilliseers Kk
eHher ceonomic aceivides, Ses the discosEen i Byl
Krupmar, “Scatepic Sectors and Intarnataoeg]
Compoditicn,” (paper wepeeead foe e conleranse on
V8. Trade Policies ir o Changing World Economy,
Institute of Public Polioy Studics, Universiiv of
Michigan,) cevigsd, June, 19835,

T This poiet 3 thrawn from Gievanm [os, "Some
Mowes o Paems of Prowluction, Indusoial
Organiaion sl Injemgioaal Competitivencss,”

un i lishel prepser, Tulv 1957 {Prepared for the
Moctng o Mroductior Resrganiation gud Sk,
BRIE, L_C. Berkeley, Suplembor 10-12, 1987

I See Alined Chandler, Strategy and siracturo:
chamiers (0 e REsiory of tAe indusirial caver prise,
Cumbridge, M.L'T, Pross [ 1970, c 193], and The



Sinee, a8 we arpuc below, netwaork coeation i< a
Munbirncmia) soructucal adjestment to chanped
sicatcpic circumstanecs in cach indusiny, the
character of the new (infr)stoctise can only be
gicancd by cxamimng the character of e
imanstnces e Gorporale cheices thal ae creating
L

I i sense, we ane looking at the cmerging
notwork infCastscturs a5 & highly fonclionally
articulated industrial organization -- which of courss,
ag Huber points ot it very much mors clearly nsed
1obe - made op of the constitucnt privat and public
components. Taken in hat way, the Bmecg ity
network axliiliis feaowes wioally agsocialed with
Twrth mackets and hiscarehies, 1] and which siructoce
predominates in which funciipgmal arenys may matgr
mightily 1 05 impacts on the oglion, Viewed that
way, the CumsEent Parts may ot sum o 3 geodesic
whole, but the cffort al articulaling the funcdenal
atructurs, who controls itamd oo what ends, cught to
provide sutflicicnt ingegho e five paose i the noeg
wholistic enginsaring- and marke-Tesed appmowlees
cutrently in fashion.

O purpoge hera, bowawer, s [ir mone
modest [ s o ke a Tew eniaive gnd indicative
sreps ioward investicaning the dynamics goveming
the consewclion oF privaie el ommunications
nedvenrks b e Toodted Sy, anl toward cxamining
their more genaral effects on the wational nemwork,
For those purposes, this paper i5 divided o four
parls,

e first part looks al iha
telacommrmynicaiions-baacd stratcgies of some 15
Connpramies, enpmerating a fow of the circwnstnses
and mopivations that promp what they are doaing,
Thee second part cxamines the conseguengss of these
siralegics for the notwaorks companies baild, Part
three raises e lirst 221 of olicy guiestions Tor the
LS, by cxamining semé of thy issues the povate
netwiodk stralegias raise Tor the Miyne of the US
network infrastructure. Pan four places our concems
and the policy Lsfues in comparalive contexd by wsing
e counteryrunl of corin comicasting approaches
France and Tapan o S0 of our Jarger issucs of
CoACRrnL,

Ioequch of theae pants, a2 himed beloce, we
kave made no effon o be cxhaustive i o coview of

wigihle fand © the managerial revolution iz Arcrican
frtiness, Cambridpe, Moss. - Belknap Press, 1977,
11 These ane the functionad alicrmatives for industrial
organization developed by Chandler and Formadized
ad infinjturmy by Oliver Williamson's ransaclion cost
coonomics {or in an carlier variand by Ronald Coasah.

stratigrics, medworkes or policy concoms, SiNce HUr
ahafiny (o dooso will oltimately rest on 2 sullicicntly
worked-put st of theories to bound e cffort.
Instomad, hors we gim to provide a bit of flavowr and
context 12

1. Using Telcommub icatinons o COoedie
Competibive Advaniape

Conmpanies are disoowerinng e s e b
acw CElecommmmmicanong wohmnlogries W s
their Gposcations aod mgdify tiir compatilive
envirgamen| Lo their advantgzs. 13 The shape,
chamusteristics, aod Nmctions of the nepsorks they
burld, can b raced deccctly o the competid:
stratcpics that fosterad them, Beforc we toy to
cvaloate the mplications of private networks for the
catire U5 ncownrk, i is theralnre Inportant W
undersiand the sorategics they wers buill we supporcd.
Cornpanies 2 psin e wlscommnmiganons i adhieve
a vangly of competitive off cots: o IMPRowe wrions

12 The data prosented hent is Tased laegely om
ariginal fcld research conducied al the Backaley
Eoundiablz oo the Ttacmabonal Economy (BRIE},
ander tha ECL-BRIF Telecommunications Liser
Lrerniy Project. T was pathered and discusscd Juring
tegular oveetings of BRIE s TS klecommunications
uscr gioup, which is comprised of reprosenpyves
fromn the Becheel Geowgp, Levi Strauss, Brilish
Telecom Int'[, WiSA, Facihic Telesis, Bank of
America, MCI Telceom maicabons, ti
Transamerica Cocp., Syoiex, U Boarkcley,
Mrkeszon, and Hawla Paclard,

13 & recent, bal mpidly growing bugingss lilsratore
dravwes Ty exameples of the network applicauons
inzwalled by some plonceripg companics, B puide e
elfocts of Glbwe businesses. We draw sobstancially o
that L 1 complement our own rescacch, See
Tor expmple; Poter Keen, Compenng in Yime: Uitng
Telecormmnizations for Compelinve Advantaye,
Ballinger Publishing, Cambridge, A, 1986,
Charles Wiscman, Strategy and Comypmters:
Infereation Systens 45 Competilive Weapeny, Thw
Jomes-Irwin, Homewood 1L, 1983, By Bolitsos &
Jay Mbe, Susinees Talemanics, 1987, And a seoins
of articles in the Mearvard Business Review: Erik
Clemons & Warren MeFarlan, "Telesor: Hook gp or
Laze our”, JTuly-August 1956 ; Michuel Porler &
Weckor Tlillar, "Homa: [nformaton gives wou
Competitive Advantages", Jube-Augest 1935 ; Warren
MeFarlan, "Tnfannanon Tachnolapy Changes tho
Way yom Coreprete”, May-Tune 1624,



aspocts of thair ntenal opemations, 9 link ap with
thair cliante, and we Link wp with their suppliers.

Inpraye Tnermal O ions

Tuleeommunications has the polcntial to
TMIpTOVG B COMpRm Y s inteMal OpEralons ina varicly
of ways, The following cramples ane by no means
cxhavstive,

Tio coordinate restarces.
Telecomniunicabons ¢an impeove coonjimilion
ATy A SOMpANy’ s TETCES I MANy ways, Tanging
Moy woige-reeaal and clectron)c mal sysiems 1o more
ol systoms tial gack Corporals Icsounces to
optimizg their wdlization, For cxample, some
truckingt companics uzc advanced nolwarks 1o rack
cargoes and opdmize delivery routcs. Tho
Transsmerica Corporation, 20 insurance helding
eroup, has linked al! ws small subsidiarics o central
computcr Tesowrces throufh a shaved data noowork,
avariding the purchase of redusndam competers,

T alleves poople i far-away locations to
wick gether. When Hewleit Packand cngineers in
Geennble, Prunge, could not sobhve a problem with the
dogign of a compener inleTiace, they called wpon
cryrineers in Palg Alws for help. Circuit designs and
oporaling codes wers sonl #oross the Atlantic so that
ag the wock day ended Grenoble, Palo AT
enginsers could waks over and scnd their cesulis hack
Tor e Grenobie team to find the next maming. To
work ot the desien of an X237 PAD, HF established
3 Z-way vidooon forenes amMORE cogmess in Fon
Colhing, Buise, and Cupperting. The wans imvolved
esomaced that 10 woyld have ken 8t least six oo
b solva the prgblem, had they bad 0 waa) back and
forth, they did it in two wocks of intensive videg-
conferancing,

Tor meszubale materials ows withan the
company. By tyiny wepether their varioos divisions,
manufasturing Companiss CAN Manags ineanldnds
and shipmants 1o distribulion cenlers, adjus
producion 1o market domand, and beetar a5z
their needs for s mategals. As they coiiabar smad
regedale thes: Mows thooughout the company, they
canimias costly inventory budd-up and reduce the
visk of shoroges, Lo Strause, the blue-jean
maimfaciorer, has linked 8 22le8 mOQrosen Lywves
with its Tactories and warchouses, s hal sy ey
enter cusiemers’ orders, they can chack siocks at
hand e pe-ordeor a8 pocessary.

To provide sunpor o ceamols ams, With
1he appropriate oedwork support, fick] petsonoc] can
take advantage of informalion-processing resowroes
in e oo i, For example, Bechicl, an
engInecnng consulling group. uscs saccllies and

Ln

leased lines 1 ink cnpnincers onoa projoet siw 1o i
ceniral computers,

Tivinform and train cmployecs. Hewlel
Packarl yses s TV and video confercneing network
Loy hold imleractive product annouRcCllent Segsions
for 11g gales force, offor mmining conrsas, or broadeast
execulive speeches. The broadeast acework iz used
ty el Leer ¢laswns on new products (o0 servace and
support staffl, 85 well as w provide HE' s peranne]
with access to classcs at soveral DS universiies,
throuph which they can obin advanced degraes,

To cut eosts. AN the applications descritred
alwve are also ways 1 wlich elecomamnications
help companies reduce costs: by reducing ther
irvErsrias, ronking mgre effcient v ol their
resources, Or redwsing die need wy Inoeed,
Impoctanily, Eevaever, althgngh coest sovings malter,
they are not always 1he primary reason for inglallnag
# kelecommunications system. For cxample, in the
cast of HF's videowonforenec between Gonova and
Palo Alto, the travel cxpenses saved are alindgst
ircclevear in the fast-paced comnpiier business, a six-
eretsruthy thelay fo imtrocducing o product would hase
rade the yliffanenoe befwanen market saceess and
Exrlunz,

Link-up with custemers

Many companios ace exwendoog g intermg|
networka to theie costomers, allowing them W cnler
orders directly, check a peouct's avalabality, o
track shipmeal The newwerk application Mckcssoa
offcrs i3 clisars lusimue this soralegy.

