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Preface

Technological advances, primarily inthe use of Internet and mobile technol o-
gies, combined with the deregulation of the communication market created a
new and highly competitive environment for companiesglobaly. Although tech-
nology isthedriver of the changes, economics playsamajor rolein this new
environment. The recent dot.com boom and bust isagreat example of this
relationship.

However shocking the NASDAQ crash wasto some, as Brad del.ong (2001)
suggests.

... thelong-run economic impact of the ‘ new economy’ islikely to
be very large indeed for two reasons. First, the pace of
technological progress in the leading sectors driving the ‘new
economy’ isvery rapid indeed, and will continue to be very rapid
for the foreseeabl e future. Second, the computers, switches, cables,
and programs that are the products of today’s leading sectors are
gener al-purpose technol ogies, hence demand for themislikely to
be extremely elastic. ... Over a wide range, the dominant effect of
the ‘new economy’ has been to make competition more effective,
not to create scale-related cost advantages. Third, the principal
effects of the ‘ new economy’ are more likely to be ‘ microeconomic’
than * macroeconomic.’ ...

By addressing issuesin the intersection of technology and economics, eco-
nomics of information systems areastrivesto further our knowledge on how
information technology can create value for businesses and consumersalike.
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Thisbook will introduce readersto the underlying economic aspects of infor-
mation technology. Itisone of thefew that bringstogether different trends of
researchinthisyoungfield. It covers conceptsthat complement or even chal-
lengetraditional economic theorieswhile contributing to theresearchininfor-
mation systems.

Organization of the Book

Thebook isorganized into 10 chapters. A brief description of each of the
chaptersfollows:

In Chapter | the authors study the standards competition between DIV X and
DVD formats. In April 1997, aconsortium of hardware manufacturers and
movie studioslaunched the DV D format. By that fall, electronicsretailing gi-
ant Circuit City announced itsintention to launch apartially incompatiblefor-
mat known as DIV X. The chapter assesses Circuit City’sstrategy to establish
the dominant standard for digital video technology. It identifies several key
principlesthat any firm must consider when deciding how to competein a
market with evolving standards. The authorsarguethat virtually all of these
factorsweighed in against Circuit City, so that itseffort was destined to fail.

Chapter 11 exploresthe private and social desirability of information transpar-
ency of abusiness-to-business (B2B) exchange that provides an online plat-
form for information transmission. The abundance of transaction dataavail-
able on the Internet tendsto make information moretransparent in B2B elec-
tronic markets. In such atransparent environment, it becomeseasier for firms
to obtain information that may allow themtoinfer their rivals' coststhanina
traditional, opague market. How then doesthisbenefit firms participating in
the B2B exchanges? To what extent doesinformation transparency affect con-
sumers and the social welfarein abroader sense? Focusing on the informa-
tional effects, thischapter exploresfirms’ incentivesto join aB2B exchange
by developing agame-theoretic model under asymmetric information. The
authorsthen examineits effect on expected profits, consumer surplus, and
social welfare. Theresults challenge the *information transparency hypoth-
esis’ (that is, open sharing of information in el ectronic marketsisbeneficial to
all participating firms). In contrast to the popular belief, the chapter shows
that information transparency could be adouble-edged sword. Although its
overall effect on social welfareispositive, itsprivate desirability isdeeply
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divided between producers and consumers, and even among producersthem-
selves.

In Chapter |11 the authors explore the evolution of B2B e-market firmsin
terms of the strategiesthey employ to “perfect” their value propositionsand
business processesfor thefirms. Thisisacritical aspect of their attractiveness
asbusiness partnersfor the buyers and sellersthat participatein their elec-
tronic marketplaces. The key theoretical perspectivesof thiswork are adapted
from economics and strategic management. They enable the authorsto con-
struct a“partnering for perfection” theory of strategic alliancesin e-procure-
ment markets. Thisperspectiveiscaptured in aseriesof inquiriesabout “why”
and “when” B2B e-markets are observed to form aliances. The authorscarry
out aninnovative econometric analysisthat deliversempirical resultsto show
the efficacy of thetheory ininterpreting real-world events. The chapter con-
cludeswith adiscussion of theimplicationsof thiswork in academic and mana
gerial terms.

Internet-based selling offersfirms many new opportunitiesregarding the strat-
egiesfor design of mechanismsto support consumer transactions. Chapter 1V
examinesthe use of transparency asastrategy for Internet-based selling for
maximizing firms' valuefromtheir selling activities on the World Wide Web.
Theauthorsdefine*transparency” asthe extent to which aseller revealspri-
vateinformation to the consumer and expl ore three of its most-often observed
dimensions:. product, price, and supplier transparency. They evaluate con-
sumers' responsesto each kind of transparency intermsof their willingnessto
pay. The chapter positionsthe theory in the context of the onlineair travel
(OTA) industry to showcase its applicability and the power of itstheoretical
insightsin an appropriate real-world context. The authors also generalize our
findingsto suggest some managerial guidelinesthat will help managerswho
want to make choicesregarding transparency strategy in other Internet-re-
lated business contexts.

Chapter V analyzesthe structural dynamicsof multilateral B2B relationships
based on game theoretical approach. It focuses on the evolution of network
structuresinitiated by three major forces: aneutral intermediary, adominant
supply-chain partner, and an industry consortium. The authors show thetypi-
cal enterprise network structures, identify the conditionsthat cause structure
reconfiguration, and demonstrate the change of socia welfareintheevolution
process. Web-based technol ogies have changed the landscape of the entire
enterprise networks, and the proposed framework will provide an analytical
understanding of the endogenous formation and dynamics of enterprise net-
worksintheinformation era.



Escrow isan emerging trust servicein online consumer-to-consumer auction
marketsin preventing Internet fraud. Chapter V1 studiesthe effect of traders
perceived risk on the adoption of online escrow service. Thisresearch estab-
lishes decision-making modelsfor both the honest trader and the monopolist
online escrow service provider. Perceived risk rate (PRR), adynamic mea-
sure of perceived risk for online traders, isintroduced to link the two deci-
sion-making model stogether. A calculative model for PRR isproposed, and
the primary outcomes from the computer simulation for PRR measurement
are presented. This chapter revealsthat online escrow service (OES) adop-
tionispositively correlated to the estimated level of trader’s PRR. A higher
PRR definitely leadsto ahigher OES adoption rate and hence reduces the
Internet fraud in the auction markets. In addition, an overestimate of PRR
leadsto ahigher adoption rate, lower defrauding rate and higher fraud block-
ing rate.

Chapter V11 studiesthejoint effects of inter-firm collaboration and electronic
businesson firm profitability primarily in Finnish manufacturing. Itisfound that
deeper forms of inter-firm collaboration boost financial performance but that
high e-businessintengty might even strain profitability. Firmsthat s multaneoudy
have high inter-firm collaboration and e-business intensities aswell as use
electronic networksfor conducting their collaboration are also more profit-
able. Based on this, two conclusions are drawn. First, suitable e-business
practicesfacilitate inter-firm collaboration. Oncein place, inter-firm collabo-
ration tendsto beimmensaly more productivewith supporting € ectronic means.
Second, e-businessinvestment hasto be accompanied by complementary
organizational innovations, inthiscaseanew form of external (and asointer-
nal, although not observed directly in the data used) organization of thefirm,
that is, inter-firm collaboration.

In Chapter V111 the authors draw on behavioral economicsliteraturetoiden-
tify the conditions under which consumerswould prefer one of three pricing
schemes (prepayment, pay-as-you-go, and post-payment). They suggest that
consumer preferencesfor particular pricing schemesarelikely to be deter-
mined by systematic rel ationshipsthat exist among avariety of psychological
variables. They offer nineempirical propositionsthat identify when consumers
will prefer different pricing schemes.

In Chapter I X the author attempts to build a bridge between mobile com-
merce and the emerging field of behavioral economics. Hefirst providesex-
amplesfrom mobile commerce and links them to behavioral economics. A
stylized model assesses the impact of hyperbolic discounting on the profit
maximizing behavior of amonopolist firm. Hefindsthat the monopolist makes



lower profitscompared to exponentially discounting consumersfor low levels
of (positive) network externalities. Asthe network externalitiesincrease, first-
period pricesincrease, second-period prices decrease, and the profitsin-
creaseinequilibrium.

The book contributesto the field of economics of information systems by
providing acollection of chaptersat theforefront of theresearchinthisfield.
From online auctionsto behaviora economicsof mobile commerce, the chap-
terstouch upon avariety of novel topics.

Refer ences

delLong, J.B.L. (2001). Summersthe ‘new economy’: Background, ques-
tions, and specul ations. Working paper.
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Survivinga
StandardsWar:
L essons L earned from the
Lifeand Death of DIV X

David Dranove
Northwestern University, USA

Neil Gandal
Tel Aviv University, Israel, and Michigan State University, USA

Abstract

In April 1997 a consortium of hardwar e manufacturersand movie studios
launched the DVD format. By that fall, electronicsretailing giant Circuit
City announced its intention to launch a partially incompatible format
known as DIVX. Thischapter assesses Circuit City’ sstrategy to establish
the dominant standard for digital video technology. We identify several
key principlesthat any firmmust consider when deciding how to compete
in a market with evolving standards. We argue that virtually all of these
factors weighed in against Circuit City, so that its effort was destined to

fail.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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| ntroduction

Standardsareacommonfeatureof many technology-drivenindustries, from
telecommuni cationsto computers, from compact discstoVCRs. Duringthe
infancy of theseindustries, thereare often several competing standards. M ost
of thetime, firmsand consumerscoal escearound acommon standard. Asan
industry evolvestowardsthat standard, each firm hasto makeachoice: Should
itadheretothesamestandard used by most other firms, thereby attemptingto
“competeinthe market”? Or should it attempt to imposeitsown standard,
hoping that standard will come to dominate, thereby competing “for the
market”.

Thischapter discusses arecent standards battleinthe DV D market. Inthe
context of that battle, wediscussseveral key principlesthat managers must
consider if they are to make an informed decision about competing over
standards. Shapiroand Varian (1999) discussin detail theassetsthat assist a
firm fighting a standards war, as well as the strategies and tactics to be
employedinstandardswars. Our chapter in contrast providesafresh ook
at somekey principlesinthe context of theDVD versusDIV X standards
war.

Despite the fact that Circuit City ended up losing a standards war that it
initiated, there arevaluablelessonsto belearned from the case. Firmsthat
carefully consider and balancetheprincipleswediscussarelikely toimprove
their chancesof survivingandwinning standardswars.

Literaly billionsof dollarsmay rest onwhether firmsmaketheright decisions.
Sony banked onitsBetaformat VCR andlost outto JVC' sVHSformat. But
Sony scored ahuge successwhenit partnered with Philipsto set thestandard
inthecompact disc market. Nintendo secured anear-monopoly inthevideo
gaming market when its 8-bit gaming system drove Atari from the market.
Microsoft hitthebiggest jackpot of them all whenitsDOS operating system
won out over Apple’ swindows-driven operating system.

Visionsof such past successesmust surely havewei ghed onthemindof Richard
Sharp, CEO of Circuit City, as he contemplated the future of thefledgling
market for Digital Versatile Discs (DVD). In April 1997 a consortium of
hardwaremakersand motion picturestudiosintroduced DV D asanaffordabl e,
yet markedly superior, replacement for videotapes. Wary of starting astan-
dards war, the DV D consortium had agreed to acommon standard. If the
format succeeded, all firmsthroughout theindustry would prosper.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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Asthenation’ slargest electronicsretailer, Circuit City wasacritical member
of theDV D valuechain. But Circuit City wasnot content to competeinthe
market. In September 1997 it introduced acompeting format called Digital
Video Express, or DIV X. Intheory, DIV X could do everything that DVD
coulddoand more. If successful, DIV X couldreplace DV D astheindustry
standard, and Circuit City would profit from every unit of hardware and
softwaresold throughout theworld.

Lessthantwoyearsafter Circuit City madeitsbold gamble, DIV X wasdead.
AccordingtoaJduly 1999 onlinearticleappearingin TapeDisc Business, Circuit
Cityinvested $330millioninDIV X (Reilly, 1999). Circuit City failed because
the conditionsrequired for it to win astandardswar were not present. Had
Circuit City assessed thesituation correctly, it might haveavoided the costly
debacle.

A Detailed History of DVD and DIV X

In the mid-1990s the worldwide video industry was moribund. The basic
technol ogy had not changed sincethemid-1970s, and penetrati on and sal esof
V CR hardwareand softwarewereflat. Tolift theindustry out of itsdoldrums,
theDV D consortium shepherded the devel opment of thenew digital format.

By now, most consumersarefamiliar withDVD. Video and audioinformation
areencoded onadiscthat|ooksexactly likeacompact disc. DV Dscontain 10
timesmoreinformationthan CDs, however. Asaresult, DV Dsboast video
resolutionthat ismorethan twicethat of thevideocassetteand five-channel
surround sound capability that rivalsor exceedsthesound quality of CDs. The
DV D consortium had every reason to believe that its superior quality and
reasonable cost would enabletheDV D torevivethevideoindustry.

SeekingtoavoidtheVHS-Betamax “format war” that del ayed the growth of
thevideocassettemarket, theDV D consortium saw toit that the DV D would
bean*openformat,” meaningthat all machineswouldplay all DV Ds. Atthe
sametime, all DV D discswould be encoded withthe Dolby Digital sound
process, so they would be compatiblewith virtually all home-theater elec-
tronics.

Early adoptersresponded enthusiastically tothe DV D launch. Through August
1997 morethan 140,000 playershad been shippedtodealersintheU.S., with

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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anestimated 100,000 soldto consumers. Thiscomparesvery favorably tothe
initial salesof compact discs, V CRs, and other homeentertainment technol o-
gies. Studiosfound eager consumersfor their software. TitlessuchasBatman,
Blade Runner, and DasBoot found their way into 10% or moreof all DVD
households.

Whilesomestudios, notably Warner and Columbia, enthusi astically supported
DVD, othersheld back. Paramount, Fox, Disney’ sanimated motion picture
division, and moviesdirected by Steven Spielbergand GeorgeL ucaswerethe
most obviousmissinginaction. Someof these studioswere concerned about
thepotentia for piracy. Studiosmay a sohavebeenwaitingfor alarger installed
baseto assureabigger sales” bounce” whenthey finally did enter themarket.

Early adoptersotherwiseappeared to bequiteoptimistic about thenew format.
It waspossibleto get agood read ontheattitudesof early adoptersby reading
various|nternet DV D forumsthat emerged duringthesummer of 1997. Justa
few monthsafter theintroduction of DV D, themost popular DV D chat sites
werereceiving morethan 2,000 postsweekly. Many postspredicted that the
upcoming Christmas season would see the mass-market breakthrough of
DVD. Thiswould beunprecedented— no similar technology (for example,
V CR, compact disc) had succeeded so quickly.

Therewereother indicationsthat DV D might beahit. During thesummer of
1997 Internet vendorsemerged offering discounted priceson DV D hardware
and software. At the same time, Best Buy (the nation’s second largest
electronicsretailer at thetime) threw itsfull support behindtheDV D, with
special in-storedisplays, wide selections of hardware and software at dis-
counted prices, and heavy advertising. Perhapstheforecastsof abig DV D
Christmasmight cometrue.

Temperingtheearly enthusiasmfor the DV D wereoccasional rumorsabout a
competing technology known only as*zoom,” whichwassupposedto bea
pay-per-view alternativetoopen DV D. Therumorscametrueon September
8, 1997, when Circuit City announceditsintentiontointroduceDigital Video
Express(DIVX). DIV X wasajoint venturebetween Circuit City and thelaw
firmof Ziffren, Brittenham, Branca& Fischer.

DIV X wouldbepartially compatiblewithDVD. Specifically, DIV X players
wouldplay all DV D discs, but DV D playerscould not play DIV X discs. DIV X
discswere*“locked” by anencryptiontechnol ogy that would beunlockedwhen
theuser started playing themand remainunlockedfor 48 hours. Circuit City
announcedthat one-timeviewing (OTV) of aDIV X discwould cost $4t0 $5.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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However, userscould permanently unlock thediscsfor anadditional fee, so
that thetotal priceof anunlocked disc (thatis, rental feeplusunlocking fee)
wouldroughly equal thepriceof aDV D disc. Inthisway, consumersseemingly
had nothingtolosefromDIV X.

TheDIV X announcement shocked DV D enthusiasts, rai sing concernsabout
standardsand the specter of monopoly. Unlikeopen DV D, any hardwareor
softwaremaker wishingtoadheretothe DIV X standard likely would haveto
pay alicensingfeeto Circuit City. ThusCircuit City would havesomemeasure
of control over thevideo industry and stood to profit handsomely if DIV X
becamethe dominant standard.

Early adoptersdid not know it, but at thetime of the DIV X announcement,
Circuit City wasfar away fromactually bringing the product tothe market. It
had neither hardwarenor softwareto demonstrateand wasstrugglingtorecruit
otherretailerstosell DIV X.

Asthe 1997 Christmas season came and went without any sign of DIV X
products, suspi cionsmounted about thedifficultiesfacingtheDIV X launch. On
January 17,1998, Circuit City CEO Richard Sharp made an announcement
that seemed to settlethe DV D market. Heannounced that test marketing of
DIV X would not begin until thesummer. Healsoindicated that all DIV X
playerswouldbeinitially manufactured by Zenith, whichwasnot asignificant
forceintheaudio/video hardware market and wasonthevergeof bankruptcy.
Lastly, heindicatedthat DIV X would bemarketed asan advanced feature of
DVD rather thanasan alternative standard.

When Circuit City finally launched DIV X inthefall of 1998, it faced an uphill
battle. Studiosupportfor DIV X had weakened. Atthesametime, Circuit City
had convinced only onemajor competitor — The Good Guys—to carry the
product. Although Circuit City reportedthat it sold asmany as80,000 DIV X
playersinthecrucial Christmas 1998 shopping season, thisrepresentedless
than 25 percent of thesalesof open DV D playersduring thesameperiod. At
best, DIV X wasdestined to beanicheformat.

By thespring of 1999, thingswerelooking evenbleaker for DIV X. Asof May
1999, nearly 2million DV D playershad been shippedtoretailers. TheDIV X
sharethrough that timewas at most 165,000. At the sametime, therewere
3,317 softwaretitlesavailableontheDV D format and only 471titlesavailable
onDIVX. (The471titlesincluded many titlesavailableinbothformats.) On
June 16, 1999, Circuit City pulledtheplugon DIV X.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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Evaluating Circuit City’s Decision

Asthe 1997 Christmas selling season approached, Circuit City had to nail
downitsDVD strategy. If it wanted to compete for control over theentire
market, it would have to announce the introduction of DIV X as soon as
possible. Ataminimum, thiswould slow DV D sales. Otherwise, holiday DVD
sales might push the installed base of open DV D beyond the “point of no
return,” and, at best, Circuit City would competeintheretail market.

We can use economic principlesto examine Circuit City’ sstrategy. These
principlespertainto marketsinwhichthereare“network effects.” Network
effectsarepresent when consumersplaceahigher valueonaproduct whenthe
number of other usersof that product or acompatibleproduct increases. In
“actual” networks, usersarephysically linked. Examplesof actual networks
includetelephoneand e-mail networks. In“virtual” networks, usersarenot
physically linked and the network effect arisesfrom positivefeedback from
complementary goods. Examplesof virtual networksincludecomputer oper-
ating systems, VCRs, CD-players,and DV D players.

Whentherearestrong network effectsandlittlefunctional differencebetween
twoincompatiblestandards, oneof thestandardstypically takesover theentire
market whiletheother isorphaned. (Thisclearly wasthecaseinthe Betamax
vs. VHSstandardsbattle.) Incompatiblestandardscan coexist, but only if the
standardsarehighly differentiated and network effectsarenot strong.

Inearly 1997 Circuit City choseto competefor themarket rather thaninthe
market. Therewasoneclear factor infavor of thischoice. Giventhesizeof the
homevideo market, Circuit City needed only amodest probability of success
tojustify goingitalone. Thisreflectsageneral economic principlethat goesas
follows: A monopoly in the bush is often worth more than an oligopoly in
hand. Inthesimplest version of thisprinciple, economictheoriesshow that a
monopolist earnsmorethantwiceasmuchasdoindividual duopolists, al else
equal. Thisimpliesthat theexpected profitstoafirmthat takesa“ 50 percent
chanceof monopoly power/50 percent chanceof zero profits’ gambleexceed
theprofitstoafirmthat settlesfor sharingthe market asaduopolist.

Inthecaseof digital videotechnol ogy, the numbersmust have seemed even
moreattractiveto Circuit City. If DIV X becamethedominant standard, Circuit
City could extract alicensing feefrom every unit of hardwareand software.
Circuit City could extract profitsfrom all phases of the industry, much as
Nintendo had enjoyed enormousprofitswhenit maintained astranglehold over

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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video gamingtechnology inthe 1980sand extracted profitsthat might have
otherwisegoneto upstream game devel opersand downstreamretailers. In
contrast, if itacceptedtheDV D standard, Circuit City might expect to capture
perhaps 20 percent of the profitsfromthe U.S. retail hardware business, a
somewhat | esser shareof profitsfrom selling software, and noneof theprofits
fromthe hardware manufacturing business. Asthesebusinesseswerefairly
competitive, theprofitswereunlikely tobevery largeto beginwith.

Despiteitslatestart, Circuit City had reasonto beoptimisticthat DIV X could
achieve dominance. While early adopters had embraced the new DVD
technology, therewerestill fewer than 150,000 DV D unitsinU.S. househol ds.
It seemed reasonabl eto expect that the next batch of adopters might prefer
DIVX.Afteral,DIVX coulddoanythingthat DV D coulddoaswell asprovide
theOTV option. If theOTV option provedtobepopular, DIV X couldquickly
makeup lost groundto DV D and eventually winthebattlefor installed base.

Unfortunately for Circuit City, other economic principlesweighed against its
decision. Circuit City chosetomakeDIV X compatiblewithDVD (inthesense
that DIV X playerswouldplay all DV D discs) inorder to convincepotential
adoptersthat therewoul d besufficient softwareavailablefor theDIV X format.
Thisissometimesreferredtoasone-way compatibility.

Compatibility islikely agoodideawhenthereisal ready asignificant amount of
complementary softwareavailablefor an established standard. But one-way
compatibility between competing standardsmay backfirewhenboth standards
arestill intheirinfancy andthereisrelatively littlesoftwareavail ablefor either
standard. Windowssucceeded in part becauseit wasbackwardscompatible
with applications software written for DOS. This is because vendors of
complementary products— inthiscasethemoviestudios— will likely choose
to release their software in aform that is compatible with the incumbent
technology sinceitreachesBOTH audiences. Thiswill meanthat very little
softwarewill bewritten specifically for theentrant’ stechnology. Insuchacase,
few consumerswill have heightened demandfor theentrant’ sproduct.

Thisisindeed what happened. Thestudioswereunwillingtorelease DIV X-
only discs, astheincremental cost of releasingthefilminDV D format wasnil.
Circuit City apparently ended up paying asmuch as$100 millionto get afew
studios to release a handful of films exclusively on DIV X. (See http://
www.fightdivx.com/blockbuster.htm.) TheDV D consortiumincluded several
filmstudios, so Sony, Toshiba, and the other hardware makerswereableto
avoidthiskind of expenseto assureasteady flow of DV D software.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



8 Dranove & Gandal

PerhapsCircuit City’ shiggest mistakewasfailingtorecognizethat devel oping
aninstalled baserequiresappealingtoearly adopters. Early adoptersshunned
DIV X. Many werevideophileswhoworriedabout DIV X quality. They feared
that Zenithtechnol ogy would not match that of other hardwareleaders. They
also doubted that studiosproducing DIV X videosprimarily for OTV would
incur theexpensesneeded to producethe sharpest imagesor make* special
edition” productions. Circuit City didlittletodispel thesedoubts, announcing
that D1V X videoswould bereleased in standard 4:3 format (as opposed to
widescreen) withno special editions.

Since early adopters tended to be frequent Internet users, aDVD culture
developed on the Internet. Hence it was no surprise when several online
hardwareand softwarevendorsparticipated heavily inDV D-related sites. By
themiddleof 1997 themost popular DV D chat siteswerereceivingmorethan
2,000 postsweekly, many from potential early adopterswho did not own a
DVD player. Theconcernsabout DIV X circul ated quickly viathelnternet and
likely hampered Circuit City’ seffortsto get theformat off theground.

Circuit City might have overcometheresistanceof early adoptershadit not
ignored another economic principle: Donot forget thevaluenet. Thevaluenet
emphasizes the importance of relationships with trading partners. As
Brandenburger and Nal ebuff (1996) point out intheir book Co-opetition, no
firmcan succeedinwinningthemarket without willing trading partners.

Thevaluenet consistsof suppliers, competitors, and producersof complemen-
tary products and services. The DVD value net included manufacturers,
studios, andretailers, and their fortuneswereclearly intertwined. Circuit City
foundthat willing partnersfor apotential DIV X valuenet werefew andfar
between.

M ost major hardware makerswere part of the DV D consortium and had no
desiretohandover control toaretailer owningfull technology licensingrights.
Circuit City could be certain that Sony, Toshiba, Philips, and M atsushista
would stay thecoursewithDVD. That left Zenithand, eventually, Thompson
(whichmanufacturestheRCA brand) astheonly major manufacturerswilling
tosupply DIV X hardware.

Onthesoftware(studio) side, Circuit City could count out Columbia(owned
by Sony). Warner President Warren Liebenl uft had beenavocal proponent of
DVD, so Circuit City could count it out as well. The remaining studios
expressed no publicpreferencefor either format, leaving Circuit City withno
dlies.
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Circuit City also needed the support of retailers. It could rule out itsmajor
competitor, Best Buy, which had enthusiastically embraced DVD. Even The
Good Guyshbacked of f fromsupporting DIV X, oftenrelegating“ display units’
toaback room. Circuit City wasnot ableto build anallianceprior torollout.
Hence, for all intentsand purposes, Circuit City hadtogoit alone.

Another issuefacing Circuit City waswhether itseffort to win the market
outright might backfire, sothat themarket wouldfail tomaterializealtogether.
Thisreflectsthe principle that firms should make sure at |east one format
survives. Format warsmay cause consumersto sit onthefencerather than
make acommitment to aformat that might lose. Thisoccurredinthe DV D
market, when Circuit City’ spreannouncement caused salesof all formsof
DVD/DIV X hardwaretofall by asmuch as20 percent (Dranove & Gandal,
2003). Thiscould havebeenacrippling blow tothefledgling technology. Many
early adopterswereawaitingthepossibility of digital video streaming over the
Internet. A two- or three-year delay in the acceptance of DV D might have
discouragedthefencesittersfrom ever adopting thetechnol ogy.

Givenitsinability tobuildupavauenet, Circuit City’ sbetter strategy might
havebeentoabandon DIV X prior totherolloutandtojointheDV D valuenet.
Not only wouldthishaveguaranteed the survival of oneof thetechnologies,
Circuit City wouldlikely havefaced lesshostility fromearly adoptersof DVD
(seebelow.)

Theconfusion caused by the preannouncement angered early adopters, who
denounced Circuit City at various| nternet sites. Someapparently evenvisited
Circuit City storestodissuadecustomersfrombuying DIV X. Thisactiveeffort
by early adoptersto promoteaunified standard seemsunprecedented.

We know of no other example where consumers communicated in such
massive numbersand coordinated activitiesinbehalf of anemerging standard.
Henceafinal lessonisthat communicationsand coordinationamong consumers
viathelnternetwill likely play abigroleinfuturestandardsbattles.

Chat groups hel ped consumers communicate information and coordinate
actions. Sincemany of theearly adopterswereal so I nternet users, thelarge
number of activeDV D and DIV X Web sitesconveyed very useful information
topotential adoptersinreal time. Theinformation spread acrossthelnternet
turned out to beremarkably accurate. I nternet chat sitescorrectly anticipated
thenatureof Circuit City’ snew technol ogy, thedifficultiesthat Circuit City
would haveinenlisting partners, and thedipin salesthat would result from
market confusion. Theability of thelnternet to convey information quickly and
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inexpensively may reducemarket fail uresassoci ated with competition between
incompatibletechnologies.

M anagersneedtotakethisintoaccount whenformulatingtheir strategy. Had
Circuit City takeninto account the strong preferences of early adoptersfor
widescreen format and the ability of early adopters to communicate and
coordinateviathelnternet, it might haveadopted adifferent strategy.

Post Mortem

Circuit City needed to garner the support of early adopters, hardware and
software makers, and at |east some retailers. But early adopters shunned
DIV X, asdid hardwareand softwaremakersandretailers.

It wasprobably not awisedecisionto choosecompatibility withDVD. While
thisassured purchasersof DIV X that they would not be orphaned, it likely
encouraged moviestudiostoreleaseprimarily inDV D format, sincethey could
reach all consumersin thisfashion. But if Circuit City had issued afully
incompatiblestandard, it may havebeen no better off. Usersprobably would
not havehad sufficiently strong preferencesfor the OTV featureto ensurethat
DIV X couldsurvive, evenasanicheplayer.

Circuit City may havealsoerred whenit priceditsDIV X playersatal0to 15
percent premium abovecomparableDV D players. Thismay havebeenenough
to convincesomepurchasersto stick withopen DV D. Circuit City could have
subsidized thepurchaseof theDIV X playerinorder to createalargeinstalled
base. But thismay havetriggered afiercepricewar, asevidenced by the
price cuts that DVD manufacturers implemented when DIV X hit the
market.

For all thereasonsdiscussed, Circuit City’ soddsof winningthemarket were
low. Butwhat if it had el ected to competewithinthemarket?Circuit City was
thenation’ snumber oneelectronicsretailer overall. If theDV D market took
off, couldit expecttoreapitsfair shareof profits? Toanswer thisquestion, it
isimportant to examineeventsthat had unfol ded prior tothe DIV X announce-
ment date.

By thefall of 1997, Best Buy already had madeamajor commitmenttoDVD.
Best Buy stores had extensive selections of hardware and software and
aggressively promoted DV D boththrough advertisingandin-storepromotional
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displays. Best Buy wasrapidly establishing anidentity astheplacetogofor
DVD.

Thegrowth of e-commercewasal sothreatening Circuit City’ sdominance. By
fall 1997 therewere already several online DV D retailers, including mass
merchandisersAmazonand Buy.com. Evenif Circuit City had competedinthe
market, it seemsunlikely that it could expect to betheonly dominant retailer.

Nevertheless, it probably would have been abetter choicethan going alone.
Indeed, if Circuit City had electedtoembraceDV D initsearliest stages, rather
than introduce DIV X, it could easily have matched Best Buy’ s retailing
strategy. Thiswould havesecureditspositionastheU.S.” snumber onebricks
and mortar retailer whileaccel erating thesuccessof DVD.

Summary of Principles

Wenow summarizethesix principleswebelievethat afirm must consider when
deciding how to competeinamarket with evolving standards:

*  Principlel: Amonopolyinthebushisoftenworthmorethananoligopoly
inhand; that is, under certain conditionsit will beworthwhileto compete
“forthemarket” rather than* competewithinthemarket”.

e Principle2: One-way compatibility between competing standardsmay
backfirewhenboth standardsarestill intheirinfancy andthereisrelatively
littlesoftwareavailablefor either standard. Thereasonisthat vendorsof
complementary productswill likely choosetorel easetheir softwareina
formthat iscompatiblewith thetechnol ogy that reachesboth audiences.

*  Principle 3: Firms competing in markets with network effects must
ensure that their technology appeals to early adopters. Otherwise, a
bandwagon of support can build an insurmountable lead for another
technology.

