Introduction

Throughoutmy professionalife | havebeeninvolvedwith the introduction of new
technologiesAndthoughmy dayjob wasto chasethe future, historyhasbeenanabiding
hobby.Oneof the waysl havetried to understandwhat liesbeyondthe nexthill in the
landscapeof the communicationgevolutionis to studythe adventof similarperiodsin the

past.

Overthe lastseveralyearsl havebeeninvestigatinghe network revolutionsof history. |
calledthe projectd C N@u¥enbergto Google:TheHistoryof OurC dzii dAN&dabvasto
assemblghe work into a book. WhenPresidentObamanominatedme to be Chairmarof the
FederalCommunicatios Commissior{FCC)he project wasput on hold. Neverthelessthis

review hastaughtme alot aboutthe presentrealitiesof our changingnetwork environment.

L Qafvaysbeenad y S (i @ 8zZBM grofessionakareerhasbeenintimately engaged
with the cable,wireless,anddigitalindustries.Readinghistory hasreinforcedthe central
importancenetworksplayandrevealedthe commonthemesin successiv@eriodsof network-
drivenchange Now!| find my FColleaguesand myselfin a positionof both responsibilityand
authority overhow the publicis affectedby and interfaceswith the networksthat connectus.
Whatfollowsis anattempt to synthesizesomeof that researcht andthe storiesdiscovered
alongthe way 1 to presentan historicallyinformedunderpinningfor decisionmaking.The

thoughtscontainedherein, of course,are mine alone.
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NETEFFECTS

Humanbeings,andthe civilizationghey havecreated havealwaysbeendefinedby
networks. Lookingbackoverthe longrhythmsof history, it is possibleto observehow each
broadepochof the humansagahasbeendefinedby the wayits inhabitantsconnectand
communicate Fromthe economicpatternsof productionand consumptionto the social

patternsof everydaylife, how we connecthasdefinedwho we are.

Fromthe birth of civilizationuntil the middle ages humanbeingswere dominatedby
the oraltradition andthe constraintsof animatpoweredcommunicationPriestlyclasses

controlledwhat wasknownandlocalhierarchiesdefinedand controlledindividualambition.

D dzii Sy dnBoMdEdi& printing unleashedan explosionof information and
communicationsuchasthe world hadneverseen.Thespreadof knowledgethat resulted

destabilizedhe world asD dzii Sy @dhtedEpOrarieknewit.

Thenextgreatnetwork revolutionwasin the mid-19th Century The birth of the railroad

accelerateccommunicationto a speedthat wasinconceivabléeforethe perfection of the

’ Earlynetworkswere built aroundnature; rivers,mountains,evencontinentsshapedthe patternsof primitive
cultures,the road networksof ancientempires,andthe coastaltransport of earlytraders. Thenetwork revolutions
discussedereinweretechnolagy-driven.Whileit is possibleto considereverythingfrom a writing stylusto the

wheelassomeform of technology, the concepthereinisof technologybasednetworks i.e.,thoseenabledby
mechanicalor electronic)capabilities.



steamlocomotive.The forcesof geographythat had previouslyconstrainechuman enterprise

succumbedo steamrolling on steel

Contemporaryto the railroadrevolutionwasanotherequallyimportant and
destabilizingnnovationthat would further extendK dzY I Y reagteFRsiwith the telegraph
and,then, later with telephony,instantaneouscommunicationacrossgreatdistanceded not
onlyto the ultimate collapseof distancebut alsoenabledthe managemenbf large-scale far-

flung systemsThemoderncorporationcould not existwithout it.

Thesameconceptof information assignds washarnessedo deliversoundandvideo.
ByreachingAmericann a point-to-multipoint basisbroadcastingpvercamethe one-off
inefficiencyof previouspoint-to-point systemsConnectinghe y | i AhBryeSaificesand
automobiles overthe-air serviescreateda national platform for sharedAmerican

experiences

Overthe lastseveraldecadesthe fourth revolution, digital communication hasboth
contributedto the sizeand scaleof organizationgincludingnetwork providers)aswell as
begunto re-empowersmalleconomicunitsto take on the behemoths.Oneof the signal
achievementof this latest greatinformation revolution ¢ our network revolution¢ is how the
resultsof its diffused control andincreasedautonomyproduced A Yy y 2 @ithauth 2 y

permissioné

It shouldcomeasno surprise therefore, that asthe new digital networksof today
reshapethe legacyof earlier networks,they upendthe comfortableconsistencynto whichour

societyhadsettled.

