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Abstract: Electroniccommercéswidely expectedo promotefriction-free” capitalismwith consumersending
softwareagentgo scourthe Net for the bestdeals.Many distribution chainswill indeedbe simplified andcosts
substantiallyeduced However, we arealsolikely to seethecreationof artificial barriersin electroniccommerce,
designedby sellersto extract more value from consumers.Frequentflyer mileageplansand the bundling of
softwareinto suitesarejust two examplesof the marketingschemeshatarelikely to proliferate. It appearghat
therewill be muchlessa la carteselling of individual itemsthanis commonlyexpectedandmoresubscription
plans.Thereforemary currentdevelopmenplansshouldberedirected Electroniccommercas likely to beeven
moreexasperatingo consumershancurrentairline pricing, andwill be evenfurtherremovedfrom thecommon
conceptiorof a“just price” As aresult,therearelikely to be moreattemptgo introducegovernmentregulation
into electroniccommerce.

1. Intr oduction

Electroniccommercgor ecommercédor short)is still small,at leastif we consideronly onlineconsumetransac-
tions,suchasorderinga bookfrom amazon.conover the Internet.In a broadersenseecommercés muchlarger,
sincefinancial,news, andlegal informationservicessuchasBloombeg, ReutersandLexis have total revenuesn
thebillions of dollars. In a still broadersenseglectronicfundstransfersarealreadyhuge,with daily transactions
in thetrillions of dollars.All thesetypesof transactionsireexpectedo grow, andto becomepartof amuchlarger
anduniform systemof electronictransactions(For a suney of the currentstateof ecommerceandexpectations
for growth, see[Cohenetal. 1996].)

While we are rapidly moving towardsthe Information Age, food, sheltey and clothing will remainour most
importantneeds However, their shareof theeconomyaredecreasingandtheinformationcontentof their goods
isincreasingThisis anold trend.Agriculturehasmovedfrom beingthelargestsggmentof theeconomya century
anda half agoto a relatively minor industry dwarfedby the medicalsectoy for example. Furthermorethe cost
of the basicingredientsn cerealsand otherfoodsis a small portion of the total price. As a further exampleof

the decreasingalueof raw materialsandfactorylabor, a singlecelebrityis often paid asmuchfor endorsingan
athleticshoemodelasall the workersin the undevelopedcountrieswho assemblghoseshoes.We canexpecta
continuationof this trend,with thework of the“symbolic analysts”(who, in RobertReichs terminology include
lawyers,softwarewriters,andadwertisingexecutves)increasingts shareof theeconomy

The main concernof this essayis electronictradein informationgoods,suchas news, novels, software,music,
movies,aswell aslegal, medical,andcreditinformation. How will thesegoodsbe distributed,andhow will their
productionbe financed ZEstherDyson[Dyson 1994] predictsthatalmostall intellectualcontentwill be available
for free. In her view, somecontentproductionwill be supportedby outsideadwertisers(who alreadypay for

most of the costof newspapersfor example,aswell asall the costsof the commercialTV networks). Some
contentwill likely be madeavailablefor free,asaform of adwertisingfor otherservicedy the producergasthe
GratefulDeaddo in encouragingpeopleto tapetheir performancesin the hopethis will bring more peopleto

their concerts) While Dyson’s vision will cometruefor alarge partof the materialon the Net, it seemaunlikely
thatit will beuniversal.Movie studiossuchasDisney attractlarge payingaudienceso theatersaandpurchaserso

their videotapeghroughthe quality of their products,andarelikely to do soin thefuture. While somenaovelists
makemoremone from sellingmovie rightsto their plotsto Hollywood thanfrom royaltieson books thisis rare.
Eachyear over a hundredtimesas mary booksare publishedasthereare movies producedandbooksbring in

muchmoremoneg thanmavie theatertickets. Thuswe canexpectthatcontentproducerswill usuallywantto be
paiddirectly for theirwork, asthatwill bethe only feasiblerouteto earninga living. FurthermoreDysonherself

1 This paperincorporatesnaterialfrom anearlierarticle on electronicpublishing,[Odlyzko 1996].



[Dyson1994]emphasizethatmuchof thevalueonthe Net “will goto themiddlemenandtrustedintermediaries
who addvalue- everythingfrom guaranteesf authenticityto softwaresupportselectionfiltering, interpretation,
andanalysis. How will thesemiddlemenbe paid? It seemdikely that oftenthey will wish to collect payment
directly from consumergustasthe onlinelegal informationserviceWestlav collectsfeesfrom attornggswho use
it. The basicdatain Westlav is courtopinions,which arefreely avaialable. What givesWestlaw its lock on the
marketis thecontrolof its citationsystem.

Mary of Dyson’s predictionsarelikely to cometrue. In particular hugeamountsof intellectualpropertywill be
availablefor free. | expectthatthis will applyto mostscholarlypublications sincetheir authorstypically do not
receve directfinancialbenefitsfrom their papersandareinterestedn maximizingthe circulationof their results
[Odlyzko 1996]. However, it seemdikely thattherewill alsobea flourishingecommerceector with individuals
purchasingyoodsandservices Thequestions, how will ecommercde conducted?

The usualexpectationis thatecommercavill promote“friction-free capitalisn, (cf. [Gates1995]), with distri-

bution costsreduced.lt is easyto seehow this canhappenasthe oldercommunicatiorsystemsuchasthe post
office, the telegraph,the telephoneandthe fax have all senedto makethe economymoreefficient. The Internet
createsmary more possibilitiesfor improving life. Classifiedads,for example,bring in a large fraction of the

revenuesof the navspapetindustry but canbe replacedby a muchcheapeand moreconvenientelectronicsys-
tem. Otherpartof the commonvision of ecommercaremorequestionablehowever, andthatis whatthe restof

this essaywill discuss.lt is oftenthoughtthatinsteadof buying an entire nevspaperreaderswill pay for those
individual storiesthey areinterestedn. Someonewvishing to purchasea VCR might sendan “intelligent agent”
into the Internetto collectbids from suppliersfor a unit that meetsdesiredspecificationsandthenselectthe best
choice.While suchscenariowill befeasibletechnically it is extremelyunlikely they will bedominant.Instead,
we arelikely to seea proliferationof policiessuchasthoseof currentmusicCD retailerswho sell onthe Internet.
Most of themdo not allow softwareagentdo collecttheir prices. We arealsolikely to seea strengtheningf the

trendtowardssubscriptiorservicesandbundling of products,asis donein softwaresuitestoday This will often

requireredirectionof developmeniefforts.