*  Principle4: Firmsshouldensurethat they haveaformidablevaluenet,
which consistsof suppliers, competitors, and producersof complemen-
tary productsand services. Thisisespecially importantinindustrieswith
network effects.

*  Principle5: Makesureat |east oneformat survives. If complementary
product providerssupport differentincompatiblestandards, demand may
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bevery low for each of theincompatibl e standardsand both might fail.

*  Principle6: Communicationsamong consumersviathelnternetwill likely
play abigroleinfuturestandardsbattles. WhiletheDV D vs. DIV X battle
waslikely thefirst key standardswar wherecoordination among consum-
ersviathelnternet hadamajor impact, thelnternet will surely play akey
roleinfuturestandards’ competition.

Principles in Action:
Another Standards War is Brewing

Inclosing, wetakeal ook at theprinciplesinactioninthecontext of anew yet
related standardsbattle. Theearly adoptersof DV D arecarefully watchingthe
emerging competition between twoincompatibleformats, Super Audio CD
(SACD) and DV D-Audio. Thesetechnol ogiesoffer surround sound coupled
withmusicquality that audiophilesclaimissuperior to standard compact discs.
Sony ownsthe SACD format andincludes SA CD decoding onmany of itshigh-
end DV D players. Theopen DV D-Audioformatisoftenincluded onhigh-end
DV D playersmadeby other manufacturersaswell asSony. Asof thiswriting,
therearenearly 1,000titlesavailablein SACD andafew hundredin DV D-
Audio, withlittleoverlap. Whilethissoundslikealarge sel ection, remember
that thenumber of musi crecordingsvastly exceedsthenumber of movies. (For
example, Amazon.comcurrently listsmorethan 1,000 recordingscontaining at
|east onework by composer Gustav Mahler.) At any time, perhaps5 percent
of thetop 100 selling musictitlesareavailablein oneof thehigh-resolution
formats. (Of the1,000-plusMahler titles, only six areavailablein SACD.)

Itisnot clear if either format canthrive, evenif theformat war isresolved. One
deterrentisthecost of upgrading. Hardware makerscurrently charge $50to
$500toupgradeatraditional DV D player tothehigh-resolutionaudioformats.
Proper playback of either format al so requiresadditional cablesand, poten-
tially, additional hardwareto handlethe surround sound. M ost consumers
already believe that compact discs sound “perfect” and lack the kind of
expensiveaudio equipment that bringsout fully thebenefitsof thenew formats.
Moreover they have been assaulted by new formatsfor other technologies
(especially DV D) and may beunpreparedfor another spending spree. Thusthe
demandfor theseaudioformatsmay belimited (principle5).
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Atthesametime, el ectronicsretail ersarenot very enthusi astic about thenew
formats(principle4). Best Buy and Circuit City arestill educating consumers
about DV D and hope that the new video technology spurs demand for big
screentelevisionsand surround-sound hometheaters. M ost early adoptersof
high-resol ution audio already havethenecessary cablesand hardware, sothere
islittleadditional profitfromtheseitems. At best, electronicsretailerscould
hopetosell additional software, but thecurrenttitlesareoften obscure(mainly
classical andjazz) anddonot fitinwith current musictitle sel ectionsat most
retailers. Indeeditisdifficulttofind SACD and DV D-Audioat most el ectronics
retailers, andtheselectionisvery limited. (Best Buy carriessomerecordings
intheDV D section, whileothersareinthe music department.) Thiscontrasts
sharply with Best Buy’ searly promotionsof DV D, whichfeatured dedicated
displaysand shelf space.

Theformat war isonly making mattersworse. M ost audiophilesremainonthe
fence. Posters to audiophile Web sites bemoan the lack of major studio
support, asmost of thesoftwarecomesfromindependent studios(principle3).
Many high-endretail ersadvisetheir customerstohold off making any purchase
until theformat war isdecided.

Whichformat hasthebest chanceof surviving?Many classical andjazzlabels
arereleasingin SACD format. Althoughtheserepresent asmall percentage of
total CD sales, they areespecially popular among audiophileswho frequent
Web sitesdevoted tothe new technol ogies. For exampl e, thevast majority of
posterstothe Audio Asylum chat group on high-resolution audio prefer the
SACD format (principle 3). On the other hand, DVD-Audio is currently
includedin morehardware. Even so Sony isthe only major hardware maker
that standsto gain much from salesof either format, dueto salesof its Sony
Musiclabel recordings. Other hardwaremakersarecontenttosell DV D-only
players, realizing scant additional profitsfromtheDV D-Audiofeature. This
suggeststhat Sony hasgreater incentiveto maketheinvestmentsnecessary to
winover morerecording studiosandretailers.

Thusfar, Sony hasscored onecoup by convincing ABK CO/London Records
toreleasetheRolling Stonescatalogin SACD. Thebuzz onthelnternetisthat
many potential early adoptersarewaitingto seewhat will happentotheBeatles
catalog (principle6). If Sony playsitscardsright, throughaggressivelicensing
arrangementswith softwareand hardwaremakers, joint ventureswith Best Buy
andother retailers, and afew morehigh-profilerel easesliketheRolling Stones,
it standsagood chance of winning themarket for high-end surround sound
audio(principle4).
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Chapter I 1

| nfor mation
Transparency Hypothess:

Economic Implications of
| nformation Transparency in
Electronic Markets

Kevin Zhu
University of California at Irvine, USA

Abstract

This chapter explores the private and social desirability of information
transparency of a business-to-business (B2B) electronic market that
providesan online platformfor information transmission. Theabundance
of transaction data available on the Internet tends to make information
more transparent in B2B electronic markets. In such a transparent
environment, it becomes easier for firmsto obtain information that may
allowthemtoinfer their rivals' coststhaninatraditional, opague mar ket.
How then does this benefit firms participating in the B2B exchanges? To
what extent does information transparency affect consumers and the
social welfarein a broader sense? Focusing on the informational effects,
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thisstudy exploresfirms' incentivestojoinaB2B exchange by devel oping
a game-theor etic model under asymmetric information. We then examine
its effect on expected profits, consumer surplus, and social welfare. Our
results challenge the “information transparency hypothesis’ (that is,
open sharing of information in electronic markets is beneficial to all
participating firms). In contrast to the popular belief, we show that
information transparency could be a double-edged sword. Although its
overall effect onsocial welfareispositive, itsprivatedesirabilityisdeeply
divided between producers and consumers, and even among producers
themsel ves.

M otivation

Despitethecontroversiessurrounding B2B onlineexchanges, thelnternet-
based el ectronic marketplacesare considered to havethe potential toreduce
transaction costs, add product and pricing transparency, generate market
liquidity, andfacilitatebidding by abroad spectrum of potential suppliersina
standardized platform (Mullaney, 2003). HerewedefineaB2B marketplace
asanonlineplatformthat createsatradingcommunity linked by thelnternet and
providesthemechanismfor B2B interactionsusing industry-widedatastan-
dard and computer systems. Online B2B exchanges allegedly streamline
information flow in supply chains (Lee & Whang, 2000) and make the
informationmorewidely available (Agrawal & Pak, 2002). There-balanceof
information asymmetry isanimportant motivationfor establishing B2B ex-
changes (Hoffman, Keedy & Roberts, 2002). Y et, given these multiple
benefits, why isitthat B2B exchangeshavenot beenwidely adopted?Why are
suppliersstill reluctanttojoinahigh-profileexchangesuchasCovisint (Koch,
2002)?B2B exchangesindeed seemtoimproveinformationtransparency, but
isinformationtransparency abenefit or athreat? It hasbeen apopul ar belief
that open sharing of information in electronic marketsis beneficial to all
participating firms, whichwetermasthe*informationtransparency hypoth-
esis.” Oneof theobjectivesof our chapter isto scrutinizethesekindsof claims
by economicanalysis.

Informationtechnology (1T) hasingeneral improved theflow of information
(Zhu, 1999). B2B €l ectronicexchangesin particular provideanonlineplatform
throughwhichinformationisgathered, compiled, displayed, and transmitted
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among participating companies (Zhu, 2002). Inthissense, online B2B ex-
changesplay aroleof transmitting or aggregatinginformationwithinaparticul ar
industry (Hansen, Mathews, M osconi & Sankaran, 2001). Examplesinclude
Covisintintheautomobileindustry, and Exostar intheaerospaceindustry.*

Theproliferation of theselnternet-based marketplacescreatesavast seaof
information about products, prices, transactions, and costs. Today asignificant
flow of informationisbeing exchanged between buyersand sellers, between
suppliersand manufacturers, and among competitors. Thismakesinformation
moretransparent in electronic marketsthanintraditional physical markets.
Informationtransparencyisdefined asthedegreeof visibility and accessibil-
ity of information. The subject of information in the context of electronic
marketshasgained theinterest of both academicsand practitioners. Bakos
(1998) describesthethree main functionsof markets: matching buyersand
sellers, facilitating theexchangeof information, and providing aninstitutional
infrastructure. Inthischapter wefocusonthesecondrole, asthedigitization of
information combined with high-speed networkshas hei ghtened therol e of
informationinelectronic markets. Dataarereal time, moretransparent, and
moresynchronized; informationflowsmoreinstantaneously inelectronicmar-
kets(Grover, Ramanlal & Segars, 1999). Inthisregard, informationtranspar-
ency becomesoneof thekey featuresthat distinguish digital exchangesfrom
traditional markets(Zhu, 2002).

Thelnternetincreasesinformationtransparency inseveral ways. Thelnternet
ingeneral not only containsabundant information but al soreducesthesearch
cost for that information (Bakos, 1997). More specifically, using reverse-
auctionbidding, XML mapping, datamining, andintelligent agent technol ogies,
onlineexchangesallow partici pantsto obtaininformation that might beuseful
toinferrivals’ costsmoreeasily thanthey canwithtraditional marketsinwhich
inferring costshasbeen cumbersome (Sinha, 2000). Itisoftenthe casethat
dataregarding prices, quantities, and bidding specificationsarerecordedina
databaseand madeavailableto parti ci pantsof theexchanges. For instance, on
Covisint, supplierscan seewhoisselling brakesand clutches, at what prices,
and in what quantities. As posted on its Web site (www.covisint.com),
“Covisintallowsyoutoquickly sharecritical information... andtobrowse, as
well asrecelveandtransmit electronicinformation.” Therearemany suchreal -
world examples illustrating that cost information is more transparent on
electronicexchangesthanintraditional markets.?

Inthischapter weleaveout thedetailsof the processof pricediscovery and
informationtransmission. | nstead wefocusontheequilibriumeffectsof such
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informationtransmission. Transparentinformationistypically regardedasa
goodthing dueto possi bl eefficienciesarising from morewidespread di ssemi-
nation of accurateinformation. Y et, “to haveafull collaborativeenvironment
isahardsell forme... what | amgoingtoloseintermsof visibility andexposing
my informationto potential competitorsisgreater thanwhat | wouldgainonthe
collaboration side” (Meehan, 2001). Indeed, are B2B exchangeslikely to
promoteefficiency andyieldsocial welfarebenefits, or arethey morelikely to
beusedto squeezemarginsandimposepricepressureonsmall suppliers?This
possibility isevidenced by theconcern being expressed by suppliersover the
power that carmakersmay wieldthroughthe Covisint exchange (FTC, 2000).
That therearerisks, aswell aspotential gains, associated with possiblecost
information exchangeviaonlinemarketplacesisreflectedintheinvestigations
conducted by regul ation authoritieson several B2B exchanges(CRN Business
Weekly, 2000; Disabatino, 2002; FTC, 2000).

Theseissuesgiveriseto aset of critical research questions regarding the
informational roleof online B2B marketplaces. Weare concernedwiththe
private incentives and social welfare of information exchange. Research
guestionsof particular interestinclude:

*  Whatincentiveswill firmshavetojointheB2B exchange?
*  Willtheintroduction of theB2B exchangebenefit theindustry?

*  How doesinformation transparency benefit (or hurt) consumers and
society inabroader sense?

Intuitively, information aggregationtendsto havetwo typesof effects: the
direct effect onthefirm and thecrosseffect onitsrivals(Zhu, 2004). First,
receiving moreaccurateinformation permitsthefirmsto choosethestrategies
that aremorefinely tunedtotheactual stateof themarket and henceimprove
theprofits, sotheincreased transparency of informationfor afirmhasapositive
effect. Ontheother hand, transparent information may affect the degree of
correlation among the strategies of all other firms. Theincreased strategy
correlation and the increased precision of the rivals have arather subtle,
complicated effect onthebehavior of thefirms. Theequilibriumbehavior isnot
clear without arigorousmodel.

Seekingto better understand theseissues, we built asimple game-theoretic
model, with someabstractionsand assumptions, so that we can beginto study
theinformational effectsof B2B marketplaces. We utilized the concept of
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fulfilled rational expectationsequilibriumwithincompleteinformation.2One
implication of thisequilibrium conceptisthat themarket parti cipantsincorpo-
rate theinformation that is contained in the equilibrium strategiesin their
decision-making process. Thisreflectstheaggregation and transparency of
informationinamarket mechanismwithvery littlefriction, suchasan I nternet-
based B2B exchange (Zhu, 2004).

Our model showsthat firms' incentivestojoinaB2B exchangearesensitiveto
their relative cost positions. Firmswith heterogeneouscostshavedifferent
incentivesfor informationexchange. Wea sofindthat informationtransparency
benefits some firms but hurts others. For substitute products, profits and
market sharewill beredistributed from high-cost firmsto low-cost firms.
Under theassumptionsof our model, producer surpluswill riseduetomore
efficient allocation of productionquantities, yet consumer surpluscan behigher
or lower.

Relationship to Other Studies

Duetotherecent emergence of B2B exchangeasarecognizableeconomic
phenomenon, prior research aimed directly at the questionsposed herehas
beenlimited (Kauffman & Walden, 2001). Somemoregeneral theory, how-
ever, has been developed in the literature of industrial organization and
informationeconomics. Theliteraturehasshown steady interestintheissueof
information sharingamong oligopolists, whichhad anearly start with Novshek
and Sonnenschein (1982) and Clarke (1983) and was continued by Vives
(1984), Gal-Or (1986), Vives(1990), and Malueg and Tsutsui (1998), among
others. All of these papers considered information sharing about market
demandinaduopoly context. I nthosetypical model swithdemand uncertainty,
firmsareuncertainabout theintercept of alinear demand curve(whereall firms
facethe samecommon disturbanceintheir demandfunctions). Papersabout
cost uncertainty arerelatively rare.* Shapiro (1986) and Li (1985) considered
information sharing about costsamong Cournot oligopolists, bothmotivated by
an antitrust perspectiveand focused on whether information sharingwould
makethemarket moreor lesscompetitive. Incontrast our perspectiveisabout
theincentiveand welfareimplicationsof information transparency on B2B
exchanges. Their model sassumed homogeneousproducts, linear demand, and
constant marginal cost. They studied two extremeinformation-sharing sce-
narios: either industry-widecompl eteinformation pooling or noinformation
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sharing at all. We build on these studies, particularly the game-theoretic
modeling of information sharing among oligopolists, and addressadditional
concernsarisingintheB2B exchangecontext. After wepresent our model, we
will re-visit thisissueand compareour resultswiththeliterature.

Theremainder of thechapter proceedsasfollows. Thenext section presents
thebasic setup of themodel. Theincentivessectionanalyzesfirms' incentives
tojoinaB2B exchange. Thewelfareimplicationssection extendsthemodel to
analyzethebroader welfareeffectsontheindustry, theconsumers, and the
society. Implicationsarediscussedinthefinal section. Tostay withinthepage
[imit, weemphasi zetheeconomicrational erather than mathematical deriva-
tions.®

M odel

Weconsider amarketinwhichthereareafinitenumber of nsuppliers(n>2),
and eachfirm’ stechnol ogy issubject to uncertainty. They cantradethrough
either traditional bilateral contractingor aneutral B2B onlineexchange. The
B2B exchange makes certain transaction datavisibleonitsWeb site. The
sequenceof eventsoccursasfollows: (1) eachfirm decideswhether or notto
jointheB2B exchangewith anunderstanding that the B2B exchangewill make
signalsregardingitscost datavisibleto other exchange members; (2) withits
own cost dataendowed initially, eachfirmmay accessadditional information
about other firms' costsonthe B2B exchange, dependingonitsdecisionfrom
stage (1); and (3) each firm chooses its output level, conditional on its
information setfromstage(2). Thisthree-stagetiming structureisillustratedin
Figure 1. Noticethat firmsmakedecisionssimultaneously, and they do not
announcetheir participationdecisionsuntil thegameisover.

Weuseasimplelinear demand functiontorepresent thebuying side:

p=d-g-6-) .4, i=12.,n (1)

Herep.istheprice, g isthequantity, disthedemandintercept, and 6 denotes
thedegreeof product differentiation whereproductsare substitutes, comple-
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Figure 1. Sequence of events

Private information: Access to new information:
- own cost data - competitors’ cost data
Join Information Output
B2B exchange aggregation strategies

ments, or independent, depending onwhether 6 >0, 6 <0, or 6 =0. Weassume
thereisacontinuum of buyersinthemarket sothat their individual decisionsdo
not influence the market outcome. Thisallowsusto focusonthe strategic
interactionsof thesuppliers.

Thetechnology isstochastic and exhibitsconstant returnsto scale. I n other
words, each firmemploysatechnology withamarginal cost, denotedby ¢ for
firmi:

C(g)=cqg+F, i=12..,n. )

Thatis, eachfirm’ smarginal cost ¢ isarandomvariable. Fistheconstant fixed

cost. Thecostvectorc=(c,, C,, ..., ¢ )' followsan n-dimensional multivariate
normal distribution. Itsjoint distributionisdefined by c~N(u,>.) withmean

pe R and covariance matrix 2. R™", where u, =...=u = u> 0and
o’ po? po?
s po’ o’ po?
: (2)
pc* po’ °

where p is the correlation coefficient between any pair (c, cj) j # 1 with
pe (0,1).
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Whilethejoint normal distributionN(u,.) iscommonknowledge, anindividual
firm’ scostisprivateinformation. Without the B2B exchange, firm| observes
onlyitsowncost, C, but not those of theother firms. In contrast, member firms
intheB2B exchangemay haveaccessto additional information—they observe
signalsthat arecorrel atedtothecostsof thefirmstradingontheB2B exchange,

(c,...c.), whereO<k<n.

Werestrict our attentionto aclassof distributionssuch that the conditional
expectationsobey alinear property, namely, Linear Conditional Expectation
(LCE) property (Zhu, 2004):

Elc;Icl=u+p(c—u), j=L..,ni=]. (©)

Further, given the cost information of any subset KcN, one can form the
conditional expectationsfor cj,je N\K, as:

P :
E[C;|Cl’---,0k]:#+mi§<(q—ﬂ), for jeN\K. (4)

Noticethat for k=1, conditional expectation (4) reducesto(3). It hasbeen
shown that the L CE property in (3) and (4) isvalid for multivariate normal
distribution (Basar & Ho, 1974; Shapiro, 1986). The L CE property means
that, foramultivariatenormal distribution, itsregression eguations(conditional
means) arelinear functionsof theconditioningvariables. Theparametersof the
regression functionsare determined by thecovariancestructure(thatis, p).
Giventheir information setsuponjoiningtheB2B exchange, firmswill update
their conditional belief about other firms' cost, and theconditional expectations
obey alinear function. That is, c(ic K) can be used to update posterior
expectationson C viathemechanism specified by (3) and (4).

Thenotion of fulfilled expectationsequilibrium requiresnot only that firms
maximize expected profit given their information set, but also that their
strategies not be controverted. This means that, when each firm uses its
conditional distributionin (4) and maximizesexpected profit asaBayesian-
Nash equilibrium, therealized distributionisprecisely theonegiven by the
conditional belief thatisheld by thefirm (Zhu & Weyant, 2003).
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Wefocusontheinformational consequencesof joining the B2B exchange.
After firmijoinstheexchange, itstrading activitieswill berecordedinthe
exchange database, which may reveal its cost, c, to other member firms
bel ongingtotheexchange. Inreturnit can observethecostsof other firmsthat
are also trading on the exchange. Theset N = (1,2, ..., n) of all nfirmsis

partitioned into two subsets, the set K of k=|K| firmsthat join the B2B

exchangeanditscomplement set N\ K of (n-k) firmsthat trade outside of the
B2B exchange(e.g., throughtraditional bil ateral negotiationand contracting).
ThisisshowninFigure2. Hence, theessential differencebetweenthetwo sets
of firmsistheir distinctinformation structures.

By this construction, the set of firmsin K obtains information from their
participationinthe B2B exchangetowhich nofirmin N\ K belongs. Their
informationsetis:

I ={¢,..G...¢}, for ek, ©)

where | denotes the information set available to firmi. Joining the B2B
exchangerevisesfirmi’sinformationsetfrom{c} to{c,,...,c,...,c,} . Forthe
(n-k) firmsintheset N\ K that trade outside of the B2B exchange, eachfirm’s
information setisconfinedtoitsowncost. Thatis:

I, ={c]}, for jeN\K. (6)

Figure 2. B2B exchange members and non-members as two subsets
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Tosumupthissection, wehave madethefoll owing assumptions:

Al: Demandand cost functionsarerepresented by (1) and (2);
A2: Firmsuse(3) and(4) toupdatetheir conditional belief aboutrivals costs;

A3: TheB2B exchangefacilitatesinformationtransparency inthesensethat
observed transaction dataare perfectly correlated with costs (i.e., no
noiseinthesignals).

A4: The transmission of information can only be done through the B2B
exchange.®

| ncentives to Join the B2B Exchange

Giventheaboveassumptionsand themodel setup, weproceedtoderivethe
equilibrium quantitiesand profitsunder twoinformation structures. Firms
maximizetheir expected profitsby choosing output level snon-cooperatively
for thegiveninformation structure, assuming that all other firmsbehavethe
same; namely, they play a Cournot game. Following the standard game-
theoreticapproach (Fudenberg & Tirole, 1991), theequilibriumnotionweuse
isthat of aBayesian-Nash equilibrium, whichrequiresthat eachfirm'’ sstrategy
beabest responsetoitsconjecturesabout thebehavior of therivals, consistent
with their beliefs about other firms’ costs (Tirole, 1988). By backward
induction, wefirst examinethelast stage (optimal quantities) and thenwork
backwardto analyzethefirst stage (whether tojointhe B2B exchange).

Optimal Quantities

Wederivetheoptimal strategiescorrespondingtotwo differentinformation
setsin (5) and (6) associated with B2B exchange membersand non-members,
respectively. Giventhedemandfunctionin (1) and cost functionin(2), profit
can becomputed as:

m,=(p—¢)g={d-q-60Zq; - c}q.
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Taking expectations, conditional onitsinformationset |, ={c, ..., ¢}, a
member firmi maximizesitsexpected profit:

m(fIX E[”i |Ii]:{d_qi _GgE[qm||i]_9__2:41E[qj(Cj)|li]_ci} G

m#i

ie K (7)

Solvingthefirst order conditionsjointly yieldsthefollowing optimal quantity
(Zhu, 2004):

k
qi*=q+l//z_‘(cm—ﬂ)—¢(q—‘ll), ie K, (8)
where
g=_ d-H4
q_2+(n—1)9
1 6 . Bpo(n—k)
Voko12-02-0 " 1rp(k-1) (9)
-1 10
=59 (6%2) (10)

where g istheequilibrium quantity intheabsenceof cost uncertainty (thatis,
if output wereall produced at a constant cost, u). Sensitivity coefficient ¢
representsa“direct” adjustment to thefirm’ sown cost, and wrepresentsa
“counter” adjustment to rivals’ costs. Sensitivity y also depends on non-
members’ behavior, 3, whichwill be determined soon. Thismeansthat the
“direct” and* counter” adjustmentsby themember firmsinvolvethebehavior
of thenon-members. Examiningtheequilibrium quantitiesin (8) leadstothe
followingobservation:
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Lemma: Theequilibriumstrategy for eachfirmintheB2B exchangeisaffine
initsprivatecost, ¢, aswell asinthereveal ed cost datafromtheexchange,
(c,,...,c), withdirect adjustment ¢ and counter adjustment y tothecost
information.

Now consider theprofit-optimization problem of anon-member firm, je N\K.
Not having accesstotheinformation aggregated onthe B2B exchange, each
firm’sinformation setisconfinedtoitsown private cost data, c,at thetime
when it makesits output decisions. Firm j maximizesits expected profit,
conditional onitsinformationset, Ij:{ cj}:

k n
nlax E[”j |Ij]:{d_qj _QZ{E[qi |Cj]_9 zk:lE[Qm |Cj]_cj} q]‘

m# |

je N\K 11
] (

Solvingthefirst order conditionsyields(Zhu2004):

q}:q_ﬁ(cj_‘u)’ (12)
where
B [1+p(k-D)][2+ (k-1-pk)O] (13)

T2+ 6p(n—K-D][2+ (k—1)8][L1+ p(k—1)] - K?6%p?(N—K)

Theequilibriumstrategy for anon-member firmisalinear function of thebase
guantity, g ,anditsprivatecost, C, adjusted by sensitivity coefficient 3. The
coefficientso, y, and B represent thebehavior of themember and non-member
firms
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Equilibrium Profits

Inorder toanalyzetheformation of theB2B exchange, itisnecessary toderive
and compare the equilibrium profitsfor membersE[ 7] and non-members

E[ﬂj*] , respectively, for any givenexchangemembershipsize, k, where k = K] ,
KcN. Substitutingtheoptimal strategies, g, in(8) and qj* in(12),intotheprofit
functionsin(7) and(11), and usingtheconditional expectations(3) and(4), we
derivethefollowingresult:

Proposition 1 (equilibrium profits):
Inequilibrium, amember can expect to makeaprofit as:

E(r) =[E@) +y*(k-DL+(k-2)plo?, ieK. (14)

A non-member can expect to makeaprofit as:
E(r))=[E(a)]?, je N\K. (15)

Here, y2 (k—1)[1+ (k—2) p]o2> 0, the expected profits of the exchange
membersincreaseinthevarianceof thecost, 2. Thisreflectstheconvexity of
profitsasafunction of costs. It can beshown dAn/do?= y? (k—1)[1+ (k—
2) p] >0, then:

Corollary 1 (property of convexity): Firmswould havestronger incentives
tojointheB2B exchangewhenthey facehigher uncertainty, thatis, 0 Am/
002> 0.

Term w2 (k—1)[1+ (k — 2) p]o ? represents the benefits of information
aggregation on the B2B exchange. It would be more valuable when the
uncertainty, o 2, is higher. This result is consistent with our positioning
conceptualized earlier that B2B exchange servesasaninformation-transmis-
sonplatform.
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Who Will Join the B2B Exchange?

Having derived the optimal outputs and equilibrium profits, we are now
prepared to determinewhether thefirmsintheexchangecan expect to make
higher profitsthanthenon-members. Eachfirm considersinformationexchange
beneficia intheclassical Pareto-dominancesensewhenE[ 7] > E[rcj*] ,forany
givenexchangesize, k,ie Kandje N\ K.

Tocomparetheexpected profit of joining theexchangeversusstaying offline,
weneedto quantify theexpected profit difference, An=E[ ] - E[nj*] ,from
(14) and (15), as:

Ar =[E(q)]” —[E@@)]" +v° (k-D[1+ (k- 2)plo”.

Defining Ac= ¢, —u, and plugging the expectations of (8) and (12), Ar can
bewritten asaquadraticfunction of Ac:

A=y -9+ B)(y —¢—B) (A))* +2(y — ¢+ B)q Ac+y* (k-D)[1+(k-2)p]o™

By examiningitsfirst and second derivatives, wefound that Ar isaconvex,
U-shaped curve. Solving theequation At =0vyields:

= |2 w=0-B 5 2
Q—\/q -y (k-D[1+(k-2)plo
Sy ‘”‘¢+f+ﬁ_w . (16)

(@}

where ¢ representsthe threshold cost below which At > 0. That is, when
¢ <&, E[7;12 E[x]. Thisimpliesthat firmswithlow cost, ¢ <¢&,will havean
incentivetojointheB2B exchange, asthey will derivehigher profitsthanif they

stay offline. Incontrast, firmswithhighcost, ¢ > ¢, will lack theincentivetojoin
theB2B exchange. Thisissummarized next.
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Proposition 2 (equilibrium solution—whowill join theB2B exchange):
Cost heterogeneity inducesdifferentincentivestojointheB2B exchange.
Inequilibrium, low-cost firmswill findit optimal tojointheonlineexchange
whilehigh-costfirmswill not. Thatis:

>0, ifc<¢
Ar = . R
<0, if c>cC

wherethreshold cost ¢ isdefinedin (16).

The basic tradeoff that drivestheincentivesfor afirmto trade onthe B2B
exchangeistheincreased precision of information, decomposedintheeffect on
thefirmitself and onitsrivals, andthecorrel ationinducedinthestrategiesof
thefirms. By making cost datamoretransparent and by “advertising” their
relatively aggressivereaction curves, thelow-cost firmsinducetherivalsto
shrink their outputs. Thisleadsto amoreefficient allocation of output (and
market share) thanwhat would ariseinthe absence of information transpar-
ency. Without thetransparent informationfacilitated by theB2B exchange, all
firmswould estimatetheirrivals' costsbased ontheir limited privateinforma-
tion, whichtendsto maketheir estimatesaround themean of thecost, i With
theB2B exchange, thefog clearsout andthefirmscan seethrough each other’ s
costshetter than before. Inthenew information-transparent equilibrium, more
efficient firmsproduce more. Hencethemix of output (and market share) is
shiftedfromhigh-costfirmstolow-cost firms. Thiswouldresultinvery different
incentivestowardinformationtransparency ontheB2B exchange: inequilib-
riumwewill findthat low-cost firmswill prefer totradeonthetransparent online
exchange, whilehigh-cost firmswill haveincentivesto tradein an opague
environment wherethey canhidetheir “ uncompetitive” costs.

WiththeresultinProposition 2, wecan now makethenotionof “low-cost” and
“high-cost” more precise. Low-cost firms are those firmswhose costs are

belowthecritical level, thatis, ¢ < ¢. High-cost firmsarethosewhosecostsare
above the critical level, that is, ¢ >¢. That is, ¢, ={c,Vc >¢ and

c. ={c,Vc <¢} . Thiscost heterogeneity permitsthepossibility of aseparating
equilibriumasfollows.
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Corollary 2 (separatingequilibrium): Inequilibrium, thosefirmstrading
through the B2B exchange are expected to bethemoreefficient (with
lower costsor better technol ogy) firms, whilethoselessefficient (higher-
cost) firms continue to trade through the traditional markets such as
bilateral contractsor negotiation.

Giventheseparating-equilibrium natureinduced by informationtransparency,
themereexistenceof theonlineexchangemakesit moredifficult for high-cost
firmstohidetheir cost data. The B2B exchangeasanew technol ogy hel psthe
market to sort out efficient firmsfrominefficient ones. Besidesinformation
revealedfromonlinetransactionsdata, theactiontojoinor nottojointheB2B
exchangeitself may singleout thehigh-cost firms. For example, if firmj chooses
tostay away fromthe B2B exchange, then other firmscouldinfer thatfirmj is
likely tobeahigh-cost firm (althoughthey still donot know firmj’ sexact cost).
Therefore, even though they choose not to participate in the online
mar ketplace, high-cost firms are made wor se off by the mere existence of
the B2B exchange in the industry.