The McKasson Corporation is Amcrica’s
lcading distcihotor of noo-durgble consumear feonduc s
iguch as drugs andd health prodocts. paper poods, snd
winzs). Every day, from itz 200 distribulion centers,
il fills and delivers 41,000 orders, sorving @ mral of
L2600 KK redailers throughou the United Sates.

McKasson's cusiomers {the rolalers) can
transmuit their ooflens dirsctly bo(he Company ovar
pubilic wlaphone Tinges, As they wakk through theie
atora, ey wse o small optical bar-code mader oy
record the tgs ol prduces tey peed, then plug e
desice 1w a phong juck o bransmil thelr crders
direcry 1 MeFosson’s coniral computer.

Omea repeived, the order 15 aumatically
procossed and dispatched 1o the appropriae
warzhomse, whert it gencrates a serics of “bills ol
lading". These help amplyyees optimize thetr rowies
through e waershiogs: 43 (hey bod the merchandisc.
Thay alig optimize the logding of defivery trucks 2o
than the ferst box o be delivercd finds isall on wop,
ans} then optimize the delivery route. Thaoks uwy i
infprmation notwork, Mokesson can fuchitneg ibs




customens thad, if ey diad in an order beloee 400
pm, e products wilfk be delivered the nexe bosioess
day belore 10200 am.

This system, combining refiabilily sl
spoedy delivery with easy-mrnse hand-lx
weemninals, acgounls B amuch of Mekossm's
competitive domingnee of 1L markst, Indecd, it oftees
multiple advantares.

The systeem shilts woork and responsibility o
crtomens. Thary bocome responsible for enizong
orders aned verifying their accuracy, while
McKesson's response can bo entircly automated. 1n
addition, the izminals give higher visihility i
MroBesson: they serve 28 a perrtaneni sales
moprescniee on e chisnt's premices, Mekegsom iz
cwrrendy uperading Bais comecgdon by allewing the
hangd-hesld pesrmingls wy interface with the remiler's
FZ, which, through dircct modem connection, can
supply additional mlomeation about the company s
products or the client s crder.

I al=p allows McKcsson to further
differeatime its produces by bundling morc
information #nd services with them. For cxample,
the markat informmation gathered through this
ordering system cnables Mokcsson o offer
markectingr advice to ils retailers, ar b analyse the
cHectiveness of various shell lay-ouls. MoEason
will cven be able o sell soane of these seoricoes,
dovcloped al litls oF no eatra Cos0 oo op of an
CXISLNE s¥sIC.

This ordenng systam also creatas "switching
costs” for the retailers who cs2 i Swiching 1o
another supplicr wold be cosdy since ey woulil
nacd 10 adept & new Sysloot, eedrianiaos their
opcrations, and leam wy wse gnother order cnmy
device. Theselons, the rebalers who wse this syscin
Trecome ikznzasingly dependent upon MeEesson.

Finglly, it cooates antry havizes Tor
Mekesson's competitors. To compeate, ey would
nead 1 offer rewilers a similar soevice. This catch-
up wolld Be not tarly very costly, but also very
ditficuli, becanse cice rewilers use one sysiem, thoy
are unlikely Lo waot muliple order terminals, or to
leaT several different systums,

Link-up with supphers

Symetncally, companics can cxiend their
ifoemLion svslems Wward their supplices. We do
ot oeod to dvecll on this arrangement, becavse 15
tlymaymics dne simalar o thase of downward links 1w
suslomers, Major aulemobile manefacwrers have
satonded their networks in this way. They meguin:
their parts suppliers to condoma Lo elecieoni
standards they dictae and oy nakee avalable on-lieg

o

infurmation sboul their prodoct spocifications, picos,
and stock on hand.

This is the iclecommonications Foundarion
of the "just-in-imc” procurcment 2ystem. I allaws
the baycr o onder parts only when needed, cotling
dowm its inventory costs, and o review aubemaically
the afferings of a varisty of suppliers b check Mor the
lowwest prces.

2. Controlling the Competitive 1idoe

beinst of the compodtive swatepies we Just
dasceibad achnically could b nnplemen wal yaver e
public network, Hoeeeer, muast of (e wer
thevelopsd arcund private netweorks, Those privat:
nbworks are afien 3 very complex mix of cyuipment,
networks, and =ervices, Forexample, wsopporl its
worldwide needs [o7 voice, data, and video
transmission, Flowlctt Fackard tailt s own netaork
intcprabng a varicty of clemends: {17 leased lines G
data and woice wansmissicn; {2) Telenac's packed
swilched daa network, with gatzways w oler X225
fublic neteacks mothe LS and abead; (2) HPs wan
2T eevacrck, proogrossively replaciog the public
packet networks iuses; (4 buth analog and digital
aolellitg Terks Tor lomps-dastance diats and vidoo
tnsmission; (30 povalc satellitc carth stations in the
LS and abread; (6 public switched voice ieleplvine
nctworks in the US akd abroad: (71 pravaw
microwave and Iiher oplic Jinks Tor woics sz data
transmission around ITF's Bay Arca howlyuartens; ()
HP= own awitchos and syuluplesers, morcasingly
able dynamically w allocals b bundwidih availakle
an hese varceus links o HP's many vodee, data, aod
vl applicalions.

To be surc, such nolworks ane nod stocly
privgre notworks, since ey rely exiensihvely upon a
yariaty of pulilic aetaorks, They may be more
accorataly described as priwetedy rontrolied nemorks
falthough we wibl contine o use the less
combersome grivae Acimerk). Indsed, oo shonl)
becume clearer through this paper, what really
matkers 15 who controls the cenfigurarion af and
acooss o the notwork, not whathar o specifie link ix
ar ophical Nber thit belongs o WP, o 2 T rented
rmn ATET, Managing such comples networks Us
nok s casy ek, and L ofien sould he easier worely
om 8 singlc public notwork opesator w prowvick g
complole, intcgrated iclacom unicalions sereice,
Hewover, mest companics think te benafes arc
wirrth the trouble thoy take managing thedr raee
ncworks,

Indesd, Hewlan Packard 15 160 alone. A
increasing number of large 175 compunias are serting



op networks uader their own contmal, bypaszing the
public notweork to varying dogrees. A recent study by
the 1S General Accounting Office (GAD) indicatod
Lhat between 16 and 29 percent of larpe-volume
telephone company customers arc bypassing their
[ocal telephons companics, and that ep to 53 percent
of the Jarpe-volume cusmomers arc ecnsidering plans
Ly initiate or increase such bypass activity. 14 IF
anyudung, these figores uadercatimaes the Bne extent
ol brvpavss, st they melic on yolonery serveys of
companisss that bive oo ncentive © adverise tha Tan
that they bypass, 19 Because hey are only eoncaened
with bypass of the Tocal Erchonge Camiers, those
gtisdics also vndcrestimate the cxtent 1w which
conranics arc installing private networks that reach
lar beyveond the local lewcl

LGelow are a number of reasons why
Coqnaries are lurming Lo private nciworks to G their
weloconmondcaials needs. Whereas the 1ast scotion
cmpstiasiend e fok batwaen he wse of private
netwirks and their SUE1epc 1mpacts on com el we
WL, 1ha% section fcuscs of the choice hotweon
Jubbicly-contelicd and privately-controlled notwonk
Tacilines in achicving the compaliiye nipacts
detaclad in the 1ase sactios.

Cosl

Bypass stuchies generally poinl ot thal
prval: acworks Can provide services simile to those
of the public network wla Jower prce. Some of the
pompanees we investigatcd alse stregsed the fact (hat
the cost of opersling 8 poival actwork wers [oss
dcpendont oo widpe, Fving b noee certainly in
their planniny,

Hipaever, in-lepth revicws of companies®
ogbwork-based staalegics revemied dhat cost issucs,
alibwugh imponiant, were seldom the determining
{actors motivating the development ol a privale
nctwork. Whon cost was sireasad, i secmad o ba
becausc o was the casiast factor to quantify, and 1
casicsl ratenale 0 sufpoct privale nelworks plans,
Indecd, the other facoars we now wen 6, althoogh
somewhat hatder 1o pin-poing, woukd peobably b
Justaled aoang ahoad with peivate oaveocks even il
they had besn more cosly than compaacsble poble:
el Solulicns,

Availahilily

14 U5, General Acceanting Offics, felepfone
Comiruitications: Buagss of the Local Telepfione
Companies, (G ANRCED-86-06), Aupuse 19586, p 36
15 Potec Hulwer, . col, at appendiz B 7A Survey of
Bvpass Sureeys”

In a number of casca, the putic peoyvork
simply could not deliver the capabtlitics and foatuercs
the compary wantzd, For cxample, the Boehued
Group wouid have peelered oomse the pullic
Intcprated Seovizes Diyntal Merwork (TSN 10
connect s vancu: Compuier Alded Design and
Engineenng (CADMTAEY workstations. Tndeed,
because Beohtel's business Mectuates grealy boh m
volurmne and [ocation, a public [S0N wownld hywve
penm iicd easy reconfiguralions of the cons|Ling
firm" s network to changing job locations, as well 8
mainkess down-sizing of the nerwerk during business
dewnurns. Iowover, 150N is now vet available, and
Beghal Tud w devalon it own Information Systemy
Merapck (TSN, a peopricwary and privale subacitute.