It hasbeensuggestedhat we are livingthroughthe greatestnetwork revolutionin
history.Onthisthejury is still out. Thereversetelescopeof history makesprior experiences
seemmuchsmallerthan they were. Eachof the precedingchangesnabledby print,
transportationand electroniccommuncationwere destabilizng and redefining.We should

expectnothinglesstoday.



Whatis clearaboutour network revolution, however,isthat the new information
networksare the new economy Whereasearliernetworksenabledthe economicactivitiesof
their eras,our network revolution definesvirtually all aspectsof the currenteconomy.In the
processijt placesevengreaterimportanceon the role Congressasgiventhe FCQo protect,

& G puSlicinterest,convenienceandy S O S Zoftte if B & An2tyafka Weareat a
crossroadsn the evolutionof digital networks The FCGnust playthe crucialrole of facilitating
more dynamic,world-leadingchangeto ensurethat the gainsof the lastseveraldecadesare
dwarfedby the wondersof the yearsto come.At the sametime, the Commissionmustalso
safeguardnurture andprojectinto the future the enduringcivicvaluesthat networkshave

historicallyembodied.

ThreeEffectsof Our New Networks

History hastaught usthat the power of the network hasneverbeenthe network itself,
but what those connectionsenable.lt is the effectsof networksthat redefineeconomiesand
reshapeindividuallives.Networktechnologyis on a seltimposedpath of continual
advancementandaccelerationHowthe publicinterestdealswith thosedevelopmentds
similarlyawork in progress Onlywhenthat processplaysout will we havethe verdictasto

whetheroursis, in fact, the greatestnetwork revolution.

We canbe certain of three effectsof our new networks.Thefirst isthe end of the
tyrannyof place.Anotheristhe continualaccelerationof the velocityat whichthe information
isutilizedandtransmitted. Thethird is a directionalreversalfrom older networks which
becauseheir activity wasdoneat a centralpoint, actedasa centripetalforce on thoseusing
the networks,to i 2 R In@v@rksthat actasa centrifugalforce becauseheir network

functionsared |thie edgeé

Effect#1: TheEndof the Tyrannyof Place




Fromthe earliestdayswhenour ancestorgaintedon cavewalls,the consumptionof
information had requiredthe userto cometo it. " Until the 15" centuryhard copyinformation
wasa rarity, controlled by the priestlyandthe powerful. WhenJoham Gutenbergpickedthe
lockthat had keptinformation confinedthe resultwasthe originalInformation Revolution.The
network of printersthat sprungup in 15" and 16™ century Europefed the free-flow of

information andideasthat started uson the track to today.

R AEERAAAR: \\‘.\-Ei\\"

Exampleof a printing press,circa15201

Averyfew excetionsrelied on soundor sightto moveinformation. Drumsignalssmokesignalsor the flashing
of light couldall sendinformation over a distance but for one reasonor anotherwere all constrainedin their
ability to do so.



Whilethe printing revolutionenabledwidespreadadoptionof the ScientificMethodQ a
useof hypothesisand debateasthe core mechanisnof intellectualadvancementits
information distribution waslimited by the reality that consumptionof the materialstill
requiredthe userto cometo it. Bookswere more plentiful andlessexpensivehan ever,and
their information wasportable and persistent;but it wasstill a unidirectionalprocesdeadingto
acommandingnterfacepoint. Boundinformation mayhavebeenportable,but onlyin pieces.

Collectionsof information remaineda commandingoresencedecreeinghe userto cometo it.

Suchatyrannyof placecontinuedto characterizehe flow of informationfor the next
half millennium.Duringthat period multiple newinformation deliveryvehicleswere developed,
all of which continuedto commandthe userto cometo themin orderto enjoythe benefits.

& Di2 2tle bookwasfollowed by & AR 2the telegraphoffice or the telephone,& iR 2the
radio or television,andevend 3R 2asetwork jackin the wall. While portable devicessuchasa
transistorradio offered the ability to receivepre-selectedinformation, they lackedthe ability to

commanda broadspectrum(punintended)of information of the dza SdNdic®

¢ 2 R Inéwbikshaveturned the tyrannyof placeinsideout. Wirelessdistribution of
digitalinformationto hand-held computingdevicesrepresentsthe first time in historythat the
usercommand the information he or sheneeds.Mobile information retrievalempowersthe
userto orderthe deliveryof whateverinformation he or shewantsto the placewhereit may

be mostproductivelyconsumed.