Finally, it canbeshownthat:

oc
80'2>0'

meaning if 52T, then ¢ T, somorefirmswill findit profitabletojoin the

exchange. Consequently, when uncertainty of informationrises, firmswould
havestronger incentivesto participateintheB2B exchange, andtheexchange' s
membershipsizeand critical masswill increase. Henceuncertainty workstothe
advantageof the B2B exchangeanditsmembers.

Welfare | mplications:
Private and Social Desirability of
| nformation Transparency

Wehaveexploredtheincentivesforindividual firmstojoinaB2B exchangethat
servesasaninformationexchangemechanism. Y et towhat extent doesgreater
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informationtransparency affect thewelfareof producers, consumers, andthe
society inabroader sense?Especially, how doesB2B exchangebenefit (or
hurt) consumers?To answer these questions, we now proceed from private
incentivesto social consequencesof B2B information exchangeand examine
thewelfareimplicationsfor theindustry, consumers, and society.

Wedo so by comparing theopagqueand transparent informationequilibriaon
an ex ante basis. Specifically, based on firm’s equilibrium quantities and
expected profitsshownintheprevioussection, wefirst derivetheexpressions
of producer surplus(PS), consumer surplus(CS), and social welfare (SW).
Thenweexaminewhether informationtransparency issocially beneficial by
comparingthesewelfaretermsunder twoinformationstructures, correspond-
ingtothetwo scenarioswith and without the B2B exchange.

Thewelfaremeasurescan beexpressedintermsof varianceand covariance of
output quantitiesand costs. Starting from expected profit, wehave:

Elz;]=E(pg)-E(cq)=Cov(p.q)+E(p)E(q)-Cov(c,q)-E(c)E(q)
=7, +Cov(p,q)—Cov(c,q)
(17)

where 7, = (E(p,)— u) E(q) representsthebaselineprofit without cost uncer-
tainty. Using (1), itisstraightforwardto show:

Cov(p,q)=-Var(q)-6Cov(q,q;)

j#i
Insertingitinto(17)yields:

E[r]=n, ~[Var (q)+Cov(c,q)] -0 ,,Cov(q,q;)

own effect interraction effect

(18)

wherethefirst termrepresentssingle-firm own effect and the second repre-
sentsmulti-firminteraction effect. Theown effect meanstheeffect onthefirm
itself, whiletheinteraction effect meansthe crosseffect that i nvolvesother
firms.
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Let E[PS] denotetheexpected producer surplus. Thenfrom (18), wehave:

E[PS] =Y, E[,]= PS- ¥ Var (q)+Cov(.q)| -6X. ¥, Cov(q.q,)

)
own effect interraction effect

(19)

where Fszzia . Similarly, expected consumer surplus, E[CS], can be
obtainedas:

E[CS|=CS+1Y¥ [Var (q)]+36X Y, Cov(q.q;)

(20)

own effect interraction effect

If wesumtheexpected producer and consumer surpluses, weget theexpected
social welfareasfollows:

E[W] = E[PS] + E[CS] =W - ¥ [4Var (q) + Cov(c,q)] - 363, %, ,Cov(q,,q))

(21)

where W = PS+CS, inwhich cs, ps, and w show the baseline welfare
termswithout cost uncertainty.

Since the signs of 6 and Cov(q, qj) always go opposite,” we introduce an
interaction measuretointegratethesetwo cross-effect parametersasfollows:

Int(q,q;) =-6 Cov(q,q;), i#j. (22)

Thisinteraction measurerepresentsthedegreeof interactionbetweenany pair
of firms(i,j), i #j. Equations (19) ~ (21) can berewrittenintermsof Int(q,,
qj) asfollows:
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E[PS]-PS=-Y [Var (q)] + ¥,Cov(-¢,q)+ X ¥ . Int(q,q;)

i i - y (23)
variation effect alocation effect interaction effect
E[CS]-CS=4Y[Var (q)]-1¥ Y. Int(q,q,) y
" variation effect I interaction effect ' ( )
E[W]-W =-1¥[Var (g)]+ ¥ Cov(-c,q)+1Y ¥ . Int(q,q;)
F T ART L AT a2 TV (o)

i
variation effect allocation effect interaction effect

where the own effect is further decomposed into variation effect (on the
revenue side) and allocation effect (on the cost side).

Next we compare these terms under two information structures — shared
informationand privateinformation— correspondingtothetwo scenarioswith
and without the B2B exchange. The difference of PS, CS, and SW are

respectively:

AE[PS] =~ [AVar (q)] + 3, ACov(-¢,q)+ Z T AINt(@.q) (o)

ij#i

AE[CS] =3 [AVar ()] -3 X X Alnt(q,q;) (27)

i

AEIW] =4 S [AVar (q)] + 3 ACov(-c,q)+ X X AINt(4,4,) | (2g)

g

It becomesclear fromequations(26) ~(28) and (22) that therel ativestrength
of thefollowing four componentsplaysakey roleinmeasuring thewel fare of
producers, consumers, andthesociety: (i) Var (q), (ii) Cov(c, g), (iii) Cov
((c qj), and (iv) 6. Thefirst two termsconstitute the own effect, and thelast
two constitutetheinteraction effect. By combiningthesefactors, wemay have
avery useful way of tracing out thewelfareeffect of informationtransparency.

First, information aggregation tendsto increasethe variance of individual
output, that is, AVar (q,) = 0. In other words, information exchange among
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producers tends to increase the variance of each firm’s output, asamore
flexible adjustment of each firm’s production activity isfacilitated. From
equations (26) ~ (28), increasesin variance, Var (), will raise consumer
surplusbut lower producer surplusand social welfare. Thisisconsistent with
awell-knownthemeintheeconomicsliterature: in marketswith uncertainty,
increasesinvariancerai seexpected consumer surplusasconsumer surplusis
aconvex function of output (Gal-Or, 1986; Vives, 1984).

Second, informationtransparency among producerstendsto contributetothe
efficient alocation of resourcesacrossfirmsinthefollowing sense: thelower-
(higher-) costfirmsarelikely toincrease (decrease) their outputsinresponse
tomoreaccurateinformation about thecost vector, asshownin(8) and (12).
Thatis, informationtransparency will increasethecovariancebetween (-c)
andq, or ACov (-c, q)> 0. Therefore, the mixture of outputs (and market
share) is shifted toward more efficient firms in the presence of greater
informationtransparency. Thisallocationeffectisshowntobebeneficial tothe
industry and the society asin (26) and (28), wherethebenefit arisesfroma
better correspondence between costsand outputs.

Third, comparingthesetermsinsideand outsidethe B2B exchange, it canbe
shownthat:

Alnt(q,q;) =-6 ACov(q,q;) >0, i#j. (29)

Thismeansthat information transparency tendsto reinforce the degree of
interaction betweentheoutput strategiesof thefirms. Informationtransparency
tendsto makethemarket more* uniform” (increasing the correlation of the
firms' strategies). Itisclear fromequations(26) ~ (28) that higher degree of
interaction will benefit producers, but it will make consumers worse off.
Intuitively speaking, theinteractionamong member firmstendsto strengthen
their cooperation, whichhelpsmember firmstoformanimplicitcoalition. The
welfareposition of consumersasoutsidersisweakened. Theoverall effect on
socia welfareisstill positive, though.

By putting thesethreeeffectstogether and based on (26) ~ (28), albeit atedious
process, wecan show thefollowingresult:

Proposition 3 (Welfareeffectson producers, consumer s, and society):
Producer surpluswill risedueto moreefficient all ocation of production
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quantities.'Y et consumer surpluscanbehigher or lower, dependingonthe
relativestrengthof thevariationeffect andtheallocationeffect. Theoveral
effect onsocial welfarewill bepositive.

Proposition 3 suggeststhat informationtransparency facilitated by the B2B
exchangeaffect producersand consumersdifferently. Theindustry asawhole
isbetter off becausetheinteraction effect and all ocation effect together tend to
dominatethevariationeffect. But thisbenefitisnot uniformamongindividual
producers. The high-cost firmswill be worse off, because profits will be
redistributed from high-cost firmstolow-cost firms.

Information exchangeamong producersmay havearather complicated effect
onconsumers. It may hurt consumersin somesituations, but may benefitthem
inother situations. AE[CS] may movein either direction, depending onthe
relativestrength of thevariation effect and theinteraction effect. When goods
aremoderately substitutableand costsarereasonably correlated (i.e., 6>0
and p< 1), information sharing benefitsconsumers. Otherwise, itisharmful for
consumers.

L ooking from another angle, the combined forcesof suchtechnol ogical and
stochasti cinteractionsmeasurethedegreeof intermixtureof competitionand
cooper ationamong firms. Our model showsthat inthe Cournot world under
cost uncertainty, if thecombinedinteractionispositiveandstrong (for example,
when productsarecompl ements) thenfirmsbecomemutually complementary
rather than competitive, asthere appearsto be much room for cooperation
among producers. Theresultisthat cooperationthroughinformationaggrega-
tionwill benefit participating firms, but it may hurt consumers. Inthiscase, the
firms incentivestoformtheB2B exchangemay besocially excessive, and anti-
competitiveconcernsmay becomelegitimateasproducers and consumers
interestscollideregardinginformationtransparency of theB2B exchange. Then
the FTC’ s concern might be justified in such a situation (CRN Business
Weekly, 2000; Disabatino, 2002).

Comparison with the Literature

Toclosethissection, itisworth noting thedifferencesbetween our resultsand
theliterature. Asmentioned earlier, theclosest studiesto our model might be
Shapiro (1986) and Li (1985). Several differencesexist between our chapter
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andtheirs. Thedifferenceslay primarily intheinformationstructure, intermsof
boththetypeof information and the mechanismthat theinformationisbeing
transmitted. For example, those papersexamined asituationwhereall firms
receivedtheresulting aggregateinformation. Only anonymous, aggregate
statisticsof firms' cost datawasdisclosed. Thisfeatureismorerepresentative
of apublicagency (for example, acensusbureau or tradeassociation) thana
B2B exchange. By contrast, inour model, cost dataat theindividual firmlevel
can beinferred fromthe B2B exchange. It can transmit much deeper firm-
specific dataabout coststhan other mechanismspreviously available. The
different assumptions about the role of the underlying technol ogies entail
different setup of themodel, and we show that these different model slead to
very different equilibriumoutcomes.

Asaconsequenceof thissetup, theresult wastwo extremeinformation-sharing
arrangements: either industry-widecompl eteinformation pooling or noinfor-
mation sharingat all, asin Shapiro (1986) and Li (1985). Weshow that these
all-or-nonescenariosfor information sharing canbeconsidered astwo special
casesof our model, correspondingtok=nandk= 1, respectively. Incontrast,
our model showsavery differentresult, namely, not all thefirmsintheindustry
would prefer to join the exchange. Firms with heterogeneous costs have
differentincentivesforinformationexchange. Generally speaking, it would not
bethecasethat all firmsfind beneficial tojointheexchange.

Thereareother differencesaswell. For example, Shapiro (1986) considered
homogeneousproducts(6=1). Asaresult, information pooling alwayshurts
consumersin hismodel aswell asthat of Li (1985), whichdid not reveal the
possibility that information pooling could evenbebeneficial to consumersin
certainsituations. Thishasdifferentimplicationstothedesirability of informa-
tionexchange.

Finally, thecurrent chapter isanextensionto Zhu (2004). Whileitfollowsa
similar model setup and methodology, therearekey distinctions. Thecurrent
chapter usesamoregeneral demandfunction, asdefinedin (1), and extendsthe
Zhu (2004) model toincludebroader welfareeffects. Ontheother hand, Zhu
(2004) considersboth quantity competitionand pricecompetition, whilethis
current paper considersquantity competitiononly.
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Conclusions

What havewelearned about thewel fareimplicationsof information transpar-
ency?Wehavefound that information transparency affects producersand
consumersdifferently. Although information transparency onthe B2B ex-
changeissocially desirable, itsprivatedesirability isdeeply divided between
producersand consumers, and even among producersthemsel ves. Our model
shows a conflict between producers’ and consumers' interests regarding
information transparency of the B2B exchange. Producer surplusmay rise
becausetheinteraction effect and all ocation effect together tend to dominate
thevariationeffect. Concerningtheconsumer side, thereisnoall ocation effect
present, but theinteraction effect isoperating against the variation effect.
Depending which effect dominates, consumersmay benefitinsomesituations
but may get hurtinother situations.

Certaintypesof companies (for example, high-cost suppliersof substitute
products) will lack theincentivestojointhe B2B exchangeasinformation
transparency hurtsmorethan hel psthem. Incontrast tothewidely held belief
about its benefits (the so-called information transparency hypothesis),
informationtransparency isindeed adouble-edged sword. Our resultssuggest
that theactual effectswill berather complicated— atransparent environment
isnot necessarily agoodthingfor all participants. Thismay partialy explainthe
difficulty of most publicB2B exchangesinsigningupsuppliers(Harris, 2001),
and therecent observation that many firmsswitch from public exchangesto
privateexchanges(Hoffmanet al., 2002), whichtend to belesstransparent
thanthepublicexchanges. For example, Wal-Mart, Cisco, Dell, and Hewl ett-
Packard haveestablished privateexchangeswiththeir suppliersand business
partners(Dai & Kauffman, 2002).

Our analysis shows that the welfare effects can be decomposed into two
distinct effects— thevariation effect ontherevenuesideandtheallocation
effect onthecost side. Wefoundthat dividingthewel fareimpact intothesetwo
separateeffectsisquitehel pful totraceout thewel fareimpact. By introducing
these new concepts, we point out the possibility that the transparency of
cost information can beeither beneficial or detrimental to consumersand
producers. Thishighlightsone of the differences of our model fromthe
literature.
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Thusthischapter providesatheoretical interpretati on about theinformational
effectsof B2B exchanges. Ontheother hand, onehastobecareful whenlinking
theseresultstoreal-world B2B exchanges. Therearemany reasonsfor firms
to join a B2B exchange. The informational effects are just one, albeit an
important one, of thesemany factors. Our model focuseson just oneaspect of
theinformational effectsinduced by the B2B exchange— informationtrans-
parency about costs. Sothe propositionsand conclusionsabout welfareeffects
must beconditioned onthispartial-equilibriumsetting and thestandard ceteris
peribusassumptionsunder whichthey havebeenderived.

Thispaper canbeextendedin several directions. Informational effectscanbe
multi-dimensiona. Weonly model ed thehorizontal information effectsamong
competitors. Wehavenot considered vertical information exchangebetween
suppliersand manufacturersin amore general supply chain collaboration
environment (Lee& Whang, 2000; Plice, Gurbaxani, & Zhu2003). Many of
theseissues, especially informationtransparency inonlinesupply chaincol-
laboration, deservefurther research. Second, anextension of thecurrent model
might consider doubl e-sided externalitiesinaneutral marketplace, wherethe
buyer sideand seller sideinfluenceeach other. Third, it might beinterestingto
consider firms' participationinmultipleexchanges(Belleflamme, 1998). This
is another fertile area for further research. We hope that the initial work
presentedinthischapter will motivateother researchersto build moresophis-
ticated model sand further examinethe multipledimensionsof informational
effectsassociated with electronic markets.
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Endnotes

1 Wecitesevera B2B exchangesthroughout thischapterjusttoillustrate
our points, rather than advocating or criticizing these exchanges. They
wereinexistenceat thetimeof writing of thiswork, but someof themmight
go out of businessin thefuture, partly dueto the transparency issues
identifiedinthisresearch.

2 Costtransparency isincreasing on all sortsof electronic markets. On
eBay, dataabout bidding prices, quantity, winning bids, and seller identity
areall visibleonitsauction Web site, which started as a business-to-
consumer market but al so conductsbusiness-to-businesstransactionsas
small- and medium-sized companiesturntoeBay for procurement. Asyet
another examplefromour daily life, detail ed breakdownsof invoiceprices
of new carsarenow readily availableonthelnternet; car dealersareno
longer ableto hidetheir cost data

3 Forreference, see Grossman (1981), Jordanand Radner (1982), Novshek
and Sonnenschein (1982), and Shapiro (1986).

4 Uncertainty about costsisdifferent fromuncertainty about demand. Cost
isatechnol ogy-based, firm-specific privateparameter, whiledemandis
a parameter common to all market participants. From a modeling
perspective, thedistinctionliesinthesourceof stochasticdisturbance. In
the case of demand, all the firms face acommon disturbancein their
demand functions. In the case of cost, there are as many sources of
idiosyncraticdisturbancesasthenumber of firms, with each sourcebeing
associated withonefirm.

> Portionsreprinted, with permission, fromKevinZhu,“ Economiclmplica-
tionsof B2B Electronic Markets: ThePrivateand Social Desirability of
Information Transparency,” presented at the 37th Hawaii I nter national
Conference on System Sciences, © 2004 |EEE.
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6 Inordertoisolatetheinformational roleof B2B exchange, weassumethat
thereisno other crediblechannel for rivalsto exchange cost data. For
example, unilateral announcement would not be credible and hence
cannot serveasaninformation exchangemechanism. Toavoidfurther
complication, weassumethereisonly oneB2B exchangeinthisindustry
andfirmsoperateinonemarket only. For simplicity, weignorethecost
of joiningtheB2B exchange.

”If productsaresubstitutes(thatis, > 0), thenfirms' reactioncurvesare
negatively sloping, so that the covariance of any two outputs must be
negative(i.e., Cov(qi,qj) <Ofori#j).Ontheother hand,if productsare
complements, namely ¢ <o, thenfirms' reaction curvesarepositively
sloping, therefore Cov(q, ,qj) >0.
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Chapter |11

Partnering for

Perfection:
An Economics Perspective
on B2B Electronic Market
Strategic Alliances

Qizhi Dai
Drexel University, USA

RobertJ. Kauffman
University of Minnesota, USA

Abstract

Newtechnol ogical innovationshavemadeit possiblefor newintermediaries
to create value in business processes that involve the procurement of
manufacturing and servicessupplies. Associated withtheseinnovationsis
the emergence of business-to-business (B2B) electronic markets. These
act asdigital intermediariesthat aimto reducethe transaction costs and
mitigate the risks inherent in procurement. They improve buyers’
capabilitiesto search for attractive prices and also serveto increase the
liquidity of sellers’ products. In this chapter, the authors explore the
evolution of B2B e-market firmsin terms of the strategies they employ to
“ perfect” their value propositions and business processes for the firms.
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Thisisacritical aspect of their attractiveness as business partnersfor the
buyers and sellers that participate in their electronic marketplaces. The
key theor etical perspectives of thiswork are adapted from economics and
strategic management. They enabletheauthorsto construct a“ partnering
for perfection” theory of strategic alliances in e-procurement markets.
This perspective is captured in a series of inquiries about “why” and
“when” B2B e-marketsareobservedto formalliances. Theauthorscarry
out an innovative econometric analysisthat delivers empirical resultsto
show the efficacy of the theory in interpreting real world events. The
chapter concludes with a discussion of the implications of this work in
academic and managerial terms.

| ntroduction

Business-to-businessel ectronic marketsproliferatedinthemidtolate 1990s
withthewidespread application of thelnternet and World WideWebtointer-
firm transactions. By the middle of 2000, there were about 1,500 B2B
marketplacesin the United States, according to the estimates of Deloitte
Consulting (2000). However thisboomturnedintoabustinearly 2001, when
many B2B exchangeseither shut down or wereacquired. Recent estimates
suggest that thereareonly about 150 surviving B2B e-markets(Day, Fein &
Ruppersberger, 2003).

B2B E-Market Firms: Evolution and Transfor mation on
Internet Time

All the changes that we have seen reflect the intense competition that has
unfolded in the arena of B2B e-commerce. In thisenvironment firmsthat
operated e-markets made great effortsto devel op and adapt their business
model sand strategiesto meet the competition, whilethelandscapeof digital
procurement also rapidly evolved out of their control. Theearliest e-market
firmsfollowed inthefootstepsof their business-to-consumer (B2C) counter-
partstobuild Web siteswithe-catal ogsand searchfunctions. They also created
public marketplaceswhere buyersand supplierscould exchangeproduct and
priceinformationwithlow transactionscosts.
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Later on, having observed and participated in the public B2B exchanges,
buyersand suppliersenteredintothisareawiththeir ownonlinemarketpl aces.
Insomeindustries, firmscombined their effortsand resourcesto operatea
shared platform onwhichthey could buy or sell productsviathelnternet. For
exampl e, themaj or automobile manufacturers, including General Motors,
Daimler Chrysler, Ford, Nissan, and Renault (Iater to bejoined by Peugoet-
Citroen) formed Covisint. Thisprovided anindustry-wideel ectronic market-
placeconnecting firmssothat they could buy and sell partsand suppliesmore
cheaply. Another approachthat firmstook isto devel op privateexchangesto
conduct transactionsonlinewiththeir selected customersor suppliers, like
what Wal-Mart hasdone. At thesametime, third-party B2B e-market firms
that pioneered public exchangesdevel oped functionsto meet thedemandsfor
privatetransactionsand collaboration betweenfirmsthat areparticipatingin
their onlinemarketplaces.

WedefineaB2B e-market firmasanindependent firmor asubsidiary of afirm
that hostsand operates| nternet and Web-based i nformation systemsby which
other firmscan purchaseand sell products. Asaformof businessorganization,
B2B e-market firmspresent themsel vesastransformational information tech-
nology (IT) firms. Ontheonehand, they arel T firmsbecausethey usecomputer
andtelecommuni cationtechnol ogiesto producetheproductsand servicesthat
they offer. Their productsand servicesareinseparablefromthedevel opment,
design, and operation of computer systemsand tel ecommuni cation networks.
Ontheother hand, they differ fromtraditional I T firmsinthat their offeringsare
completely built uponthelnternet and Web technol ogi esinstead of |legacy
systems. M ost of them have beenrecognized asnew entrantsinthel T industry
and asexplorersinthearenaof new businessmodel sand strategies.

Astechnology solutionproviders, B2B e-market firmsoffer aninnovativeform
of interorganizational informationsystems(10S), utilizingthel nternet and Web
technologiesto provide shared infrastructure and ameansfor commercial
exchange. They typically offer electronic product catal ogs, pricediscovery
mechani sms, and other market-making functions. Inaddition, they providenew
procurement and distribution channel sfor firmsthat manufactureor consume
theproductsthat aretransacted intheir online marketpl aces.

Challenges of B2B E-Markets

Duringtheir evolution, B2B e-market firmshavetypically been owned by third-
party firmsor sponsored by industry consortia. They havefaced anumber of
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challengesthat have stemmed from the characteristi csof themarket segment
inwhichthey operated andthenatureof thetechnol ogiesuponwhichthey built
their business. First, asnew venturesinthedigital economy, B2B e-market
firmshavefacedthechallengesthat all new organizationshavetoconquer. The
managersand employeesof newly-formed organizationshaveto accumul ate
skillsand knowledgeabout operating thebusi ness, understand themarket and
effectively investintechnol ogy (Stinchcombe, 1965). Y oungfirmsneedto
develop stable linkages with key stakehol ders and enhance their external
legitimacy. Inaddition new organizationstypically aresmall and do not havethe
financial and other resourcesto withstand asustai ned period of poor perfor-
mance. In our context, in order to serve buyersand suppliersin particular
industries, B2B e-market firms had to rapidly learn about the inter-firm
transaction processesintheseindustriesand to gainrecognitionfor thequality
and effectivenessof their servicesand productsamong potential customers.
They alsoneedto obtain approval and endorsement from venturecapitalistsso
asto securefinancial resources.

Inadditiontothechallengesof being new and small, B2B e-market firmsalso
havehadtotacklethevariouschallengesandrisksthat thefast-growing market
andevolvingtechnol ogiesbringabout. Although high-growthmarketsgenerate
opportunitiesand potential rewards, they al so present highrisksdueto market
uncertai ntiesand rapidtechnol ogical changes. Aaker and Day (1986) point out
that high-growth markets are often overcrowded with competitors, so that
newly-enteringfirmswill lack theresourcestomaintainasimilarly highrateof
growth. Atthesametime, therapidtechnological developmentincreasesthe
level of uncertainty and enables |ater entrants to leapfrog with a superior
product or with alow-cost advantage. This description characterizes the
situationinthemarket for the procurement servicesoffered by B2B e-market
firms. Despitethefact that thenumber of B2B e-marketplacesrosedramati-
cally fromabout 300in1998t0 1,500in 2000 (Del oitte Consulting, 2000), this
rapid growthinevitably intensified thecompetitionintheyoung market for e-
procurement services, squeezing themarginal players. M ost of thesefirmstook
advantageof thewillingnessof venturecapitaliststo providefinancing, but, all
too soon, thisrapid growthwouldleadtotighteningfinancial constraintsandthe
recognition by theventure capitaliststhat they had been badly fooled by the
“hype.” Moreover, innovativetechnol ogiesand applications, suchasWeb
services, have continued to flow into the market, giving the later entrants
opportunitiesto jump ahead with cheaper, better, and more effective new
technologies.
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A third source of challengesthat B2B e-market firmsfaced camefromthe
network effectsthat characterizethelnternet and Webtechnol ogiesunderlying
onlinemarketplaces. Onecritical featureof B2B e-market firmsistheir ability
toutilizethe Internet and Web to create communication networksthat can
connect buyersand suppliers. Inother words, what aB2B e-market firmoffers
canbeviewed asa“ network product.” Ascanbeobservedin other markets
for network products, the growth of B2B e-marketsis subject to network
effectsthat bring about morerisksfor thesenew enterprises(Shapiro& Varian,
1999). Inthe presence of network effects, thefirst challengeto aB2B e-
market isto build up acritical mass of buyers and suppliersfor itsonline
marketplace so asto get the momentum for growth. However, early B2B e-
market firmshad difficultiesachievingacritical massof buyersand suppliers.
Buyerswere skeptical about the businessval ue of theonline marketplaces
(Day, Fein, & Ruppersberger, 2003).

Thesecond challengedueto network effectsisto devel op or adopt technol ogi-
cal standardsthat put the B2B e-market firmin an advantageouspositionin
relation to its competitors. Unfortunately, however, inthisareaof B2B e-
commerce, different specificationsof someof theleading technol ogiesstill are
vyingto becomethestandards. For example, Commerce One, aleading B2B
technology provider, hasbeen supportingebXML, avariant of XML (Exten-
sible Markup Language), which is advocated by the Organization for the
Advancement of Structured Information Standards(OASIS). Another major
player inthisfield, Ariba, promotescXML, itsown proprietary version of
XML.Asaresult, thereisno guaranteethat documentsfollowing thedifferent
XML specificationscan beexchanged easily. Soitisnot clear which XML
specificationwill winthestandardswar. Such uncertaintiesinthecompetition
among potential standardsrepresent another sourceof technol ogical risksfor
thegrowth of B2B e-market firms.

Overall, sincetheinception of e-commerce, thecompetitivelandscapeof B2B
e-procurement haschanged dramatically, whileB2B e-market firmshavebeen
adapting to cope with the challenges they have faced. These challenges
constitutemarket and technol ogical risksthat threatenthesefirms’ growthand
viability. How can they reduce these risks and overcomethe various chal-
lenges?Wearguethat oneimportant strategy that B2B e-market firmshave
employedisto partner with other organizationsto reducethesemarket and
technological risksand“ perfect” their businessprocesses.
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B2B E-Market Firm Strategies

We now turn to adiscussion to set up the basisfor understanding business
processperfection strategiesfor B2B e-market firms.

Perfecting B2B E-Market Firm Functionality

Duringtheprocessof evol utionand adaptation, B2B e-market firmshavegone
throughthreedevel opmental phasesto perfect their functionsand underlying
technologies. According to Bakos (1998) in the early days of B2B e-
commerce, B2B e-market firmsbuilt virtual marketplacesaroundtheir roleas
digital intermediariesto reduce transaction costs, supporting transaction-
making by electronic meansall theway frominformation searchthrough price
discovery, and finally to transaction settlement. B2B e-markets compiled
product information for many suppliersase-catal ogssothat buyerscould do
one-stop shopping onthelnternet. They alsoimplemented dynamictrading
processesto match demand and supply for spot purchase and other transac-
tionsinuncertainenvironments. Inaddition, they providedfacilitation services,
includingfinancial servicesandlogisticsarrangementsthat helpedfirmstoclose
inter-firmtransactions. Sooverall thefirstimpetusof B2B e-market firmswas
to createvirtual marketplaceswith the basic market making functionsonthe
Internet. For example, ChemConnect (www.chemconnect.com), aB2B e-
market firmin the chemicalsindustry, wasfirst built as an I nternet-based
bulletinboard for exchanging information about chemical products. L ater it
launched onlineauctionand negotiation functionsto expanditsmarket-making
capabilities.

Whiletheir roleasmarket makersremainsessential for online marketplaces,
B2B e-market firmsal sorecognizedtheir secondroleasinterorgani zational
information systems, and theneedsof buyersand suppliersfor nurturingtheir
rel ationshipsand managinginter-firmbusi nessprocesses. Onepotential of IOS
inthiscontextisto enableinnovativeinterorganizational businessprocesses
accompanying their implementation (Truman, 1998). Inthisway, B2B e-
markets have offered platforms to streamline workflows and promote
interorgani zational collaboration, supporting effectivebusinessprocessman-
agement. A typical exampleisBenefitPoint (www.benefitpoint.com), which
operatesaWeb-based network for insurancedistribution and administration.
Insurance carriersand their agentscanlog ontothe BenefitPoint systemto
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Figure 1. Transora’s B2B e-market alliance partners
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Source: Transora, www.transora.com/repository/en/community/Community
partnerships.jhtml (Accessed July 29, 2004)

manage all the activitiesinvolved in ordering and renewing underwriting
requirements, updating and tracking client data, and soforth. Furthermore,
B2B e-markets can also provide functionsfor collaborative supply chain
management by coordinating demand forecasting and production scheduling,
asobservedintheonlineplatformof Transora(www.transora.com), aB2B e-
market that operatesintheretailingindustry.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



50 Dai & Kauffman

AsB2B e-market firms serve buyersand suppliersthat participatein their
onlinemarketplaces, they havebeen devel oping their capabilitiesastechno-
logical adapters, extending the connectivity of their trading networksvia
systems integration, the implementation of technical standards, and IT
outsourcing services(Dai & Kauffman, 2002). Toreducetheeffortsthat firms
havetotaketojointheir networks, B2B e-market firmsprovidesol utionsand
servicesto integrate member firms’' back-end enterprise systemswith the
marketplacesthey wishtotradein sothat thebenefitsof participationincrease.
Inadditionthey implement standardsfor common dataformatsand business
processes, such asindustry-specific XML standards, to enhancethe connec-
tivity of their networks. Weal so seethiswith Transora srelationshipswiththe
EAN Uniform Code Council (global standards group for XML) and the
Voluntary Interindustry Commerce Standards (VI CS) group (seeFigure2).

Figure 2. Sandards organization: EAN.UCC — The Uniform Code
Council for XML
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Source: Uniform Code Council, www.uc-council.org/ean_ucc_systenV (Accessed July
29, 2004)
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Another exampleisNewView TechnologiesInc. (www.newview.com), a
marketplacefor thesteel industry. It created asystemsintegration solution
called“NewView Connect” that isbased onthelatest XML technology and
can bedeployed to set up aseamlessconnection between afirm’ sback-end
systemand NewView’ sWeb-based systems.

Theabovediscussion showsthat asaplatformand el ectronic channel for inter-
firmtransactions, B2B e-market firmsassumerol esof market makers, business
processfacilitators, and technology adapters. Althoughindividual B2B
e-market firmsmay weigheachroledifferently, the market demand pushes
themtoaggregateamatrix of functionsand capabilitiesontoasingleplatform,
forming all-in-onemarketsinwhich buyersand supplierscan shift between
different transacting mechanisms and al so streamline business processes
(Kambil, Nunes& Wilson, 1999). Itisachallenging task to achieveall the
functionalitiestofulfill theseroles, and thistask isfurther complicated by the
typical businesshazardsintheB2B e-marketsarena.