Ewen when e public netwerk oflers dhe
mpi gl [Earss, oampanies spmctinaes chooss
inploment pavage soluicns becauss 1hay can insaf]
them {aster,

Capacitr and Transmission Spoed

For companizs which need to ransfor L
amonn= of data, the public networks symedmes
simply cannot handle the wadiic. or provide the
required data raes. Tfewled Fackard decided o build
s oy X285 notwark becaosa ar tha nme, public dan
nelwrks could oot offer daa mues highar dun 2.4
ks, Fora company that reuline]y needs 1o
trensmil files as laege as 20 Whades, ol would bave
meant spendingt over 20 hours o mansmit 3 singlke
file. These data maics were also much oo slow 10
handle inteenctive terminal traftic on advancod
applications, such as interactive CADY On averags
over dhe past four vears, NP privace X255 Waffig hay
Trcan comparahla in siec w0y fat of public notworks
fuch as Tymmat or Trlenal,

Cueshiy s Behabiiny

Some companivs chooue to develop their
wan netwarks when the public nctwork cannoed
ruarmma the quality or reliability they require,
R lubilidy 15 often cridcal to the suocess of 1he
business strategics that test on their netwaork, as in the
casc of Meokiosson, MoKesson's competitive
advaniags roste laricly on ite promising ooxt-day
delivery of ]l erders receivod belore :00 prit. Ta
kccp thiz promise, MoKesson cannot allord a Iailors
of i3 information system. This i= why ic hag boile a
highly rcliable inlormation conter, incleding nen-swon
wndem peocessors and independent power Back-up.

Such a syscm, howover, is only as reliabls
a3 15 weakest Lok roccndy, the weakest link mn
MeEazson' s nelwork lonned cul 1o b the public
neiwnek. Mokesson refied andrely on AT&T s




Dhigital Data Serviec (DS lines to connect i erder
procossing cenler with its distribution centcrs. In
Fobmuary 19586, Tive days of intcrmittent outage on
ATE Tz DDE network left MoK osson with 26
circuils out of service, and most distribution conlers
experianced depraded connecoons. Network
availatnlely in Fabruary droppad 1 95,19, froem he
eesuztl B9 7% montily average, canging 3 norber of
migsed delivenics, This, afled v nswllaion dokoes,
wnva lability in some plagey, noonsistent seovice,
mainlcnance problemes (one iz malfuncuons can
gpread oo cdhers), and high costs convinged
McEesson to replace its 1X05-based netweork with a
private cnd-1e-cnd bybass sacllitc noework. s
links McEesson's headquarters and data conter wilh
its 123 main distribution centeee, cach cquipped with
a micro carth stadon (YSATT

The need lor tighter conirol

Of all the redasons companics nvoke to
Jusify thew need [or a privale netwark, porhans the
masl imporrant and pervasive s their degire Lo hawe
Lght coneol over thole Rlac o wnicalions
resources. This growing nocd for control i direcaly
rclated to the changiag stalns of idonnaton
notworks, rom o wllity t© a compeulve resowrce. 1T
a [inm’s COmPennveDess FEgLs apoh IS neraprk, o
can na lonper aioed m ledve it uonder somaons: clsc’s
CEWELTEH.

Compgeaes beligve thal privale networks
offer more secunity than public oncs, For cxample,
Synmiex, 3 pleymmaccuticyl company, Usca IS netwock
mlasively o link il rescarchers, for applications
ranging from melecular modeling to statistical
amlysis of 3 dreg’s feld wals. [t believes a privae
network baler prolects from intrusion by casiders,
Ir2 thay conmpestitors or hackons,

Companieys ane betler abke W0 monitor privata
networks, keeping wack of chunges in their
cOMmmUnicabions paltorns so as o plam beller for the
[amres, Theey want vo control theer notworks o Te
able o reconliguee them quickly when nzads changs,
They want to be free o caperiment with Ui
ncdworks o develop new prodocts amd services.

Maost impoantly, i a company s notweork
and netwark applicatons andlaciies iy
competitivensass, il madars han the network's crilical
Toeawres be povale, even propoctary. Competilons
vl more casily replicaie a sratcey Buill upon
public network resgurces and off- the-shalf
telooMmIMUIcAlons sysenms, whereas it is more
difficolt o carch up w0 a comprany tut nlies on

proprictany eevvock applicadons. 16 The netwerk-
Trased reservation systerns put i place by s mgygor
airlines wndersence this peim. Using
lEleoommunicanoms [0 fENEEE EarmpeLiive
advartage inwdlwes Sonsiderahle risks when defimmg
Lh: appreuprinte svstomn, bime-laning it o esting i
mackat, Compumisy that go through with this oflon
nésl Lo Bue able o delond the advantags thoy guin,
aned onc way W dooso s w keep bt comral vwer (b
nelwork that forms itz core,

O coutse the best balance of public and
private nptworks, propristary aodd gif-ihe-shel
cquipmenl @nd sorvices, will depend upon spesiie
stratcgics. The particolbar shaps: and charscienstess of
the notworks installed by companics widl reflect the
atrategics thoy arc budls to suppon, snd the clements
of control they imlcgrate, The nexl scolion looks @t
somc of the (ssucs (his raises for the L3
telecommunications aetwork as a whele,

A, Buildineg Babel Brick by Brick?

Like conmjmanias” {rivale iatworks, the
telechmmunicatens mfeasuucies being built in i
Lonatsd States 15 3 commplex assembly of pucees. 1L
womnbings public moenepaly netwerks al thie local
lewed with compeiing lonp-dislance comanon carrice
nelworks and privaie networks with inter-
orranization networks. Sonwe segments of dhis gladal
nelwork arc hoavily ropulaced, some complaiely
escafa ragalation; Some pars ane acessible w all
whiles othees can b osed only by their owners. In
conbt o Ma Bell’s tadilional hicrarchical ocowork,
it i in Peter Huber's highly evokatve phease, a
"peialesic noreeork,” whore now nodes “are cosalasd b
privile sxchanycs, sharcd-lenant syslems, carier
POPs, VAN PADS, mobils lerminal switching
pifeces, and communicating compoters,” and new
Links are being formed constanily botwecn thesa
iwdesy, 17

The: privile nelwerks cempanies are Fulling
togiher comstitule 2 growing nart of this gandesic
netwak, Thuas, the privace cheices lnbedsd within
thase individual networks inceeasingly affect b
national naowork as a whola, fowr bwor 5818 of oinsons,
Firar, as desceibed abowe, e doesizn, constmictio,
and eperacion of Miage prvats nglworks follow g
lngic roned i the compeitive meeds of ndividual
(irms, 0 stark comicast G the more aditional logics,
with such goals as univerza] seovice and connoetivity,
that gowemed the cvolution of the public nobwonk.

16 Sec Peter Bocn, e o, p 113,
17 Peter Huber, ap. i, p1-310



Seoond, iLis unelear whothar, ulimately, the varioons
paccess will add up e a cokorent indomation
indtastruciure, ane able 1o sce e U5 coonoy
through the curoent economic transformaticn.

Foter Hube's inveso gation cightly wannbys
the decentralianon of nelwork conteol 3 the critcal
phendmenen in the swoeping chanpes curmently
affecting the U5 netwark. Unformnatcly, he siops
shon of canrying the analysis tnegh its logical naxL
slep, 7 {1nd ool wherz e dispesion of decisien
power hat cores aloa g with deceatralicaton will
ksl Bradser, he assoncs that, stmply hocguse 0
techmetogically possible, bistorw and the market will
tncvitably bring the various notwork componcnts
tomether into 8 neal ceherent {nfralsiuctare. But i
pendeske domes are stabde, scli-standing structurcs, it
bz provciscly bocause they are made of waular and
hizhly standardizcd polveonil colls, wsembled
together in A conzistent fashion, Toy to build a
gandesie dome out of a few bngks, oinder blocks,
vartogs pieces of Txd lumber, sevenal sheets of
plywaad, snd some sheemock: o it docsn't
oty crumble, it will probably cnd up locking
like thes tovwer off Babel.

This toansler of initiative and contrel (com
contral public hands to decentmlized private honds
indeed miscs a number of new and complex ssucs
for the future of the US clecommunications setwark
#5 3 whole. An cxhansiive roview of 1hess tsopes is
bewond the scope of this paper, bud, as a Nicst 5160p
ionard a maors thorourh discussion of the
coemseguences of this shilt, we ooding kere sore of
ils CUNSCUCICES o0 innovation and connecEvity,

A conscquence of businesses” incrrasing
mole 5 the “prdvatzation”™ of inpovaien. 1% The firms
thst noiv typass the poblic notworks wers onge the
publie network’s mest demanding sustomers, Twas
Mokesson and Bank of Aroenca, oot bogscholds,
whao vsed wr push ATET v innovite, The
inncvations dhey prompredd wers then inegrated
within the public network, or the eocfit of all.
Today, by comrasy, e potwork innovations reqoived
by the sty of ndividusl companics will Be
implernanteat within their prvate reiwork only, w
thesic exclusive benetiy, for reasons that make solid
busingss sense for these companies.