Endingthe tyrannyof place:LelandStanforddrovein the final goldenspikeon May 10, 1869to join the railsof the
United{ 0 I fir§ BradscontinentaRailroad’

Effect#2: ContinuallyincreasindSpeedat which Informationis Transmittedand Utilized

Accompanyinghis reversalis the speedof the new networks.Until the 19" centurythe
paceof life, includingthe speedof information, centeredon the speedof manandbeast.The
speedand staminaof animalmusclemeantthat geographiaistancescontrolled the human

experience.

Byovercominghe limitations of musclepower,the steamrailroad crashedthroughpre-
existinglimits on humanactivity with everincreasingspeedand neverendingstamina.The
railroadwasthe first high-speednetwork. Bycompressinghe geographiaistanceghat had
previouslyisolatedeconomicactivity the railroadenabledthe replacementof sub-scale
productionorganizedaroundthe locationof raw materialswith the scopeandscaleeconomies
of massproduction.After the componentsof productionhadbeeninexpensivelfransportedto

acommonsite for fabricationat scale they couldthen be redistributed to a setof newly



connectedmarkets Whether a city wason the network wascriticalto this inflow/outflow and

thuscriticalto its economicsuccess.

Apaintingof the August28, 1830racebetweena horsedrawnrailroadcarand TomThumb the locomotive.The
horsewon this race but the locomotiveprovedits viability.3

Effect#3: Decentralizatiorof Economiand Qreative Activity

Themodernmap of our citiesis a network effectreflectingthe aggregatiorof massef
workersat network-createdcommonpointsin orderto massproduceproductsfor amass
market. Theeffectof (i 2 R Inéw@ikisto movein the opposit direction.Whereasthe
networksof history centralizedeconomicactivity, the new networkspushsuchactivity outward

to enablesmallscaleyet interconnectedand economicallyefficient activity on a geographically



dispersedbasis’ Thenetworksof the 19" centurydestroyedindividualartisansin favor of

industrialproduction;the new networksare creatinga new generationof digital artisans.

Andthat interconnectionmovesat the speedof light. WhenSamueF.B. Morsetapped
outd 2 K hath Godwrougk {ihé beganthe third greatnetwork revolution: the separationof
informationfrom the physicaldeliveryofits & LI O | Th&&lpnited Statescreatedan
impressivepostalservicebut the informationin aletter couldtravel no fasterthanthe letter
couldbe carried,by foot, or boat or horse. Therailroadmayhavebeenthe first high-speed

network, but information still traveledin the physicalpackageof a book, letter, or newspaper.

l = W jurtii| FJ 1 I -1 1 Al % I;_ i i.-':-" } hot Ml
Thispaintingdepictsan ambitious(andultimately unsuccessful} 8651867 projectby WesternUnionto lay

telegraphlinesbetween SanFranciscand Moscow’

While physicalproximity remainsimportant in areassuchasSiliconValleyi,it islessthe function of a physical
network and more the result of an ecosystenof expertise,education,capital,andthe workforce Thenew
network, unlikethe old, is not per sea centralizingforce.



Byseparatingnformation from its physicalmanifestationthe telegraphnot only
removedtransporttime from the information equation,but it alsoestablishedhe conceptof
information aselectronicsignalsthus startingdown the path that led to the telephone,radio
andtelevision.Ultimately,the off-and-on dots and dashesy whichthe telegraphconveyed

information echoin the off-and-on zeroesandonesof (i 2 R Ibidafydigital code.

Ourrevolutionis basedupon abstractinginformation into impulses a conceptthat
beganwith the telegraph® Important new networkstook advantageof this third network
revolution,indeed,in areal sensethe FCGvascreated originallyto overseethe third
generationnetworksof telephony,broadcast and cable,until the Telecommunicationé.ct of

1996prescientlylookedforward to the next network revolution.