This essayis devotedlargely to an explanationof the economicreasonghat arelikely to leadto the creationof

“bumps” on the electronicsuperhighwayThesereason®peratealreadyin the currenteconomyandarerespon-
sible, for example,for the U.S. airline pricing systemwhich is a sourceof frequentfrustrationand complaints.
In ecommercefrustrationand complaintsarelikely to be even morefrequent. The reasondor this are twofold.

On onehand,the economicincentivesto createartificial barrierswill be greaterin ecommercéhantoday since
essentiallyall costswill bethe “first-copy” costsof creatinggoods,anddistributionwill be practicallyfree. On

theotherhand,it will bemuchmoretransparenthatthe barriersareartificial. Thiswill oftencollide with popular
notionsof whatis fair, andis likely to leadto attemptsat muchmoreintrusive governmentregulationsthanwe

have seensofar. In the pastgovernmentshave beeninvolved primarily in securityissuesof the Net, andmore
recentlyhave gottenconcernecboutpornographyHowever, in thefuturethey arelikely to attempto regulatethe
conductof businesonthe Netaswell.

If the predictionsof this essaycometrue,thensomeof the currentdevelopmentefforts will turn outto be misdi-
rected.Many systemsareplannedunderthe assumptiorthatecommercavill operatethroughubiquitousmicro-
paymentschemeswith informationgoodssoldin small units at extremelylow prices. Certainlysomeproducts
will be sold this way, but the agumentsin this essayshawv that muchinformationwill be sold via subscription
andothermorecomplex marketingmechanismsThis will requiredifferentbusinesscasesanddistribution mech-
anisms. Theseamgumentsalso suggesthat it will be necessaryo prepareto comply with edictsfrom various
governmentsedictsthatwill bebe changingandwill oftenbeinconsistent.

2. Natural and Artificial Barriers in Commerce

Capitalismis excellentatinducingpeopleto reducebarriersto commercialactiities. However, it alsoproduces
incentvesto createatrtificial barriers. Someof the barriersare createdoy governmentaction, suchasthoseof
patentandcopyrightlaws, which give ownersof intellectualpropertyalimited legal monopolyon theusesof their
creations.Otherbarriersarecreatedby merchantslt is commonfor anairline passengeto have paid5 timesas
muchasthe personin an adjacentseat,with the only differencebetweenthe two beingthatthe first oneis not



away from homeon a Saturdaynight. The airlineswould like to chage the businesgravelers(who arepresumed
to beableandwilling to pay) morethanvacationergwho mightdrive a carinsteador nottravel atall), but do not
have a directway to do so. Thereforethey imposethe Saturdaynight stopover restrictionsto distinguishbetween
thosetwo classe®f customersTherehave beenseveralattemptdy airlinesto move towardsa simplersystemof
uniform pricing (sometimedy newcomers suchasPeopleExpresssometimedy establishedarriers),but they
all collapsed.This suggestshatthereis an underlyingeconomidogic behindthis system however exasperating
theresultsmightbe. If thatis correct,though,we canexpectsimilar movesin ecommerce.

Thegeneratendeng in themarketplacés to avoid “commoditizatior, in whichtherearemary almostequialent
productsandservicesandwherepriceis theonly considerationFord doesnot competewith Hondain producing
the mostinexpensve Accord. Insteadjt offersthe Taurusasan alternatve, andtherearemary featuresn which
the Accord and Taurusdiffer. Sometimesommoditizatioris hardto resist. In somecaseghis happendecause
consumerdearnthereis little to differentiateproducts. Oil companieshave pretty much given up on trying to
convince peoplethat gasolinediffersin arything otherthan octaneratings. In othercasesgcommaoditizationis
forcedon anindustryby governmentedict or effective privatemonopoly Intel and Microsoft have reducedthe
IBM-compatiblePCindustryto a commoditybusinessin whichthey collectalmostall the profits,andthe other
playersscrambleto find a nichethatwill enablethemto do morethanjust breakeven. However, thosearethe
exceptions. The generalecologicalprinciple is towardsevolution of specieghatfill differentroles. Zebrasdo
not attemptto competewith giraffes, but exploit a differentpart of the ecosystemand evolution doesnot lead
to a corvergenceof thosetwo species.Similarly, in the world of businesscompaniedry to differentiatetheir
products Workstationproducersouldnever in the pastagreeon acommonversionof Unix, evenunderthethreat
of beingoverwhelmedy PCs,sincethatwould have requiredgiving up the distinctive featureshatboundthem
to their customersEven airlines,which arebasicallyin the commoditybusinesf moving peoplefrom onecity
to anothertry to differentiatethemselesthroughfrequentflier plansandspecialpricing schemes.

Ecommercas likely to leadto a proliferationof pricing plansthat will seemto mostpeopleto be muchmore
frustratingandlessrationalthaneventoday's U.S. airlines. Therewill probablybe a nichemarketfor peoplewho
caremostabouttheir convenience andwill usetheir intelligentagentgo do their shoppingfor them. However,
what Sory, for example,might do is sell to that marketonly modelsof VCRs that are not available elsavhere,
andare hardto compareto thosesold in otherplaces. Storesthat have physicalbuildings arelikely to sene a
differentclientele,and might alsotakefurther stepsto differentiatethemselesto prevent comparisorshopping,
which will be mucheasierwith mary peoplesharingtheir experiencesn the Internet. Thereis likely to be a
proliferationof frequent-shoppeplans. Further Sory VCRssoldin Searsstoresmight be slightly differentfrom
thosesoldin WalMart,andmodelnumbersaandfeaturesamight changerapidly to inhibit consumerating services
(suchasConsumeReportsor variousinternet-basedroup-ratingschemeshatarebeginningto develop). There
arealreadyartificial barriersto freeinformationflow. Grocerystoresoutinelybaremployee®f otherstoresfrom
collectingextensive dataon prices.Thepolicy of InternetCD storesof preventingsoftwareagentdrom collecting
pricesfor comparisorshoppingis just an extensionof suchbarriersto freeinformationflow to ecommerceWe
canexpectmoresuchbarriers.