1¥ By “innavation” bare wie mean the developmeont of
the technodopies that underly the network and their
cowmmergilizaion i the form of nerwork factlitics,
as will s the development gnd commcrcialization of
the applicaions (wenaccs) which Tun over te
nelworks.

Lo

Omes raaght arrue thal the companies which
banaldl thsir ik nigsbasorky can non inneecate much
Lasier prescimedy bocanse they do aol have to aitrct
thes sttention of @ tanl AT&T monopoly belore they
cun impleronl now stralegics. Cne might atpue
further that somc of the innovations they will domansd
from their telacominunicalions equipmernl and
farvics Suppliacs wall be made availalile by those
supplivrs 1 ather chicnls, anl dut threugh that
¢hannel, the public (o A least other companics) will
bonctit frmom competition, Fhis was the cass when
FICI developed s Doistranspornt nocaork inceostion
service spocilicaily for Security Pacific, later to oficr
it to all its other customers_ 19

It renpains wnzarc whcther, altimatc]y, the
rosulling telccommunicaton infmastructne wil serve
the needs of its uscrs beter than onc buile morc
wraditionally. Howcwver, this chaege in the inpovation
channcls will undoobtedly afisct the evodution of the
neveeork, and i deserves thorouph anadysis and
discuasion.

Interconnectivity iz another Important (53oe
raiscd by the increasing role of husinass
wlocomimunicatons users. Ceatral cootrdg] aver the
neiw ok wied 10 guarantee compatibiliny botween gl
netwiock compnnend. To those whio ysoed Lhe
netwick, this stambardiation broughl a numbser of
Benelit  nctwork becomes more valuable as maoco
and more users conmect to it. These "natwark
cxtermalitics” have rwo min sowces. Tk, the
functions of any pan of 2 network are affected by e
various clements conacted o it, avd the capabilifics
ot ali the clements of an ineeailed sysican add e
each one of its eomponents. Jeopnid, the sheer size of
the usee commanily vizlds syestem scale cconomics,
incrcasing with e covarape of the notwork 20

A Jong as the diverse components of the
lateoan mmiciions network sene providad by a

19 Ome could also argue thae thare 13 oo geed Tor
pablicadly-provided advanced network services
because cach fimm's noeds are specilic amt will he
buerter served by individually milaved solutioons.
Although the point scoms w be withoul much
practical justification, since custom-idoeing eoull
b sccomplishcd ol of a public advanced sorvices
buse, C.C. von Weizsaccker nonethcless arpnes dng
im the case of VANE, in The Srprpmicy af Volee
Adeded Netwnrk Services, Linivaraity of Cologme, Tuly
1987,

20 Paul David, Seere New Stapdards for the
Erimoricy gf Standurdization in the Informalion
Age, Conter for Ecomomic Policy Research,
Publicution Mo, 74, Stnford Uneversity, Oct. 1956,



singlz eolity, standardization --and the nepwork
extcmalities tan came along with 1-- wond impossd
upan dhe neeweock usees. Mow tut Indupenilent vser
firms themselves assemble the coraponents ol the
ntwork thay s, e doecesiom how best W deal with
those notwork ertemmalitics s their owm. Thoy assees
the bencfits of sdopting a standard i the light of their
indivadual sirateymic objoctives. Econemists have
shown how markets arc relacdvely poor mechanisnts
1 achieve standardization 21 and how this relignees
o1 anclivn [l Tires™ alecisions can inhiben the
slerption of new, mon officicnt merwork
technologics. 22 Indeed, the increasing role busincss
uzcrs play in netwerk consiruction sccms likely o
hinder plobad connectivity for a number of roasons.

Corporaic pattems of notwork integealion
roughly follow threc siages. AL firsr, companics
pencrally scck to indegrace their intemal operanons.
[n asecond stapge, thoy eatend their etaocks o Ewir
seppliers andfor cuslomers. Only at a Later siage do
they worry aboal hogking up with e nest of the
wicld.

As ey meeprake Lhelr intermal operations,
their wnumediare and st pressing goal i Lo sdisly
their own needs. 1n partcular, raduer i wail b
wnivarsdl siandards o be agread npon, thisy ofun
cone up wilh their twn solobioons. Such was the case
of the Bechoal Groug, whan 21 bod o bink igs vanous
engincenng workstations. It wouedd bave profered to
wsea pablic ISDM, Bl singe that was nod el
available, Baclmel devalopued it oram oestweorking
standard, ISM. Intergstiaply, the concept ol Boochicl's
[5M iz quile similar to ISDAS: foe exarnples, i shares
cxisting 1wisted pair phone wirieg with woice i,
However, Bechtel s ISN siandard difTors signifcantly
from 150048, as i transpoets the data and signaling
information on one chamnel, and wes imosmission
speods that vary betwean 19 Zkbits aver ol
clusters and A3biGE over o ger distances,

As they extend therr internal network toward
their cusromers, companices hawe o sirong competidve
irnerest in buildmg seme level of moompatibadity
butweon Lheir own petwork and thesc used by ticir
comprliors, Thus they make it diliieulr Tor
CoHnpetilees 1o hook up with their actwork, aod con
betics “lock-in” their custoaners. For czample,
Mekesson has boill some iecgmmpadibilioe inte its
automaced ordering sysiEm by wiing non-standand

21 Paul Dravid, e, cir,, p, 19,

22 Jogeph Farell and Garib 3aloacr, "lnstalled Base
an] Compatibility; Innovalionr, Prodect
Proanmouncements, and Prodation”™, American
Economic Review, Docember 1986, pp. B<0-4955,
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lerminads and proprictary interfaces. Iamany
respects for companics tha offer their clisns on-lone
services, thelr market i1 their network 23 An
incompatitle market is well protecoed from
COMmpCLiaTs.

Comnnectivity Dacoanas mereasng]y
imponant when companias want e Tiak op with
othars autgide theie fartliar ciecle of clanig and
supplices, They would nead w do s, for axarmpls, 10
Ofler @ system thal combings vanons (pications,
sgich gx clecronic fund transfers and oade
management. without sel standards, linking up with
other organizsnons reguincs cloot, the kind of marker
Cloul MeEesson bas over ils retalacs, or General
Bowars oo s pans supplicrs. In other cases,
poleabal netwock pantners ang Bkely 10 Belong
already toother Ineer Crgandzation Metworks (I0M2),
that frllow quite different standards. To Yink up with
a nuobac af parters i diffecenl indosinss, a
compaay would probably need 1 use g number of
TN, cich vne using differcm squipment er diffzrent
prodocals, cach onc with its own fixed cosis 24

Conmnpanics’s attitudes towards
intcreennectivity change as they go throwgh these
three stages: from reladwe indiffercace whilz they
conceoirate on the conatruction of their tnicrnal
nelworks, 1o the pursw of selocuvae -- and exclusive -
- interconnections with thelr suppliees and custemers,
finally Lo o desice foc the kind of hroad
srandardization that w11 Conmest dacan o Pae rest of
the world (Even i this lase sppe, universl
COnnEcUvily fnay be limaed i prevent the rost of the
world loom aceessing e iaerral oetwork except a3
the Licon comrelling uecess dictakes)y, Howewer, the
historical seqeeenca of chowes Timms make lanely
congtraing the apdiong they will have in the fonoe. In
paticular, early adoplion of incompatible etk
technolonies o become handicaps al a laler staoe.
e this reason, the evoluiion of the
relacnormnicalions nefwork is "path-dependenc™ ha
chom af indivillial decisions, a5 they ara i bed de!
wilhin the network, matters i whal the tateork will
look like ultimatcly 25

23 Manicy Irwin, The Fusion of Telecomeunications
and Corperrate Strateyy, paper delivered at the
Conlerenee o Telecormmunicaions wnd Business,
Ortawa, Canada, Mereean bar 1936,

24 Debarah BEswin, fatarcoarestion of Frivae
Memwarks: A Link Berween Induyirial grd
Talecermemunications Policy, paper presented il the
L4t Armmoul Telecommunications Policy Besearch
Conlecence, Airie, VA, April 27-30, 19598,

15 Puul T, ap. oif, p. 31,



Az we wonder whaother the US network
inlcastructure nliimately will provide oniversal
coonectivity, hane are claarly twa sets of questinns.
Ficsy, how much wechnelegical incompaotility are the
inclividuak decisions of privale busincsses builifing
inty the 115 ielccommunicalions notwork? And
gecoml, Boow mruch OF an obstacle 10 inerconncclon
will inalividnal fiems” swrarepic objectives ba? That
15, cvien whon macconaeconn 15 wehmeally possible
ani secially desirable, will mdividoal business
sieatepies favor il or pravent if

Farhips ona can roasgnally assume thar
purcly wohmical problems can be avercome:
advanced computers cian supporl susl-elTeg e
Lranslation and prowecol comyersions W Inlercomees |
vafious private networks 26 Perhaps one can further
ageura (lags reasonably?) that corain brosingsy
intarests will [nster network iINtoroonnootion,
Monsheless, the shape and characlenistics of the
risleg netwoek will largely depend npon who
pcHnCAEs, designg, unplements, canols and oporates
SuCch imergonnections. To thas qualitative sanse adao,
the: evobution of the nulwork i "path-dopeodent™
W hom a novacors will serve, and weho wall be (b
losers in the inferconmeciion progess, wall wary
aocordingly to the path thal led 40 its construction.