Managerial Choices and Alternatives

Oneway for B2B e-market firmsto build up the capabilitiesfor performing
theserolesisto devel op therelated functionsthrough internal growth. For
example, ChemConnect added auction and negotiation mechanismsintoits
onlinemarketplaceplatformthroughinternal devel opment toexpanditstrans-
actioncapabilities(www.chemconnect.com/history.html).However, firmsalso
havefoundthat they need partnershipstoleverageexternal resourcestoenrich
their market’ sfunctionsthrough alliancesand acquisitions(Segil, 2000). For
instance, ChemConnect merged with Envera(previously www.envera.com)to
obtain connectivity technologies while partnering with ForestExpress
(www.forestexpress.com), aB2B e-market application provider for forest
products, to expand thereach of ChemConnect’ strading network. Thefirm
usesalliancesfor financial services, hub-to-hub capabilities, distributionlogis-
tics, market information, risk management, corebusinessstrategicfunction,
andtechnology providers(seeFigure3).

Theimportance and prevalence of alliancesin B2B e-procurement arere-
flectedinastudy publishedintheMcKinsey Quarterly. Ernst, Halevy, Monier,
and Sarrazin (2001) reported that asB2B e-marketsexperiencegrowthand
market change, they havefoundit essential toleveragestrategicalliancestogain
effective access to products, customers, and new business opportunities.
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Figure 3. Chemconnect’ s financial services and logistics alliances
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Moreover, Rajgopal, Venkatachalam, and K otha(2002) found that alliances
wereacommonly employed strategy among B2B firmsand that announce-
mentsof strategicalliancesgenerated positiveabnormal returnsonstocks. The
market val ueof partnershipsisal so capturedinastudy that L enz, Zimmermann,
and Heitmann (2002) conducted among European B2B e-markets. Througha
fieldsurvey, they showedthat B2B e-market firmsformedalliancestoobtain
accesstoresourcesthat will enhancetheir capabilitiesininformationservices,
transaction services, and other value-added services. And with partnerships,
B2B e-market firms perceived themsel vesto be more capabl eand stronger
than competitorsinofferingtheseservices.

By bringinginexternal skillsandresourcesviaalliances(Teece, 1992),B2B e-
market firmsamtoadd new functionsor enhanceexisting functions, perfecting
their servicesand business processes(see Table 1 for examples).
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Table 1. B2B e-market firm alliance examples

B2B E-MARKET START

INDUSTRY, PRODUCT

STRATEGIC

APPARENT RATIONAL

FIRM DATE  EXCHANGED ALLIANCE: PARTNER  FOR STRATEGIC
AND ACTIVITIES ALLIANCE
Bandwidth.com | 1999 | Telecommunications, Co-developed match- Obtain sKills, assetsto
specifically for Internet making service with enhance product,
access Byers Engineering service functionality
BuyerZone.com | 1992 | Small business, Partnered with AOL to | Send positive signals
specifically for MRO, IT | distribute servicesto on product to boost
and office supplies and AOL users reputation
services
CheMatch 1995 | Chemicals, especialy Linked with Chem- Expand reach of trading
bulk chemicals and Crossto offer users network
plastics direct accessto
marketplace

A typical example is the partnership between Bandwidth.com
(www.bandwidth.com), an onlinemarketplacefor telecommunicationsser-
vicesand other carriers, and the ByersEngineering Company. Thesetwofirms
jointly devel oped amatchmaking servicethat aimedto provideatool for firms
inthetelecommuni cationsindustry toidentify partnersin constructing network
facilities and infrastructures (PRWeb, 2000). This partnership enables
Bandwidth.comto buildthenew functionto expanditsofferings.

B2B e-market firmsal soemploy alliancesasameansfor reducingtheir market
andtechnol ogy risks. They enter into co-marketing agreementsto gainrecog-
nition of their capabilitiesamong customers, suppliers, and partners, which
reducerisksthat they faceasnew organizationsinanemergingindustry sector.
Buyerzone.com (www.buyerzone.com), amarket for small businesses, formed
amarketing alliancewith AmericaOnlinetodistributeitsone-stop shopping
servicestofirmsviaAOL (BuyerZone.com, 2000). Thisway thenameand
reputation of Buyerzone.comwasboosted through AOL’ sdistribution chan-
nels. Today thefirmpartnerswithMinolta, BusinessWeek, Primepay, Artsoft,
and Y ahoo (seeFigure4).

In addition, B2B e-market firms also leverage alliances to promote the
connectivity and participationintheir trading networksto reducetherisksthat
originate from the network effects of Internet technologies. For instance,
CheMatch.com, anow-defunct I nternet-based marketplacein thechemical
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Figure 4. Buyerzone.com'salliance partners
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Figure 5. ChemCross.com’ s approach to alliance-making
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industry, formedanalliancewith Seoul, South K orea-based ChemCross.com
(www.chemcross.com), achemical e-marketplace, to set up adirect linkage
betweentheir systems. For CheM atch thispartnership extended thereach of
itstrading network by bringing Asian chemical companiesontoitsmarketplace
through ChemCross. For theformer, athoughitfailed, it wasameanstobuild
critical massin participation to leverage the network effects. Meanwhile
ChemCrossenteredintothispartnershipfor the samepurpose.

In summary, we see that strategic alliances of various sorts have been an
important strategy that B2B e-market firms have leveraged to obtain re-
sourcesto develop important operating functionsand to reduce market and
technology risks.

Theoretical Perspectives on Alliances

Strategicalliancesareformal cooperativerel ationshi psbetween firmsthat pool
or exchange their resources and share returns from a pooled investment
(Teece, 1992). Alongwith showcasing theefficacy of cooperativestrategies
among firmsthat search for partnerstoimprovetheir competitiveness, the
academicliteratureoffersvariousperspectivesthat addresstheissuesthat arise
relatedtoalliancesfroman economicsand strategic management view (Faulkner
& de Rond, 2000; Lorange & Roos, 1992).

Onebenefit of alliancesistheaccessto complementary resourcesand assets
at alower costthanif they wereto devel opthecapabilitiesinternally; by doing
this, partneringfirmsareabl etoimproveperformance(Teece, 1992; Hagedoorn,
1993). Theallianceliteraturerecognizesthreekindsof critical resourcesinthis
context: technical, commercial, and socia resources(Ahuja, 2000). Technical
resources are the skills and capabilities for developing and offering new
products. Commercial resourcesincludefirmmarketinganddistributionskills
that can bring productsto customers. Social resourcesreflect thelinkagesthat
firmshavealready formed and canbeleveragedto obtain other resources. For
example, through an arrangement called “ code sharing,” theairlineshave
managed to cooperate with each other on connecting flight routes. Thishas
increased their traffic on the shared routes and has permitted themto gain
market sharefromother airlines(Bamberger, Carlton, & Neumann, 2001).
Codesharing canbeviewed asastrategy for partneringairlinestotapintoeach
other’ sdistributionchannels, animportant commercial resource. Alliancesal so
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providegood opportunitiesfor firmsto obtain knowledgeand know-how that
residewithin partner organizations, aslearningisanimportant rationalefor
firmstoform partnerships(Mody, 1993). Inthebiotechnol ogy industry small
firmspartner with established pharmaceuti cal companiessothat theformer
obtainaccesstothemarket whilethel atter obtainknowledgeindevel oping new
drugs(Lerner & Merges, 1997).

Another functionof strategicalliancesisto enhance perceptionsabout afirm
inthemarketplace by associatingit with morewell-established partners. Rao
and Ruekert (1994) argued that brand alliancesact assignal sthat di sseminate
information about product quality inthemarketplace. Companiescan boost
reputation and brand identity by marketing together with other well-known
brands— somethingthat worksespecially well for experiencegoodsthat have
animportant unobservablequality (Kirma& Rao, 2000; Rao, Qu & Ruekert,
1999). Not only are perceptions of product quality enhanced, but alsofirm
capabilitieswill beperceived differently when astrategicalliancehasbeen
made. For example, small biotechnol ogy firmssend positivesignal sabout their
capabilitiesto prospectiveinvestorsby partnering with market-leading phar-
maceutical firms(Nicholson, Danzon & McCollough, 2002).

Alongwith obtaining accessto external resourcesandsignaling quality tothe
marketpl ace, companiescan employ alliancesto add organi zational flexibility
and to protect specialized assets under market uncertainty. As a quasi-
organizational form, strategicalliancesgivefirmstheflexibility of formingand
disbandinglinkageswith partnersswiftly inresponseto changesin demand or
other aspectsof their businessenvironment (Chan, Kensinger & Keown, 1997,
Mody, 1993). Under market uncertainty, firmswill seek closelonger-term
relationships, not arm’ s-length market transactions, to overcomeopportunistic
behavior (Williams, 1985). Inthisway, aliancesoffer an organizational form
that enablesfirmsto obtain assetsrapidly and flexibly. Stuart, Hoang, and
Hybels(1999) haveobservedthat strategicallianceswill bepreferred and will
createmorepositiveleverageonfirm performancewhentheuncertainty is
higher. Inadditionintheearly stagesof technol ogy devel opment and commer-
cialization, thehigh product and market uncertainty makesalliancesapreferred
strategy for product functionality innovations and product promotion for
market acceptance (Roberts& Liu, 2001).

By providing accessto resources, enhanced market perceptionsand organi za-
tional flexibility, strategicalliancesenabl e partnering firmstoimprovetheir
performanceand positionincompetitivemarkets, their stakehol der val uations,
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product innovations, andlong-termsurvivability. Chan, Kensinger and Keown
(1997) found that stock prices responded positively to the formation of
aliancesand partnering firmsdisplayed better operating performancethantheir
industry peersover afive-year period. Thevalueof alliancesisespecially plain
to seewhenthepartnershipsinvol vetheexchangeof technol ogical assetsand
skills(Chan, Kensinger, Keown & Martin, 1999; Hagedoorn & Schakenraad,
1990). Moreover, inhigh-technology industries, enterprisesleveragealliances
to enhancetheir competitiveness. Baum, Calabrese and Silverman (2000)
found that new biotechnology firmsthat formed more alliances and were
involvedinefficient rel ationshi psoutperformed other firmsinthemarket for
initial publicofferingsof stock. Stuart (2000) studied theimpact of partners
capabilitieson afirm’ sinnovativeness and salesgrowth in the electronics
industry and showedthat firmsenjoyed higher ratesof product innovationand
salesgrowthwhentheir partnershad ahigher level of technological capabilities
andrevenues.

How B2B E-Market Alliances Assist
Firms to Deal with Risks

Based ontheabovediscussion, weidentify threetypesof risksthat B2B e-
market firmsface: their risksasnew organizations, therisksof fast-growing
marketsand technol ogi es, and therisksassociated with network effects. We
nextwill discusswhy wethink that strategic alliancesenableB2B e-marketsto
reducetheseriskswiththebenefitsthat thealliancesbring about.

Why Strategic Alliances Reduce Risks of B2B E-Market
Firms

First B2B e-market firms, asnew organi zations, need to accumul ate manage-
ment skillsand establish stableexchangerel ationshi ps (Stinchcombe, 1965).
They must get beyondthenovelty of thetechnol ogy to copewiththedifficulties
of market acceptanceand problemsassoci ated with devel oping the appropri-
ate management resources that constitute a set of risksfor the growth and
survivability of new firms(Shepherd, Douglas& Shanley, 2000). Buildingup
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external linkagesisan effectivemethod to deal withtheseproblems. Why?
New firmscanlearnfromtheir partnersabout how to manageeffectivelyina
specificindustry context, how to gain accessto the necessary resources, and
how to securekey relationshi pswith customersand suppliers. Moreover, the
ability of alliancesto send positive signal s about product quality and firm
capabilitiestothemarketplacewill help B2B e-market firmsbuild reputation
and gainrecognitionamong potential customersand suppliers, strengthening
their crucial externa linkages.

Second B2B e-market firmshavebeen commercializingthelnternet and new
Web technol ogiesfor inter-firmtransactionsinahigh-growth marketplace
where demand and technol ogi eshave been changing fast. Thisbringsabout
another set of risksfor B2B e-market firms. Aldrichand Fiol (1994) pointed
out that in such marketplaces, forming external linkageswill enablefirmsto
improve performance. And, at an early stage of technology devel opment,
demand uncertainty posesarisk on product development, and innovative
product functionality iscritical for success (Roberts& Liu, 2001). B2B e-
market firmshavesought tointegratetheir capabilitiesfor digital intermediation,
themanagement of interorgani zational processes, andtechnol ogy adaptationto
better support buyersand suppliers(Dai & Kauffman, 2002). How canthey
build effectivefunctionality inthechanging marketplace? Strategicalliances
providean availableand effective method for alleviating theriskswith new
productinnovations, sincefirmscanutilizetheir partners' businessassetsto
developnew functionality swiftly andflexibly.

Asprovidersof network products, B2B e-market firmsfacethechallenge of
building acritical massof participantsto sustain network growth. Katz and
Shapiro (1994) showedthatinnovativenetwork productsfail if they donotgain
asufficient number of adopters. Apparently thisistrue, evenif theintrinsic
quality of the productsissuperior to existing products. They observed that
potential adoptersdemonstrate somerel uctanceinjoiningthenew networks
for fear of |osing connectionswith other users— asourceof inertia. Toreduce
therisk of failuredueto adoptioninertia, B2B e-market firmscanbuildtheir
functionality and service capabilities on the basis of accepted technology
standards. They canal so maketheir networkscompatiblewith other technolo-
giesand offer productsand servicesthat allow participantsto connect and
integratetheir information systems, sothat theswitching costsareheldincheck
(Dai & Kauffman, 2002).
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Buyersand suppliersmust makesubstantial effortsand must havetheresources
availableto switchtrading networks. Thisoftenincludeschanging computer
and telecommuni cations systems, putting new applicationsinto place, and
redesigning anumber of businessprocedures. By allyingwithfirmsthat are
potential participants, a B2B e-market firm increases the incentives for
participantsto makerelationship-specificinvestmentsand to switch toits
network, reducingtherisk of network inertia. Allianceswill encourage costs
and benefitssharing, andfollow-oninvestment from network participantscan
helptoimprovenetwork performance(Bakos& Nault, 1997). Thiswill further
reducetherisk of failurefor B2B e-market firms.

Inaworld of network products, standardizati on requiresthe coordination of
suppliersof variouscomponentsof thenetwork system. For exampl e, inrecent
years, firmsinthel T industry haveformed alliancesto devel op and promote
standardsfor varioustechnologies(Roberts& Liu, 2001). Through partnering
with organizationsthat are providersof thetechnol ogiesthat underliedigital
procurement, B2B e-market firms are better able to leverage proprietary
technologiesfor their benefit and to gainfavorable support inimplementing
standards. Thisway they canreducetheuncertaintiesthat potential adopters
faceinswitchingtrading networks, which, inturn, hasabeneficial effect for
reducing any signsof adoptioninertiathat may threaten B2B e-market growth.

Overall, strategic alliances open favorable access to resources, provide
endorsement for product quality andfirmcapabilities, and add flexibility under
uncertainenvironments. By leveragingalliances, B2B e-market firmsareable
toreducetherisksof failure(seeFigure6).

Figure 6. Why strategic alliances diminish risks of B2B e-market firms
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Theory Development: Explaining B2B E-Market Firms
Strategic Alliances

We next transl ate these observations into some basic statements of anew
theory that isintended to explain why B2B e-market firmsform strategic
aliances. A starting point isour observationthat thehigher therisksthat B2B
e-market firmsface, themorelikely they will resort to strategic alliancesto
reducethem. To evaluatethisassertionwecanidentify thesituationswhere
B2B e-market firmsfacehighrisksvs. relatively low risks. Althoughall new
organizationsfacetherisksof failure, pioneering venturestend tofacehigher
risksthanlater entrants(Shepherd, Douglas, & Shanley, 2000). Thisisbecause
they also haveto createtheindustry or industry sector inadditiontotheir own
business. Also, intheformativestagesof anindustry, external legitimacy is
critical. So cooperationwith other organizationsenablesnew venturestogain
legitimacy and broad acceptance of their new business modelsamong key
stakeholders (Aldrich & Fiol, 1994). As aresult, we expect that B2B e-
markets that are early entrants will tend to form more alliances than later
entrants.

Sincetheonlinemarketplacesrepresent new transaction channel sfor buyers
and sellerswho do not compl etel y know about how these channel swork, the
capabilitiesof B2B e-market firmsare often of concern. Firmspurchasing
onlinewill tendto perceivehigher procurement riskscompared totheconven-
tional procurement channels(Chircu & Kauffman, 2001). This, inturn, will
affect theperceived effectivenessof B2B e-marketsinfacilitating marketsfor
different procurement needs. Inthe presenceof high-channel uncertainty, firms
will bemorewillingtouseB2B e-marketsfor purchasingindirect productsthat
havelow strategicsignificance(Kauffman& Mohtadi, 2004). Concernsabout
transparency ine-marketsmay a so makesuppliersmorecautiousabout joining
(Zhu, 2002). They wouldliketo avoid pricecompetition.

Theabovestudiessuggest that buyersand suppliersarelikely toview online
marketsasariskier channel for transacting strategic productsor exchanging
complex specificationsand strategi cinformation. Tobuyers, strategic products
arethosethat will havedirect and significantimpactsontheproductionof their
final goodsandtheir market positions. Baily (1987) identifiesfivetypesof
business purchasing requirements: merchandisefor resal e; partsand material
for production; maintenance, repair, and operating supplies; plant and equip-
ment; and services, such asmaintenance of equipment and cleaning. Thefirst
two categoriesof productsprovidethebasicinputsfor final products, sothey
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arestrategic products. Another typeof strategic product thatisnotincludedin
Baily’ scategoriesisbusiness services, including financial and marketing
servicesthat areessential for executingacompany’ sstrategies.

Thekey pointisthat most firmstendtoview B2B e-marketsasariskier channel
for procurement (Kauffman & Mohtadi, 2004) and may wish to avoid
purchasing strategi c productsthrough onlinemarketplaces. Asaresult, B2B e-
market firmswill facemorechallengesto achievecritical massadoptionwhen
they are serving buyers and suppliers who are involved in large-scale or
strategictransactionsor products. Whenthisisthecase, weargue, e-market
firmswill havegreater incentiveto searchfor external supporttosignal their
servicequality andfirmcapabilities. Thiswill lead B2B e-marketsthat deliver
strategic productsto buyerstoformmorealliancesthanthosethat areinvolved
innon-strategic products.

Thecompetitivepositionof aB2B e-market firminthemarketplaceisalsoa
predictor of theformation of strategicalliances, inour view. Market followers
are not as resourceful as the leaders with regard to managerial skillsand
technol ogical andfinancial support. They areat adisadvantagetothecompe-
titionandfacehigher risksof failure. To catch upwiththeleadersrapidly they
are more likely to leverage alliances to obtain necessary resources from
partners. So B2B e-marketsthat are market followers ought to form more
alliancesthanmarket |eaders. TheseobservationsaresummedupinFigure?.

Figure 7. Player types that drive B2B e-market firm alliance formation
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Data Collection and Variables

B2B E-Market Firm Strategic Alliance Formation

We next present an overview of data collection, measurement issues, and
description for the variablesin the study that we will useto test the theory
discussedearlier.

Data Collection

Wecollected datafrom Thomson Financial’ s(www.tfn.com) Joint Venture/
Strategic Alliancesdatabase. Thisdatabaseprovides” one-stop” information
about alliancesfrommultiplesources, including SECfilings, tradepublications,
andinternational and national newswiresources.

Data Set and Unit of Observation

For the period from January 1995 to February 2002, we retrieved 6,241
entries of alliances in which at least one participant had an e-commerce
businesslineor whereallianceswerereportedinthee-commercearea. We
thenfiltered theseaccordingtothebusinessdescriptionsof partneringfirmsto
select allianceannouncementswith at | east oneparticipatingfirmbeingaB2B
e-market firm. Weal so supplemented the Thomson Financial datawith Lexis-
Nexis(www.lexisnexis.com) informationonthesameal lianceannouncements
andretained those datawith entriesin both databases. Finally, wecollected
319allianceentries, involving 193 different B2B e-market firms.

Thenweincorporated B2B e-market firmsthat werelistedin Forbesmagazine' s
B2B Web site directories but were not reported to have formed alliances,
adding another 136 firms. Asaresult, intotal, thereare 329 B2B e-market
firmsinour dataset. Among these329firms, just 94 werelisted as* Best-of -
the-Web” B2B e-markets by Forbes. Our unit of observationisastrategic
allianceeventinitiated by abusinessestablishment and accompanied by an
identifiableannouncement or newsitemthat describesthealliance. A business
establishment canbeafirm, branch, or firmsubsidiary.
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| dentification of B2B E-Market and Partner Firm Characteristics

We compiled data from various sources to identify and evaluate relevant
characteristicsof B2B e-markets. For publicly traded firmswecollected data
fromtheM ergent FI Sonlinedatabase (www.fisonline.com). For privately held
firmsweused company Web sites, L exis-Nexis, and the United States Patent
and Trademark Office' sTrademark Electronic Search System (tess.uspto.gov).
We coded thecharacteristicsof B2B e-marketsand partnering firms.

Variables

Weidentified and coded aset of variablesfor B2B e-market firm character-
isticsand product characteristics. Thevariablenamesand definitionsareshown
inTable2.

Table 2. Variable definitions

VARIABLES DEFINITIONS

#Alliances Total number of aliances that a B2B e-market formed during period of study, January
1995 to February 2002

MktLeader Binary variable for market leader, based on Forbes' “Best-of-the-Web” B2B directories

for 2000 and 2001 (www.forbes.com/bow/)

VerticalExch Binary variable for B2B e-market firm serving a specific industry or a specific business
function, which definesit as a“vertical exchange”

ConsortExch Binary variable for B2B e-market sponsored by industry consortium.

EarlyEntrant Binary variable for whether B2B e-market founded by 1998, and is an early entrant

DigitalSvcs Binary variable for whether product transacted is digital business services or
information products
MROSvcs Binary variable for whether B2B e-market firm transacts MRO products

DirectGoods Binary variable for whether buyersin e-market purchase raw materials, parts, and
components for their manufacturing and production processes

ResaleGoods Binary variable for whether B2B e-market has buyers who purchase goods for resae to
consumers

Capital Equip Binary variable for firmsin e-market that buy/sell capital equipment

Other Goods Binary variable for firmsthat see other goods or product types

StrategicProd Binary variable to indicate that goods transacted are strategic products to buyers;
includes business services, direct goods, or resale goods

Note: We use many binary variable codings, to indicate the presence or absence of various characteristics.
The binary variable codings do not always indicate exclusive categorizations of what a B2B e-market
doesinitsbusiness. Instead, afirm may have anumber of characteristics that are taken from among a
group of variables. This permits usto include binary variables without specifying a“base case.”
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Several commentsonthevariabledefinitionsareappropriate. A reportfrom
Deloitte Consulting (2000) showed that new B2B e-marketscameintothe
marketplacegradually from 1995 to 1998, and then the number of new B2B
e-marketsincreased rapidly in 1999 and 2000. The Dow Jones|nternet | ndex
(www.djindexes.com/jsp/internetl ndexes.jsp/) alsoreached anew high at the
end of 1998. So B2B e-marketsthat werein operation by 1998 canbeviewed
asearly entrants. Among the product typesthat weidentified in thetable,
MROSvcsand Capital Equip arenon-strategic productsto buyers. Incontrast,
DirectGoods, ResaleGoods, and Digital Svcsarestrategic productsbecause
these productsdirectly affect theproduct and servicequality of the buyers.
Therefore, weal so definethebinary variable, StrategicProd, torepresent the
casewheregoodstransacted ontheB2B e-market aredirect goods, business
services, and/or resalegoods.

Data Set Description

Inour dataset, thereare 329 B2B e-market firms, of which 160, or 48.6%, are
market leaders that are listed in Forbes' “Best-of-the-Web” directories
(www.forbes.com/bow/). The majority, 78% of the B2B e-markets, are
vertical exchanges. Many B2B e-marketsservemorethan oneproduct type,
including businessservicesand digital products(97 firms), direct products
(161 firms), resale goods (48 firms), MRO and office supply services (45
firms), and capital equipment (24firms).

Intotal, weidentified 319 bilateral strategic alliance eventsin our dataset
distributed acrosstheyears1998t0 2002, asshownin Table 3. Thereare63
instancesout of thetotal 319 alliancesthat involved equity investmentsor
exclusiveagreements. In 141 casesB2B e-market firmsformedallianceswith
Internet firms; inseveninstancesthey partnered withtradeassociations; andin
theremaining 171 casesthey had conventional firmsaspartners. Amongthese
171 cases, in 15 instances B2B e-market firms partnered with traditional
intermediaries, suchasdistributors.

Table 3. Distribution of bilateral strategic alliances announcements by
year

1998 | 1999 2000 | 2001 2002 TOTAL

Number of Strategic Alliance Events 4 22 215 73 5 319
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Empirical Models, Analysis, and Results

Wenext present threedifferent model s— anordinary least squaresmodel, a
Poisson count dataregressionmodel, and anegati vebinomial regression model
—toanalyzestrategicallianceformationrelatedtothetheory welaidout earlier
inthischapter. Wecoded #Alliancesasthe dependent variable, and our unit
of analysisistheB2B e-market firm.

Ordinary Least Squares (OLS) M odel

Wefirst estimatean OL Smodel withour dataasinthefollowingequation:

#Alliances = 3, + 3, * MktLeader + 3, * VerticalExch + 3, * Strategic Prod
+ 3, * EarlyEntrant + 3, * ConsortExch

(1)

Theestimationresultsaresummarizedin Table4.

The OLS estimation results show a negative coefficient on the variable
MktL eader. Thisindicatesthat market-leading B2B e-market firmstendto
formfewer alliancesthan market followers. The positive coefficient of the

Table 4. OLS estimation results

OLSMODEL
VARIABLE Coefficient (Standard Error)
Constant 1.117 (0.229) "
MktLeader -0.401 (0.149)"
VerticalExch -0.879 (0.195)
StrategicProd 0.625(0.243)
EarlyEntrant 0.630 (0.157)"
ConsortExch 0.018 (0.245)
Note: Model R? = 11.5%. Degrees of freedom = 323. Significant at
0.01 level *** 0.05**,0.1*. Number of observations = 329.
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variableEarlyEntranttellsusthat theearlier aB2B e-market firmentered the
marketplace, themorealliancesit hastended toform. Similarly, thepositive
coefficient of StrategicProd meansthat B2B e-market firmsfor strategic
productshaveformed more partnershipsthan others. Taken together these
resultssupport our explanationsof theobserved patternsof strategicalliance
formationamong B2B e-market firms. However thereader should notethat the
OL Smodel estimation resultsassumeacontinuousdependent variable, which
isan approximationtothebounded count datathat wehaveinthisresearch
setting. Asaresult, the OL Sregressionisonly anapproximation (similar tothe
use of OL Sto estimate continuous market shares between 0% and 100%).
#Alliancescan bethought of asadiscrete count variable, withalower bound
of 0and an upper bound of 12inour dataset. To capturethisinthedependent
variable, weestimateaPoissonregression model.

Poisson Count Data Regression (PCDR) Model

Inour B2B e-market context, strategi c allianceannouncementsareeventsthat
occur discretely andinfrequently, leadingto alimited-dependent count vari-
able.

Limited-Dependent Count Variables

Therearenumerousmodel sthat can effectively deal withlimited-dependent
variables(Maddal a, 1983), among which the Poi sson count dataregression
(PCDR) model isappropriatein situationswherethedependent variableisa
count or frequency of occurrence and large counts are rare (Cameron &
Trivedi, 1986; Winkelmann& Zimmermann, 1995). Inour contextinstancesof
strategicalliancescan beassumedto occur independently, and thetotal number
of strategic alliancesthat afirm formsindicatesthe combined effectsof its
motivation and opportunitiesto employ partnering strategies. Asaresult, itis
appropriateto assumethat theoccurrenceof discreteallianceannouncement
eventsfollowsaPoissondistribution, and hencethe PCDR model turnsto out
be an appropriate test approach. That is, the distribution of the number of
alliancesisrepresented as:
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SR
Pr(Y =y,)=" yﬂ“ e

wherey. isthe number of alliances (#Alliances) that aB2B e-market firmi
formed duringthesampleperiod. Intheaboveexpression, A, generally isalog-
linear link function of explanatory variableswithlogAd = #'X. X isthevector
of explanatory variables for firm i’s alliance choices and the ' s are the
estimation parameters. |nour context, wehave sel ected explanatory variables
inthevector X for the different characteristics of B2B e-market firms and
represent thelink functioninthefollowing equation.

log A, = B3, + B, * MktLeader + 3, * VerticalExch+ f3,* Strategic Prod
+ 3, * EarlyEntrant + 3, * ConsortExch (3)

Based onthetheoretical interpretation that weoffered earlier, weexpect to
observepositivecoefficientsfor thefollowingexplanatory variables. EarlyEntrant
and StrategicProd. However, we expect to see a negative coefficient for
MktL eader.

Empirical Model Checks

Wecheckedfor problemswith pair-wisecorrel ationsbetweenall theexplana-
tory variables, none of which cross the frequently used threshold of 0.6
suggested by Kennedy (1998). Todetect multicollinearity among theexplana
tory variables, wealso cal culated varianceinflation factors (VIFs) (Neter,
Kutner, Nachtsheim, & Wasserman, 1996) andfoundthat therewerenoVIFs
inexcessof 10that would beacausefor being concerned about multicollinearity.

PCDR Results

Wefit our datausing the PCDR model in Equation 2 with the explanatory
variablesthat areincludedin Equation 3and summarizetheresultsin Table5
(themiddlecolumn). Asexpected, our resultsshow positivecoefficientsfor
StrategicProd and EarlyEntrant and anegative coefficient for MktL eader.
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Table5. Estimationresultsfor B2B e-marketsstrategic allianceformation

PCDR MODEL NEGATIVE BINOMIAL
VARIABLE Coeff (Std Error) Coeff (Std Error)
Constant 0.020 (0.168) 0.021 (0.298)
MktLeader -0.409 (0.115)"" -0.421(0.135)"
VerticalExch -0.718 (0.126)"" -0.696 (0.144)""
StrategicProd 0.512(0.175)" 0.502 (0.304)"
EarlyEntrant 0.580 (0.114)"" 0.578(0.138)""
ConsortExch -0.010 (0.222) -0.021 (0.230)
o (overdispersion parameter) 0.333(0.100)
Model Fit
Log-likelihood -441.55 -430.16
+* (degrees of freedom) 66.26 (5) 2278(1)
Note: Significant at 0.01 level ***,0.05**, 0.1 *. Number of observations. 329.

Ingeneral, Poisson regression assumesequidispersion (Cameron & Trivedi,
1998). Thismeansthat theconditional meangivenby E[y,| X,] = exp(8'X;)

equal stheconditional variance, Var (. | X.) . Thisassumptionimpliesthat the
expected value of the event count, y,, changes only with the explanatory
variables. A faillureof theassumption of equidispersionhassimilar qualitative
consequences to afailure of the assumption of homoskedasticity in OLS
regression. Thestandard errorsof theestimated model parameterswill belarge
sothat the estimation will beinefficient. We present theresultsof aPCDR
model that assumesequidispersonasabaselinefor understandingtheinforma-
tionthat econometricanalysiscan provideinthiscontext. Next weeval uatethe
equidispersion assumptionand discussthetest results.