In other words, the printing press,railroad,andtelegraphwere the seminaltechnology
drivennetwork revolutionsof history. Theyestablishedhe groundworkthat ledto i 2 R @ Q &
fourth network revolution of computingdeviceshat communicateat high-speedacrossa
diversecollectionof interconnectednetworks.Theearlier networksalsoestablishedhe status

guothat the new networksare now disassembling.

What History TeachedJsabout Networks

JohnGardneronceobservedd | A aRi22\eBygkdkie historywhen@ 2 dARiNgS
throughA & Weknowhow the earliernetworkschangedahe world. We are presentlylivinga

new network revolutionthat promisesa similarimpacton the historywe leavebehind.

Foralmostfour decaded havebeenluckyenoughto be enmeshedn the evolving
interfacebetweennew networksandsociety.Fromthe earlydaysof cabletelevision,to the
digitalrevolution,andthen cutting the cordto gowireless,| havebeenprivilegedto havea
ringsideseatasnew networksredefinedold ways.Now, asChairmarof the FCCmy colleague

and | havethe responsibilityof beingthe LJdzo freprés@riativeto the ongoingnetwork

$ Theterm telegraph isusedbroadly. Theconceptof messagedy electronicimpulsescanbe tracedasfar backas
al753articlein Scotanagazine.

10



revolution. Tousfallsthe job President~ranklinRooseveltdescribedasbeing,da Tribune of the
people,putting its engineeringaccountingand legalresourcesinto the breachfor the purpose

of gettingthe factsand doingjusticeto both consumersaandi y @S a4 2 N& X

Theaccelerationof information delivery,the end of the tyrannyof place,andthe
dispersabf economicactivity is atroika of network-drivenchargethat rattles the foundation
of our commerceand culture. Neverthelessyou canput me down asanoptimist whenit

comesto the effectthe currentrevolutionwill haveon the commonweal.

Butl aman optimist without illusions.Historyteachesthat while new networkscreate
greatopportunities,it isonly throughtorment andtumult that theseopportunitiesbecome
manifest. Theeconomicdislocation jdeologicalconfrontationand uncertaintythat dogus

todayrepeatsimilarexperiencesiuringpreviousperiods of network change.

Theprinting presshelpedendthe DarkAges sparkedthe Reformation,and spreadthe
Renaissancd&.odaywe look at the Renaissancasa goldeneraof intellectualand social
advancementTothoselivingthroughit, however,it musthaveseemedfar from golden.The
dissolutionof thousandsof yearsof tradition and perceivedtruth that resultedfrom the printed
free flow of ideasproducedfear, uncertaintyandconflict Inone 16" centuryO f S Nand@ a
we hearthe echoesof someof the gnashingvorriesraisedaboutthe changedeingimposed
today.d 2 Bwstroot out printing, or printing will root us2 dziihE ¥icarof Croydon

thundered’

Therailroadfed the IndustrialRevolutionthat pulled peoplefrom independent,self
sufficientagrarianlifestylesinto a melting pot of workersharnessedo power massproduction.
Spewingsootandsparksasit cut through previouslypristine fieldsand pastures pullingthe
youngergenerationfrom their ancestrakoots, the steamlocomotiverecastthe patternsof
centuries.Again the changesvere not alwayswelcome.d 2 8onotrideontheNJ A f NB I R €

HenryDavidThoreaucomplained & kideson dz&®® ¢

Alongsidethe NI A f Nghts-dRWhiwere strungthe wiresof the telegraph.Whereas
the railroad compressedlistance the telegraphcondensedime. Thefactor of time, whichhad

alwaysbeena buffer to dull the sharpimpactof change becamea casualtyof the electronic
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network. Theinstitutions of society,built aroundthe immutablefact that becauseinformation

movedphysicallyit movedslowly,were hit by a seismicshift to speed.