Take the cxample of a potwork metalled for
cheetronic funds transfor at the point of sale
(EFTA05), that allows supormarket custoimers i usc
thesie bank cardy at the checkout counter. The
netwark will proshably kwik very different depending
oL whether the intereonnectaon betwesn banks and
reigilers is implemenied by (1) the hank, which ones
1o Tnake maney on e inancial wansaciion, ur {2) the
rotaclars, who y 1o cul e eansacticm o, and offer
comyenieace w theie cusmmers, or (3 a YA
supphics, who s 10 oakes meney oo the value
added sonnacuon, or (4} a FTT, which mics 1o
ECHCTAl: network rewennc while keeping in mind
such goals as weiversality gnul public seovice,

Prasurnably in cach cage, the esphing
EIFTYPOS network will Tavor woee aned disadvantame
admrs. Prasurally also, these wanous paths will
affect the Mulece wsefulness of the noework: for
cxample, whether supermarkets will be able to
pizgyback on the same network 1o Lind-up with their
suprlicrs or conduct market roscanch, will cortaindy
depend on who bublt the notwork

Similar questions will come ap again and
again as Lhe 115 informabion ilcasieuchms cumlinggs
ot canerce. T 1% nob omly bank s anil sopemmarkets
who will necd & netwerk connection, but also

26 D Estrin, ap. <t p I

il

commoddity brokors and trading companizs, hospioals
and HMOs, farmers and hiorech companics. factorics
and design labs, car insorcrs and parages; in short, an
enicd Be0noiny which has come 1o dapend on the
lwnsmission and processing of minsszlnn.
American elecom policy cheices Wi 1Bt markar
forces will decide whether, when, amul hose sach ong
of theae innumerabls imdividpal conneetions will b
cstablishcd. W hawe hinted at seme of the
implications of such a process, The conrst with
olher national approaches o nefwork Consmcling, W
which we pow turm, sheds additiona) Tigbe om e
FE TN

4. Foevipn CDonnectinns

The narwentk infrastructene (o fapan aad
Burope 15 Bkely 10 evilve i deamaticalby diffcrent
wiys tom the TLS., with comsequences log
innovation, connestivily and Jong-laem coonomic
growih that may siand in marked contrast. The
public nctwedk in Japan, for cxampic, and Lhe
doamase mackars o elecommunicatioms quipment
] services are underening raal changa. The
burepcratic wopnlatory appanales with juosdistion
over the development of notworking is algo in Mux,
although the consensual poal of protccting and
promoting Japan's compeotitve position in e dalc
amd spplication of infomoation tochrolomy romaing a
constant. Even private retwork building = oocuringe,
&l lzast among the Langest Japancss financiak, trading
il maoedEciuring: enleTprises, A complele rowviss
f] anferpretation of thess developments is bevond
the: scope of thiz paper indocd, we have only just
begun to collect data on private networking in
Japan 27 Here, we broadly outline some ol the
changes ooouring, draw wery (erladwe conclusiong
aboat the camparatve evolubon of the neiwork
infrastructors in Japan, and eod this section with o
contrast wo the Freneh evolution {pardculardy as
cmbodicd in the French exporicnee with Teledel).

An undersianding of the cveluoon off
netwerking in Japan has o sam with Japan®s
principal noowonk acchitect and sopplice of netwnork
services. Tonol ATwil, 1983, N Telegraph angl
Telephame {MTT) was Japan® s deangsic, pobhy,
SO CDG CAMMer SOmmuicalions menapHy, Since i
Lommaticm in 1952, MTT -- eooinally panfir the
diregpion of e Minisiry of Posis ald
2T The OEC-BREE Jupin Felecommunicaliony
User Grroop curmenily consisis of, among oahers,
MWEC, Toyota and Tokwo hiarine and Fire Insuranec
Co.



Telocom munications (MET), and explicity sp since
April, 1985 —- has alsg engaged 1o ot R&D and
systenis eagmccrig Lo tevelop the underlying
nelwork teshnglomicy (o, microcleolronics,
SO0 rasires, opton)oectronics, and nciwork cqeipment)
fiac Japan's public-switched communications
inftastructurs with a favorad "lamly’ of major
Iapanese clectronics cnmpanies. 28

In itz robe o5 network developer, NTT has
assenlially camiad onoa Sub-rosa indusinial policy,
cmabling {throuph B & T and procurereecnd} Eavored
Japanass telacomnonicabons compymics 1o develop
and commercialiae new eehnalomes ina protectod
ard subsicized, rsk. manimalized way.2¥ Tha
development and spread of network wechnokopy io
Japan owes muech o this "devolopmental” KTT
role 3 As Tapun cvolves o advanced services, NTT
will continue to play a crical daveldgenental role, 1
b doscribed Below, cedn 2t i becomes & prevak
market actor eoder Japan's newly cevised
EelOC O OO EAE TS Taw's.

It has baen Almost b yeors sinee the
Niprn Denshin Denws Kabushiki Kaisha Law (the
theaw NTT Lara) weenil inter elfcci in April, 1583, On
o date, MTT bocame 8 private company, milially
higld 10K1%5 Ly thie povermmend, which began ar the
el of 1986 1 setl off the st block of 12.5% of
NTT sk (with the gpproval of the Diet, up i twg-
thords of 1he shares may oventually be sold). NTT is
o o of the largest companics in the world, wiah
about almost 575 BIROM N asscts and anoual
revenues Wopping the $36 bitlicn mack during B Lt
[15cal year {amling March 31, 18873 Moceover, g5
of June, 1987, NTT had moved apgressively 1o
eagblished gver 60 major, affiliated companics in

2% The major Gamity members arc NEC, Fojitsu,
Himchi angd Ok, but others like Sumiknne Bleginic
wie ncluded depending on the partcolar prosdiect.
Ax part of 115 network Mainkenance fune lon, MNTF
CORLINNES 19 mn gine vory advancad alocimnies HA LD
and systems cnpincerng laborages, muny of which
are noled the world ever for e cxtrardingnily high
caliler of regarch (cp B TR Akupt
Micmlecirenics Labl,

20 Sea the discussion o Berros, Bar eal,
Telecommunicaons Developwren!, sugra, 0.5,

30 By “developmenosl” we mean the self-conscious
pursait of cconomic growlh amd market advaniaps.
Om the wdea of Japan as a developmental state, scc
{halmers Johnson, MTTS and the fapanese Miraele,
{Palo Alto: Swanford TTeiversity Pross, T9850.

31 Daia irem NTT Staement of Tneome and Balaace
Sheots.
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attivities rmnging from soliware developmen and
equipmen siles, real csiae and fnance, 1o 2 varizly
of Value Added Network (W AM) Information
services firmy,

[y zontrast to the mode fracmemead
development of advanced sorvicss charactacssig of
prvate ook etfforts in e 0.5, Bie aim ol NTT s
amkbitious Inlermation Ketwork Sy pecgest
(IMEY, I8 vo croats Ty e wear 2000w Milly inlepmued,
digital cotnnunicilens inlfmastrociure for Tapan,
linked by broadland ke oprae calile and micrdan
cquipmant.32 145 is Japan©s full-bluwn wision of
IEDN. In estense, NS aims 1o put a digial,
beosxtband infrastreciune: o piacs 1IN antcipation of s
iy, while simultancously doveloping thoze wscs
thoeaysh model programs and pilet projects targcocd
A bosingss and residenial waers, TIN5 is a remarkahlc
epsincering prototype which may well succeed in
giving the Japancse an edge in udorstanding and
developing {wmre felocommunicanons applicaliones
and the prodouces with which they will be
implemented 33

NTT is extending a fibor-optic munk
neiwewk thal was pul into place ower the past twi
yrars, with pluns 10 have 60-70% of the mial wunk
neevork Nber opuc in 10 years, NTT also inlends 1w
move agETessively o evamy the oal loop eeiwork
by installing Nbcr-oples aod Qigiizing i as gt of
the: NS cvolution - with perhgps 109 of local
cxchange Tes hber-optic withan & docade. From
Scptem®ber, 1984 1 March, 1587, NTT oporated fully
digital, mede] INS sysiems in the Mimka-Mosashing
and Kavemipaseki anas of Tokyo. 3 The trials
ineclved @ verad off 2000 uscrs and Z50 ao-called
infomnatign providers (those providimg specific
enlizrw-ed infpmaton services 1ike aicling
reserva e gnd vodoo mail owvor the mods] nelwark)

in contrast i the exponence with advanced
sarvicos in dhe LLS | piost paaticiymnts in the 1S

32 The datwon INS s from NTT aod the
Telecommunications Associatng of Japan, Soe,
espectally, the Indler s nowsleuer, Mow Crg of
Telzcomnuspications in fapen, 32, Tone 15, 1987,

33 This was the dpement of the NESFs Lapan
Technolowy Evalustion Program (TTERCH)Y in STECH
FPanel Report Oa Velecommunications Techralapy
Samap, (Soience Applications [ntonnani o]
Coamperation, May 19863 Soc Chapiee Lwo n
el

34 The IMZ Model systems comieised twn nelwork:s,
® mely] cable-bascd, digial subsciler e sysiom
openaling at Gdkbe, and a breadband Niber-optic
network.



ks showed g strong inderest oy wide-rmnge of
vides communicstion spphcations, mrging from
high-guality full-molen 1o slow-gscan, Among
business N50rs, COMMUNCAtionS DrOCCELing SErvices
wore cxtensively tostnd. Among the major
conclusions from the model cxperiments was (e
concansus an the necessicy o cetablish a nation-wide
IMS network as sarly as feasible, and 1o oporate
Jmilslic demaonstration canters staffed by consuliants e
Tl pracomaint hods lmsiness and cesideaual wears with
N5 capabalities,

Severil parallel peogects -- some of therm
implemented o pilod form im the model TNS -- ane
aleo underway to develop cquipment and sendces
that can take advantaps of the [N5 infrsiructars.
These welude ineracive viswal communications
netwerks (MTT's Video Rosponse Systcm or VES)
intggeatad voica-dam and voeice-viden cquipmcnt,
ol scan dogument wenmingls and fast mini-Taxcs,
and oplical instrumentation and contral ystong for
industrial and office applications. It is cstimatcd that
1hz crtre M5 projoct will regeine between 380 o
120 biltion in iowestment over e next 15 years,
Estimates of the markers Tor INS-relawd provat:
investmenl and peodusis fincluding femminad
cquipment and inforeadon seoices) approach $250
billion, Given the buge sioe of these rnarkets, N3
e lors poormons leverage for WTT (o continue its
develspmentad role o the advanage of Jpanses
users and information nelwork prodeccrs. That
lewerage will be multiplicd becanss of the
liberalization of competition in the provision of
servicss and [n private notwvork consouciion,
which we now twm.