While barriersto commerceof the type discussedbove areusuallyperceved asunfair (anissuethat! will deal
with moreextensvely in thelastsection) they canincreasenotjustthe producersiwealth,but economicefficiency

andsocialwelfare. As a simpleexample,consideranindependentonsultanivho canproducea technicalreport
thattwo differentcustomeranight be willing to pay $3,000,and $2,000for, respectrely. If shehasto chage

a uniform price to the two customersthe mostshecangetis $4,000,obtainedby pricing the reportat $2,000.
However, if shechagesthefirst customei$3,000,andthe other$2,000,shewill earn$5,000.If the consultants

time and expensego preparethe reportare worth $4,500,shewill not undertakethe effort if a uniform price
is required. From an economicviewpoint it is thereforeadvantageouso allow herto chage differentpricesto

differentcustomers.However, the customemwho pays$3,000is likely to resentit if somebodyelseobtainsthe

sameproductfor $2,000,andoftenwill notagreeto the dealif all conditionsarepublicly known. Thisis caused
by a conflictbetweemotionsof economicefficiengy andfairness.

Therearemary examplesin the marketplaceof behaior thatappearsven lessfair. For example,in 1990,1BM

introducedthe LaserPrinteE, alower costversionof its LaserPrinterThetwo versionwereidentical,exceptthat
the E versionprinted5 pagesper minuteinsteadof 10 for theregular one. This wasachieed (aswasfound by
independentestersandwasnot adwertisedby IBM) throughthe additionof additionalchipsto the E versionthat



did nothingbut slow down processingThusthe E modelcostmoreto produce soldfor less,andwaslessuseful.
However, asDeneckerandMcAfee shaw in their papelfDeneckere McAfee 1996],whichcontainamary more
examplesof thistype (referredto as"damagedyoods”),it canbebetterfor all classe®f consumerso allow such
behaior, however offensive it might be to the generalnotionsof fairness. Consumersvho do not needto print
much,andarenotwilling to payfor themoreexpensve version,do obtainalaserprinter. Consumersvhodoneed
high capacityobtaina lower pricethanthey might otherwisehave to pay, sincethe manufactures fixed costsare
spreadover moreunits.

Barriersin commerceareanessentiapartof thecurrentmarketplaceConsidethebooktrade.Althoughpeopledo
notthink of it this way, currentpracticesnvolve chaging differentpricesto differentusers andthusmaximizing
revenues. A novel is typically publishedin hard cover first, with the aim of extracting high pricesfrom those
willing to paymoreto readit right avay. Oncethatmarketis fully exploited,asomeavhatcheapetradepaperback
editionis madeavailable,to collectrevenuefrom thosenotwilling to payfor thehardboundopy: Finally, aregular
paperbacleditionis publishedatanevenlower price. Theusedbookmarketdevelopsin parallel,for thosewilling
to readbooksmarkedup by previous owners,andsoon.

How will ecommercaffect book publishing?Eventuallywe canexpectthatall bookswill be availableelectron-
ically (andwill evolve towardsnew forms, madepossibleby digital communications) Costsof publishingwill

comedown, andthis is going to increasahe supply andleadto mary worksdistributedfor free, by aspiringau-
thorshungryfor therecognitionthatmightleadto fortune. Whataboutthoseelectronicbooksthatpeoplewill be
willing to payfor? With publishingcostsreducedwe canexpectthatthe authors’shareof the revenueswill rise,
sayfrom the current15% or soroyalty rateto 50%or more,andsoin effecttheauthoramight becomemuchmore
influentialthanthe publisherqgor might becomehe publisherghemseles). However, sincepublishersobviously
benefitfrom the presentsystemof differential pricing, they (andthe authors)arelikely to have an incentie to
institutea similar systemin the digital arena.Theissueis how to do this. Bits arebits, after all, andareeasyto

copy

If we makeonly simpleextensionf currentcopyrightlaws, we arelikely to seea greatchangean themarketplace
for informationgoods.Whenl buy abook,| cannotmakea copyof it andsell thatcopyto somebodyelse.Onthe
otherhand,| cansell, rent, or give away the book| purchasedo aryonel wish. Supposeve carry over exactly
the samerights to the digital world, with somecombinationof cryptographidechniquesandlaws guaranteeing
thatunauthorizedtopiesof digital “books” cannotbe made. The easeof transaction®n the Net (which is what
leadsto the dreamsof “frictionless capitalism”)would thenforce major changes.With physicalvolumes,there
are substantiabarriersto tradein books. Most peopledo not like readingbooksthat are tatteredor markedup
by others.They taketheir time readingbooks,and(especiallyfor the onesthey enjoy)like to retainthemin their
librariesto be rereadary time they wish. As aresultof thesenaturalbarriers,a single copy is usuallyreadby
only afew people. The economicf the presentbook publishingbusinessdependon this phenomenonin the
digital world, though,with high bandwidthnetworksand efficient intermediaries] could buy a copy of a book
an hour beforebedtime,reada new chapter andthen, just beforeturning off the lights, sendthat copy off for
resale.Insteadof amillion copiesof a printedbook,athousanctlectroniccopiesmight suffice. Thiswould force
adramaticchangen the structureof the book publishingindustry andexplainswhy thereis anintenseinterestin
thecreationof artificial barriersto ecommercegitherthroughrevisionsto copyrightlaws or throughtechnological
methods.