Information speedingasterthan the wind meantthe heretoforeimponderableof
weathercouldnow be forecast.Newsdeliveredfrom afar at lightningspeedchangedhe
political processforcingnations out of regionalisolationandin to aninterconnectedwhole.
Electronicmessagesoordinatedproductionactivities,createda new manageriaklassand
enabledthe rise of marketcontrollingcorporations.And,aswith earliernetworkinnovations,
there were dire predictionsasto the result. Medicalexpertsof the period warnedthat the
G ¢ Kot therailwaysandthe peltingof i S f S Addisetiaehtalilinessby placingan

unnaturalburdenon the humanbody?®

Understandingthe historicalreactionsto network change we shouldnot be surprised
by a contemporaryheadlinein USAToday & ¢ STQrEnnyProvokesv S @ 2iri apodrgphal
tonesthe articlereported,d ¢ S O K yvasEubgsedo free usand makeour liveseasier,but
A (den&the opposite.L (c@dtinghavocin our lives.Everyonds overwhelmedandstressed

2 dziP o é

Opportunities Providedby New Networks

It is afalseassumptiorthat the changesmposedby our new networksshouldbe any
lesstumultuousthan their predecessorsAt the sametime, however,the new networksprovide

an opportunity to improveon the legaciedeft by thoseearliernetworks.

Ourhealth caresystem for instance beganasthe railroadbroughtmassef workers
to acentralpoint for massproduction.Publichealth servicessuchasadequatesuppliesof safe
drinkingwater andinstitutionalizedsanitationserviceshad not beena priority in smallertowns
but becamea big-city necessityThesmalltown doc (if one wasavailablewasa medicalartisan
andjackof all tradeswho dealt with everythingfrom a brokenfoot to a crackedcraniumon a
sub-scaleone-off basis.Thetide of urbanization however,suddenlybroughtscaleto sickness.

Thesolutionwasto applythe principlesthat hadworkedfor massproduction.Publichospitals

12



becamefactoriesfor the sickwhere centralizedservicegpermitted specialtypracticesto be

appliedat scale.

Today health carehasneverbeenbetter ¢ or more costly.Asmedicalsuccespermits
peopleto live longer it alsoexpandghe opportunitiesfor healthproblems.Andthe most
expensivavay of treating thoseproblemsisin the hospital. Thenew networkscreatethe
opportunity to transformmedicaltreatment from an expostexperiencedealingwith a
presentedproblem,to anexante experiencethat anticipatesthe problemand preventsor
mitigatesit ¢ all at significantlylower cost. Theyoffer, in other words,anew combination:the
bignessof scaleeconomicswith the personalizatiorof the individualdesign.The power of mass

productionmeetsthe individualartisan.

Sixtypercentof heartfailure patients,for instance are readmittedto the hospitalwithin
sixto nine monthsof their initial discharge:* Thefactory approachto medicineprescribeghat
we wait for an occurrenceof the problem,then institutionalizethe patients (at greatcost)until
they arewell enoughto be dischargedBecausef the connectivityof our new networks,it is

now possibleto getin front of the problem.

My doctor isfond of talkingabouthow medicineis an observationahctivity, abouthow
the onsetof medicalproblemscanbe predictedby the observationof statisticallysignificant
datainputs.Becauseur new networksare all aboutthe collectionand useof datainputs,they
canbe marriedwith the informationalnature of medicineto changethe health careparadigm

(evenaswe safeguardpatient privacy).

Ratherthan waitingfor areoccurrenceof new problemsto re-hospitalizea cardiac
patient, awearablewirelessdevicecantrack keyindicators,constantlyreportingthe situation
to amedicalprofessionalfo predictand preemptproblems.l wasrecentlyin a meetingof
aboutadozenpeoplewhere,unbeknownsto eachother, two were wearingsuchdevicesOne
LIS NJB@nhAgztedwith her mobile phone,whilethe 2 (i K @ithB @ristwatchthat then
connectedto the network. Theseindividualswere ableto goabouttheir daily affairs,carrying
with them the opportunity of earlierdetectionthat allowsfor earliertreatment, better

outcomes andlower costs.
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Examplef wearabletech usedto track healthfactorsor to communicate?! 3

Themid-19" centuryfactory-like approachalsoshapedthe mannerin whichwe educate
our young.Productionline techniqueswere appliedto learning.Educatiorbecamea processof
inputting the raw material, movingit throughvariousprocessesuntil 12 yearslater it becomes
afinishedproduct. Thepedagogyof suchmassproductionbecamea lecture followed by

isolatedindividualhnomeworkin whichthe studenttried to applythe conceptsof the lecture.