Services Competition

The new Busimess Comumunications Law re-
regulated ootk camer communications and the
VAN marked in Japan, opening the fomer 10
domcsue, aud the ke v forcign competicion, The
law peainitg common camier compelition to KNTT by
Japanese naimomaly, bun bars Toreign owned or
cantralled corperations Mrom the domestic commaon
carrice market. The Lve also kas opened the door ko
domcatc (and perhans Toeeipn} compatition in
intcrnaticnal peloctmmunicaioens seovices, allpang
Kakozai Denshin Doswa s (KDDD status ns Fapan's
s Gy Predider of such services, O parabicl nole
t5 an Augusy 985, revision of the Radio Liw which
opéens the land mabile services and radio paging
markets o compeltion {with some foreign
participation, capecially by hotorola in comscrlium
with szveral Japancss companics in the collular
mabile radio markel.
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Several now common carfice cotrants have
bepun 1 build and operate competing domcytic
neiworks, and several odhers are waiting in the wings,
Tablc 1 summarizes these new competitons 1o K17,

Tabi: 1: MTT s Comman Carrler Comptliors

: Carmier Techmnhegy wnavhip
- Caint CGe=rlben Micrraav [ANTER ]
¢ Kikak (DDED Ly, [ishin,
Mitzaluzli, Seocm,
220 uther
. Teleway Japas Cptcal Fiber Jupan Higlw-ay
Aatkarity, Toyosa,
Mz, Sopiemno
4ty ilh=ry
Jzpan Telaoom Cipticad Fiver Japan = ational
Ruzlways, Millu,
Rl wayCosesniczinn,
Mippon | haisesy, 3Lk
aahns
Japran Teleoomn- Kua-bwnd - 1 Hoh Mic=ii, [Hoghes
muniaims Ralelir Airepadr {305
Bacpllng Ceo
. Space Kuo. Ka band MiLsohishi, obacrs
OMOTUnEZAenS Saelin
L orpemtion
Tokyer Telerom- Cipiical Eiber Takvo EleziticPower,
Uit RaLsun, itsutarln
Meameark CT7veL)
' [ake Ciy Cloaxial [akeCny Cahlewdsica
- Cablevizicn
E Crzaben Medeas Opmical Fiber Clsaa bduwairipalics,
, [om (C28ATY Sumilesme:. M:Lsue,
Msahbishi, Barsal
I BElectric Poawer,
L% b,
Bailway N Tn frrmaaien,
Lymmuri- afier the
LaLion 2o, arivalizaliom &
Bﬂtak-upﬁf]aml
utemal Railwiys.
Srpeecat Tdow Cellubar Terpea, Tudeaaw Tap.
T=ushin Bradue Ty Floczric Ponseer
othe g

Fetres! Telemannanistions Bunay ol the 3inustey al Mosts and
Tobermmumicaticns; how ol Telecammumicaions in Japer

Unlike in the U5, eoveral of thees o
carmiers, including TENET and Osalka, arc local
seraipes provdidets, Maost of the long-distance carrizrs
imilinlly are focusing on the lucrative Tokyo-Osaka
ronte, which carmecs aboue onc.quartcr of Japan's
winf tedocommuonications raffic, and accounts for
sboun 40 of M 's service revenues 35 Some al
the new long disenee and local caricrs have begun
iC lcam up 1 provide end-to-cnd bypass of NTT Lo

35 NTT daa as cried in " Deregulaton, fapanese-
seyle,” Friranscied Temes, March 29, 1985,



learseend Cimuit commeetions. DD, Japan Toelscom,
Telsasy amd TTNET all o offer Tegsied line
siervices, Aol the firsy thoee beggeo o wifer public
swilgehed comaices i Oetober and Movesber of 1987,
The: olher notworks an: in planeing or constraction,
Just a2 has been the ULS, expenence, i will whe
mary years of carcful aoutishing efone any of those
now chrants hecome appreciable foroos in Fapan's
telocommunications mackel, ndecd, for the 216
menths of oporation thoough Apol, 1987, the new
carriars cach reponied losss of 335-20 milkiom po
sales of 5015 1o just over 1 million.

The oea Law also permits competinon
among [poeaen and dormasic JTapanase [iems i
ephanced oornomicgiens servaces ike VAMS an
l1mcs desese ] Toom comnmoon camars. The VAN
camers are lyrher clasgified i Ceneral and
Spocial camicrs, the latier of which gperale Tarms-
scale, mesily nation-wide ¥ AN the capacity of
which excceds applicable MPT ocdingnges, Ay of
mid-I195 7, there wers cleven rogistersd Special YAM
carrcrs, three of which bad some Forcign
partictpation 36 The Generad VAN carricrs -- those
which mect the applicable MEFFE limitations on size
amd arca of coverage -~ numbercd over 400 az af
Scplember 1957, of which about 190 were
suhstaniially onder Forcipn conteof or aifiliaion.
Owweor B0% of these providers have anoual sales of
less than $7 millian.

MFPT daea claim ihat the WANS roarkiel o
Japan reached Y 9E0 hallion (alsaun 57 Billica a1
current cxchanee rates) al the and of hscal [98E, and
ETowing at sbowd 20% per yoar. owaver, the das
neod careful intgcpraanon. Included, for example,
are ravenuas derived Mroom rols of leased lings,
whith was the mest fraguently used of the serdces
labeled as ¥aMs, Fotlowing resale, in approximate
arder of wse were, databaze, file tranafor, real-time
and remote batch processing, packet switching,
clecironic mail and PC communications scrvices.
Orvzcall, about TR of the VAN carricrs arc cngaged
N ety provessing seryicss, with the rost split evenly
botweoon voiee, video and [3DM-0pe soreices. In
tzrms of applications, aboul 70% anc scrving 1ha
rctillfwholesale distribotion trades, and another 10
are serving the financial sector

1t is, however, the foancial and nsurance
sacios, Jollowed closaly Iy e disribudon ndusory
Crang Lunliengr thee (i oomnpanmces) g the B
36 Dala on Y ANs i from the Minosiry of Posts and
Telecommunications. 5o, in particular, the "Report
on Merworking im fapan,” of MIF1" 2 Netwrork
Development Promation Counecil.
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mrafacmrers, which hawve made the most caren g
wse of private nitworking in Japae. MPT das
stgrgrests than over 1085 of all Tapaneswe compaoies an:
comrenlly enpaped m pavawe nedworking, ot ovor
WitE of comparnizs with L) oe moes emplovess
hewe implemened oersocks eomparcd 10 anly 9% of
Ceorrus wthe lisss thae 300 emplayeds. Again, these
Lty vt must be ken with Sooe cAobon Since i
appeirs, Tor exaonds, that siople LAMS and
sophisticate] company-wide netaorks are both

i Tl ton thay e i an wndifferencaed way. Still,
the privele seclor now goeounts (or abau J35-40%: of
the Lotal 38 billion wliccommunicitions equipmend
market in Japan, and while the bolk of th i
intcrconnced terminal cquipment, 1 does sy i
privale purchascs of netwark facalitics ane not
insubsiantial.