Negative Binomial Regression (NBR) Model

Ineval uating theequidispersionassumptionwefound evidenceto suggest that
thenull hypothesisof equidispersion, Var(y,) =X, failstoholdfor our data.

Diagnosing the Equidispersion Problem

To make this check, we conducted the regression-based test on over-
dispersion asdiscussed by Cameronand Trivedi (1990). Thetest eval uates
two alternative hypotheses: H . Var[y] = 4, and H_: Var[y] = A, + ag(4,).
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Under equidispersion{y—E[y]}2—E[y] should haveameanvalueof zero, and
hencethecoefficient o should bezeroin ag(4). Inour context, weused A2
forg(4,) andfoundthat thecoefficient orissignificantly different fromOby our
estimates, which rejectsthe equidispersion hypothesis. (See Table5, right
column. The estimated value of « = 0.333, with standard error = 0.100,
significantatthe.Ollevel.)

NBR Model Results

Toaccount for theoverdispersion, weestimated anegativebinomial regression
(NBR) model that incorporatesthepossibility of error term heterogeneity into
thePCDR model (Greene, 2000). Themaximumlikelihood estimationresults
of theNBR model arereportedintheright columnin Table5. The y*for the
Poisson model showsthedifference of thelog-likelihood of the estimated
model andthemodel withonly theintercept. The y?of theNBR model isbased
onthedifferenceof theloglikelihood of itandthe PCDR model. Ittellsusthat
theformerisanimprovement over thelatter. Asaresult, wecanusetheNBR
model estimatesto explaintheeffectsof theexplanatory variables. Thereader
should comparethePCDR and NBR results(that is, themiddlecolumnresults
with the right column results). We note that although we rejected the
equidispersionhypothesis, theNBR model resultsdo not greatly differinthe
signs of their coefficients or their absolute magnitudes. In particular, the
negativecoefficient ontheMktL eader variableisretained, asarethepositive
coefficientsonthe StrategicProd and EarlyEntrant variables.

TheNBRmodel estimationresultsshow that EarlyEntrant (0.578, std. error =
0.138, p<0.001) hasasignificant positive association with the number of
alliancesthat B2B e-marketsform. Thissupportsour claimthat B2B e-markets
that werefoundedintheearly yearsof e- commerceerahavetendedtoform
morepartnershipsthanlater entrants. Apparently first moversinthismarket-
placemay havemoremotivationto seek partnershipsor greater capabilitiesto
attract other firmstoformstrategicalliances. Thecoefficient on StrategicProd
(0.502, std. error =0.304, p<0.1) isalso positiveand weakly significant. This
isconsistent withthe prediction of thetheory wecited earlier: B2B e-markets
that tradestrategic productsaremorelikely toemploy alliances. Finally, based
onour estimateof theMktL eader variableintheNBR model withasignificant
negativecoefficient (-0.421, std. error =0.135, p<0.001), weseethat market
|leadersareobservedto havefewer strategicalliancesthan market followers.
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Table 6. Estimation results with different product types

NEGATIVE BINOMIAL |

NEGATIVE BINOMIAL |1

VARIABLE Coeff (Std Error) Coeff (Std Error)
Constant 0.021 (0.298) -0.011 (0.257)
MktLeader -0.421 (0.135)" -0.400 (0.156)
Vertical Exch -0.696 (0.144)" -0.707 (0.166)
SrategicProd 0.502 (0.304)"

EarlyEntrant 0.578(0.138) " 0.593 (0.140) "
ConsortExch -0.021 (0.230) -0.057 (0.229)
DirectGoods 0.514 (0.201)""
ResaleGoods 0.500 (0.254)"
Digital Svcs 0.488 (0.208)"
CapitalEquip -0.030 (0.232)
MROSvcs -0.078 (0.263)
Log-likelihood -430.16 -427.22
Note: Significant at 0.01 level ***,0.05**, 0.1 *. Number of observations. 329.

Inorder to further understand the patterns of allianceformation by B2B
e-marketfirms, wenextincludeinthenegativebinomia model thevariablesfor
the product characteristicsthat B2B e-market firmstrade. The estimation
resultsaresummarizedin Table6. Themiddlecolumnrepeatstheresultsinthe
third column of Table5, and thethird column showstheresultswiththefive
different product types.

With thesefive variablesfor product types included instead of the binary
variableStrategicProd, our resultsshow that theeffectsof other variablesinthe
model havelittlechange. Amongthefivevariablesrepresentingthefiveproduct
types, DirectGoods, ResaleGoods, and Digital Svcshavesignificant positive
associationswith#Alliances, while Capital Equipand MROSvcshaveavery
weak negativeassociation. Thisindicatesthat B2B e-market firmsthat trade
direct goods, resalegoods, or businessservicestendtoformmorealliances.
Meanwhileour resultsareinconclusiveastowhether B2B e-market firmsfor

capital equipment and MRO productsand servicesarelesslikely toenter into
partnerships.
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Discussion

Primary Managerial Insights

Our empirical investigation of the partnerships that B2B e-markets have
formed offersinsightsabout theformation of B2B e-market alliances, andthe
analysisresultsfromtheOL S, PCDR, and NBR model ssupport our argument
that B2B e-market firmsform partnershipstoreducetherisksof failure. We
findthat early entrantsand market followersinthearenaof B2B e-marketstend
tousepartnershipsmorefrequently thanlater entrantsand market |eaders. Also
B2B e-marketsthat transact strategic productsemploy alliancesmorefre-
guently thanthosefor non-strategic products. A pparently B2B e-market firms
look for partnershipswhenthey believethey arefacing higher risks.

Our resultsrai seaninteresting point regarding how different typesof B2B e-
market firmsusepartnerships. Vertical e-marketstendto havefewer alliances,
asindicated by theestimated negativecoefficient of V ertical Exch (-0.696, std.
error =0.144,p<0.001). Our tentative explanationisthat vertical e-markets
arefocused on specificindustries, and thusthey haveamorerestricted scope
for devel oping cooperation and partnerships. Another reason may be that
vertical exchangesperforminamorepredicableenvironment than horizontal
exchanges—their market nichesinvol ve somewnhat | essrisk becausethey are
morenarrowly defined. Specifically, totheextent that industry-specific ex-
changesaccumulatetheir knowledgeabout thisindustry, they arebetter ableto
handlethemarket uncertai nty, and sothey haveadi minished needfor external
resources.

We also note that industry consortium-sponsored B2B e-markets do not
performdifferently fromother third-party operated firmsintheformation of
alliances, sincethecoefficient of variable ConsortExchisinsignificantinall the
abovemodels. Thesefirmsentered the marketplacelater becausethey were
established after their founding firmshad observed the operation of other B2B
e-markets. Inaddition, they areoften perceived to bemarket |eaderssincethey
arebackedupby influential firmsin particular industrieswithfinancial resources
andmanagerial skills. Thesetwo characteristicsindicatethat industry-consor-
tium-sponsored B2B e-market firms probably faced |lower risksthan their
counterpartsoperated by third-party firms. Asaresult, our logictellsusthat
they ought to form fewer alliances. But we observed no strong effect for
ConsortExch, positiveor negative. Anappropriatenext stepistolook intothe
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alliancestrategiesof industry consortium-sponsored B2B e-market firmsto
gainabetter modeling understanding.

Secondary Managerial Insights

Our study bringsthreemanagerial issuesintofocus. First, strategicalliances
appear toimpact theevol ution and adaptation of B2B e-market firms. Through
their alliances, B2B e-marketshavethe capability to changetheir strategic
direction and repositionthemsel vesto meet market demand. For example,in
thehealthcareindustry, Neoforma(www.neoforma.com) started asaneutral
B2B electronic market to offer public exchanges. Later on, it re-positioned
itself toprovideplatformsfor privateexchanges. Thisstrategicredirectionwas
completedthrough analliancewith Novation (www.novationco.com) thatisa
purchasing organi zation and of fersanindustry-widee-market (Figure8).

Figure 8. Alliance-based repositioning strategy involving neoforma and
novation

fl neororma~ Company Solutions Services Partners Mews & Evenis

:

yi Solutions

| Ifyou're already using one of Neoforma's supply chain management
7] solutions or if you are a member of a marketplace and want to get logged in
right away, you're in the right place.

| =ET nFO

SOLUTIONS DEMO

My Marketplace
Haospital Solutions
Already & member of & marketplace? Need to find out more? Click the links below to be

Supplier Solutions X . - X .
! dene taken to your point of entry or read the brief descriptions below for more information.

Marketplace@Novation™

Marketplace@Novation is the industry-leading online health care supply exchange for VHA
and UHC members to access supply-related information and services that enable operational
efficiencies and total cost savings, Owned by and developed exclusively for members,
Marketplace@Movation offers a variety of e-commerce services that allow members to
imprave their order management and contract management processes and realize greater
value through reducing their supply chain costs, Visit Novation's site www . novationco,.com for
more information and to enter Marketplace@Novation.

Source: www.nheoforma.convcor p/solutions/my_marketplace.html (Accessed July 29,
2004)
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Second, alliances offer incumbent firms opportunities to enter into B2B
procurement services arena by taking a “short-cut”. They face the usual
difficulties that startups face, especially the lack of knowledge about the
technol ogiesand market. Through strategicalliancesthey cangainaccesstothe
technology skillsand organi zational assetswithfar lesseffort and without
repeating themistakesthat pioneer firmstypically make. Strategicalliances, at
thesametime, enableincumbent firmstolearn about new technol ogy and new
businesspracticesfromthestartups. They al so createreal optionstoacquire
their startup partnersif thejoint venturessurpassfinancial expectations(Kogut,
1991). For example, during 2000, the enterprise software provider SAP
(www.sap.com) allied with Commerce One (www.commerceone.com), a
B2B e-markets systems sol utions startup, to co-develop and co-market a
comprehensivesoftwaresuitefor e-procurement busi nessprocessautomation
(Boudette, 2000). Oneyear later SAPexercisedthisreal optiontoincreaseits
commitment to thisrel ationship and compl eted an acquisition of Commerce
One(Boudette, 2001).

Thethirdissueisrelatedtotheinter-firmrelationshipsand ownershipsthat
thesealliancesimpact. When B2B e-market firmspartner with buyersand
suppliersto overcome adoptioninertia, they typically include buyersand
suppliersof their onlinemarketplacesinsharingthel T investments, thegains,
and theresponsibility for decision making about market functionality and
operating policies. Insomecasesthese partnershipsmay involverivalsintheir
particul ar product markets. Soitisimportant toinvestigatehow B2B e-market
firmsstructurealliancesand bal ance power among partnersto obtain effective
resultsfromthesepartnerships.

Limitations and Future Directions

Limitations of the Data Set

Inour dataset someB2B e-market firmswereabletogo publicand, asaresult,
achieved morevisibility and accesstofundsthan other firms. Thismay have
affectedtheir opportunitiesinformingalliancesand eventheir performance. In
future research we plan to look more closely at whether publicly held and
privately held B2B e-market firmsexhibit different strategic alliancepatterns.
Another factor that may influencetheperformanceof B2B e-market firmsisthe
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venturefundsthat they obtained fromthecapital market. Infutureresearchwe
will try to control for theeffectsof moreabundant and morelimited venture
capital funding. Duetolimitationsontheavailability of datawewerenot able
to explorethefinancial performance of B2B e-markets. Most of them are
privately heldand sodataabout financia performance, suchasannual revenues
or sales, arenot available.

Future Research Directions

Theresultsof thisstudy open someother avenuesfor futureresearchaswell.
First, sinceallianceshelpreducerisksof failure, formingalliancesshouldtend
to improve the performance of B2B e-market firms. In a market that has
experienced ashakeout, an examination of theeffectsof allianceformationon
firm performance, and particul arly theviability of B2B e-market firms, will
providerich knowledge about what worked and what did not. Second, the
results of our study may be applicable in other industrial sectors where
interorgani zational linkagesand cooperation play animportantroleinalleviat-
ing market and technol ogy risks. Onesuch sector isthedigital mobilephone
technol ogy and servicesindustry, whichisgreatly affected by network effects
and hasseen highgrowth.

Third, wehaveignoredthedifferencesamong strategicalliancesand focused
entirely onthetotal number of alliances. Clearly, not all B2B e-market strategic
allianceswerecreated equal . Theheterogeneousrisksthat B2B e-market firms
face originated from various sources, so their partnerships were built for
variouspurposes. Someallianceswereformedfor co-marketing; otherswere
developed to build new business functionality. It would be interesting to
conduct amorerefined study of theformation and effectsof thedifferentkinds
of aliancesby B2B e-market firms. Inaddition, our analysisisbased onfirm-
level datathat isaggregated over thewhol eperiod of timeof thestudy. Wemay
beableto createadditional insightsabout B2B e-markets’ alliancestrategies
if weareabletodisaggregatethedataover timeand study the path- dependent
changesof aliances.
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Contributions

B2B e-market firms have competed in the past several yearsin arapidly
changing market, wheredemandisuncertain and thetechnol ogy continuesto
evolve. Thenature of their servicesastrading and exchange networks has
created unique challengesfor them to achieve acceptanceintheir industry
marketplaces. Tocopewiththevariousrisksof failure, B2B e-market firms
have sought alliesthat can provide complementary resourcesto perfect their
businessprocessesand corefunctionality, boost their market reputation, and
addflexibility inproductinnovation. Our research presentspreliminary empiri-
cal evidence for the employment of strategic alliances as arisk-reducing
strategy. Wefindthat themorerisksthey face, themorealliancesthat B2B e-
market firmsform. Wecharacterizethisoverall strategy asoneof “partnering
for perfection” inbusinessprocesscapabilities.

This chapter contributesto the literaturein electronic markets through an
empirical investigationof thestrategiesof B2B e-market firmsby revealinghow
they empl oy cooperative approaches. Thiswork al so addsto what weknow
about alliancestrategy formation by examining rel evant theoriesinthecontext
of emerging and dynamic B2B e-markets. Themainmessageof our study isthat
alianceshelpreducerisks. Thusfirmswill bemorelikely to seek partnerships
whenthe market and thetechnol ogy risksthey facearehigher. Thisresearch
will formanimportant basisfor futureresearch that aimsto provide deeper
insightsontheefficacy of industrial practicesinassessingthevalueof alliance
strategiesunder variousbusinessconditions.
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Abstract

I nter net-based selling offer s firms many new opportunitiesregarding the
strategies for design of mechanisms to support consumer transactions.
This chapter examines the use of transparency as a strategy for Internet-
based selling for maximizing firms’ value fromtheir selling activities on
the World Wide Web. We define transparency as the extent to which a
seller reveal sprivateinformation to the consumer and explorethreeof its
most often obser ved dimensions: product, price, and supplier transparency.
We evaluate consumers’ responses to each kind of transparency in terms
of their willingness-to-pay. We position the theory in the context of the
onlineair travel industry to showcaseitsapplicability and the power of its
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theoretical insightsinanappropriatereal world context. Wealsogeneralize
our findingsto suggest somemanagerial guidelinesthat will help managers
who want to make choices regarding transparency strategy in other
Inter net-related business contexts.

| ntroduction

TheWorld WideWeb haschanged thebusi nessenvironment and competitive
behavior in many industries because consumers now have more access to
market information. Thespeed at whichthelnternet hasrevol utionizedinfor-
mationavailability andinformation sharing hastaken managersby surprise.
While many firms have failed in their effort to implement sound Internet
strategiesinan environment whereconsumersarebetter informed, other firms
with creativestrategieshave succeeded. BlueNile (www.bluenile.com), a
small onlinejewelry store, for example, increased salesfrom $14 millionto$72
millionover thelast fiveyearsby educating maleconsumersinthepurchase of
anengagement ring (Acohido, 2003) (Figure1). AlsoeBay (www.ebay.com)
intermediated thetradeof itemsworth $15billionin2002, of which97%were
sold by small businessesor individuals. eBay’ sstrategy isbased onthepremise
of providing equal accessto auctioneers, resultinginneutral product offersto
consumers(Hansell, 2003). Orbitz (www.orbitz.com), theairlineindustry
consortiumonlinetravel Web site, becamethe market |eader in the sal e of
airlineticketsjust twoyearsafter itslaunchin 2001 and hasstaked aclaimas
themost unbiased travel Web site (Granados, Gupta& Kauffman, 2003b).

Wewill arguethat each of thesefirmshaschosen astrategy — known asthe
level of mar ket transpar ency—involvingtherevel ation of privateinformation
totheconsumer that setstheir businessapproach apart, forming thebasisfor
aunigquevalueproposition. Successful strategiessuch asthesehavebeenthe
exceptioninInternet-based selling.

Weestablishafoundationfor researchersand managersto devel op theories
and guidelinesto strategizearound thewell-recogni zed increasein market
informationavailableto consumers. Wediscussthefollowing questions:

What isthe impact of Internet technology on consumers’ access to
information?
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Figure 1. Choosing a diamond at BlueNile.com
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Source: www.bluenile.com (Accessed April 6, 2004)

*  What transparency strategiesare availableto firmsin I nternet-based

ling?

e Cannormativeguidelinesbedevel opedto support afirm’ stransparency

strategy decision?

We define market transparency as the availability and accessibility of
information, classifiedinthreecategoriesof informationthat may influencethe
economic behavior of market participants: price, product, and supplier infor-

mation. Wewill discusseach of thesecategoriesingreater depth laterinthis

chapter. Different typesof informationmay inducedifferent economicbehavior
onthe part of consumers. To understand the impact of afirm’ sdecisionto
reveal information to consumers, a certain level of specificity about the
informationitself isnecessary. Prior researchinfinancial marketscommonly
models the availability of specific information to determine how market
transparency increases market efficiency or theliquidity of stocksthat are
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traded. Pagano and Roel | (1996) analyzetheavailability of informationon
guantities demanded and supplied and itsimpact on market structure and
efficiency. Biais(1993) takesbuyer and seller quotesasindicatorsof market
transparency.

Inthecontext of Internet-based selling, thereisaneed to specify thekind of
informationthat isprovided to the consumer to assesshisor her responseto
suchinformation. Asaresult, weneedtothink throughwhat level of specificity
isappropriateto anayzetheinformationthat firmschoosetoreveal or conceal
fromconsumers. Wewill arguethat firmsthat usethel nternet asadistribution
channel should develop atransparency strategy. Weintroducethe concept
of market transparency potential to show why thelnternet hasincreasedthe
ability of firmstoinformconsumers. Thisincreased potential istheupper limit
of themar ket transpar ency space, or the set of available optionsfor firmsto
select atransparency strategy. We provideguidelinesthat firmscan useto
developtransparency strategiesfor Internet-based selling.

Therest of thischapter isorganized asfollows. Thenext section groundsthe
probleminthereal-world scenario of onlinetravel agencies(OTAS) that we
believehaveimplemented different transparency strategies. Thenweintroduce
aconceptualization of market transparency, including adefinition that is
appropriate for this context. Thereafter, we discuss the impact of market
transparency onconsumers' willingness-to-pay andthestrategicimplications
forfirms. Finally, weusethetheory that we have devel oped and discussedin
theprevioussectionsto analyzetheabovequestionsinthecontext of theOTA
industry. We conclude with areview of the primary contributions of this
research and someremaining issuesand considerations.

Transparency Strategy: Case Study of
the Online Travel Industry

Internet technology hasincreased theflexibility to provideinformationto
consumers. Withsimplechangesinthedesignof aWeb site, firmscan choose
toreveal or conceal specificinformation. Thishasdramatically increasedthe
strategiesafirm can adopt in Internet-based selling. We explorethe OTA
industry toillustratetransparency strategiesinareal-world context. Wefocus
onthestrategiesthat airlinefirmsinthe United Stateshaveadopted to enter the
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OTA market with several new sellingmechanismsthat exhibit differentlevels

of market transparency. Weal soincorporate current research and literature
that hel psinterpret therel ated businessproblems.

Transparency Strategiesin the OTA Industry

Wehavebeen conducting exploratory researchinan ongoingfield study of
OTAsandtheir informationrevel ation strategiesontheWorld WideWebto
informour thinking about thetransparency strategiesthat thesefirmsareusing.
A preliminary observation is that firmstypically have the opportunity to
implement transparency strategiesusing amulti-dimensional approach. They
don’tneedtojust focusonasingleaspect (for example, revealing pricechanges
over time). Weidentify product features, priceinformation, and supplier-
relatedinformationthat can bereveal ed or conceal ed, based onthechoi cesthat
afirm can make about how it wishes to position itself and its products or
servicesinthemarket.

Product and Supplier Transparency Strategies

A goodstartingpointfor thisdiscussionistheairlinetravel industry intheUnited
States. OT Ashaveemergedwithnovel sellingmechanismsanddifferentlevels
of perceived transparency by consumers who have adopted the Internet
channel. Of course, weoftenseeairlineticketing Web sitesowned by individual
airlines(e.g., American Airlines, www.americanairlines.com, AmericaWest
Airlines, www.americawest.com, DeltaAirlines, www.delta.com, and North-
west Airlines, www.nwa.com). However, anumber of major airlineshave
joined forcesto launch two new OTAsthat make therole of transparency
strategy inthe OTA clear intermsof thekindsof informationthat isselectively
offered and held back, thepositioning of thefirmsinthemarketplacerelative
toconsumers, and what suchtransparency strategy playssuggest toother firms.

ThefirstisOrbitz (www.orbitz.com), aconsortium-owned OTA withinvolve-
ment from American, Continental, Delta, Northwest, and United Airlines.
Orbitzillustratesthegeneral recognitionthat themarketplacesneed centrally
located electronic markets that work well on behalf of most of the large
competitors. Other organizational formswoul dbetooexpensivefor any single
player, which may not surviveintheequilibrium. Orbitz providesmultiple
combinations of itineraries, airlines, and low fares available based on a
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consumer’ sreservationrequest. Thestrategy hereistoprovidefull information
totheconsumer regarding product and priceoffers. Figure2 showsthelayout
of theinformationtothetravelerinamatrixdisplay. It providesasingle-screen
summary of theavailableoptionsand avoidstheneedto scrol | down.

Thismatrix display containshypermediabuttonsto accesstravel itinerariesof
interest to the customer, such as optionswith the lowest pricesor airline-
specificalternatives. Anenabler of thisstrategy isastate-of -the-art technol ogy
that operatesbehind the scenes, all owing consumersto obtain pass-through,
low-cost accesstoairlineitinerariesandfares. Thisavoidslimitationsof the
legacy systemsassociated withtheglobal distribution systems(GDS) firms
(for example, Worldspan, www.worldspan.com, and Galileo International,,
www.galileo.com).

The second OTA isHotwire (www.hotwire.com), launched by the Texas
Pacific Groupand six mgjor Americanairlines(American, Continental, Delta,
Northwest, United, and U.S. Airways) in 2000. It hasadifferent transparency

Figure 2. Orbitz smatrix display as an indicator of market transparency
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Note: Intheselling mechanismof Orbitz (www.orbitz.com), thematrix displayisaone-
screen summary of the travel options available by airline, price, and number of stops.
It conveys the main details of the travel arrangements for which consumersarewilling
to pay. (Accessed April 6, 2004)
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Figure 3. Hotwire' s selling mechanismis purposely opaque

& COM =

Hotwire

ap. ivel
Fly. Sleep. Drive. Cheap a }r:"i‘::f:": 'l:‘::‘:::ﬂ'rclln* ick b . O My Account @ Customer Care

Home g Hotels \J\ Car Rentals \ Packages \ Weekender \J\ Cruises \J\ Deals & Destinations
Add a Departure:
_S_E_Inc\ Airport e
Add an Arrival:

» Search Results for Minneapolis, MN to Miami, FL

" Depart Tue, Apr 20, 2004 i b e

Select Airport (M) MSP Minneapolis /Saint Paul Intl. i Bl ded) $248
Departure: Airport Booking fas per ticket: + 5
Apr (W 20 ™| Return Tue, Apr 27, 2004

Rataii MIA Miami Intl. Total cost per ticket: $253
Apr v 27 v Flight Monsztop or 1 Connection Flight

T e Details Mot 3 rad-gve Flight | { »
Tickets 1w Jat sircraft

Please Note: Flight times and airline name will be
Red-aye: Mot OK W shawn after vou buy your ticket.

Search Expires at 1:44AM PDT on 04/0&/04

Note: In the selling mechanism of Hotwire (www.hotwire.com), consumers do not
receive itinerary details and the airline name until the purchase transaction has been

completed. (Accessed April 6, 2004)

strategy but doesnot quitematch Priceline.com’ s(www.priceline.com) market
position. Hotwireconceal sthenameof theairlineandtheitinerary for aflight
until after aconsumer completesapurchase. Hotwireal so offerslower faresto
compensatetheconsumer for thenon-discl osureof thisinformation (Figure3).

Withthelaunch of thesetwo Web sites, theairlineshaveeffectively ssgmented
the market by providing lower-than-average fares to consumers who are
indifferent about theairlinethey fly and thetimeswhenthey travel. Thosewho
valuethisinformationwill searchfor fareson Web sites, suchasOrbitz' sor an
airline sportal, but should expect to haveto pay apremiumrelativetowhat
Hotwire can offer most of thetime. The speed withwhichtheairlineshave
succeededin penetratingthe OTA market isal sonotable. Wementioned earlier
that it took Orbitz just two years to become the market share leader inits
category. Likewise, Hotwirehassurpassed Priceline.com (www.priceline.com)
insalestolow-end, price-sensitiveair travelerswhoarewilling to shop for
bargainfaresontheseless-transparent Web sites(Mannes, 2003).

These developmentsrai seinteresting questionsregarding the appropriate
transparency strategies a firm can adopt to release product and supplier
informationtotheconsumer.
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Price Transparency Strategies

Priceline.comisat thelow end of thetransparency spectrum. It conceal sthe
airlinename, itinerary, and priceuntil theconsumer makesacontract-binding
bid. In addition to the explicit concealment of product information,
Priceline.com’ ssalesmechanismisal sointended to conceal informati on about
thebidding process, which could guideconsumersintheprocessof discovering
themarket priceand hisor her willingness-to-pay. Themechanismresembles
aseal ed-bid auction mechanism. Consumersarerequiredto submit onebidfor
anairlineticket, but they do not haveany information about bidsfor thesame
travel itinerary. Only after thetravel er hascommitted to pay andif thebidis
accepted, thetraveler will receivetheairlinenameandthetrip detailssuch as
flight timesand stopovers(Figure4). Priceline.comfurther illustratesthat the
informationsignal sthat the OTA offerstotheconsumer depend onthedesign
of thetrading mechanism. Different kindsof informationwill beselectively
disclosed or held back. Thisisanal ogousto the concept of market micro-
structure.

Figure 4. Selling mechanism of Priceline.com

Sian-In My Profile My Trins  Help

. i e
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later than 12:30 a.m. the next day. Applicable Taxes: $31.40 (pertickety

Passengers: Rob Kauffman Ticket Cost: $201.40 cper tickety

Processing Fee: $6.95 (per tidet)

Connections: Maximum of 1_connection each way. . "
{layovers will be no longer than 3 hours) Subtotal: ) §208.35 (per ticket

Aircraft: Jet aircraft Murnber of Tickets: !

Delivery: Electranic Ticket Total'Charges: $208.35

Note: In the selling mechanism of Priceline.com (www.priceline.com), consumers bid
for an airline ticket with few indications about the product contents, other than origin
and destination.
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Market microstructure specifiesthe characteristicsof an exchange mecha-
nismthat facilitatethepricediscovery processby buyersand sellers(Domowitz,
1995). It also specifiestheinformation disclosure policiesthat may deter-
minetheattractivenessandlong-runviabilitiesof anexchange(Biais, 1993;
Madhavan, 1996; Pagano & Roell, 1996). Thefinanceliterature on market
microstructure studiesthelevel of market transparency, which defineshow
muchinformationisdisclosed about thetrading process(Madhavan, 2000).
Examplesof relevant market informationinthiscontext includethebid-ask
spread (thequotesfrom buyers, sellers, and intermediaries), order flow (net
orders to buy and sell, which reflect demand and supply pressures), and
transaction history (past transaction quantities and prices). This kind of
informationisessential and most useful for thepricediscovery processthat
market tradersengagein. Overall theliteratureinthisareafocusesontheprice
transparency dimension.

Zhu (2004) model spricetransparency in business-to-business(B2B) el ec-
tronic markets. Hefindsthat sellerswho areat acost disadvantagerel ativeto
their competitorswill tendto stay away from electronic marketplaces. His
resultssuggest that thedisclosureof priceinformationnot only createsprice
transparency but al so cost transparency (also referred to by Sinha, 2000).
Thelatter isanindicationof what inferencescan be madeby buyersabout the
cost structureof thesellers.

A Theoretical Framework for Market
Transparency

Although much of theexistingmarket transparency literaturehasconcentrated
on the impact of price transparency on market structure, efficiency, and
liquidity, our field study of the OTA industry suggeststhat amore complete
pictureisneeded in the context of Internet-based selling. We believe that
developing theoretical frameworks that aid our analysis of transparency
strategiesinInternet-based sellingwill beof significant useto senior managers.
Inaddition, academic researcherswill beinterestedintheimplicationsfor
effectivestrategic positioning onthelnternet. Wenow present some of our
current thinking about the key concepts and background for anew theory-
based framework to understand theimpact of thel nternet on market transpar-
ency andthealternativetransparency strategiesfirmscanemploy.
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Distinguishing Among Product, Price and Supplier
Transparency

Product Transparency

Product transparency existswhenthe characteristicsof theproduct froma
supplier or suppliersaremadeavailable. Availability of information about
product characteristicsis very important to aconsumer. Most consumers
expect to seethiskind of information bef ore committing to makeapurchase
(Johnson& Levin, 1985). Inthelnternet environment, consumersuse product
information to maximizesuch goalsintheir purchasing activitiesasproduct
quality, comfort of the purchasing process, andtheintegrity of theacquired
product (Keeney, 1999). Inthe OTA industry, atransparent selling mecha-
nism, suchastheoneofferedby Orbitz, providesall itinerariesand carriersfor
agiventriprequest by aconsumer. Embedded inthisinformationwill bethe
characteristicsof theproduct offered, suchasservicequality, number of stops,
layover times, and other factors.

Price Transparency

Price transparency exists when information about the trading goods and
transaction processaremadeavail able, such asquotesand transaction prices.
Pricetransparency hel psaconsumer assessthepriceat whichaseller and other
consumersarewillingtotrade, whichinturndeterminesaconsumer’ swilling-
ness-to-pay. WWhenmaking purchasesover thelnternet, consumersusepricing
information to minimize cost, effort, and time spent (Keeney, 1999). The
financeand market microstructureliterature suggeststhat thelevel of price
transparency can beunderstood by analyzing themechanismthat isusedfor
trading. Generally, themoredynamicthetrading mechanism (for example, an
auctionmechanism), thehigher thelevel of pricetransparency. A transparent
pricing mechanism permitsconsumersto better assessthereservation priceof
sellersand other consumers, aswell assupply and demandforces.

In Priceline.com’s selling mechanism, price transparency islow because
consumersareonly ableto bid onceandthey arenot aware of how much other
biddersarewillingto pay for thesame product, or thevolumeof competitive
bidsthat Priceline.comhasreceived. Incontrast, eBay offersanonlineauction
withadynamictradingmechanismthatisnovel for many settingswhereauctions
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werenot possibleinthe past. Theseincludelow-liquidity itemssuch asused
clothing. Today, aided by the Internet, consumers can view picturesof the
product, makeonlinebids, andtrack thebidding processelectronically. The
amount of informati onthat they havehasdramatically increased, improvingthe
transactability for low-liquidity items. Inaddition, bidderscan makemultiple
bids until the auction expires. Collectibles (for example, baseball cards,
porcelaindolls, rarecomic books, and soforth) are made moretransactable
inthesameway.