3. The Bumpson the Electronic Highway

Sometypesof barriersto commerceareacceptedaisnaturalwhendealingwith physicalgoods. It would be pro-
hibitively expensve for theNew York Times,say to distribute100little sheeteachday eachonewith a separate
story, andhaving readersbuy just the onesthey wereinterestedn. The acceptedvisdomis thatecommercawill
leadto the electronicequialentof just that, with readersselectingandpayingfor individual stories. It will cer
tainly be possibleto do so, asmicropaymensystemsare being developedthatwill allow for processingf tiny
transactionssuchaspaymentfor a singlestoryin the New York Times,or a “hit” on someaspiringpoet's Web
page.However, the economicargumentis thatwhile suchschemesnight exist, and may be usedin somesitua-
tions, they will not be dominant. The exampleof book publishingin the previous sectionshavs why producers
of informationgoodsbenefitfrom the naturalbarriersthatexist in the physicalworld. Their incentivesto create



artificial barriersin the digital world will be even stronger It will be harderto distinguishbetweenconsumers,
sincetransactionsvill tendto beimpersonalandarbitragewill be easy Mostimportant,distribution costswill be
ngyligible, sothatonly the“first copy” costof creatinga work will matter Hencetraditional,commaodity-market
type of competition,in which the marketprice equalsthe maiginal cost,will have to be avoided,sincemaginal
priceswill be essentiallyzero. The incentive thatlow maginal costsprovide to createbarriersin commercecan
alreadybe seenin mary high technologyfields. The “damagedyoods”studiedin [Deneckere& McAfee 1996]
comeprimarily from suchareas. The pharmaceuticahdustryis notoriousfor selling productsfor hundredsof
timesmorethanthe costof producingthem,andfor selling the samechemicalsfor humanusefor tentimesthe
pricechagedfor veterinarypurposes.

While the incentivesto erectartificial barrierswill be large in ecommercetherewill alsobe novel possibilities
createdby the electronicmedium. What kinds of barriersarewe likely to encountelin ecommerce?The four

mostimportantoneswill probablybebundling,differentialpricing, subscriptionsandsitelicensing.Thatthey are

likely to be prominentin ecommercéasbeenpointedout before especiallyby Hal Varian[Varian1995a] [Varian

1995h].1n therestof this sectionl will explain how they operateandwhy they areattractive to contentproducers.
Thereareadditionalargumentsin favor of subscriptiorandsite licensingplans. For example,securityproblems
arelikely to beeasietto solve in thosecasesHowever, this essaywill dealonly with theeconomicarguments.

The basicassumptionin the economicanalysedelow is thatfor eachinformationgood,anindividual consumer
will purchasét only if the priceis below somethresholdthatconsumes valuationof thegood).For simplicity, |
will only considelitemsthatareindependendf eachother(suchasstoriesin anewvspaper) Much of theeconomic
literaturecited below is concernedvith goodsthat arerelatedin oneway or another (For example,if | buy a
spreadshedtrom Corel, | am unlikely to purchaseanotherone from Microsoft. On the otherhand,if | buy a
presentatiorpackage] am morelikely to buy a CD-ROM of picturesthan| would otherwise.) | will not take
thesefactorsinto considerationto keepthe presentatiosimple,andbring out only the mainfactorsthatarelikely
to influencethe developmentof ecommercel will alsoassumeasis standardthat producersannotin general
find outwhatanindividualis willing to payfor a product,but can,throughtestmarketing,say obtainanaccurate
statisticaldescriptiornof the valuationghatthewhole populationof potentialbuyersplaceon thatproduct.

3.1. Bundling

Bundling consistsof offering several goodstogetherin a single package suchascombininga word processqr
a spreadsheefind a presentatiorprogramin a softwaresuite (suchas Microsoft Office), or elseprinting mary
storiesin a single newspaper Bundling is common,and often seemaatural. For example,right shoesandleft
shoesare invariably sold together and just aboutthe only time anyone might regret this is when a dog chewvs
up oneof a new pair of shoes.l will concentraten bundling of goodsthatarealmostunrelated suchasa word
processoandaspreadshegtrogram.Why shouldthe pair of themtogethersellfor muchlessthanthe sumof their
separategrices?It is usefulto have seamlesintegrationof the two, to makeit easierto move materialbetween
them,to havte commoncommandstructureandicon layouts,andso on. Thatseemdo arguefor chaging more
for the bundlethanfor the pieces!However, bundling,with alower price for the bundlethanfor the components,
or evenwithoutary possibilityfor purchasinghe componentseparatelyis common.Thereasornis thatit allows
the producerto increaserevenueshy capturingmore of the "consumersurplus”that ariseswhencustomergpay
lessthanthey arewilling to do. Sincein generalpriceshave to be the samefor all customershundling canbe
usedto smoothoutthe uneven preferencepeoplehave for differentgoodsandservicesFor example,supposeave
weredealingwith a proposalto starta nevspapethatwould have two sectionsa businespageanda sportspage.
Supposealsothattherewerejust two potentialreadersAlice andBob. SupposealsothatAlice needso keepup
with the financialworld, andsois willing to pay $0.50for the businespage but only $0.20for the sportspage,
sinceshedoesnot particularlycareaboutsports but mightlike to keepup with lunchtimecorversationsSuppose
thatBob's preferencesirereversed,n thatheis aneagersportsfan, willing to pay $0.50for the sportspage but
only $0.20for the businespage sinceall he caresaboutis occasionallycheckingon his retirementund. Under
thoseconditions how shouldthe proposechewnspapeibe priced?If eachsectionis soldseparatelythena price of
$0.20for eachwill inducebothAlice andBob to buy bothsectionsfor total revenuesof $0.80.If the priceis setat
$0.50for eachsectionthenAlice will buy only the businespage,andBob only the sportspage for total revenue
of $1.00. On the otherhand,if the two sectionsare bundledtogetheythena price for both of $0.70will induce



both Alice andBob to purchasehe nevspaperandwill producetotal revenuesof $1.40. Thusthe economically
rationalstepis notto offer thetwo sectionsseparatelybut only bundledtogether