Muoroover, in Somc cIscE, it appses 1hat
husinesses are fraking vory sophisticated vse of
pvale ottworks and Y AN services to doliver
ingressing compelitive advaniags in their markes 37
Compomics mngiog Mrem e reading boosas 1o
trucking companies, party distributors, sof fnomcial
hotses are imorcasingly using network Eacilities and
services 1o analyze, interpret and rospond to diata
callected on-linc abont customer necds #nd markeo
rends. Though the mix of facilides and services arc
diffenent -- mors application-specilic YA and less
propriceey Bedlitios - sooe o U larger rolylas,
dastobutors and manulaciurers an hepinnig o
eamnlietis thie kil of sloalegne advantyges we
examied with MoeKesson o the U5,

Critica v, unlike: i the U8 the Japancse
govemment will coniinue to play a key policy role i
promaoting the developoncnt of teberock Gaclites aml
the wse of advanced zervices w balp Tapaness (iems
gain tha compadii ee Mvaceages thal ane avalable,
Wa have alrzady seen the rsle thal NTT's TNS and
valaded peojocis will play i his remand, MPT will
al50s SO o L sosurs et siebsges coorfinglion
oocucs i the developmend of liosely stamlnls tot
can lacilitate e peopeess of nebw ok crEabion and
wse. In addiion, MPT will poomnows the development
of advancad Tocibises sod seovigey through g variety
of proanatiorel sehemes Tike i sl 1983 15100
Creacral Prepacaiivn Plan, Tl Plin qlls {or, among;
oy other provisions, cutting o bl the fegal
deprecizlion schedule for gnaloy switches 1o proneoi:
tmnsibon o digital Gcilitics, and providiog
eovernmant aid cqual (o habl the cxpense of

37 The fellowing parsgraph is based on dat
"lapan =cis an cxample wich automated scrvices,”
Fingneial Times, October 23, 1087, p18.



construction of I5DM facilitics in fwsh poblic god
private netwerks. Several of the MPT advisory
committess have recommended oaher sirmilar
promrams, ranging feom the developnent oF 3 formgl
curricolum for adocanng eepaoek manapsers 10 diteot
sobsidics for the adoption and use of advanced
nelworks,

Anil 3T will not be alons in its promobon
of notwork development im Japan. There will be a
continging batde for pelicy control over deseloprsnt
in the information industrics berween MPT and the
Miniatry of Internaticnal Trade and Indusies
(MITT 3 The boreacratic hatele has lad m
armbiaucns addiognal echnelogy and poodduct
devitopraent proges B under each Mmnistry s conteol
and wader point conrol. A cnlicul simbeeic
CONSEquancs 19 8 masiively mereasedd Tapanase
fovermnienl conruritireal w agplied T in
Lelzecanmunicancns -- the baneing af which will be
Pwoadly disseminaied theowghout Japaese imdustry.

Given gl of this activity in Tapan, we can
nat help but wonader whether the gomibined uze of
dommsstiy; promddion, sirfegie coondinabien and
prval marker activites, will result in preater
Bonefics o e econcmy and bosinesses @ Japan, than
the sol2 markal-based onenlation of the LS. -
paricolarly o the aess of connectivity sad
inedwation, g5 well gy in the generation of
sornpelitive advantage for a broader segmant of the
gconomy, that concem ws in this paper. The same
fuestions arc raised in the case of emerging prctices
tn Euerope, as the nex ezamnple froan Fromee makes
loar,

The ¥French Connection

1ékée], the French vileoqes servioe,
illgstrates & related sel of some of te rade-offs 39
The French Direction Géndrale (e
TélGcommunications (DAGT) Iz tuill the [EIGE]
ociwork around nodes of the poblic packet-switched
nctwork TRAMSPAC. Toroach TélGwe! services,
business and hewne custorers wse 3 simple terminal,
the Munael, loaoed by the TXGT. Using their Miniel,
they dial-ep the newest TRANSPAC node aver the

38 Cio the political batiles surroandiog
telezommunications reform i Japan, s&c Chulmer
Johnson, "Mit, MPT and the Teleeom Wars, Bow
lapan hakes Policy for High Techoology " 8215
Woriteg Pamer #21, September, TS0

38 For g aleseoplion of TEGeL, soar Jolirey Tlarg,
“The Téléclinmc] Sysicm i France”, Tefopaticy
@ed feformaiics, (foihcoming: spring B8

1o

iclcphone neryork, then are comnaciad e sorice
of their cheice throuph TRANSPAC,

Since it was Grst waled in 1980, TEER] hag
grown spectacularly. Ag of JTanvary 1987, theos weerns
over 2.2 mallion Moweels and an addaworel 30,000
PCs with Minerel snulaion sofwace 0 yse,
ganeralieg tover 3.7 mullion comnect boues mdfin per
ctonth. Between Tammary and Doogrber 1955, the
ortibir of TEEw] serdces deubled from 2,000 o
ove 4 000, mmEinyr from elestronic banking,
alecuminie omlering, Ele-shopping, and el
TESErVALIGS, L0 Enussgiang, sames, Ao ditsbas
avgess, 40

Tététel was initiallv offered by the DHG'L in
anticipation of fulnre usc, not as 4 ISEponse 1o
exprassed macket demand. Amongs the motivitions
Fior this i was the THT s ddessites [0 onerite
rewennkss —-by boostings weaftic-- and o metain con ool
ot 1he cmerging information services, 1o that
effect, the I has made the Minitcel wominals
widcly available, provided an initial service (the on-
fine phone direcoory replaced the pemted vacsim),
and coeotraged thied pacdes o affar nforoauen
scrvices (by paviding softwans and billiog
asaiscance). DOT support makes 0 gxeremely ooy o
oller a TEléle] service: sunpla seoviers can e
inpkemented on g persooe | computer cquipped with a
mendem. Az a direct msult, TElée] soon offersd a
number of vory different services in a standasd izl
fashion over a single inegrated nevwork,

The centmalized approach sdopted in Franes
highlights spoe ol the arpuments about innevacicon
and weecwk cxtemabities developed in the provious
sectiom. Wiubesproad wse of TELEc] has fostered a
Aurabér of innoviations, in hardware, servieas, anl
naraCrk infristrucoore. Fowr Froneh il mgkers
day oifer 14 difiorent 1ypes of "hiniel” wrmannls,
rangicgr from the simplost dumb termioal dismibyed
by the: DGT, w0 sophisticated voies/daw inegrate:d
wirlslitions with slorage and processing eapabilities,
that suppont benh TElEe] and Ascii standards.
Adlvanced hardware “zerver” products are alTersE by
ma ot computer vendors in France, o implement
TGl yervioes able (o suppart Mecn 13 o 3,000
simuitancous. Minilel aceosses 41 The markets open
by TEEE] have Tostered thriving industry [or
sophistcaled salveare: a e oumber of informalinn
sorvices ans hased on myliasking, unix-based
programs, sl i number of them now inegrace exper

40 Tata from Telematique News, A pullication of
DT IntcImatioue, spring 19HT.

41 "Comment Momnter un Servour Videowx™™, 07
infarmarigus Mapgzime, dpril L9RT.



gyslems and araficial imslligence feamercs, Finadly,
Lbed troamiendons o in dempnd for 2,25 data
Lmgmrssien semvicy bas Tocgod the DCT 10 specd up
Lz comstruciion of the TRANSPAL network, and to
redesizn 8 nummber of ik network manarcmort
procedures. TElEeel has alao prompred the
devalopment of iInnovalive Triciag schames foc data
teansiafsion and saevicas, which prefigurs thise tha
will be vsed foe the comine Imegeaned Services
Trpmnl Mapaark TSI,

These innovattons result in largs part from
the large =calc implonycnarion of TESE). the DGT
smgle-handedly coealed a lacgpe market that made i
profiahle Toe ageapement providens o desion sew
wiwbslaliong sk serers, and (or soffaaces industry (o
develon mnovalive services. These noovations wens
promped by the comuolaed dernand of all TElée]
wsees, mora elfectively than if each one had wsed a
dilfercnt notworck service, Finally, innovations
gensrated in one arca of dhe Tl network
immediately Twenefn all ihose connecred to il When
a now TELSeT saevioe comes on line, anybody whi
has access i a phone hine can osa i : when 3 mora
fheailsde priciog scheons i developed, all booeG Mmom
iL

Far from Teing, ceatricied L hommne
custorners, Teldwl sorvices ace increasingly wied b
businesses, whose applicaios best caplure the
systom 'R netwedk exeanalities, Tdesd, the funclions
of any part of the TEléwe] sysiem goe enhanced by the
capahilibas of all e sysiem's components, For
axdmple, because 1heir clicnls, supplicrs and banks
all have aceass we the TélEw] nerwork, rowllcrs can
v (it single fysieo W mnymid geders to thelr
supphicrs, chack a cuswemer’s credil or dirsodly debie
his bank account (Ml can be hooked up with
credicfdebit card veaders), and offer 4 telz-shopping
sarvice. Such fynerpiss among the variows pad of
the sysiem promels imnorvation and make TElSie! al
the mors vahable, TR wids coverage peovides
Bt market acoess wnd seale sconomics. For
cagnple, 3 company dociding o provide an
elertronic mail service over the TE[Ma] nevseork by
imsland pcecss o 3 million custorers, and can capoct
tar spread its fixed cost over a lacge base. Toléel also
offers system SCcope aconomias, a% the s nerwork
server and eerminal facilites can be psed Tor
nomber of different services, that can be delivered to
differdnt yser communiles,

From thi: point of vicw of bosiness wsers, if
the: TELEre] sysiem has areat appeal. there are also
impoctant trade-offs. Fer cxample, had MoK esson
toon @ French company, it would probably hayve
implemenicd its ordering scovice on Téléw], Thus, 21

cotild have casily reached all French ecbulers.
However, it would have hoon harder o Iock-in chans
ablc at any ime Lo scan the prices and delivery times
ol other supplicrs, undoutdedly alsoe connected o
TolEwel. Marcoreer, 2 public netwoek nfrasirpg e
soch s TaEld el also ruakes W passible for small
buesinessey bener w compete with bager compan i,
at they can dovelop novwork-based stmepies which,
in the U8, are moservisd o tbose who can alfond
poval: ociworcks, Mokzsson has e compoiton 1o
fcar on the basis of informoation scovices from smalter
comeEnies ;o Feance, the DT s notwiodk wlicy
westermatically helpy small o peLinrs.