Thenew networksallowfor the old pedagogicaapproachto be stood on its head.The
traditional modelusedthe i S I O & MIriEformly broadcasia uniform lessonto a
decidedlynon-uniform audiencethen the studentwould strugglealoneto applythe lessonto
homework.Thenew networks enableanotherapproach;the student watchesthe common
lectureon a connecteddevicealoneandat his/her own pace.Theycanstop asneededto
repeatsomethingthat ¢ | & ¢fe@nlyunderstood Thenthe studentcomesto classwherethe
teachercanpersonalizénstructionbaseduponthe & i dzR Eoyhprébénsiorof the lessonand

wherethe irreplaceablestimulationof collegialdiscussiorcanbe hosted.

New networks, of course allow this new educationparadigmto operateby delivering
lessongo the & {i dzR Soyinécieflevicewhereverthe studentmaybe andat whateverpace
maybe appropriate. Theprocessalsoallowsteachersto monitorthe & U dzR Scifvitysa@sto

be ableto interveneasnecessaryStudiesby CarnegieMellon! y A @ S Qjfeil éaéniRgy
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Initiative haveshownthat suchprogramsblendingonline learningwith in-personinstruction
candramaticallyreducethe time requiredto learna subjectwhile gredly increasingcourse

completionrates*

Thenew networksalsoallow for aricherin-schoolexperience Theability of a studentin
classto reviewalessonon hisor hertablet, or bringup a videodemonstrationof a topic being
discusseds changinghe classroonmwe knew. My colleague FCGCommissioneRosenworcel
tells the story of a schoolshevisitedin Floridawhere,d { i dzR&efullydradedin
chalkboardsandtextbooksfor videoscreensandf | LJ{ 2ptaratmithat blendsonline
learningwith in-personA y & (i NizO G A 2 y ¢

Thisnew educationalopportunity, of course,dependson accesgo the new networkQ
capabilitiesIf a studentcannotget accesgo the Internet at homethe new modelfallsapart.
Whenanewspapeteadlinesa ¢ KV8b-DeprivedStudyata O5 2 y lbecRuQdhéy O y Qi
afford the Internet at homeandthe publiclibraryis closed but the burgerjoint hasfree Web

accesssomethingis wrong®

Similarly,if studentsdo not haveaccesgo a high-speedinternet connectionat school,
their learning experiences further constrained It shouldbe a concernto all of usthat asurvey
of publicschoolteachersand administratorsfound that 80 percentof schoolsparticipatingin
the C/ /eRaieprogramreported bandwidthbelowthe levelnecessaryo meettheir

educationalheeds'’

Healthcareand educationare but two examplesf how our new networkscanbe put
to work to solvethe legacyissuesf the previousnetworks.Thechallengeof energycreation
andconsumptionalongwith the accompanyingnvironmentalimpacts,for instance canalso
be confrontedwith the applicationof datanetwork functionality. Usingtelecommunications
networksto increaseefficiencyof the power networkcand o dzkitud power plantsthat

createenergythrough network-controlled demandmanagementfficiencies.

Economicallynetworkshavealwaysbeengrowth engines Our new networksare no
exception.Sixtytwo percentof Americanworkersrely on the Internetto performtheir jobs.*®

Formostof the lastdecadel havebeenengagedn the developmentof new businessesvith
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onethingin commong the harnessingf the Internet. In the procesd havewatchedan

amazingransformationtake place.

In the world in which| grewup innovationandthe job creationthat resultedwasthe
provinceof corporatedevelopmentcenterssuchasBellLaboratoriesTodaythe former
headquartersf BellLabsstandsdeserted.Theinnovationsit pioneeredhaveenabledthe work
it accomplishedo be decentralizedacrosshe landscapegreatingjobs,investment,and
innovationson a distributedtemplate. Neverhasit beeneasierandlessexpensiveao develop
technologicallybasedinnovationsthan by exploitinghigh-speedconnectivityand network-

basedcloudcomputing.

Theopportunitiespresentedby the new networksto attackchallengedeft behindby
previousnetwork revolutionsare almostlimitless.Ouropportunity isto focusnot only on the
buildingof networks,but alsoon how thosenetworkswill be appliedto meetour national

challenges.

Resisainceto Network Change

Aswe go aboutthistask,the lessonsof historyare againinformative. Onesuchlessonis
the blow-backthat confrontsthe opportunitiespresentedby network change Theeconomic
incumbentsthreatened by the changeoften opposedits innovations.Theother lessonis that

insurgentseventuallypecomeincumbentsand behaveaccordingly.