Bundling hasbeenstudiedextensiely in the literature,startingwith the paperof Burnstein[Burnstein1960]. A

few otherreferencesare[Adams& Yelen1976], [Bowman 1967], [Economidesl993], [Krishna et al. 1996],
[Schmalensed 982], [Stigler 1963], [Varian 1989], [Wilson 1993], [Wilson 1996]. Unfortunatelythereis no
simple prescriptionthat canbe given asto whenbundling is betterthanselling items separately Dependingon
the distribution of consumepreferenceshundling canbe eithermoreor lessprofitablefor the produceraswas
alreadyshavn by AdamsandYellen[Adams& Yelen1976]. However, therearesomegeneralguidelines.Oneis
thatbundlingbecomesnoreprofitableasmaginal costsdecrease(This maypartially explain why softwaresuites
spreadat aboutthe sametime asunpaidsupportprovidedto usershy softwarehouseslecreased.Anotheris that
bundlingbecomesnoreattractive whenconsumepreferencearenggatively correlatedasin the exampleabove,
whereAlice andBob hadalmostoppositetastes) However, negative correlationin valuationss notnecessaryor

bundlingto be profitable,aswasfirst pointedout by Schmalensegschmalense&982],andaswill be shovn in

theexamplebelon. Randomvariationsin preferencesresuficientasaresultof thelaw of large numbers.

How muchof a differencecanbundling maketo a producers bottomline? Unfortunatelythe publishediterature
is practicallysilenton this point, for reasond will discusdater. (Thereis oneintriguing computatiorin [Stigler
1963],basedon reportedrevenuesof mavie theatersn differentcities.) Let usthereforeconsidersomeatrtificial
examples,a bit morerealisticthanthe Alice and Bob onepresentedibore. Considertwo books,A andB, say
“The Tannu-Tuva Cookbook”and“SherlockHolmesin Antarctica’ Supposdhatamongone million potential
customershook A is valuedat $1 by 100,000,at $2 by another100,000,andso on, up to $10by 100,000,and
supposehe samadistribution of valuationsappliesto bookB. Supposédurtherthatthe valuationof thetwo books
areindependent.Thusthereare about10,000customersvho value book A at $3 and simulataneouslypook B
at $5, andsimilarly about10,000customersvho placevalues$9 and$2 on A andB, respectiely. Underthese
conditions,if the publisheris to sellthesebooksseparatelyrevenuewill be maximizedwhenthe price of eachis
setat$5. About600,000peoplewill purchaseachbook,for total revenuefrom salesof bothbooksof $6,000,000.
(This maximumis notunique asthesameevenuecanbeachieredby pricingeachbookat$6,in which caseabout
500,000peoplewill buy each.)However, if the two booksaresold together revenuecanbe mademuchhighet
Sincethereare 10,000peoplewho valuethe bundleat $2 (exactly the 10,000who valueeachbook at $1), while
thereare 90,000who valueit at $10, a shortcalculationshows that the revenue-maximizingrice is $9. At the
price of $9 perbundle,720,000peoplewill purchasat, for total revenueof $6,480,000exactly 8% higherthanif
the booksweresold separatelySinceprofitsarethe revenuesminusthe fixed costsof producingthe books,they
would increasemuchmoredramatically

What weakenghe casefor bundlingis that mostpeoplehave no interestin mostgoods. In the exampleof the
books"SherlockHolmesin Antarctica”and“The Tannu-Tuva Cookbook; a morerealisticassessmentould be
that in a populationof 1,000,000,eachbook would be valuedat zero by 90% of the population,with 10,000
valuing it at $1, 10,000at $2, andsoon. If the 100,000peoplewho do placea positive value on book A are
distributedindependentiyof thosewho valuebook B at$1 or more,thenthereareonly 10,000peoplewho place
positive valueson both A andB. Bundlingundertheseconditionsdoesnot producemuchbenefit. However, even

in casef extremeindifference bundling canbe profitableif thereareenoughgoods. Consideraninformation
servicewith 1,000items(news stories,pictures,or songs).Supposéehatin a large population,eachindividual is

totally uninterestedn 900 of theitems,andvalues10 at $0.01each,10 at $0.02each,andsoon, with 10 valued
at $0.10each. If the itemsareto be sold individually, a revenue-maximizingoolicy is to chage $0.05for each.
Eachcustomemwill thenpurchases0 itemsfor a total of $3.00. However, if the collectionis sold as a whole

(whichinvolvesno extra costto producersn caseof informationgoods andalsono costof tossingout moundsof

unwantedoxesto consumers)hena price of $5.50will induceeachpersorto buy, for againof 83%in revenues
(andmorein profits).

Sofar we have comparednly salesof unbundledproductspureunbundling)to thoseof bundles(purebundling).
However, it is oftenadvantageouso usemixed bundling, whereboth bundlesandseparatgoodsareoffered. In
theexampleof thebooks"SherlockHolmesin Antarctica”and“The Tannu-Tiva CookbooK; with thedistribution
of valuationsassumedbove, a priceof $10for thebundleand$5 for eachbookseparatelyvould producerevenue
of $7,400,000aboutl4%higherthanpurebundling,andover 23%higherthanpricing thebooksseparately(Note
thatthe optimalcombinationabove hasthe paradoxicapropertythatthe price of the bundleis exactly the price of



the pieces.Undertheassumptiorof themodel,peoplewhovaluebookA at$7 andbookB at$3will purchasehe
bundle,but if the bundleis not available,will only purchaseA.) AdamsandYellen[Adams& Yelen1976]have
shavn thatmixed bundlingis alwaysmoreadwantageouso the producerthanpurebundling.

Toy modeldlike theoneabore areamusingo playwith, andhelpillustratetheadvantageso producer®f bundling.
If thedistribution of consumewaluationss known, onecandeterminenumericallywhatthe optimalpolicy is for
the produce{Wilson 1993],[Wilson 1996]. Unfortunatelythe basicassumptiorthatconsumer&now whatvalue
they placeon variousgoods,andpurchasehempreciselywhenthe priceis belav their value,is questionableln
practicepeoplebehae in muchmorecomplicatedvays.An old joke illustratesthis:

Waiter: And for dessertyve have chocolatemousseapplepie, andice cream.
Customer: | will have applepie.
Waiter: Oh, | forgotto mentionthatwe alsohave PeachMelba.