Supplier Transparency

Supplier transparencyreferstotheavailability of information about suppliers,
suchasidentity, inventory information, shipping costs, and on-timedelivery
performance. Supplier identity providescluesabout product or servicequality
andmotivationthat theseller hasfor trading or sellingit. A supplier’ sreputation
isakey pieceof informationthat most buyersbelieve can helpthemto make
adecisionabout whether itisappropriateto enter into atransactionwiththe
seller. On the other hand, inventory infor mation provides clues about the
opportunity costs and the likely reservation prices of the supplier. Cost
transparency, aswe previously noted, also providescluesabout theseller’ s
reservationprice.

Noticethat our transparency strategy categoriesdistinguish between product
and other typesof information. Werecognizethediversity intheinformation
needsof consumersthat must bemet by theseller tomaketheconsumer willing
topurchase. For exampl e, with luxury itemsconsumersmay bemost interested
inproduct characteristics, whilein other scenariossuch ascommodity markets,
market priceinformationismorerelevant information to make apurchase
decision (Bakos, 1997). Related research deal swith how consumersthink
about buying onthelnternet and their information foraging behavior (Hahn
& Kauffman, 2002).

Market Transparency Potential

Tounderstandtechnol ogy-driven changesinmarket transparency, itisimpor-
tant to acknowl edgethat technol ogy itself doesnot causethesechanges; itis
themarket participantsthat enabl ethistechnology for informationrevelation
andtrading. Therefore, market participantsmakeconsciouschoicestoreveal
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or conceal informationwhenthey decide (individually or jointly) toimplement
a technology. Nevertheless, technology creates the potential for market
transparency to exist. We define market transparency potential as the
closest pointtofull transparency that canbeachievedinagiven market setting.

TheUnited Statesairlineindustry, aswehavealready suggested, isacasein
point. Prior to the Internet eraairlinesand travel agencies used electronic
systemscalled computer reservationssystems(CRSSs) to shareinformation
about product offersand pricesoffered by theairlines. Thisinformationwas
usedtoinform consumersabout availableoptionsfor travel, aswel | assupport
thecompl etion of purchasetransactions. Consumershad littleaccesstothis
informationand depended on physical travel agenciestogetit. Withtheadvent
of Internet’ sWeb browser technology, OTA electronicintermediariesemerged
toextractinformationfromthe CRSsand of fer it to consumers. They provided
consumers of air travel services with a way to complete their purchase
transactionselectronically. Theairlinessoonreacted by devel oping online
travel portalsofferingtheir products(Granadoset al., 2003Db).

Market transparency potential dependsonthedistribution channel andtech-
nology usedtosell or tradeaproduct. Different channel s(and withinchannels
different technol ogies) can bedistinguished by thedifferent level sof market
transparency that are possible. Our analysis focuses on transparency in
technol ogy-driven channel s, whereel ectroni ctrading and el ectronic commu-
nicationprevail. Internet-based sellingisespecially interesting becauseit offers
firmstheopportunity toimplement different kindsof transparency strategies
that providethemwith highflexibility to adapt to different kindsof market
environments.

Regarding product transparency, the more digital the characteristics of a
product (up to the point where the product becomes a pure information
product), the higher the potential for product transparency whenthe product
istraded electronically (Lal & Sarvary, 1999). Weobservethat goodswith
digital characteristicstypically will haveahigher market transparency potential.
For example, airlinetickets(eventhoughtheairplaneandtheseatsthat carry
travelersfromorigintodestinationarephysical) areinformation-based prod-
ucts. Thisistruefor movietickets, rental cars, and hotel bookingstoo. They can
bedescribed el ectronically better than other goods(for example, food, clothes,
or tax consulting services).

M ost goodshaveacombination of digital and non-digital characteristics, but
the higher the degree of digital characteristics, the higher the potential for
product transparency in electronic markets. Subramani and Walden (2001)
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haveobservedthat | nternet firmsthat announcenew strategicinitiativestendto
achieveabnormally higher short-termreturnswhentheir initiativesinvolve
digital goods. Kauffmanand Wang (2003) haveshownthat Internetfirmsare
alsomorelikely tosurvivewhenthey pursuestrategiesinvolving thesal e of
digital goodsrather than physical onesor whenthey act aselectronicinterme-
diaries. Conversely, thegreater theextent of non-digital characteristics, the
higher thepotential to sell the product inchannel swherephysical inspectionor
livedemonstrationsarepossibleand createval uefor theconsumer. Subramani
and Walden (2001) and K auffman and Wang (2003) notethelower market
valuationandlower rateof survival of thiskind of Internet firm.

Theliteratureonfinancial market microstructuresuggeststhat market mecha-
nismsthat generate moreinformation about atrading processhaveahigher
potential for pricetransparency. Furthermore, themoredynamicthetrading
process, the higher the potential for pricetransparency. Static marketsare
thosewhereafirm publishespricesand changesoccur asrel atively discreteand
sometimesevenfairly rareevents. Dynamic mar ketshave pricesthat change
constantly based on demand-supply pressures, such asin doubleauctions,
whereboth buyersand sellerscaninfluencetransaction pricesfor asingletrade.
With some exceptions, the more dynamic the process of price settingina
market, themoreinformationrelated to pricesispotentially availabletoits
participants.

Weproposeaframework that classifiesmarket transparency potential on
theInternet based on product characteristicsand market microstructure
(Figureb).

Industriescan bepositionedinthisframework based onthe product charac-
teristicsand thetrading mechanism. Thisapproximatestheindustry’ smarket
transparency potential overall. For example, at thelow end aretangiblegoods
suchasfood and clothes, which by their nature cannot beeasily describedin
thelnternet (for example, how they tasteor how they feel tothetouch). Atthe
highend of market transparency potential arefinancial securities, information
goodsthat commonly aretradedin dynamic marketssuch asauctionor dealer
markets.

Market Transparency Strategy Space

Electronic market and Internet-based selling technol ogies have not only
increased themarket transparency potential inmany industriesbut also have
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Figure 5. Market transparency potential in electronic markets on the
Internet
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Note: The higher the digital characteristics of the product, the higher the product
transparency potential. Also, the more dynamic the market mechanism, the higher the
price transparency potential. Firms will be unable to make choices of transparency
strategiesthat havea greater degree of priceor product transparency in I nter net-based
selling than the combination that characterizes an industry’s market transparency

potential.

expanded thepossibleset of strategi c alternativespossessed by firms. Before
thelnternet era, most firmswere subject to market structureand transaction-
making mechanismsthat werenot ableto bear asmuch market transparency
potential. Intheairlineindustry, thedominant channel for makingairlineticket
reservationsinvolved legacy CRStechnol ogiesat physical travel agencies.
Today, however, firmsin many industriesfirmscan now select thelevel of
market transparency withwhichthey will compete. Intermsof theframework
inFigure5, firmsareableto select almost any point inthe spaceinsidethe
market transparency potential of therespectiveindustry. By “inside,” wemean
pointsthat areeither below or totheleft of any industry’ sproduct transpar-
ency-pricetransparency combination that definesits market transparency
potential, or both.

The representation of this concept iswhat we call amarket transparency
space. By addingthesupplier transparency dimensionthat wediscussedtothis
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space, weformathree-dimensional spaceof transparency strategiesthat afirm
can adopt. Figure 6 illustrates the market transparency spacefor Internet-
based sellinginthecaseof airlinetickets.

Assume that afirm selects a specific transparency strategy tuple (i, j, k)
withinthemarket transparency space (Product Information Available, Price
Information Available, Supplier Information Available). Inthistransparency
strategy tuple, i, j and k represent the transparency levels of each of the
elementsintheproduct, price, and supplier transparency set that areavail able,
respectively, based onthemarket transparency potential, (1, J, K), wherel, J,
K aretheproduct, price, and supplier transparency potential levels, respec-
tively,and0<i<I,0<j<Jand 0< k< K. A firm should select the market
transparency tuplethat maximizesprofit. Thisiswheretheanal ysisof consum-
ers responsesto market transparency matters. A wrong assumption about the
valueof informationfor consumersmay resultinthewrongstrategy for thefirm.
Likewise, apricing strategy that does not fit with the market transparency
strategy selected may resultin sub-optimal revenues.

Figure6. Market transpar ency spacefor OTAsand airlineticket distribution

Online Travel Market Transparency Space

:
i
. 1
Market Transparency Potential E
1
Digital i
? Finencia e (RN

Secu:ities__ '
--------- e
Product -zl ONline . i
_— ! Travel Airline 1
Characteristics i Product Portals " i
— Information i
i Auctions of . . |
§ CIONES ) ectibles Available | Hotwire| :

Non-digital Pf'Oe“nei T e PP

Qe e Dynaic Lo o
Market Microstructire=---____ /,r",’ R e /,/ Supplier
__________ ’ <1 Information

7 K Available
Price Information Available

Note: The market transparency space isthe area in the rectangle below and to the left
of the market transparency potential. Here, I, J, and K indicate the maximum level of
product, price, and supplier transparency, respectively. The transparency strategy
tuple (1, J, K) identifies the market transparency potential. The location of each OTA
typeinthisgraphisbased onrelative market transparency positions, so the coordinates
are ordinal rather than cardinal.
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AsreflectedinFigure6, different typesof OTAscan beplacedinamarket
transparency spacerel ativeto each other. Inthemarket transparency space of
the OTA industry, Orbitz haspositioneditself closest tothemarket transpar-
ency potential. Wedeterminethisthrough our evaluation of itsmatrix display,
whichofferscompleteproduct, supplier, and priceinformation. Below Orbitz
inmarket transparency aretheairlineportals, which offer fewer travel options,
limited only tothose of theportal siteairlineand itscode-sharing partners.
Priceline.comand Hotwireexhibit thelowest |evel sof product transparency.
They bothfall shortinsupplier transparency because, prior totheconsumer’s
purchasetransaction, they conceal theairlinename. Pricelineistotheleft of
Hotwire in the market transparency space because it conceals all price
informationuntil theconsumer compl etesthe purchase, whileHotwireshows
someprices.

Our definitionof market transparency fitsthestrategy choiceproblemthat firms
faceabout whether toreveal or conceal informationinInternet-based selling.
Weoffereddefinitionsfor threedifferent typesof market transparency: product
transparency, pricetransparency, and supplier transparency. Weintroduced
the concept of market transparency potential to illustrate how electronic
marketstendtoincreasethe maximumlevel of market transparency thatis
availableto sellers. We also introduced the idea of amarket transparency
space. Wecharacterized thisasall the possibletransparency strategiesafirm
can adopt, bounded by the maximum or potential for a specific kind of
transparency inanindustry. Thisisdueto the nature of its productsand its
mercantileexchange mechanisms. Our conceptualization setsthe stagefor
researchers to achieve a more complete understanding of transparency

strategy.

Transparency Strategiesin
|nter net-Based Selling

Inthissection wewill usethetheoretical foundations presented inthelast
sectiontodevel op guidelinesfor firmadoption of anappropriatetransparency
strategy. Inthepresenceof informationasymmetry, sellersareuncertain about
consumers’ willingness-to-pay. Different formsof market transparency can
influence consumers’ willingness-to-pay and theimplicationsfor afirm’'s
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strategy choiceof market transparency withrespect tothemarket transparency
tuple.

Are Consumers Willing to Pay for Market
Transparency?

Anincreasein market transparency isassociated with adecreaseinthecosts
of information search and, consequently, it al sotendstoincreaseconsumers
willingness-to-pay. Therationaleisasfollows. Whenfirmsuseelectronic
markets to disclose information to consumers, in effect they are saving
consumersthecost of discoveringor findingthisinformationontheir own. This
resultsin higher consumer surplus(Bakos, 1997). Wecall thisthedirect effect
of market transparency on consumer surplus. In addition, there are also
indirect effects on consumer surplusrelated to theincremental benefits of
receiving new market information. Hence, increased expectationsof surpluson
thepart of consumerswill resultinhigher level sof willingness-to-pay. We
explorethisrationaleinmoredetail below inthecontext of product, price, and
supplier transparency. Tablel summarizesour analysis.

Table 1. Impact of market transparency on consumers’ willingness-to-pay
(WTP)

MARKET TRANSPARENCY TYPE INCREASESWTP DECREASESWTP
Product transparency X
Price transparency X

Supplier transparency

O Identity X
d Inventory X
d Cost X

Note: Empirical research is necessary to determine whether consumers do, in fact,
respond to increased levels of market transparency in the ways that we describe here.
Nevertheless, the point is this: by understanding the way in which willingness-to-pay
isinfluenced by changes in market transparency, firms will be in a better position to
decide what the best market transparency strategy may be to maximize profits.
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Product Transparency and Willingness-to-Pay

Product transparency can have animpact onwillingness-to-pay intwo other
ways: direct andindirect effects. Inadditionto thesearch cost benefits, product
transparency allowsthe consumer to discern product benefitsand shortcom-
ingswithhigher precision, whichmay resultinmoreaccurate product val uation
by theconsumer (Harbrouck, 1995). Akerlof’ s(1970) well-known parabl e of
themarket for lemonsillustrateshow anincreasein product transparency can
increaseconsumer surplus. Akerlof showedthat amarket for aproduct may fail
if customersarelessinformed about product characteristicsand quality than
suppliers. Hence, theoppositeal so applies. If consumersareawareof product
quality, their surplusought toincrease.

Theimpact of product transparency onwillingness- to pay in Internet-based
sellingiswellillustrated by the OTA example. InthefaresearchshowninFigure
2,Orbitzoffers233differentitinerariesfor areservationrequest for aroundtrip
between Minneapolisand San Francisco. BecauseOrbitz offersmoreinforma
tionabout alternativesfor travel, consumerswill utilizethisWeb siteto search
forinformationtoreducetheir search costs, adirect effect. However, thisdoes
not necessarily mean that theconsumer will purchasetheticket from Orbitz.
Consumersmay only search Orbitz for apoint of referenceonfaresandtravel
options, and then purchasetheir ticketsat another Web siteor eventhrough a
physical travel agency. Thiskind of consumer behaviorischaracterizedin
aggregateby the OTA industry’ slook-to-bookratio. Thisisameasureof the
percentage of people who visit atravel Web site of the total who make a
purchasetransaction. (For moreinformation onthisincreasingly standard
measure for Web site effectiveness, see Blue Square Studios at
www.bluesguarestudios.com/def _|ooktobook.html)

Orbitzlistsspecificitinerariesfor thetravel optionsofferedwhileHotwireand
Priceline.comdo not, asillustrated by Figures2through 4. A consumer who
valuesinformation about theitinerary may bewillingto pay apremiumwhen
purchasingon Orbitzinorder tofind abetter matchto hisor her travel needs.
Thisisanillustration of theindirect effect. Noticethat theindirect effect of
market transparency tendsto induce purchase moreso than thedirect effect
becauseit providesincremental val uetotheconsumer beyondthereduction of
search costs. Inthe OTA industry thedirect effect of product transparency
givesconsumerstheincentiveto perform multi-Web siteand multi-channel
searchbeforepurchasinganairlineticket. Industry research hasfoundthat 70%
t0 90% of air travel ers search more than one Web site before purchasing a
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Table 2. Normative guidelines for price-market transparency strategies

SCENARIO GUIDELINES

Product transparency affects market sizein | The price ratio between competing firms should

terms of base demand equal their market shareratio

Product transparency decreases price Two firms should price so their market shares
elasticity of demand equate

Both of the above The priceratio of the two firms should equal the

square of their market shareratio

Note: This table is adapted from Granados, Gupta and Kauffman (2003a). The
assumptions that underlie the model that produced these findings are as follows: two
firms, perfect competition, linear demand, short-termhorizon, and low marginal costs.

ticket (Forrester, 1999; Regan, 2001). In addition Niel sen Net Ratings (2001)
reportedthat for every dollarinonlinesales, OT Asstimul ated another 68 cents
in purchasesby phone, fax, or in person.

Granados, Gupta, and Kauffman (2003a) model ed therel ationship between
product transparency and base consumer demand, and price elasticity of
demand. Theauthorsanalyzesituationswhereanincreasein product transpar-
ency increases base demand and decreases price el asticity of demand. The
resultssuggest that firmsshoul d pricerel ativetotheir competitivepositioninthe
marketplace and decide upon alevel of market transparency so that their
transparency strategy maximizesprofits. If afirm’ saggregatemarket transpar-
ency level islower thanthat of acompetitor, thenthefirm should set alower
priceto compensatefor itslower level of market transparency. Someother
normativeguidelinesfromthisanalysisaresummarizedin Table2.

Price Transparency and Willingness-to-Pay

Several studiesand analysesintheeconomicsandinformation systems(1S)
literature suggest that price transparency may reduce willingness-to-pay.
Brynjolfsson and Smith (2000) report that i n business-to-consumer (B2C)
marketssomeretail erschargelow pricestoattractinformed consumers, while
otherschargehigh pricesthat |ess-well-informed consumersend up havingto
pay. Wise and Morrison (2000) suggest that even though the Internet has
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brought higher liquidity and transparency, sellers havelittle incentive to
participate due to the risk of price pressures. Thisis especially true, for
example, inbuyer-focused el ectronic marketsfor supply chain management
and procurement services, wheresupplierssuffer fromthenegativeexternali-
tiesof increasingly intense parti cipation-driven cross-competition (Dai and
Kauffman, 2004). Moregenerally, Stigler (1961) showedthat alower price
may resultif search costsarereduced and alower market priceisdiscovered.

Theeconomicrationalefor thiscana sobeunderstoodintermsof thedirectand
indirect effects. Regardingthedirect effect, ininterviewswithairlineexecutives,
wehavereceived consistent signal sthat thedirect effect of pricetransparency
— lower search costsfor cheaper alternatives — isreducing the prices of
ticketswhen consumerspurchaseonlinecomparedto other channels. Regard-
ingtheindirect effect, inatransaction-making environment with asymmetric
information, buyersareuncertainabout sellers’ opportunity costs. But now, as
Zhu (2004) recognized for B2B e-markets, consumerscan better estimatethe
sellers’ opportunity costwith higher pricetransparency. Inaddition, themarket
microstructureliterature suggeststhat dynamic market mechanismshavethe
capacity toprovidehigher pricetransparency. I nterpreting what we seemore
broadly, it appearsthat moredynamic market mechanismswill tendtolower
willingness-to-pay compared to static marketswith posted prices. Thisisinline
witheBay’ sJune2003 report that customersare moreinformed about prices,
which hasresultedinamoreefficient marketplacebut “ compressed margins’
(Hansell, 2003). Therefore, thedirect andindirect effectsof pricetransparency
createsimultaneousdownward pressureonwillingness-to-pay.

Supplier_Transparency and Willingness-to-Pay

Supplier transparency may havetwo oppositeeffectsonwillingness-to-pay,
dependingontheinformationthatismadeavailable. First, identity of theseller
increases the willingness-to-pay, similar to what we concluded about the
indirect effect of product transparency, sinceseller identity includessignals
about product quality. For example, inthesaleof airlinetickets, availability of
information about thecarrier providessignal sabout thequality of theproduct
(for example, safety, reliability, and on-board service). These signals of
product characteristicsallow aconsumer to make a better valuation of the
product to find onethat best matcheshisor her needs.
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Second, inventory information and cost transparency reduce maximum
willingness-to-pay, similar towhat weclaimed wastheindirect effect of price
transparency. Thereason isthat consumersare better ableto ascertain the
production and opportunity costsof aseller and the consequent reservation
priceof theseller. Thisisanal ogousto knowing thebid-ask spread of amarket-
makingintermediary inthesaleof stocksor bondsinthefinancial services
industry. By being ableto assessthetrading marginof sellers, thewillingness-
to-pay of consumerswill decreaseto minimizethesellers’ margins.

Market Transparency Indifference Curves

Our analysissofar involvesthe separateimpact of different typesof market
transparency onconsumers' willingness-to-pay. However, firmscommonly
makejoint decisionsto disclose product, price, and supplier information. In
other words, movements to define the firm’ s transparency strategy in an
industry’ smarket transparency space may invol veadjustmentsinmorethan
onetransparency dimension. Based onthelikely impactsof market transpar-
ency on willingness-to-pay that we have discussed, we will next try to
characterizetheimpact of thesejoint decisionsby introducing the concept of
market transparency indifference curves. For the sake of expositional
clarity, wewill focusour analysisontheindifferencecurvesfor theproduct and
pricetransparency, andleavesupplier transparency asidefor themoment.

Thedecisionsfirmsfaceto reveal or conceal information depend on their
impact onconsumers' economic behavior, assuming that themarginal costsof
providing different types of transparency are the same. If we assume that
product transparency tendstoincreasewillingness-to-pay and pricetranspar-
ency tendsto decreasewillingness-to-pay, aseller’ sindifferencecurvebe-
tween product and priceinformation should beanincreasing function. Inother
words, if anincreasein pricetransparency decreasesconsumers willingness-
to-pay, the seller must increase product transparency to offset thenegative
effect of pricetransparency and beindifferent. Thisprovidesthebeginningsof
policy guidancefor makingtransparency strategy decisions.

Todeepenthemanagerial insightsthat thispreliminary analysisyields,itis
important to exploretheimpactsbased ontheshapeof theseller’ sindifference
curves. The curves can be concave, convex, or linear, with each implying
somewhat different underlying tradeoff rel ationships. Assessing thetradeoffs
poses difficult managerial questions becauseit isnot easy to comparethe
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benefitsof making productinformationavailablevs. making priceinformation
available. For example, if an OTA isdeciding whether to conceal theairline
namefromthe consumer aspart of itstransacti on-making mechanism, then
what pricinginformation shouldbemadeavailableinorder to offset thenegative
impact of adecisionto conceal it? And how will that comparewithadecision
to conceal thenumber of stopsinthetravel itinerary?1t shouldbeclear tothe
reader that thisquestionwill requireamorecomplex analysis, and soweleave
itfor futureresearch. Butitisneverthel essimportant to point out that thedesign
of anappropriatetransparency strategy will involveanswering questionssuch
asthese.

What happensif themarginal returnof anincreasein product transparency can
be more than offset by a similar decrease in price transparency? Thisis
especially thecaseinfinancial markets, wherepricing information carries
valuablesignal sassociated with market efficiency. Investorsarelikely tobe
moresensitivetoachangein pricetransparency thanthey areto changesin
product transparency. Thisfinancial marketsexampleal sosuggeststhat there
may beapointinthemarket transparency spacewith high-pricetransparency
wherelessproduct transparency isnecessary. Many tradersoperatebased on
observationsof pricefluctuationswith only the basic product information
considered (for example, financial ratios, earnings per share, and soforth).
Thereisadiminishingreturntotheavailability of product informationsuchthat
withvery high pricetransparency, product information becomesalmostirrel -
evant. Thissuggeststhat in the market transparency space the form of the
indifferencecurvewill beconcave. Inaddition, thecurveislikely tobestrictly
concaveif information overload about pricecan occur, such that at somepoint
inthemarket transparency space, dueto priceinformation overload, price
transparency hasanegativeeffect on consumers’ willingness-to-pay.

Regarding consumers' indifferencecurves, sinceconsumersval ueboth prod-
uct and priceinformation, their indifferencecurveswill haveanegativesl ope.
Inother wordsadecreasein pricetransparency must beoffset by anincrease
inproduct transparency for theconsumer to beindifferent. At apoint of high
pricetransparency, as observed in financial markets, pricing information
sufficesandinvestorsare satisfied with afixed set of product information.
Assumethisindifferencecurveisstrictly convex. Figure7 depictstheindiffer-
encecurvesfor firmsand consumersinthemarket transparency space. This
representation suggests an efficiency frontier in the market transparency
space, withmany possi bleequilibrium pointswhereboth sellersand consumers
areabletomaximizetheir payoffs.
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Noticethat the efficiency frontier occursat apoint of relatively high price
transparency. This can partially explain why, in financial markets where
dynamicmarket mechanismsprevail, electronic market structurescan bebuilt
andwill besustainedintheir operationfor along period of timeastheprevailing
trading mechanisminaregionor for aspecifictypeof security (for example, the
New Y ork Stock Exchange, NASDAQ or theLondon Stock Exchange). In
contrast, in other marketswhere posted prices prevail, multipleelectronic
marketswith different levelsof market transparency are morelikely to be
found. Anexampleistheairlineindustry. OT Ashaveadopted multiplemarket
mechanismsin the market transparency space, attracting consumerswith
diversemarket transparency preferencesasshowninFigure6. But thismay
alsopartialy explainwhy, by bringing moredynamic market mechanismsto
B2C markets, auction models, such as the one used by eBay, have been
successful sincetheearly stagesof e-commerce. eBay’ shigh pricetranspar-
ency tendsto satisfy both sellersand buyers, suchthat product characteristics
takeasecond priority. However, Kauffman and Wood (2004) find that the
inclusion of apicturewiththedescription of anauctionitemon eBay tendsto
increaseabuyer’ swillingness-to-pay.

Insummary, we have analyzed the possibl e consequencesof product, price,
and supplier transparency on consumers’ willingness-to-pay. Generally a

Figure 7. Firm and consumer indifference curves in the market
transparency space

Efficiency Frontier

Product
Information
Available

Us Uz Uz
Price Infor mation Available

Note: V,, V, and V, represent the indifference curves of the seller, and U , U, and U,
represent the indifference curves of the consumer. The dotted line is the efficiency
frontier.
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positiveimpact onwillingness-to-pay favorstheseller, soafirmshouldtry to
inducehigher willingness-to-pay withitstransparency strategy. Wesuggest
that product transparency reducessearch costsfor productinformation, such
that therearepositivedirect and indirect effectsof product transparency on
willingness-to-pay. In contrast pricetransparency hasnegativedirect and
indirect effectsonwillingness-to-pay. Theresultsfor supplier transparency are
mixed, depending onthetypeof informationrevea ed. Weal sonotedthat firms
may beindifferent among transparency strategies, and we proposed ameans
toanayzethisviamarket transparency indifferencecurves. Thisoffersafirst
indicationregarding theimpact of transparency strategy decisionsthat movea
firmalong morethan onedimensioninthemarket transparency space.

Further Application of the Theory to
the Online Travel Industry

Inthissection, wediscussthefuturestrategiesand directionsfor futureresearch
in the OTA industry in the context of the theory of market transparency
presentedintheprevioussections.

Impact of Internet Technology on Market Transparency
Potential

The first issue is related to the impact of Internet technology on market
transparency. Inthe OTA industry, consumershaveal ot moreaccesstotravel-
relatedinformationthanbefore. If theassumptionisthat both product and price
transparency arevalued by theconsumer, the OTA industry likely contributes
toahigher level of market efficiency whereconsumersarebetter abletofind
theright travel optionthat satisfiestheir needs. However, theresult for the
sellersis less promising in two ways. First, increased levels of market
transparency by OTAsput downward pressure on the profitsof traditional
intermediariessuchastravel agencies. Thetheory of intermediation suggests
that thereturnstointermedi ation between suppliersand buyersarehigher when
searchismorecostly (Spulber, 1999). Therefore, increased market transpar-
ency potential threatenstheposition of travel agenciesinthemarket structure
of airtravel distribution.
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Second, based ontheassumptionthat anincreasein pricetransparency hasa
higher negativeeffect onconsumers’ willingness-to-pay thanasimilarincrease
in product transparency, thereisdownward pressure on air travel fares as
smarter consumersareabletofindlower faresandto ascertaintheairline’s
opportunity costs. Our interviewswithairlineexecutivespointinthat direction.
Further analysis of theimpact of market transparency potential dueto the
Internet isnecessary to support thisassessment. For example, model sof the
OTA industry can be built where the extent of market transparency is a
parameter that i nfluencesconsumer demand.

Market Transparency Space in Internet-Based Selling

In Internet-based selling, OTASs have the flexibility to reveal or conceal
information about the product and the supplier inmultipleways, based onthe
information reveal ed or conceal ed and thedesi gn of thetrading mechanism.
Table3illustratesmarket transparency dimensionsinthe OTA industry based

Table3: Characteristicsof the market transparency spaceof onlinetravel
agents

CONSUMER OBJECTIVE INFORMATION NEED INFORMATION
Product quality Supplier identity Airline name
Feature — itinerary Departure, arrival, layover
Feature — service Ground services (for example, e-ticketing, lounge)
Feature — service Class of service, mea
Comfort Flexibility Adv purchase requirements, refundability,
transferability, changes, payment forms
Warranty Policy for cancelled flights
Customer complaint rules
Payment form Online vs. other payment options
Integrity Safety Accident record, fleet age
Reliability On-time performance, lost luggage, complaints
Price discovery Posted Prices Prices of a specific or multiple itineraries
Demand, supply pressures Historical demand, prices
Seller’ s opportunity costs Lowest market price, airline inventory

Note: OTAs can select any combination of the above information to reveal to consumer
in their transparency strategy
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ontheinformation that can be provided to consumers. Thetable showsthe
numerousoptionsand combinationsthat OT Ascan sel ect, which showsthe
explosion of alternativesthat firms are faced with when trying to select a
transparency strategy.

Transparency Strategy Guidelines for Online Travel
Agencies

Withthetheoretical insightsdescribed above, firmscan performacompetitive
analysis for where they stand relative to the competition in the market
transparency space. Giventhecurrent optionsfor market transparency inthe
air travel bookingindustry, OT Ascan assessthe soundnessof their transpar-
ency strategies.

Granadoset al. (2003b) analyzed the competitive position of OTAsinthe
industry’s market transparency space. In 2001, Orbitz entered the OTA
market with a new technology that is superior to the electronic market
technol ogiesthat have been provided by CRSstotravel agentsand someother
OTAs. The CRSshaveanumber of technological limitationsregarding the
display of information ontravel optionsthat areavail ableto the consumer.
Sinceother OTAshave not been ableto devel op the softwarethat makesit
possibletolistticketsaseffectively asOrbitz’ smatrix display, Orbitzhasa
product transparency advantage based on its technology. Second, Orbitz
created contractswithairlinesand other OTAsthat requiredtheprovisionand
display of thelowest avail ablefares, resultinginastrong pricetransparency
position. Meanwhile, the airline industry’s pricing is based on a price-
matching practice (Morrison & Winston, 1996), which typically causes
homogeneouspricingfor agivenfaretype, origindestination, andtravel date.
Theconsequenceisthat consumerstendto prefer Orbitz becauseitspricesare
comparabl e (and sometimeslower) thanthose posted by other OTAS, based
on Orbitz’ schoiceof avery transparent market mechanism. Thismay explain
why Orbitz movedinto aposition of market |leadership sorapidly.

Thisprice-matching environment with multipleselling mechanismswithdiffer-
ent market transparency hasseriousimplicationsfor firmswith alow market
transparency strategy. Generally, to compensatefor alower market transpar-
ency, Orbitz’ srivalsshould beofferinglower prices, if they wishto appeal to
the same segments of the air travel consumer marketplace. However, in
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practice, itisdifficult togeneratepricediscountsfor theconsumersthat will
attract themtolesstransparent Web sites. Themost representativeexampleis
Priceline.com. Itsmechanismistheleast transparent becauseit only provides
product and priceinformationto abidding consumer oncethe consumer has
madeacontract-bindingbid. Therefore, itisat risk of |osing customerstomore
transparent OTAS, especially toHotwire, whichtargetssimilarly price-sensi-
tiveconsumerswhoarewillingtoforego product transparency to get abetter
price. Tocompensatefor thelower level of market transparency, Priceline.com
needsto offer incentivesto consumersto attract them. Themost tangibleoffer
isthat of lower pricesor special deals. Intheprice-matching environment that
weseeamongairlinefirms, thishasprovento bedifficult for Priceline.com.
L egg Mason analyst ThomasUnderwood hasreported that Priceline.comis
bigger and hasbeen more profitablethan Hotwire. Inaddition, thelatter is
growingmorerapidly (Mannes, 2003).1 Thismay partially explainwhy Hotwire
wasableto passPriceline.cominthenumber of new user adoptionsjust one
year afteritslaunch. Meanwhile, Priceline.comhaschosentolimittransparency
regarding product information, which putsitinasomewhat disadvantageous
competitivepositiongoingforward.