TheprintingNBS @ 2  dxrilodu2tigrdEopeninquiry wasathreat to the Establishment
of the time. Governmentsaandthe CatholicChurchboth tried to shutdown or curtail the new
technologythat wasupsettingthe establishedrder. Preprinting authorizationand censorship
were imposed.Butthe revolution continued.Yeteventwo centuriesafter D dzii S y @B Q &
breakthraugh,the Establishmentvasstill fightingback.Booksjt waswarned,& ¢ mékéthe
following centuriesfall into a state asbarbarousasthat of the centuriesthat followed the fall of

the Roman9 Y LIA'NES o ¢
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Theiron K 2 NJalfliQ t spangreatdistancesat high speedthreatenedthe livelihood
of thosewhosebusinessvasbasedon slowerrealities.Asone historiannoted, & 9 @ @dy®
knownto shrewdlocallawyerswasusedto keepthingsniceand cozyfor localcarting
companiesfreight forwarders,hackdrivers,hotel andrestaurantowners,localwholesale
merchantsandanyoneS f JoBwhom the railroadrepresenteda changefrom the status
quo 2’ Whenlegalmeansfailed, vigilantestore up at night the trackthat had beenlaid during
the day.Legislaturepassedawsrestrictingthe ability of the new network to competewith the
old.

Hangingon my office wall at the FCGs an 1839posterprinted by thoseopposedto the
interconnectionof two rail lines.Thesignsaysnothingaboutits sponsorsor their desireto
protect their businessesf haulingpeopleandfreight betweenthe disconnectedinesor selling
food and sundriesto thosein transit. Instead,the connectionwasportrayedasa dire threat to
publicsafetyq especiallywomenandchildren.d a h ¢ | IO®KOUTFORYOUR | L[ 5thed b €
posterblaresaccompaniedy animageof ladiesscurryingto safetyto avoidarampaging

engine?
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ARTISANS, MECGHANIGS, GITIZENS

- you leave your family in hoalth, must you bohuhwd Lome to mourn a

DREADFUL CASUALITY!

PHILADELPHIANS, ymu RIGHTS nre 'Im invnded! r o038 of your interests, or the LIVES
OF YOUR LITTLE THE L, .M'ID A.IIB . with the assistance of oloi.rh‘ :m]u.mri
without & Charter, and in VICFLI-TIUT! OoF L.&W aa decreed by your Conrts, are Inying a

LOCOMOTIVE RAIL ROAD!

Threagh yoar mest Beautiful Streets, to the BIJTH ol‘ :u- TRADE. annihilation of your RIGHTS, aad regurd
less of your PROSPERITY and COMFORT. 1 you permit this? nrdo Fou consent to bea

SUBURB OF NEW YORK !!

Bails are now bein Iud &0 330.‘-]} STREET ts CONNECT the TRENTON RAIT, ROAD wm
TON and BAL W‘-E ROAD, woder the pretence of wnﬂrw:;lﬁ]; City M:I:L '3:. the Navy
Yard to Fairmoupt!!!  This is done under the auspices of tho C. T IIHNJPOI.‘I'

RALLY PEOPLE i the Majesty of your Strength and forbid TEI]S

~ OUTRAGE!

1839posteropposinginterconnectionof Phlladelph|ara|l Ilnes

FromInsurgentto Incumbent

Thehistory of the railroad network alsoillustrateswhat happensvhenthe insurgent
becomeghe marketdominatingincumbent.Becausesmallagriculturalcommunitiesrarely had
morethan onerail line, for instance that companywasableto extractwhat ecanomistscall
a Y 2y 2NR Y Batednere higherthan would havebeenchargedin a competitivemarket.
Therateschargedsmalltown farmersto movetheir producea short distanceto atrading

center,for instance were often twice the rate chargedfor alongerrun on a competitiveline.

In 1887pressurefrom thesefarmersresultedin the creationof the Interstate
CommerceCommissior{lCC)Themandateof the ICOwvasto applyoffsettinggovernment

power againstthe power of the railroadssoasto assurethe protectionofthey S (i ¢ Zidéds.Q &
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It wasthe first independentFederalregulatoryagencyandthe templatefor all that wasto

follow.?®

Theevolutionfrom insurgentto incumbentwasalsothe path followed by the telephone

network. Asthe BellTelephoneCompanytried to build uponthe technologydevelopedby its
namesakethe mighty WesternUnionTelegrapiCompanywhichhad alsogoneinto the
telephonebusinessexploitedits marketpositionto blockBell.Bythe end of 1878 Western

Unionhadalmostsixtimesthe numberof telephonesubscribersasdid Bell.