Onher Aoale-offs, GF & rione P v namee,
corne: from e distnbotioon of conm] angd waiabdve in
the constructs of the network. The DGT s
peedomuam eole profoemdly aflects the shope and
chaeaereeisuics of dwe TéEléel infrasiroctare. For
cxamplc, the BOT initially adopted & ransmizsion
nom lor the binitel interdfaee that diciates an
mnboead dan race ol 1200 baods acd an oudxoood
rane oF 73 tomds. The official jusificagon for such g
choice: is that 75 bauls is mone than enough for dai
erilry Trowm a kesybosod (especially when uging the
impraztica] Minizd keyboard), whilc incoming data
woricens requene higher speeds, Althoueh the DGE
does nol teadily ackaowledres this was incniional,
the 75 bands cutbound rate also forons TElEe] wsers
o zpond much more time on-line, and has
considoraldy helped TElEel v reach L5 cumenl 3,3
mullicn conmect howes oo, resulting i
tremandons boost in TG T revenges, This
configucation also prohibits any ellicient we of the
TENEw] network for most data applications.

Sgeek restrictions on what can be done gver
thez cetwepchc Tensult fromm the path that 124 to os
development, In purticular, solutdons that wers ol
techedlosrically and commercially leasille wears
abarkonned or ruled out becawss of who bad contngl
erver nelwork design and constroction. For axmple,
wt the very bepinning of TéEl&wel’s devalopeear i U
carly 19805, an cngincer {romn Telic-Algats] [1he
major maker of Misiel woninals decidul w st his
oW Company o mkcker a davice ot eoull il some
mings froccasing and slorage capabiliies 1o the biwic
Minizl terminads. This peodduct weas o glbow nsers of
Ttléel dacabasas wo propare their search off-line, and
maka the mngl cien) yue of their 75 baods
oansmIssion cupabilily onee vo-ling, Savings on
conect timg would hove rupidly compenzsated [or the
purchass price, However, the product never reccived
appreval from the PTT, and the start-up company



Faided 2 Becouse of user prossures, the DGT
pringressively has had to allow systoma of this sont
gl PC-based Téléte] access. To date however, cwan
1he most advanced Télélel w@rminals sl reimain
Timited ter 36K hauds Tor orelwonnd walie 43

5. _¥irtuoms Development Pathy

It is quite clear that in the short tema the U5
telccommunicalions environmendt, ite combination of
dercgulation and dynamic rechoological innovation,
is zerving US cowporanons weil Thay have been
abla i Mald advancad privale ogragrks, mobilieing
telocemmurications rexources thal enbhance their
comptitive position,

Howenesr, thas environment s in large part
cresaled by podicies (hat focused on state coonamic
gueshions: questions about natural moropoly,
COOTIONLIC O URccomomic bypass. Beyond those, il is
important to [ook al the "dvnamic” implications of
cumrcnt arranpoments, and in partcolar a1 T e
nowly cmargine privac: networks will affece the
cvolation of the US nctwork a2 a whola, Tha
Question [s an imporeant onc. AL stake 15 0o supHy
the strate o position of individual companaes widin
the national market, biet the fatiee of the information
noiwork infrasmochur: that will have o suppewt e
national coonomy as a whobe over the next several
ooACTAtions.

The dynamic unpheauins of cumenl
GITANTCMentE matter Iecauss, A5 wie bk e,
apverrrnenl regulatory and administras ve dacisions
aboul elecommuonications within scveral dilferam
naticwal setings, provide cnidcal determinanes of
Eirm clicrics and alter ihe dmane SLEA0EEE RO1ENEE]
of the new digial rotovorks, Oher ime, porermmieng
and wdhsiraal cholces suounding retanck
irmplementation can cumulte o produca
devclopment paths that can o be eetcsd and that
represent dramaticall v diffecent gpporunilics For
learming and SmEng i & SCociy.

As wie argucd at the oulss, 5 possiblc w0
cnvizion curaulalive paths of virgous development in
which widespread oppornilics {or leaming amd
carnmg fezd back ypon themseives o produce rapd
eares of wechnological advance and conpeticye
aconomic growih For an cconomy. B is also passible
L eovision vicious development paths in which
comparatively slowet knowiedge andf woalih
accumnlaton Isad o moch siower tates of

42 Stoey based oo vardus vonversalions wilh staff of
Telic-Alcatal's Direction Srardgic Produics.
43 "Cormimen | Montsr un Seoveur Yidootex™', op. ot
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productvity growdh and comparative detcrioration in
sLacebards Of [ving in an economy.

Virnous dovelepment pathe do occur. The
25 vear 1.5, dormination of micresloctronics and
computer technology from the mid- 19508 to the carly
1980a, crearcd by carly defcnee and space R&D
sponsorship and procurcment and heavy market
compotition, provided one such virtwous path for tha
LS. sconomy.® Japan's domication of mass
markel product manmfacioeng, T eomsirer
electrinicy i anlorgbales, iy be proviling o
coricanporary eximple, The parallel yuestiion wo
pasc hene s, which of the different approaches o
dipital ocrworking in the industrialized countrics is
[ikclv to oocupy & virnous developmenl path
associated with information chnolory?

Digieal notwork mtcgralicn (= cmcrdnge
rapidly in the LS. as a resull of cffons in the maxct
to cike advantage of deregulation. At leasy oreer the
shioee mon, the larpest pzaes i the 11,5, are Bkely (o
paien tas slvarilzines wosoetated with megraed digicd
rslwirks ghesul of thelr competitors abroad,
However, the distinctive pattern of dersialation o
thes 115, has akso had costs which the more caucous
approkches in Japon aod Europe may well avoid.
Thixse costs may include & hicrarchically acoessalde
and ragmented national neowerk infkastrocoue
which may be characterizad by sulweaniial
dysfuncticmal coaneclivity wolilams, a slower
devolopraeon of imegrated dignal services for small
business and residental wiers, and the loss throupeh
‘prvitizaton’ of Beil Labs {and of Ma Bell) gs a
sources of publicly available reseacch, dovelspment
and innovation in aclwock-relacd kehnologics and
applicaricns.

Ey contrast, Japan's new
telecommunnicaliong Lvws aid ambilious develepnicnc
plans constitoe A developmenial wropnlation ol the
scotor which iy it exiraordimary ioics self-
Couse s stmtessy. Tre the pasi, compared (o the ULS.,
Japan hag bean relatively slow o develop new
services o equipment - with the exeepdion of
fcsimile. Digmed data services were developed oy
i the 1580, and digital cquipment tor, and
instblation in Japan™s public phone noowork Tag
somiLarly lageed behind dovelopracats in te 17,5,

Howewer, Japan's corrom developoomal ng-
rogulation of telacommurications ey deemtically
accclerated dewclopmen of the seeter, T may well

44 On the microelecimonics desiry, sec Michacl
Donmas, Chipy of State: Microglectronics and
American duxirreaty, (Bostn Ballinger,
forthgomang, 1955)



prawide A substantially fasier mlion-wide, toadband
integration of digitad communicarions -- right ap to
ach subscriber's door -« than may well ocoor in the
L' 5. or Europe. If accomplished in conjunstion with
e widespread promedion oF we ol advancel
naiworks, mare rapid standardi-ation, aml poblicly
subsidized development and QifFusion of the
underlying technglogies, Tapancse soall and
mgdleoon-giagd Business wesers aml heme consamaers
may have substantiolly mom: complelc accoss to 2
wider ranwee of informatkon services than will the
Europeans and all bt the largest U 5. ugers,

The French exampie suggesis that Europe
may well choose yot a thind deselopment pach i
pursnit of the opportunites nemworking wehnolesy
makcs possible. Tha prindcpal rale of the PTTs m
Cusope guarchres 3 L measme of slealsas
coordiration and governmame promodion of advanced
astworking capabilities, Bul than very same FTT roly
Places ducided limies pver compelition in the markets
for seraces and netweork facilities development {as
wi saw wilh Telotel). While market competition in
the provvizion of VANS iz likely, network choices ans
likcly to be mote restricted than in fapan, and la
more restricted than in the U5,

Whether any of these twee approaches --
murket-ked in the U5, liberal re-rapubadicn in
Europe, or developmenta! re-regulation in Japan --
offer the possibility for a Jong-temm Govopation of a
virtieons developrment path 15 wory much an open
question. For the peesent, tiere ace no clear-col
answers, For cxample, (L apgwars that the route the
% has cmbarked upon, placing incregsing control in
the hands of Large cofpsirme wlzoommunications
USCIE, MAY cfcate laersonnesion problems,
Hoeever, countries that insise on esiablishing
universal interconmeciione sandands before they allow
firms to wae the advaneed Eleommunications may
stiflc mnovation. More imporianily, they may delay
the construction of their nfonnation infrasmaciune so
much that whilc they bicker about the details of the
LS00 standards, their nationg] foms will be driven
out of world macksts by US firmy relying ona
supcrier -- though nol pediect - telecommunications
infrastmeotmre.

AL Ihis kant 1 U, 1he proceding and ik
PrCCiss opposits scerano are egeally plavsiblc. That
makes ic all the moee urgen] @ analvze in dodl tha
Implications of dilferenl nglional icleoommnicahes
prolicies Tor the consirucion of national wFrknatice
nedwoarks, We belicve that detailed analysis i Heely
b reveal dhat some measure of steateg e policy-
making in the 105, would help s capare Jor e
naticnal economy oppoTlanilies asocisted with

'_I
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digitzl nerworking which may be overlookad by the
markct, The hond of the markct may ba invisihle, b
the: path of its molion is not at all transporeni
corscinms docisions to shape such critical picces of
the cconomy as the infomuation nelwork
infcasmuctune could help puide the invisible hand
down 3 virtuons development path.