Another interesting contrast is between Orbitz and Hotwire, the industry
consortium OTAs. Theairlinefirmsreintermediated the OTA industry with
OrbitzandHotwire. TheOTA industry wasincreasingly characterized by non-
airline, third party entrants, including Microsoft’ sExpedia(www.expedia.com),
E-Travel.com (www.e-travel.com), GetThere (www.getthere.com), and
Travelocity (www.travel ocity.com), amongothers. They effectivel y segmented
the market with two different market mechanisms, onewith ahighlevel of
transparency and onewithalow level of transparency. Consumerswhovalue
information about theairlineandtheir travel itinerary aremorelikely to be
travelingfor businessor schedul ed meetings, sothey arelikely to purchaseon
Orbitz. Incontrast, price-sensitiveleisuretravel ersarewillingto purchaseon
Hotwireor Priceline.com becausethey arelessconcerned about theairlinethey
fly or thespecifictravel times. So, by leveraging consumers’ self-selection,
airlinescan pricediscriminate, ssgment themarket, and offer lower priceswith
lessrisk of adverse selection or retaliation by competitors.

Insummary, OTAshavemultipleoptionstoimplement transparency strategies.
However, duetothetechnol ogical superiority of Orbitz, other OTAsarenow
experiencingincreased pressureto adjust their transparency strategy choices
inthemarket transparency spaceto maintain market share. Inaddition, the
option to compensate consumers with lower prices due to lower market
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transparency isdifficult because of the price-matching environment of the
industry. The exclusive contractsthat require Orbitz to publish thelowest
market prices of other airlines and OTAs increases the pressures felt by
competitors. Therefore, webelievethat thelesstransparent OTAsarenow
faced withrethinking their market transparency strategy.

Conclusions

Toconclude, wesummarizethecontributionsof our theoretical exploration of
transparency strategy in Internet-based selling, point out some remaining
issues, and suggest somedirectionsof futureresearch.

Primary Contributions

We present anew mar ket transparency theory for Internet-based selling,
with afocus on the consumer’ s perspective and the implications for firm
strategy, and provideinsightsinto consumers' possibleresponsesto changes
inmarket transparency level sand theconsequencesfor organi zational strategy.
Increasingly, organizationsarefinding that theinformationthey previously
owned or had privileged accesstoisbeing shared el ectronically. Consumers
haveaccessto much moreinformationthanever before. Weintroducemarket
transparency potential to conceptualizehow informationtechnology canin-
creasefirms' ability tostrategizeabout theinformationtoreveal or conceal from
consumers. Theoutcomesthat wehaveobservedinthe OTA industry suggest
that thedynamicsof thecompetition arechanging dramatically. Wecall for
additional research ontheimpact of market transparency onfirmstrategy and
industria organization.

Thischapter providesabasisfor futureresearchin market transparency in
Internet-based selling. We explored the possible consequences of market
transparency on consumers’ willingness-to-pay, with therecognition that
differentinformationmay havedirect andindirect effectsonwillingness-to-pay
by reducing search costs. Firmswithahighlevel of market transparency may
havean advantagein attracting consumersto searchontheir Web sites, which
isindicativeof thedirect effect. Whenfirmsthat implement mercantileexchange
mechanismswithahighlevel of product transparency enableconsumersto
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makemoreaccurateval uationsof theproduct, increasing their willingness-to-
pay, weseeindicationsof theindirect effect. M ercantileexchangemechanisms
withlower level sof transparency attract consumerswho arelessconcerned
about product characteristics and who may be willing to give up product
transparency for alower price. Thissuggeststhat pricing and transparency
strategy must beclosely alignedto ensurethat firmsarenot at adi sadvantage
relativeto competitorswithahigher level of market transparency.

Remaining Issues and Next Steps

Itisimportant to recognizethat market transparency to the consumer com-
monly impliesmarket transparency to competitors. If consumersareableto
view theinformationthat afirmusesin sellingitsgoodsand services, thenits
competitorsnormally will beabletoview thisinformationand makestrategic
decisionsrelativetoit. Therefore, inadditiontothelinked decisionsthat firms
will faceindecidingwhat level sof product, price, and supplier transparency are
appropriate, there is also a concern about what will happen when this
informationismadeavailableto competitors. Although wehavenot covered
theimplicationsof these additional aspectsinthischapter, werecognizethat
further researchisnecessary to uncover themixedimpact of market transpar-
ency to consumersand to competitors.

Our theoretical devel opment of market transparency suggestsopportunitiesfor
research to confirm some of the exploratory aspects of this analysis. For
example, what isthecoll ectiveimpact of product, price, and supplier transpar-
ency onwillingness-to-pay?Whilewederived the possibl erel ationship be-
tween transparency and willingness-to-pay based on current literatureabout
theimpact of search costson consumer surplusandwillingness-to-pay ina
trading environment withasymmetricinformation, thereisaneedtoempirically
determinetheserel ationships. Econometric analysisof consumer demand
under different market transparency environmentscanbeperformedtoderive
therel ationshi p between market transparency and willingness-to-pay. Also,
economic experimentscan beperformedto comparemarket mechanismswith
different designsand level sof market transparency, to derivetheimpact of
these differences on consumers’ economic behavior. Clearly, researchin
exploringtheeffect of transparency hasimplicationfor managersinavariety of
industries, aswell asresearchersineconomics, marketing science, IS, ande-
commerce.
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Endnotes

1 BarryDiller’ sinterActiveCorporation (1A C) acquired Hotwireon Sep-
tember 22, 2003, in adeal that was valued at $685 million. Mannes
(2003) reportsthat, “ | AC’ sdeal for Hotwirecastsaspotlight onasection
of thediscount travel marketinwhich consumersbuy their planetickets
or pay for their hotel roomsbeforethey learnwhichairlinethey’ |l beflying
or exactly whichhotel they’ || bestayingat. Priceline.comcallsthesystem
its*NameY our Own Price’ travel service, whilel AC callsthemarket
‘opague’ travel.” According to comScore/MediaMetrix, asreported
here, “Hotwirehad 7.5 milliondifferent U.S. visitorstoitssitein August
... whilePriceline.com, whichal so operatesother travel sitesand offers
personal financial servicesthroughalicensee, had 5.6 millionvisitorstoits
flagshipsite.” Mannesfurther citesL egg M ason’ sestimatesthat suggest
that 2003 profitsfor Priceline, themarket |eader, will comeout at about
$150million, whileHotwire' s2003 profitswill beabout $110 million.
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Abstract

Thischapter analyzesthe structural dynamicsof multilateral business-to-
business (B2B) relationships based on game theoretical approach. It
focuses on the evolution of network structures initiated by three major
forces: a neutral intermediary, a dominant supply chain partner, and an
industry consortium. We show the typical enterprise network structures,
identify the conditions that cause structure reconfiguration, and
demonstrate the change of social welfare in the evolution process. Web-
based technol ogies have changed the landscape of enterprise networks,
and the proposed framework will provide an analytical under standing of
the endogenous formation and dynamics of enterprise networks in the
information era.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



114 Zhao, Shaw, Xia & Subramaniam

| ntroduction

Duetothevast benefitsof web-enabled networks, they havebecomeincreas-
ingly popular ininformation-intensiveindustries. Firmsrealizethat business-to-
business rel ationships often have impacts beyond the bil ateral exchanges
between the firm and its business partner. For example, the well-known
bullwhip effect (L ee, Padmanabhan & Whang, 1997) referstothedistortion of
demand whenthenumber of intermediariesincreasesinasupply chain. Thus
whenthemanufacturer evaluatesitsrel ationshipwithawhol esaer, it hastotake
intoaccount theretailersthat thewhol esal er serves. Evencompetingfirmsare
forming horizontal marketpl aces, such astheconsortia(for example, Covisint,
Transora), composed of multiplebuyersand sellerstoimprovepurchasing
efficiency andfacilitatecollaboration. Evidently, thankstoinformationtechnol -
ogy, thecost of integrating another firmintheva ueweb continuesto decrease.
Asaresult, theformation and evol ution of valuewebshavebecomehighly
dynamic.

Thebenefitsof suchweb-enabled networksarewell understoodintheindustry.
They encourageinformation sharing, thusleadingto better coordinationamong
partnersin activitiessuch asdemand forecasting and new product develop-
ment. Andtheformationand evolution of suchenterprisenetworks(EN) have
yettoattract attentionfromresearchers. Existingliteratureinrelatedfieldssuch
as economics and management have mostly focused on characteristics of
specificnetwork structuresthat areexogenously given. However littleresearch
studieshow EN form endogenously and evolve(Tomak & Xia, 2002).

Inthischapter westudy theformationand evolutionof EN. Inour setting, each
firmisregarded asarational entity andwill createand sever itsrel ationships
with othersinorder to maximizeitsown payoff. Thestructurewill evolveas
firmsrespondtomarket changesthat will affect their payoff. Weanayzethree
typesof EN, whichareprevalentinthee-businessarea. They are: e-Market,
EN enabled by aneutral intermediary; e-Hub, EN enabled by information
sharing acrossadominant supply chain partner; andindustry consortia, EN
enabled by abuyer-based consortium.

Theremainder of thechapter isorganized asfollows. Thenext sectiongivesan
overview of EN and reviewsrelated literature on network economics; the
sectionon model settingspresentsthegeneral model of EN; the next sections
separately discusstheevolution of thethreetypesof EN; and thefinal section
concludeswithasummary of our findingsand somefutureresearchdirections.
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Economics of Enterprise Network

Definition: An Enterprise Network (EN) is a network formed among
multiple enterprises to realize certain functions.

EN facilitatesbus nesstransactionsamong trading partners. Therel ationships
among them can be general and broad, from arm-length relationships to
strategicalliancesto even market-based rel ationships. Supply chain networks
and spot marketsfor particul ar productsareexamplesof EN. Tofulfill critical
businessimperatives, self-interested firmsarea waysseeking efficient connec-
tionswiththeir trading partners. Whilesomegeneral trendsarewell known?,
itisnot clear which network structuresaremorelikely toformandwhichones
aremorestable. Moreimportantly, knowing theconditionsof obtaining stable
networksbeforeand after the changes, wecan gaininsightsintothecritical
factorsleadingto new stablenetworks, propertiesof new EN, and theresul tant
changeinsocial welfare.

Toanswer thesequestions, weusenon-cooperativenetwork gamestosimulate
thenetwork formationand evol ution process. Economistshaveusedthegame
theoretical approachtomodel network formationfor sometime (Aumann &
Myerson, 1988; Myerson, 1991). Their findings can be grouped into three
categories: (1) Theimportanceof network rel ationshipsindeterminingthe
outcome of economicinteractions(Jackson, 2003); (2) Somedominant and
stablenetwork structuresunder variouscircumstances(Bala& Goyal, 2000);
(3) Relationship between stability and efficiency of networks(Jackson, 2001).
Our work extendstheconceptsin network economicstomakeit closer toreal -
world scenariosof I T-enabled EN. Weincorporate heterogeneousplayers
such as buyers, sellers, intermediary, and industry consortia. And value
functionsof playersinour study aremoreconcrete. Weidentify threedominant
ways to restructure business connectionsin the Internet era: connections
throughaneutral intermediary toidentify and reach new partners(for example,
FreeMarketsand Converge); connectionsthrough adominant supply chain
partner to shareinformation collectively (for example, Ciscoand Wal-Mart);
and connectionsthroughaconsortiumtoemphasizeindustry-level connectivity
(for example, Covisintand Transora).

Type | EN is an exchange market between buyers and sellers. With the
aggregation benefits of B2B electronic marketplaces (Y oo, Choudhary &
Mukhopadhyay, 2003), theintermediary enterstheoriginally direct buyer-

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



116 Zhao, Shaw, Xia & Subramaniam

seller network and causesashift to theintermediary-centered network. Type
I1 EN isalinear supply chainwherethetraditional informationflowisachain
structurealongwiththematerial flow. Toincreasethenetwork level visibility,
adominant supply chain partner investsine-Hub, whichisastar structurewith
centralized information exchangeplatform. Typelll EN alsofocusesonthe
exchangemarket between buyersand sellers. To reduceredundant connec-
tionsandincreasebargaining power, buyersformaconsortium. Collaborative
sourcingtransfersthedirect buyer-seller network toafan structure. Proposi-
tions in this chapter show the equilibrium conditions for each dominant
structure, which enable usto compare social payoffs before and after the
evolutionand discover important propertiesof theevol ution process.

General Economic M odel Settings

Weusegraph G torepresent the EN structure. In G, g,=1 meansthereisa
link betweenagenti and agent j, otherwisegij =0.VauefunctionV,(G) denotes
the expected payoff of agent i in the network G. Agentsin EN exchange
physical productsor informationgoods. Individual payoff isachievedfrom
realized tradesamong agents, andit will bedetermined by network structure
andtheagent’ srelativepositionintheentirenetwork. Agentsincur certain
costs, such asstartup costs, link costs, and switch costs, tobuildand maintain
links.

Wefocusontwo propertiesof EN: equilibrium and efficiency. Efficiency
emphasizesthesocial welfare, whichisthetotal payoff of all participantsinthe
network. Equilibrium meansthat no agent wantsto deviatefromthecurrent
statuswhenother agentskeeptheir existinglinks. Weutilizetheconcept of pair-
wisestability proposed by Jacksonand Wolinsky (1996), whichrequiresthe
consent of both partieswhen inter-firmrelationshipsareto be established,
whileseveranceof aconnectioncanbedoneunilaterally. Arcsintheequilibrium
network G should satisfy thefoll owing conditions:

(i) for alij e G,V,(G) 2V, (G —ij) andV, (G) >V, (G- i})
(i) forallij e G,if V,(G) <V, (G +ij) thenV, (G) >V, (G +ij), and vice versa
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Type | EN (e-Market):
EN Enabled by a Neutral Intermediary

Direct Buyer-Seller EN

Without any intermediary, buyersand sellersformdirect linksto exchange
goods. Buyer set (B) hasmbuyersand seller set (S) hasnsellers. Duringatime
period, each buyer demandsoneunit of agood and each seller producesone
unit of agood. Inmany cases, competitionisontheseller’ sside, soweassume
n>m. Itiseasy toextend our analysistothebuyer-sidecompetitionand derive
asimilar outcome. For oneunit of good, each buyer hasthe samewillingness
topay, 1. Eachseller S has production cost ¢, whichisindependently and
identically distributed on [0,1] with uniform distribution F. F iscommon
knowledgewhilec isonly knowntotheseller S.

Inthemarket, welimitthebilateral exchangesonly betweenthelinked buyers
andthesellers. Krantonand Minehart (2001) giveadetail ed discussion about
thereasontointroducesuchabilateral relationshiptofacilitateaparticul ar
exchange. Weassumethatit costsabuyer ¢, andaseller c_tobuildand maintain
suchalinkinoneperiod. A second priceauctionisadoptedtogeneralizethe
competitionfor goods. Overall linkagepattern and theauction mechanismwill
jointly determinethefinal allocation of goods.

Thenetwork formation processcan be described asthefollowing two-staged
game

» StageOne: Buyersand sellers simultaneously determine whether to
maintainalink between each other. Thenetwork Gisobservabletoall
players.

»  StageTwo: Eachseller privately knowsitsreservationvalue, and they
competeinthesecond priceauction constrained by thelinkage pattern.

Definition: TheLeast-Link Allocatively Complete (LAC) ENisa network
guaranteeing the efficient goods allocation? between two groups of
enterprises with overall fewest links.
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Figure 1. LAC EN with three buyers and five sellers

TheLACEN (Figurel)istheonly efficient structureindirect buyer-seller
networks(Kranton & Minehart, 2001). With any realization of thesellers’
production costs, theL AC structurecanawaysdeliver goodsfromsellerswith
lowest production coststo all buyers. InaLAC EN, each buyer hasn-m+ 1
links. Butthesellers' positionsareasymmetric, andthenumber of their links
rangesfrom1tom.

Withtherangeof small-link costsshowninProposition 1, LAC networksare
theonly equilibriumoutcomeof thegame.

Proposition 1Equilibrium of theL AC EN: For

0<c, Sl/(n}n+1)
m

and

0<c, Sl/(n}n+1)
m )

theLACEN istheequilibriumaswell astheonly efficient EN.
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Theexpected social welfareis:

2n—-m+1
m{m— (n—m+1)(c, +c,)}.

Inthefollowing sectionwewill show that the entrance of theintermediary
improvesthesocia welfare.

Buyer-Seller EN with a Neutral Intermediary

Indirect buyer-seller networks, both setshaveto maintain multiplelinksto
keeprelatively strong bargai ning power and get the highest expected payoff.
Withtheentry of aneutral intermediary, alargenumber of buyersand sellers
can begatheredtogether whileeach of themonly needsasinglelinkagetothe
intermediary. Buyersand sellerswill incur switching coststo changefrom
traditional buyer-seller connectionstointermediary-based connections. Inthe
model, we assume that the switching costs are the samefor the buyersand
sellers. Defactothedegreeof I T adoption and transacti on standardization can
affectthelevelsof switching costs(Y ooetal., 2003).

Thefollowing games mul atestheevol ution processinitiated by theentry of the
intermediary.

*  StageOne: Anintermediary, who hasspentinvestment |, invitesbuyers
and sellersto participatewithentrancefeee, ande, respectively®. Buyers
and sellerssimultaneously decidewhether tojoinwithswitching cost s,
ands,. Network Gisobservabletoall participants.

»  StageTwo: Eachseller privately knowsitsreservationvalue, and sellers
compete in the second price auction constrained by the connection
patterns.

Definition: The Intermediary-Centered (1C) EN is a network where two
groups of enterprises connect to each other through an intermediary.
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Figure 2: 1C EN with three buyers and five sellers

Intermediary

Limited by computational complexity, Proposition2 only considerstheinvest-
ment level under which LA C networkswill transformto | C networks(Figure
2),whereall buyersand sellersonly haveonelink withtheintermediary. Inthe
real world, there are variations where both direct buyer-seller links and
intermediary-centeredlinkscan coexist.

Proposition 2 (Equilibrium of thel CEN): For
| <m{(n—m+1c, —s,} +n(c, —s,)

theLACEN will changetothel C network, whichistheonly equilibrium
andefficient EN.

Based on Proposition 1 and 2, we find two critical factors that make the
evolution processinitiated by theneutral intermediary morelikely to happen:

e Propertyl.1l: Themorebuyersandsellersareinthedirect buyer-seller
networks, the easier the intermediary achieves aggregation benefits
profitably.
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 Property |.2: Thelower the switching costsincurred by buyersand
sellers, theeasier thel CEN substitutethe LACEN.

Inthenew structure, theexpected social welfareis:

2n—m+1

—ms, —ns, |
rn2(n+1) =M%=

Theentry of theintermediary not only causesthestructureevol ution but al so
increasesthesocia welfare. However, theintermediary tendsto under-invest
becausesellershaveasymmetricpositionsindirect buyer-seller networks, and
someof themshareincreased socia welfarefromtheintermediary’ sinvestment
under theuniformentrancefee. Themorethenumber of sellersinthedirect
buyer-seller networks, thelarger theincentivegap becomes.

*  Propertyl.3: Theinvestmentlevel under whichtheintermediary iswilling
toinvestislower thantheinvestmentlevel under whichthesocial welfare
canbeimproved (Figure3).

Figure 3. Gap between the intermediary optimal investment level and the
social optimal investment level

Investment 4 .
Level _ Tolmprove Social Welfare
To Improve Intermediary’s
Payoff
» N
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Type Il (e-Hub): EN Enabled by
| nformation Sharing Across a
Dominant Supply Chain Partner

Linear Information Sharing M odel

Westudy information sharing problemsamong nsupply chain partners. They
formalinear physical supply chainwheretheinformationflow isindependent
frommaterial flow. Weassumeeach partner ownsoneunit of information that
hasavalue of 1. We generalize all kinds of valuable information, and the
importanceof informationowned by different partnersistreatedequally. The
parameter d € [0,1] measurestheefficiency of informationtransmission. And
whentheinformation-sharing channel coincideswiththephysical supply chain,
wenormalizetheinformationlink costtozero. Otherwisepartner i will incura
costc, to maintain an additional information link with partner j. Thevalue
functionfor each partner intheinformation-sharing network Gis:

V,(G)=1+ Y.8" - Y'c;

jij#i jijeG

wheretij isthe shortest path between partner i and partner j. For agroup of
supply chain partners, the chain network represents the traditional linear
information-sharing channel thatiscons stent withthematerial flow (Figure4).

Figure 4. Linear information sharing model

Information Sharing Channel
Physical Supply Chain

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Structure Evolution of B2B Enterprise Networks 123

Definition: The chain EN is a network where a group of enterprises
connect with each other sequentially and the two end nodes are
disconnected.

Theinformationnetwork Gwill havedifferent stablestructuresbased ontherange
of theinformationlink cost (Jackson & Wolinsky, 1996). Whenc > 6—0", no
additional informationlink canbeprofitableandthechainnetworkistheunique
equilibriumstructure.

Collabor ative I nformation Sharing

E-Hubisaninnovativeinformation-processing model (Lee& Whang, 1998),
inwhichall supply chain partnerscollaborateand shareinformationthrougha
central point. By adding only onelink tothe hub, each partner canreceivethe
informationfromall other partnerswithout any intermediary agents. A supply
chainpartner will betheinitiator inthee-Hub model, and other partnersincur
alink cost to connect to the e-Hub.

Definition: The Star EN is a network in which an enterprise becomes a
central point and all the other enterprises coming from the same group
only connect with it.

Withasmall informationlink cost candlow e-hubinfrastructureinvestment|
shownin Proposition 3, collaborativeinformation sharinginane-Hub will
becomeastar network (Figure5). Thesupply chain partner initiating thee-
Hub, suchasCisco, isthecentral pointinthestar network.

Proposition 3 (Equilibrium of the Star EN): For c<(n—23)(6-6% and
<1+ (n—-1)6—-(1-3")/(1-9),thestar EN will bethe unique stable
andefficient structureof theinformation sharing network originated from
thechain EN.

Proposition 3impliesthefollowing characteristicsof theformation of thestar
network when agroup of supply chain partnersadopt thee-Hub model .

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



124 Zhao, Shaw, Xia & Subramaniam

Figure 5. Collaborative information sharing in an e-Hub

*  Propertyll.1: Themoresupply chainpartners(n), themorelikely the
emergenceof astar EN.

Itisquiteintuitive; thebenefitsfrom collaborativeinformation sharing will
increase with the number of participants because of the positive network
effects. Cisco plansto embracemorethan 2,000 of itssupply chain partners
intoitse-Hub (Grosvenor & Austin, 2001). Wal-Mart haslinked many of its
25,000 supplierstoatrading network it set upin 1991 (Y oung, 2002).

*  Propertyll.2: Theendplayersinthesupply chainhavemoreincentive
toinitiatethee-Hub.

The reason is that end players face severe information loss in the linear
transmission channel. For example, Mathiasand Kapur (2002) mentiona
case where aleading upstream supplier runs an e-Hub to work with its
manufacturers.

Social welfarewill increaseintheevolution processbecausethe number of
participantsdoesnot changeintheevol utionandindividua firmshaveincentive
tojointhee-Hub only whenthey canreceivebetter payoff.
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Type Ill (Industry Consortium):
EN Enabled by Buyer-Based Consortium

Buyer-Based Consortium in a Market with Seller-Side
Competition

Themodel isanalogoustotheoneinthesectiondealingwith Typel. Instead
of theentry of athird party, buyerscoordinatewith each other actively. And
in the full participation scenario, they will form aconsortium asavirtual
monopoly in the market. In order to achieve collaborative sourcing at the
consortium, they need to coordinate with each other. Each buyer in the
consortiumwill faceacoordination cost, whichisalinear function of thenumber
of participantsintheconsortium: k* thenumber of participating buyers. Buyers
and sellersincur switching costswhenthey use consortium-based connections
instead of buyer-seller directlinks.

Definition: TheFan EN isa network in which a consortium of enter prises
becomes a central point and all the other enterprises coming from a
different group only connect with it.

When all buyersjointheconsortiumand sellersonly haveonelink toit, the
buyer-seller network becomesafan network (Figure6) andthebuyer-based
consortium becomesthe central point. For small coordination costsamong
buyersand small costsincurred by sellersto connect with the consortium, the
fannetwork istheequilibriumoutcomeof thegame.

Figure 6. Fan network incorporating the buyer-based consortium
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Proposition4 (Equilibrium of theFan ENintheBuyers Market): Inthe
casewherecompetitionisonsellers’ side, when

n-m+1
<—
m

Kk

b

S
m
and

Ss +Cs SM
2n(n+1)’

theLACEN will changetothefan EN.

Our finding showsthat buyersaremorelikely toformthefan network if the
number of sellersjoining (n) ishigh. But alarge number of buyersin the
consortiumwill have negativereactionsto theformation of the consortium
becauseit will bemoredifficultto coordinateamongthebuyer group. Sellers
can also enjoy benefitsfrom reduced connections and aggregated demand
while not weakening their bargaining power. When competitionison the
sellers' side, buyersarewilling toform aconsortiumto gain benefitsfrom
reduction of link costs, if the coordination costsover the network arelow.
Benefit fromimproved bargai ning power isnot significant, aspriceisalready
competitive.

Buyer-Based Consortium in a Market with Buyer-Side
Competition

If indirect buyer-seller networkstherearemorebuyersthan sellers, thenthe
buyer-based consortiumwill changenot only thelinkage pattern but alsothe
trading mechanism in the network. When small and medium-size buyers
congtitutetheconsortium, theaggregated demandwill increasetheir bargaining
power. Inthe extreme full participation case, buyers can even squeeze all
sellers’ profits.
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Whenm>n, weassumethat each seller producesoneunit of good at cost zero.
Each buyer has a different willingness to pay that is independently and
identically drawnfromauniformdistributionF between0Oand 1. Theoutcome
fromthedirect buyer-seller network settingisanatural extension of thecase
wediscussed before. TheL AC network istheequilibriumand only efficient
structurewithlow link cost. Inany LAC network, each seller keepsm—n+ 1
whilebuyers' positionsareasymmetric.

When buyers form the consortium, they incur the same coordination cost
function as before. The difference is that if all buyers agree to join the
consortium, they canformavirtual monopoly inthemarket and determinethe
price that makes the surplus of sellers close to zero. Aggregated demand
increasesbuyers’ bargai ning power significantly inthiscase. Buyersadopt
egdlitarianallocationrule, wheregoodsaredeliveredto buyerswiththehighest
willingnessto pay whilethesurplusissplit equally amongall buyers. Egalitarian
allocationrulehasvery nicepropertiesintermsof aligningindividual incentives
with efficiency (Jackson, 2001). Tolet thefan structurebetheequilibrium
outcomeof thegame, coordination costsamong buyersshould bewithinthe
rangegiveninthefollowingproposition. Still, thegreater thenumber of buyers
inthenetwork, thelesslikely fannetwork will emerge.

Proposition 5(Equilibrium of thefanEN intheSellers’ Market): Inthe
casewherecompetitionisonbuyers’ side, when

1 _n(m-n) _n(s;+cy)
<E{ m(m+1) TG m L

the LAC EN will changeto thefan EN, where each seller’ s expected
payoffiscloseto zero.

Proposition4and5jointly imply twoimportant propertiesof thebuyer-based
consortium:

*  Propertylll.1: Theformationof thebuyer-based consortiumwill cause

thefan EN tosubstitutetheLACEN inthebuyer-seller exchangemarket.
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However themarket competition hassignificantimpactsontheequilib-
rium conditionsunder whichtheevol ution can be predicted.

If competitionisonthesellers' side, thetrading mechanism doesnot change
sincebuyershavealready enjoyed advantagesfrom competitivepricebefore.
If competitionisonbuyers’ side, bargaining power inthemarket will change
dramatically. Inthat situation, improved bargaining power isanother major
benefit that buyersgainfromtheconsortium. Meanwhiletheformation of the
consortiumismoredifficult. Sellersarereluctanttojoin, sincetheir bargaining
power isweakened by theformation of the consortium. Moreover buyers
heterogeneouspositionsinthedirect buyer-seller network makeit difficultto
allocatethebenefitscoming fromtheconsortium (Kaplan & Sawhney, 2000).

*  Propertylll.2: Intheevolution caused by the buyer-based consortium,
theimprovement of thesocial welfareisuncertain becauseof theemer-
gence of the monopoly power that is counterbalanced by the reduced
overall connection costs.

IntheEN, if all entitiesarefreeto choosebetweentheir current linksand new
options, network evolutionsusually increasethesocia welfare. However, inthe
evolution caused by thebuyer-based consortium, sellersareforced to connect
totheconsortiumevenif their payoffsareworsethanin LA C networks. Sothe
improvement of thesocial welfareisuncertain.

Conclusions

Inthischapter weshow how self-interested firmscanformdifferent formsof
collaborative EN to maximizetheir individual payoff. Our work provides
managerial implicationsto better managethedynamicsof EN and understand
strategiestodevel op B2B rel ationships.

Reduced link costsand improved efficiency of productsallocationaremain
reasonstointroduceanintermediary. With enough participantsintheoriginal
network, andwith easeof connectingtotheintermediary using I T, afundamen-
tal structural shift from direct buyer-seller networks to an intermediary-
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centered network will beexpected. Collaborativeinformationsharing at thee-
Hubfundamentally changestheindividual informationexchangemechanism.
Anindependent and centralized information sharing processprovidesbetter
visibility, and better informationquality from collaborationisbeneficial for all
partners. Feasibility of e-Hub evolution depends on both the number of
participantsand theefficiency of information transmission. Aggregation of
buying power provideseconomiesof scale, and reduction of link costsisone
major benefit buyerscan enjoy from theformation of the consortium. Low
coordination costsamong buyersarecritical torealizethistypeof evolution.

Web-based technology isthekey driver torealizethe collaboration among
many trading partners. Advanced I T providesstrong aggregation capabilities
totheintermediarieswithlow set-up costs. Thelnternet makesit much easier
for many partiesto connect withtheintermediary thanbefore. I T enablesreal -
timeinformation exchangesat e-Hub. Web-based technol ogiesprovidean
efficient formof informationtransmission acrossmultipleorgani zations, and
they enabl econnection of heterogeneousparticipants.

Future extensions can be made based on our work. In thischapter we only
consider thefull participation situations. Futureresearch can beextendedto
moreinteresting partial participation cases. For example, if only somebuyers
jointheconsortium, how will thebuyers andsellers’ bargai ning power change
dueto emergenceof the consortium?Weassumehomogeneousinformation
valueinthemodel . Inmany casesinformationvaueownedby different partners
isheterogeneous. For example, Wal-Martisinterestedininvitingonly direct
supplierstojoinitse-Hub while Cisco encouragesboth direct and indirect
partnerstojointhee-Hub. Futureextensionsonthemodel will addressthese
issues.