Customer: Inthatcase will have mousse.

While thisis a joke, actualbehaior is oftenjust asparadoxical.Catalogmerchantdave learnedthatthe attrac-
tivenesf anitemis affectedstronglynotjust by its price anddescription put alsoby its placemenamongother
offers. Consumeichoicesare complicated. Someof the seeminglyirrational behaior canbe explainedon the
basisof differentconsumerfaving differentsensitvitiesto prices.For example,the phenomenoiwof regularsales
hasbeenmodeledsuccessfullythis way in [Varian1980] andlater papers.Otherinterestingphenomen@mege
if oneassumeshatconsumerslo respondo price signalsin aneconomicallyrationalway, but with somedelay
(see[Richardson& Radner1996],for example). However, thereis no completetheory Experimentabconomics
hasshawvn thatin economicallyoptimal solutionscanbe attainedevenwith smallgroupsof agentsprovidedthey
areworking in a constrainecervironmentandaretrying to optimizetheir wealth,althougheven thereparadoxs
abound(cf. [Cook & Levi 1990],[Hagel & Roth1995]). In generalsettings though,humanbehaior is hardto
model. Thereare nontransitvitiesin preferenceschoicesare determinedoy behaior of others(so a personis
morelikely to seea movie that colleaguedave seento have somethingo talk to themaboutaswell asbecause
thatpersoris likely to trusttheirjudgement)andsoon. Companiegollectextensie datafrom testmarketing put
thatdatais noisy, andtypically involvesonly smallvariationsin testparametersThereseemgo be no unambigu-
ousempiricaldemonstratiorthata well defineddemandcurve exists. Thuseconomiamnodelsdiscusse@bove do
indicatethatbundlingis likely to beadwantageouso producersput do not prove this.

What happensn the real marketplacewith a variety of customersand competitorsandwherethereis already
muchexperiencewith a variety of marketingplans?Whatwe seethereis extensive evidenceof bundling, which

confirmsthe predictionof the economicmodels.In mary situations suchasthatof physicalnevspapersthereis

an obvious motivationfor bundlingto reducecosts. However, thereis alsoevidenceof bundling’s successvhen
thereare practicallyno physicalcostsinvolved. Softwaresuitessuchas Microsoft Office are just one example.
CableTV doesnot chage for eachchannelseparatelybut for packagegbundles)of them. Finally, the big and
profitableonlineinformationservicesn the financialandlegal arena suchasReutersBloombeg, andLexis, all

operateonasubscriptiorbasisor appeato bemoving in thatdirection.(The pay-perview” approachmademore
sensevhenthe computinginfrastructurefor online acceswasexpensie, andthereforetherewerehigh maginal

costsof providing access.All this evidenceconfirmsthatbundlingis likely to be commonin ecommerce.

3.2. Differential Pricing

Chaging differentpricesto differentconsumerss alreadycommon. Variousseniorcitizen or studentdiscount
programarejustsomeof themostwidely spreadpractices Scholarlyjournalstypically chage muchhigherprices
to librariesthanto individuals,sometimed O timeshigher For athoroughdiscussiorof suchpricediscrimination
andits economicandlegal status seethesuney [Varian1989]. A producemould like to chageaccordingto the
consumes willingnessto pay, but the consumemwill usuallybe reluctantto reveal suchinformation. However, it
is sometimegossibleto correlatewillingnessto paywith otherfeatures.Airlines offer muchcheapeticketsfor
thosewilling to be away from homeon Saturdaynight. Thetheoryis that businesdravelers,who arewilling to



payalot, will notbewilling to put up with suchincorvenience.ln informationservicespnline servicessuchas
ProdigyandCompuSere offer stockmarketquoteshataredelayedoy 15 or 20 minutesfor no extra cost,beyond
the basicsubscription.Real-timequotesuniformly costextra, on the theorythat thosewho needthemfor their
tradingwill paymore.

The softwareindustryrelieson differentialpricing in mary products.Studentor demoversionstypically arethe
sameas the main packagesexceptfor artificial limitations on what they cando. They either cannotproduce
large executablesor cannothandlelarge files, or cannotuseextendedprecision.We arelikely to seemary more
examplesof suchdifferentialpricing. Electronicpublicationsmay offer a high-resolutiorversionat oneprice,a
lowerresolutionversionat a lower one,andsometimesnight offer a fax-quality versionat no chage. Thereare
alreadyinterestingexperimentsn book distribution, with authorsmakingsomepartsof their manuscriptdreely
available on the Internet,to adwertisetheir work, to updateit with lists of currenterrata,andto makeavailable
featuresthatdrav on the uniquecapabilitiesof the electronicmedium. Therearealsolikely to be differentials
basedntimelinessaswith stockmarketquotesjold issueanight be offeredatlow or no chage. Theremight be
extra chagesfor links to citedworksor otherdesirabldeatures.

Differencesn quality of offeredproductamightbetheonly wayto presere someof thefeatureof publiclibraries.
In thedigital realm,without someartificial barriers therewould be practicallyno differencebetweerbuying and
borraving. Hencethetraditionallibrary policy of unrestrictedendingis not compatiblewith ecommerceandwe
arelikely to seeatrtificial barriers. Databasemight be availableto library customersut only insidethelibrary,
at specialterminals,for example. Librarianswould thenbecomegatekeepersgestrictingaccesto materialmore
thanmakingit freely available.