\

| NAMPSHIRE )

a5
=

8

[ines# M’lauk Gt connedlons
 AwericanCelephone2Telegrh Co.

1S CORTLANDT ST. NEW YORK
Manrcn 1, 1891,

This1891mapsketcheut the initial linesmakingup! ¢ g éallyinetwork. Thecoverof the map statesthe

L]

following:"500 milesandreturn in 5 minutes.Themailis quick;telegraphis quicker;but LongDistanceTelephone

is Instantaneousandyou don't haveto wait for ananswer.**

At the Bellbattlementsfightingthe everexpandingelegraph/telephonecolossusstood

TheodoreVail. Railingagainstthe largerO 2 Y LJI nyagkeé@ower, Vailwasthe classic
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insurgent.Eventuallyand amazinglyhowever,Jonahswallowedthe whale by buyingWestern

|y A ZejephaéneassetsWhen+ | ArfarRefipositionchangedsodid hisapproach?®

Aspresidentof AT&T Vailimposedpolicieshe had previouslyfought. & wo exchange
systemsin the sameO 2 Y Y dzy A (i &&cOricaivgddf dsalJS NI | He@iE i the 1907
annualreport. & 5 dzLJt oi@haigds@ayivasteto the dz& SiNgasthe conceptofad y I (i dzNJ f
Y 2 y 2 LJthat forsdcha capitakintensivebusinesghe only efficient solutionwasa single
provider. Tofurther this visionVailbeganto buy up independenttelephonecompaniesacross
the United StatesHeleveraged ¢ 3 ¢n&léetpowerto assisthisexpansionlf acompany
resistedsellingit would suddenlydiscoverdifficulty interconnectingwith ! ¢ g ¢ogydistance

lines.

In a1913agreementwith the Federalgovernment,TheodoreVailcodifiedthe natural
monopolyconceptin return for, amongother things,a requirementthat other telephone
companiesnustbe allowedto interconnectwith ! ¢ g @@ydistancenetwork. It wasthe
beginningof the regulatedmonopolythat would go on to definetelecommunicationservice

for mostof the 20" century.

TheEvolvingRegulatoryModel for Networks

Thenetwork revolutionthroughwhichwe areliving hasproduceda marketplacefar
different from that whichwe knewin the 20" century.Aswe live the history of thesechanges
we are alsolivingthe evolutionof the regulatorymodelthat developedaroundthe realities of
the 20" century. Thereare somewho suggesthat the newtechnologyshouldfree the new
networksfrom regulation.While the eliminationof circuit-switchedmonopolymarkets
certainlyobviatesthe needfor the old monopolybasedregulationof that technology, one can
alsoarguethat the new networksare evenmoreimportant to societythan were the old ones

andthat the publichasthe right to be representedin the changeequation.

Howwe dealwith theseissueshasneverbeenmoreimportant becauseof one other

network effect. Theimportanceof the basicnetwork hasalwayscomefrom how it enables
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other networksto exist. Therailroad,for instance enablednetworksfor the deliveryof parcels
andmail order retail aswell asthe refrigerateddeliveryof food that substantiallyreduced
pricesand put meaton tables.Thetelegraphenabledthe establishmenbf newsnetworksand
financialnetworks. Thesewere substantiainetwork effects;but (i 2 R In@v@rksare even

more criticalin their effects.

Informationdeliverynetworksare the new economy.Our networkshaveneverbeen
moreintegralto our well-being.Theindustrialeconomyhasbeenreplacedby the information
economythat is predicatedon the operationof information networks.Economiagrowth,
attackingthe legacyproblemsof the old networks,andbuildingon the new opportunitiesof
high-speeddataare all dependentuponthe coretelecommunicationsietworks.Fromhealth
care,to education,to the new appson your mobile device the growth networksof our

economyrely on the performanceof coreinformation networks.

Avisualizatiorof the early2005internet. Note that greenlinesrepresent.comand.organdblue linesrepresen
.net, .ca,and.us?®
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