3.3. Subscription vs. Pay-Fer-View

Offering accesgo a databas@r a movie channelon a subscriptiorbasisis a form a bundling. The alternative is
to chage for eachmovie, or eachdownloadof a Web page. Thereis muchdiscussiorof how such“a la carte”
shoppingmight becomeprevalent. Oneattractionof programsonsistingof smallappletshatcanbe dowvnloaded
on demandappeargo be the perceptionthat this would allow producergo chage accordingto how frequently
the softwareis used. However, pastexperiencewith pay-perview systemshasbeendiscouraging.Exceptfor a
few events,suchaschampionshigoxing matchesthey have not succeededh attractingmuchrevenue. All the
amgumentsn favor of bundling apply, andsuggesthat pay-pefview systemswill not be common.Furthermore,
thereareadditionalalgumentssupportedy empiricaldataon consumebehaior, thatagueagainspay-perview
schemesConsumergappeato have a strongpredilectionfor reducingrisk, evenwhenthis predilectionresultsin
lowerthanoptimalexpectedinancialpayof. A certain$10gainis usuallypreferredo awagerwith a90%chance
of winning $15, anda 10% chanceof losing $20, even thoughthe latter hasexpectedpayof of $11.50. People
alsotendto usesmalldeductiblesvhenpurchasindire or casualtyinsurancegvenwhenthey couldeasilybearthe
lossfrom alargerdeductible (Sincefew insurancecompanie®peratewith anoverheadf lessthan30%,alarger
deductiblewould almostsurelyleadto savingsin thelongrun.)

Similarly, consumersppeato have a strongpreferencédor subscriptiorservicesTo alargeextentthisis probably
explainableby generakisk aversion.l maypreferto paya higherpricefor aword processonow, evenif | do not
needit much,to have freeuseof it whenl losemy job, andneedto sendoutlots of job applicationsput will notbe
ableto afford extrachages.Thispreferencdor subscriptiorservicess presenevenamondibrarianswhoarenot
spendingheir own money, andwith alarge numberof usersof their resourcesnight be expectedto have astable
andpredictableusagepattern.Evenso,they have oftenexpressedheir uneas@aboutpaying”a la carte”for access
to databasesincethey fearedthey couldnot predictwhatthis would doto their budgets.t is difficult to quantify
the strengthof this preferencdor subscriptiorservicesput it exists andis strong. In the 1970s,the Bell System
experimentedwith chaging for local calls. Typically, customersveregivena choiceof the traditionalflat rate
option,which might cost$7.50permonth,andallow unlimitedlocal calling, andof ameasuredateoption,which
might cost$5.00per month, allow for 50 calls at no extra chage, andthencost$0.05per call. Anyonemaking
fewer than 100 local calls per monthwas betteroff with the measuredate option. Carefulstudiesof consumer
behaior were carriedout by Bill Infosino, Gerry Ramage JohnRotondo,and othersat AT&T. They obsered
thattypically around50% of the customeravho were makingalmostno local calls at all, andthuswould have



benefitedrom measuredateservice still stayedwith the moreexpensve flat rateservice.The preferencdor flat
ratepricing for Internetaccesss anotherexampleof this phenomenon.

The main conclusionto be drawvn from this discussionis that subscriptiorservicesdo offer substantialalueto
consumersgvenif thatvaluemayseento beirrational. As a corollary, they alsooffer valueto producersPeople
arewilling to paya lot justto beableto occasionallyusecertainfeatures.Softwareproducercomplainaboutall
the heary usersof their productswho do not pay for their high usage.However, theseproducerdenefitfrom the
mary userswvho hardlyever usetheirsystem. seldomuseMicrosoftWord, but whenl douseit (typically because
somebodysendsme a Word document),| do needit, andso amwilling to purchaset for just suchoccasions.
Hencewe canexpectthatevenif large systemsonsistingof downloadableappletsdo becomepractical,they will
be availableon a subscriptionandnoton a perusebasis.

3.4. SiteLicensing

Sitelicensing,in whicha company or a university paysa flat feeto allow everyonein thatinstitution to usesome
programor access databases very commonin the computerandonlineinformationindustries.ln someforms,
it hasbeenpresenfor alongtimein otherareasaswell. For example,scholarlypublishingcanbethoughtof asan
exampleof sitelicensing.Typically auniversitywill buy asinglecopyof anesoterigournal,whichis thenplaced
in alibrary, to be consultedoy aryoneon campus.

In software sitelicensinghasmary attractive featureslt simplifiesthe enforcemenproblem(whichis nontrivial,
sincemary corporationgeportthey spendmoreon policing softwareusethanon the purchasef thatsoftware).
It alsoencouragesmen usersto try out a package,and thus stimulatesmore usage. In addition, though, site
licensinghasa strongdirecteconomicagumentbehindit. We canthink of site licensingasa variantof bundling.
In ordinarybundling, a producerassemblesogetherseseral goodsinto a bundle,to smoothout the differences
in valuationsthatindividual consumerglaceon thosegoods. In site licensing,a producerassemblesogethera
groupof consumerso smoothout the differencesn valuationghatdifferentpeopleplaceon a singleproduct.As
an example,supposéhatin a company of 1,000employees900 aretotally uninterestedn a softwarepackage,
but 10 feel it is worth paying $10 for it, 10 feel it is worth $20, andso on, up to 10 who feel it is worth $100.
If the softwaremanufacturehadto sell copiesof the packageto individuals,the bestprice would be either$50
or $60for a copy, andthe revenuein eithercasewould be $3,000.However, if the managemendf the compary
hasan accuratesstimateof how muchthe employeewaluethe product,it shouldbe willing to pay $5,500for a
sitelicense.This would be a muchbetterdealfor the produceyeventhoughit would bring in only $5.50for each
persorentitledto usethe product. Hencewe canexpectfurther spreadof site licensing. (For someotheraspects
of sitelicensing,see[Varian1995b].)

4. Fairness,Legality, and Efficiency

Economicamgumentsshow that thereis valueto mary of the artificial barriersin commerce.lt is valuenot just
to producersof the goodsandservicesbut to society Moreover, the incentivesto createsuchbarriersapply to
individualsaswell aslarge corporationsIf Alice playsthe piano,andBob performsmagictricks, they might be
ableto obtaina highertotalincomeby bundlingtheir serviceghroughofferinga combinedactto nightclubs.The
resultmight be the differencebetweerstanation andrelative comfort. In ecommercea groupof buddingpoets
might collectlargerrevenuesf they sellaccesso their combinedworks,insteadof actingindividually.

While economicwill leadto thecreationof barriersin ecommercethiswill frequentlyclashwith popularnotions
of whatis fair. Thereis alreadymuchgrumblingaboutairline pricing and seniorcitizen discounts. Moreover,
mary of the grumblesresultin laws restrictingcommerce.Several cities in the United Stateshave passedaws
decreeinghatwomens shirtsshouldnot costmoreto launderthanmens. Thereis a generalperceptiorof what
is fair, often codifiedinto laws. Someis basedon ideasof non-discriminatoryireatmentaswith laundrypricing
practices).Somegoesbackto the ancientnotion of a “just price; which is supposedo reflecta modestmarkup
over the producers costs. However, in ecommercegven morethanin the modernphysicaleconomy costis a
poorly definedconcept.



In ecommercethe conceptf “increasingreturns”[Arthur 1994], in which producerprofits increaseas usage
increasesandcustometock-in, in which someondrainedin usinga particularspreadshedtcesa majorbarrier
of retrainingin switchingto anotherone,areamongtheruling ones.This meanghatthe mary traditionaltestsof
illegalmonopolistichehaior do notapply It canmakeexcellentsensdo give avay a softwarepackagesincethe
majorbenefitto the producemill comefrom salesof upgradesOtherexamplesof economicallysensiblebehaior
thatis not acceptedy societyexist. U. S. courtsstoppedBM from requiringusersof its takulatingmachinego
purchaseheir punchedcardsfrom IBM [US 1936]. Today mosteconomistsvould arguethatthis decisionwas
amistake sincein effect what|IBM wasattemptingto do wasto chagethe heary usersmorethanthelight ones,
to enlage the market. (See[Stigler 1963] for economicargumentsagainstanotherdecision,[US 1962], which
barredmovie distributorsfrom requiringmavie theaterso bookwhole seriesof moviesinsteadof selectingthem
individually.) While the generalissueof what practicesare legal is at bestmurky (cf. [Bork 1993], [Bowman
1967],[Varian 1989]), theremay be legal problemswith someof the barriersthatarelikely to be erected.Even
whenthereis no legal difficulty, therecanbe extensie public action,asin recentprotestsagainsipharmaceutical
firms’ pricing, andagainstuseof child laborin lessdevelopedcountries.(With reputationswhetherof celebrity
endorser®r producerghemseles,becomingincreasinglyimportant,public protestscanbe powerful weapons.)
Issuesof fairness(see[Zajac 1995]for extensive discussion®f their influenceon public policy) arelikely to be
muchmorepronouncedhanin the past. Onereasonis thatthe barrierson the electronicsuperhighwayrelikely
to be frequent. Anotheris thatthosebarrierswill be much morevisible asartificial. In print book publishing,
mostpeopleseemto think thathardcaer bookssell for morethanpaperbackbecausehey costmoreto produce.
However, the differencesn costsareminor, andthe price differences just aform of price discrimination.Onthe
Web, it will beclearthatalow resolutionversionof awork s justa degradedversionof thehigh resolutionone. It
will alsobe mucheasierto organizeprotestmovementghanin the past.

Public perception®f what is fair dependon culture, are often inconsistentand do often clashwith economic
incentives. Furthermorethe rapid evolution of technology markets andlaws, will leadto a continuationof the
unstablesituationwe have. Theremay be seriousprotestsagainstthe “winner-take-all” society[Frank & Cook
1995]thatelectroniccommercemight be seernto promote wheremillions of aspiringnovelistswork hardto catch
thepublic’'sattention but a smallhandfulmanageo catchall the materialrewards.Evenwithout generabrotests,
therewill beincreasingemptationto askgovernmentgo intervene,andthatwill produceseriousdifficultiesfor
ecommerceBarlow’s “independenceleclaration’]Barlow 1996] might appealto mary, but is totally unrealistic.
Governmenthasbeeninvolvedin settingup the Internet,andis gettingmoreinvolvedall thetime, throughissues
suchasthe fair useof Scientologydocumentsn the Net, assignment®f namesand provision of wide access
to the Net. The U. S. Telecommunicationé.ct of 1996, which nominally dergulatedtelecommunicationslso
broughtin extremelyintrusive governmentregulations,to dealwith thorny issuesof settingup a “level playing
field” We shouldbe preparedor moreinterventionof this type,whetherthey aresuccessfubr not.

Mary issueswill becomplex. As anexample,only a tiny fraction of the public understoodry of the aguments
abouttheU. S.telecommunicationderegyulationdebatewith its technicalpointsaboutaccesso localwires. Also,
few peoplefollow the detailsof the debateaboutrevisionsto copyrightlaws. As wasamuedin anearliersection,
ecommerceequiressomerevision. However, therearea variety of waysto dothis, andthe precisewaysin which
differentproposalaffectdifferentplayerds notclearto thepublic. (Seethediscussionby SamuelsofiSamuelson
1996a],[Samuelsori 996b]of the proposedevisionsto U. S. copyrightlaw [USPTO 1995],aswell asthe surey
paperfOkerson1996]andthe book[Patterson& Lindbeig 1991].) Thereforewe canexpectanincreasediemand
for lobbyists lawyers,andpublicrelationsexperts.Evenin thenon-gorernmentabrenaijt is reportedfor example,
that”in preparinggcommemoratie CD-ROM for the 500thanniversaryof thefirst Columbusvoyageto America,
IBM spentover $1M clearingrights, of which only about$10K wentto the rights holders;everythingelsewent
into administratve andlegal fees”[Lesk 1995]. Although systemsarebeingdevelopedfor automatictrackingof
rights to copyrightedmaterialandthe automaticpaymentof fees, it is unlikely that suchsystemswill seewide
usage Contentownerswill probablybereluctantto rely onthem,andpossiblylet valuablerightsslip avay.

Theconclusiorto bedravn from this essays thatelectroniccommercewill increaseheefficieng/ of theeconomy
However, it will alsocreateartificial barriers,andwe will have to learnto live with them.
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