Westudy the Web-enabl ed inter-organi zational systemsfromthenetwork
perspective. Moresubtleissuescan beidentified at theorganizational or inter-
organizational level. How doesthefirmimproveitsinternal operationsto
achievebetter external collaborations?In collaborativeinformation sharing,
firmsneedtodecidethelevel of informationthey wantto publishat thee-Hub.
The firm that initiates the e-Hub, for example, Cisco, may increase its
bargai ning power inthe supply chainbecauseeven upstream suppliershaveto
gothroughthee-Hubtoshareinformationwiththeir buyers, whichthey did not
havetodobeforeparticipatingine-Hub. Trust and past collaborationexperience
will influencethecoordination effort inthebuyer-based consortium. Evolution
of EN thusprovidesusarichresearch areaintheinformation systemsfield.
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Endnotes

1 Somefirms, suchasAdaptec, spread out their supply chainglobally (Lee
& Whang, 2001). Others, such as Li & Fung and Nike, use loosely
coupled networks to substitute tightly coupled integration (Brown,
DurchSlag & Sagel, 2002). Still othersadopt industry-widee-business
standards, such as those created by RosettaNet, to facilitate inter-
organizational transactions.

2 Efficient goodsallocation ensuresthat transactionsonly happen among
enterpriseswithlowest costsor highest valuations.

3 For unit demand in the model, the entrance fee can be considered
transaction-based.
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Chapter VI

Percalved Risk and
Escrow Adoptionin
Online
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Auction M arkets:
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Abstract

Escrow is an emerging trust service in online consumer-to-consumer
auction markets in preventing Internet fraud. This chapter studies the
effect of traders’ perceived risk on the adoption of online escrow service
(OES). This research establishes decision-making models for both the
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honest trader and the monopolist OES provider. Perceived risk rate
(PRR), adynamic measureof perceivedriskfor onlinetraders, isintroduced
to link the two decision-making modelstogether. A calculative model for
PRRisproposed, and the primary outcomesfromthe computer simulation
for PRR measurement are presented. This chapter reveals that OES
adoptionispositively correlated to the estimated level of traders' PRR. A
higher PRR definitely leads to a higher OES adoption rate and hence
reduces the Internet fraud in the auction markets. In addition, an
over estimate of PRRIeadsto higher adoptionrate, lower defrauding rate,
and higher fraud blocking rate.

| ntroduction

Inthe past several years, commercial activity ontheWorld WideWeb has
brought about leaps in electronic commerce. In particular, customer-to-
customer (C2C) onlineauctionshaveturnedvirtually every Internet user into
apotential trader. Thegrowing revenuesrecei ved by C2C businesses, suchas
eBay, show apromising future for e-commerce. However, the increasing
amount of Internet fraud makes potential tradersreluctant to trade online.
Accordingtothelnternet Fraud Watch, operated by theNational Consumers
L eague, fraudul ent onlineauction saleshaveremained thenumber onesource
of Internet fraudinthepast several years. During 2002, 90% of thefraud cases
reported tothelnternet Fraud Watchwereonlineauctionrelated, risingfrom
70%in2001. Alsotheaveragel ossper claimfor onlineauctionfraudrosefrom
$326 in 2000 to $411 in 2001 (Internet Fraud Watch, 2002). These
statisticsreveal therisksof |lossesduetofraudthat current onlinetradersface,
aswell asthepotential lossof trust in online marketsamong tradersdueto
fraud.

Recently, onlineescrow isemerging asanimportant typeof trusted third party
(TTP)inInternet-based auction marketplaces.: Onlineescrow service (OES)
providers, suchasEscrow (www.escrow.com), havebecomemajor playersin
preventing Internet fraud. OES providersactasaTTPinanonlineauction,
providing securemethodsfor transferringitemsand paymentsto both parties.
Therefore, OEShasreceived muchinterest frommost C2C auction businesses.

I nternet-based auction marketplacesare characterized by asymmetricinfor-
mation (Choi, Stahl & Whinston, 1997), meaning that thetransacting partiesdo
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not havethesameinformation (Akerlof, 1970). Among the many aspectsof
asymmetricinformation, two areclosely related to onlinefraud: oneisthe
uncertainty of theidentity of theonlinetrader; theother istheuncertainty of the
merchandisequality.

Onlinetraderscaneasily remainanonymousor changeidentities. InonlineC2C
auctionmarketswherenumerousindividual sparticipate, itisnearly impossible
toattributeanidentity toany particul ar trader. Sincehonest tradersareunable
to observethehonesty of their trading partners, perceivedrisk (Beach, 1997;
Clemen, 1996; Cunningham, 1967; Grewal, Gotlieb & Marmorstein, 1994)
playsacritical roleintrading decisions. Inarecent study oneconomicmodeling
of OES(Hu, Lin, Whinston& Zhang, 2001), perceivedrisk playsanimportant
roleindecision-making of OESadoption. Complementary to perceivedrisk,
trust hasbeen extensively studiedintheapplication of el ectroniccommerce.
For example, Kollock (1999) expl oresendogenoussol utions(for exampl e, the
feedback systemineBay) tothe problemsof risky tradein el ectronic markets.
LeeandY 00(1999) focusontheproblem of quality discovery intheelectronic
tradeof physical goods. Ba, Whinston, and Zhang (2003) designaT TPthat can
facilitatetrust-buildingintheonlineenvironment by bindingtrading agents’
reputationswiththeir onlineidentities.

Recently, therelationship between perceived risk and trust hasbecome an
important researchtopic. It hasbeen argued that securing onlinetransactions
withtrust servicesprovided by TTPcaneliminatetheeffectsof perceivedrisk,
andthereforeincreasethesocial welfarein | nternet-based el ectronic markets
(Chircu, Davis & Kauffman, 2000; Friedman & Resnick, 2001; Resnick,
Zeckhauser, Friedman & Kuwabara, 2000).

Thischapter isintended to study theeffect of perceivedrisk on OESadoption
inInternet-based C2C auction marketsusing both theoretical and experimental
approaches. The next section defines perceived risk rate, ameasure of an
honest trader’ srisk perceptionin C2C auction marketsthat involvetraders,
cheatersand onlineescrow serviceproviders. Inthesection after an honest
trader’ sdecision-making problemisdiscussed and online escrow adoption
criteriaarederived. Thisleadsto adiscussion of themonopolist OESprovider
profit maximization problemintheoptimum pricing section, whichthenleadsto
adiscussion of theissueof perceivedrisk rate estimation. Themeasurement
section briefly introducesaPRR measurement model and presentsprimary
outcomesfromthesimulation of PRR.
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Agents in Online Auction Marketplaces
with Online Escrow Services

Therearethreetypesof agentsin an I nternet-based auction marketplacewith
onlineescrow services: twotypesof traders, honest typesand cheating types,
and OESproviders. AnOESprovider’ sgoal isto maximizetheexpected profit
fromitsOESby designingthebest OESfeeschemethat canleveragetheusage
of itsOES. Anhonest trader maximizeshisor her expected utility by deciding
whether or not to adopt an OESto prevent possiblelnternet fraud. A cheater
maximizeshisexpected utility by determiningwhether to cheat under different
circumstances. Cheatersknow that an OES can protect honest tradersfrom
Internet fraud.

Anonlineescrow serviceprovider operatesby holding abuyer’ spaymentin
escrow. A seller shipsmerchandisetoabuyer only after thebuyer haspaidthe
OESprovider, implyingthat afraudulent payment can bedetected. Paymentis
released totheseller after the buyer hasinspected and accepted theseller’s
merchandise. If the buyer isunsatisfied with the merchandise, thebuyer can
returnthemerchandisetotheseller. Thebuyer’ spaymentisthenrefunded by
the OES provider. Escrow service fees are usually based on transaction
amountsand the methodsof payment used by thetraders.

Weassumethat onlineescrow can effectively protect tradesfrom fraud and
facilitatetransactions. Thisimpliesthat oncetheescrow serviceisused, the
adoption party will be protected from the Internet fraud, and the loss is
minimized.

Anhonest trader’ sdecisionto adopt an OESisdominantly affected by hisor
her risk perceptionin atrade, since hisor her objectiveisto maximizethe

Table 1. How online escrow service benefits traders

When the trader is a buyer When the trader is a seller
1) Enables the buyer to inspect the 1) Provides protection against fraudulent
merchandise before the seller is paid; credit card, insufficient funds and credit
2) Gives the buyer the flexibility of card charge-backs;
multiple payment options and the 2) Allows the seller to accept multiple
safety of a trusted third party holding forms of payment without the added
the payment. expense of maintaining a merchant

account;

3) Attracts buyers who otherwise may be
wary of conducting business with
strangers.
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expected utility. Wedefinetherisk level that atrader estimatesthelikelihood
of fraud, beforethetypeof trading partner isidentified, asperceivedrisk rate
(PRR). PRR is asubjective measure from atrader’s perspective for the
likelihood hisor her trading partner may cheat. It dependson several factors:
thelnternet fraudrate, atrader’ sexperiencewith Internet | osses, either direct
orindirect, thetrader’ sinstinctivefeelingsabout thetrading partner’ shonesty,
and the amount of thefinal trade transaction. The Internet fraud rateisan
objectivefactor andisuniformly knownamongall traders. All other factorsare
trader- or trade-specificand subjectivetothetraders’ andthetrade’ sspecific
characteristics. So PRR varies from case to case, trader by trader, and is
significantly affected by theinformationatrader possesses. It directly affectsa
trader’ sdecision-makinginbuyingor sellingaswell asinadoptingonlineescrow.
AlthoughPRRisdeterministictoatrader involvedinagiventrade,itisarandom
variableto an OES provider because the heterogeneity of tradersimposes
stochastic propertiesto PRR levels. Denotethetradeset asl. Let & bethe
randomvariablefor anarbitrary trader’ sPRRintradei € | beforethedecision
of OESadoptionismade. ThePRR distributionfunctionintradei froman OES
provider’ sviewpoint canbedefined as:

F.(¥) = Prob{& >x} = | f(9)ds (1)

wheref (-) isPRR’sdensity functionintradei.
F.(x) istheprobability that atrader’ sPRR regarding tradei isgreater thanx.

Honest Trader’s Decision-M aking M odel

Thefollowing arenotationsto be used i n the decision-making model for an
honest trader:

e p —trader’ sPRRwhennoonlineescrow isused

« ¢ -thelikelihoodthat an honest trader believesthat acheater still cheats
when heor sheadoptsonlineescrow
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. Mi—thetransactionamountintradei

*  V—buyer snet utility valueof themerchandiseto bepurchasedintrade
i excludingother costs, such asshipping

e Vs-—seller'sreservationvalueof themerchandisebeing soldintradei
excluding theshipping feeand other costs

« U, ~trader sexpectedutility fromtradei without payingfor onlineescrow
« U, —trader’ sexpected utility fromtradei whenpayingfor onlineescrow

 r —therate of escrow service fee, based on the percentage of the
transactionamount.

Assumptions.

1. Anhonesttrader’ sutility isdefined asan expected net monetary value
fromthetradeweighted by estimated PRR.

2. Thehonest trader isaware that hisor her trading partner could be an
honest trader aswell asacheater. Thetrader canopt for usingor not using
onlineescrow to optimizetheexpected utility fromthetrade.

3. IfanOESistobeadoptedinatrade, it must beunder consensusof both
tradersinvolvedinthetrade. Accordingly, the payment senttoan OES
provider covers the costs for both the merchandise and the escrow
services.

4. If Internetfraud occurs, thelossisassumedto becompletely irrecover-
ableinthetransaction amount for an honest buyer or inthereservation
value of an honest seller at the time being, regardless of whether the
cheater isdiscovered or not or whether thelosswill berecoveredlater.

5. Nosubstitutioneffectiscons dered regarding other risk-reduction choices,
suchasinsurance.

If thetrading partner initiatesthe OES, thetradeissecured without the honest
trader’ scostinthe OES. Inthealternative casethat thetrading partner does
notinitiateonlineescrow, thehonest trader must decidewhether heor shewill
useonlineescrow to protect hisor her benefitsfromfraud. Thehonest trader
also hastotakeinto account theextraescrow servicefeecharged by the OES
provider. Thisisanopportunity cost: If thetrading partnerisal sohonest, using
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online escrow isunnecessary. However if the trader does not adopt online
escrow, heor shewill suffer atotal lossif thetrading partner isacheater.

Thetrader’ sdecisiontreeisshowninFigure1lwiththepayoffslistedin
Table 2. Although each trademay incur acertain amount of overhead cost,
suchasthetrader’ seffort, weassumeitisnegligibletosimplify thecomparison
between different payoffs. There are three decision-making pointsfor the
honest trader, thetrading partner, and naturethat control thenodesunder the
“uncertainpoint” (Kreps, 1990). Atthe“uncertain point,” thehonest trader
may confront a cheater with subjective probability p, which is his or her
estimateof PRR. Thedotted lineconnectstwo rectangular nodesfor thetrading
partnerif heor sheisacheater. Itisobviousif thehonest trader doesnot adopt
the OES, acheater will definitely cheat. If thehonest trader adoptsthe OES,
acheater may continueto cheat with probability g, if doing sowill benefithim
or her morethantrading honestly.

Withoutlosingthevalidity, thecasethat twotradersjointly pay the OESfeecan
beskipped.2 Therefore, the online escrow adoption decisionsby the honest
trader resultinthefollowing outcomesinthreecases:

Figure 1. An honest trader’s decision tree for OES adoption

Uncertain Trading
point partner
Trading partner Cheat o,
is a cheater
Not ch .
Not use OES ) ot cheat Not possible
Trading partner
is honest ®,
Honest
Trader .
Trading partner o,
is a cheater
Not cheat
- q 2
1-p W5 = @,
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Table 2. The honest trader’ s payoffs under different conditions

Payoffs When the traderis | When the trader is a Notes
a buyer seller
w - M; VA When online escrow is not used, the
trader is cheated.
a V- M =V No OES fee is paid.
w3 - rM; - rM; The trader pays OES fee and the

trading partner cheats.

w Vib— M; — rM; M = VE=rM; The trader pays OES fee and the
trading partner does not cheat.

Casel: Notrader inthetradeisto adopt online escrow.

Thetrader’ sexpected utilitieswhenheor sheisindifferenttradingrolesare
negatively affected by possiblecheating by hisor her trade partner:

Forabuyer: U = (1-p) (V.>-M)-pM, (29)
Foraseller:U = (1-p) (M, -V.®-pVs (2b)

Case2: Thetrading partner paysfor the OES.

It signal sthe honest trader that hisor her trading partner ishonest. Therefore,
hisor her PRRequalsO. Thehonest trader’ sexpected utilitiesare:

Asabuyer: U =V M (39)
Asaseller:U =M -Vs? (3b)

Case 3: Thehonest trader paysfor the OES.

Inpayingthe OESfee, thehonest trader incursan extracost, butin so doing
reduceshisor her risk fromfraud. Thehonest trader’ sSPRR may changeafter
heor shedecidesto pay for onlineescrow. Theutilitieswhenthehonest trader
isindifferenttradingrolesare:

Asabuyer: U = (1-p q) (V=M —rM)—-pgrM  (4a)

Asaseller: U = (1-p q) (M, =Vs—=rM)—-parM,  (4b)
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If thetrading partner doesnot pay for theonlineescrow, whenU, > U, and
U., >0, thetrader will useonlineescrow because of higher expected utility.
Solving(2) and (4), weaobtainthecriterionthat thetrader will pay for the OES:

p,VPIM —p qVP/M +p g 2r,if heor sheisabuyer (5a)
p.—p g+ p gqV:/M 2r,if heor sheisaseller (5b)

Assumethehonest trader believesthe OESwill totally block thepossibility of
Internet fraud. Thatis, g = 0. Thuswehaveapair of simplified OESadoption
criteria

p,=r M/VP,if heor sheisabuyer (6a)
p,>r,if heor sheisaseller (6b)

Equation (6a) and (6b) reveal theimportant linear rel ationship betweenthe
adoption of OESand OESpricewithregardto PRR. Inparticular, an honest
seller will comparehisor her PRR directly withthe OESfeerateto determine
whether OESisworthusing.

Alternatively, wecanalso assumeq, = 1; that is, the trader believesonline
escrow will not changethecheater’ smind about cheating. Although (6a) and
(6b) will changetheform, theaboveconclusionremainsthesame.

M onopolist OES Provider’s
Optimum Pricing Problem

AnOESprovider isassumed to beamonopolist with regard to an Internet-
based auctionsite. Thisassumptionisbased ontwofacts. First, auctionsites
normally ally themsel veswith onedesignated OES provider for their traders.®
Under thissetting, the OESprovider can dominatetheonlineescrow business
inacyber marketplacewithout considering other competitors. Second, afew
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OESprovidershavealready acquired majority market shares. For example,
Escrow.comisadominant player inonlineescrow markets.

AnOESprovider maximizesitstotal profitsby designingaproper servicefee
schemepoi sed between greater overall usagevolumefor servicesandahigher
returnfrom each usage occurrence. Thedemandfor the OESisdefined asthe
number of tradesthat adopt onlineescrow, whichisjust theOESadoptionrate
times the total number of online trades. It can be derived from the PRR
distributionfollowingthepreceding analysesinthedecision-making models.
Withthecombinationsof atrader’ sroleinatrade, thedecisionto useonline
escrow, and the fee payment arrangement, the OES adoption rate is a
compound random variableof PRR that ischaracterized by density function
f().

Denotetheprobability that atrader ishonest asp. Theprobability that aseller
iswillingto pay the OESfeer aloneintradei can beexpressed as:

Prob{& >r, “atrader ishonest”} = p F(r). (79)

Similarly, theprobability that abuyer iswillingto pay the OESfeer alonein
tradei withdeterminedM, and V"is:

Prob{& > rM/VP, “atrader ishonest”} = p F,(rM/VP). (7b)

Once two traders reach an agreement on a trade, M, becomes common
knowledgetobothtradersand V" isknowntothebuyer. Thenthetwovalues
are handled as constants referring to aspecific trade. However, V°and M,
become random variables to an OES provider facing all trades because
differenttradesmay turnout different valuesof V."and M . L et usdefinerandom
variables @ = V’/M withadensity functionw (-) and o, isassumedindepen-
dent of . Giventheassumptionthat atrader’ sPRR distributionisindependent
of atrader’ shonesty, the probability that abuyer iswillingto pay OESfeer
aloneintradei withunknownratioV°/ M. is:

Prob{w& >r, “ atrader is honest” }
= P{w¢ = r} P{"atrader is honest” }
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= pj‘w.(t)P{a > 0w, =thet

_p JU] f(ydsiw (et

—oo 1/t

= pG(n) (8

where

6= JL]f(Sdsw et

—oo 1/t

istheprobability that abuyeriswillingto pay the OESfeer aloneunder the
conditionheor sheishonest.

Finally, given an OESfeerater, the probability that traders adopt online
escrow, namely the OESadoption probability, isaunified distribution of the
abovetwo cases:

S(r) = Prob{adoption of OES}
= Prob{"“ Buyer-Pay” u* Seller-Pay” }
= p[F(r) + G(r)] - p?F(NG(r) )

One of the important pricing strategies for an OES provider isto charge
differentfeeratesr = {rj} for differentlevel sof transactionamountshavingthe
same OESadoption probability distribution, whereje J. A group of tradesis

defined asatradetypeif they areinthesubset I cl with S; (r;)= Sj(rj), and

haveatransaction amount M, that fallsinacertainrangecalled category. So
we use S](rj) to represent OES adoption rate for trades in category j. To
simplify thederivation, assumethereisonly asingletypeof tradeinacategory.

Assume each online escrow service incursaconstant cost (C¢) to an OES
provider. An OESprovideriswillingtoservicetradei only if M, —-Ce>0,
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that is, the transaction amount M. > C¢/ r.. Therefore, in the following
discussionweexcludethosetradeswithr M, < C° fromtrade set ’ inorder
tosimplify theobjectivefunction. The OESprovider’ sprofit maximization
problemusingdifferentiated servicefeeratesr = {rj} isexpressedas:

I(r) = ZjeJHi(ri) = ZjeJ max,, [(r, Zielj M;; - LIS,
(10)

whereHj(rj) isthetotal profitsfromthe OESfor category-j trades. Maximizing
each Hj(rj) will eventually maximize I(r), provided r; (j=1,..3J) ae
independent of each other.

By intuition, we know Hj(l) =0and Hj(O) = 0. When: I, 2 M, > .Cs,

Hj(rj) isnon-negative. Therefore, it can beconcluded that thereexistsat | east
anr;” suchthat

Hj(r].*) = maxri [(r]. ZieL Mij - lee)S](rj)] (11)

whererjMij isthe OESpricefor tradei incategory j intheamount of M, and
IjS](rj) isthedemand for the OESin transaction amount category |.

Define

M; = Zielj M 71,
astheaveragetradeamount for category-j trades, and
c=CY M),
astheaveragemarginal costratefor category-j trades. Theaverage OESprice

can beexpressed asr M ;- The OES provider’ sprofit fromtheservicesfor
category-j tradescanbenormalized as:
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m() = (0 20 My
andexpressedinthefollowingsimplifiedform:
m(r) = (1, = ¢)S(r) (12)

where the normalized demand from category-j tradesis Dj(rj) = Sj(rj), the
normalized pri ceisrj, andthenormalized marginal costistheaveragemarginal
cost rate c,. It IS obvious 7rj(cj): 0. A graphical representation of OES
provider’ sprofitfrom servicing category-j tradesisshowninFigure2.

If theadoptionratedistributionfunction S](rj) isknown, afirst-order condition
can bederived from equation (12) and then be solved to obtain the optimal
servicefee raterj*. A demand-supply diagram canbefurther obtainedusinga
typical microeconomicapproachfor amonopoly case(Hu, Lin, Whinston, &
Zhang, 2001).

Figure 2. Optimal OESfeerate

v
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A Simulation for PRR M easurement

Themeasureof percelvedriskisempirically important toanalyzetheoutcomes
of decisions. Earlier perceivedrisk measurement model susethemomentsof a
distribution and their transformations, such as mean, variance, skewness,
range, and so forth. For example, thework by Coombsand Meyer (1969),
Bawa (1975), and Jean (1975) introduce lower partial moments (LPMSs)
reflecting thenegativemeaning of risk fromapsychological point of view. Itis
a biased version compared to the previous moment-based approach. The
L PMsmodel hasbeentested by Unser (2000) in an experimental study with
afavorableresult. A different perceived risk measurement model isproposed
by Jia, Dyer, and Butler (1999) using the mean and standard risk of a
decomposed|ottery, whichisrelevant tothe axiomatization of therisk theory
by Pollatsek and Tversky (1970). The PRR addressed in this research,
however, isdynamicand case-specific. For example, atradeonly providesan
opportunity toapair of traders, whileinasecurity market afinancial product
may be purchased by several traders at different moments. Therefore, our
measurement model isdynamicand cal cul ation-oriented.

Inthiscal cul ative measurement model, theval ueof PRR isdetermined by two
ingredients: oneisthebase PRR, whichisirrelevant to aspecifictrade, and
another isthedynamic PRR, whichissubject to changein accordancewith
eachtrader’ sinformation about thetrade. Figure 3isaconceptual model
for calculating a trade-specific PRR depending on four factorsin two
steps:*

1. AveragePRRoverbasePRR of all traderswithinacertaincontext. This
isameasureof atrader’ soverall perception of therisk of Internet fraud.

2. Trader’ srisk attitude. Thisfactor isreferredto asthedeviation of risk
perception. It reflectstheeffect of atrader’ spersonality onrisk assess-
ment andisrepresented astherangeinwhichthedeviationisuniformly
distributed.

3. Trader’'sexperienceof lossesinonlinetrades. Thisfactor capturesthe
effectsof atrader’ spreviouslossesonthecurrent PRR estimation. The
longer theduration sincethelast |osshappened beforethecurrent trade,
thelesstheeffectitimposes.
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Figure 3. Measurement model for PRR
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4. Trading partner’ sreputation. Most auction sitesprovidethehistorical
recordsof atrader. Thisisauseful sourcethat canbeusedto estimatea
trading partner’ sreputation.

Denote A-PRR B-PRR, and D-PRR for average PRR, base PRR, and
dynamicPRR, respectively, intradingtimeframet. A trader’ sSPRRintradei
intradingtimeframetisformalizedas:

PRR = & ®E(A-PRR

o T Y, DP(Repu)]

where 7 is the factor of personal trading loss factor, yisthe trader’s risk
preferencefactor, B-PRR = @8(A-PRR , 7, y) isafunctionof A-PRR _, 7and
7, A-PRR isanaverageof B-PRR , over traders, and D-PRR= @ °(Repu)
isafunction of thetrading partner’ sreputationfactor Repu.®

Thesimulation program accessesapool of 160traders. Eachtraderisassigned
aninitial base PRRrangingfrom0.015t00.03, andthe OESfeerateispreset
as2%of thetransactionamount. Thatis, B-PRR isuniformly distributed at the
beginning. Instancesof Internet fraud arerandomly generated among trades.
Traders, either sellersor buyers, decidetheadoption of onlineescrow if they
areof honest type. Then A-PRR, B-PRR D-PRR and PRR arerecursively
calculated. Figure4 showsthat A-PRR convergestothelossrate, whichisthe
observableindicator astherate of committed fraud.
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Figure 4. Dynamics of average PRR (A-PRR)
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Wefurther tested thesensitivity of simulation outcomestothedeviationof PRR
estimate. Normally theval ue of PRR should beclosetothelossrate because
itistheestimateof thelatter. Their ratio can beviewed asanindicator for the
accuracy of theestimation. Accordingtothe PRR calculationformulaPRR
directly affectsthe OESadoptionthat finally suppressesfraud. However, since
theresulted lower lossratewill conversely reduce PRR, thereexistsadynamic
equilibrium when the PRR estimate is deviated from the loss rate (either
overestimating or underestimatingthereal situation). Definefraudrateasthe
probability that afraud may happeninanonline C2Ctrade, defrauding rate
astheprobability that acheating-typetrader decidesto cheat inatrade, and
fraud blocking rateasthe probability that theadoption of OESwill block a
fraud attempt. Theexperiment showsthat given afraud rate, thedeviation of
PRR estimatepositively affectsthe OES adoption rateand thefraud blocking
rate (Figure 5a) and negatively affects the defrauding rate (Figure 5b).
However thefraud blocking rate curveisflatter thanthe OESadoptionrate.
Thisindicatesthat although the overestimation of PRR increasesthe OES
adoptionrate, it may not besocially optimal.
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Figureb. Effect of PRR estimation on OESmarket equilibrium(fraudrate
= 2%)
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(a) Sensitivities of OES adoption rate and fraud blocking rate to PRR estimation
deviation from loss rate.
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(b) Sensitivity of defrauding rate to PRR estimation deviation from loss rate.

Conclusions

Thischapter showstheresultsof studiesof the OES adoption problemfor the
honest trader and the OESfee optimization problemfor themonopolist OES
provider inlnternet-based C2C auction markets. PRR, thesubjectiveestimate
of onlinetradingrisk, isusedtolink together themodel sfor OESdemandand
supply sides. In adopting online services for electronic commerce, PPR
becomesthedrivingfactor inusingthefinancial assuranceservicesof atrusted
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third party, and the reduced risk under the protection of such a service
improvesthetrustworthinessof theonlineauction marketplace. Webriefly
introduceacal culativemodel for PRR with atwo-steprecursivecal culation.
Theconverging PRR fromthesimulation showsanormal-likedistributionina
stablestatus.

Further theoretical research should achievetwo objectives. Thefirst oneisto
completeagametheoretic model by introducing acheater-based decision-
making process. Thiswill beasequential signalinggamemodel withextensive
sub-game, perfect Nash equilibrium analyses. The second objectiveisto
further exploretherelationship between perceivedriskinusinganonlinefacility
andthefacility’ strustworthiness(for example, Kim & Prabhakar, 2000). The
OESprovidesagood setuptoexplorethat relationshipwhenaTTPispresent.

Moreover, promising outcomesmay alsocomefromempirical studies. One
aspect is to conduct comprehensive computer experiments to study the
relationship among PRR, OES adoptionrate, fraud rate, and OESfeerate.
Both computer simul ation and human-based experimentscoul d becarried out.
Inaddition, fromabehavioral point of view, thecausal rel ationship betweenthe
underlyingfactorsand PRR could beanother interesting researchissueinthe
next stage.
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Endnotes

1 See http://news.com.conv2100-1017-898154.html (last accessed on
August 10, 2004).

2 Thecaseof “joint payment” for the OESsimply increasesmathematical
complexity withthesametheoretical conclusions.

3 For example, eBay has entered into an alliance with Escrow.com
(www.escrow.com).

4 The properties of merchandise should be one of the factorsin PRR
estimation. Thismodel assumesthat PRRisindifferent tothisfactor to
reducethecomplexity of analyses.

> Duetothelimitedsizeof thechapter, detailedinformation about rel ations
between componentsin Figure 3 hasbeen omitted.
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Chapter VI I
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Abstract

This chapter studies the joint effects of inter-firm collaboration and
el ectronicbusinessonfirmprofitability primarilyinFinnishmanufacturing.
It is found that deeper forms of inter-firm collaboration boost financial
performance but that high e-business intensity might even strain
profitability. Firmsthat simultaneously have highinter-firmcollaboration
and e-businessintensitiesaswel | asuse el ectronic networksfor conducting
their collabor ation areal so moreprofitable. Based onthis, two conclusions
are drawn. First, suitable e-business practices facilitate inter-firm
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collaboration. Oncein place, inter-firmcollaborationtendsto beimmensely
mor e productive with supporting electronic means. Second, e-business
investment has to be accompanied by complementary organizational
innovations, in this case a new form of external (and also internal,
although not observed directly in the data used) organization of the firm,
that is, inter-firm collaboration.

| ntroduction

Duetoincreasing technol ogical speed of changeand complexity aswell as
intensifying global competition, firmsarekeenly concentrating ontheir core
competences. Asadirect consequence, inter-firmcollaborationisbecomingan
increasingly important part of firms’ businessactivities. Many previously
strategicin-housefunctions, such asel ectronicsmanufacturing, havenow been
commaoditized to the extent that maintaining own capacity hardly seems
worthwhileevenforrelatively largefirms.

Nowadaysliterally any businessfunction canbeoutsourced. Somefirmshave
donesototheextent that discussion ontheholl ownessof modern corporations
isindeed warranted. Thelevel of commitment ininter-firm collaborative
arrangementsvariesgreatly. M ost of them are perhapsbest likened to market
transactions, but deeper formsare al so quite prevalent. In an extreme case
interests of partiesinvolved are inseparable; effectively they form anew
businessentity, but technically organizational boundariesstill exist.

A well-managed portfolio of collaborative arrangements can beareal and
lasting sourceof competitiveadvantage, asit makesthefirmmoreflexibleand
leanaswell asputsamorediverseset of resourcesat itsdisposal. Itisnot far-
fetched to arguethat in thefutureit might be networksof firmsrather than
monolith corporationsthat competeintheglobal marketplace. Ontheflipside,
inter-firm collaboration makesthe partiesinvol ved inter-dependent and ex-
posesthem to new risks. Alsointhiscasethechainisonly asstrong asits
weakest link, but contrary tothe caseof internally management functions, no
singleparty hasadirect mechanismtoobligedesired behavior.

Inthischapter weimplicitly focusonvertical inter-firmcollaboration, that is,on
connectionsto up- and downstreamindustries. Thisfocusisprimarily drivenby
thedefinitionsof thecollaboration-rel ated explanatory variables. Horizontal
inter-firmcollaboration (for example, strategicalliances) doesnot typically
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involvesignificant goodsand/or serviceflowsbetweenthepartiesinvolved, as
thefirmsareby definitioninthesameindustry. Thisisalsolikely tobethecase
for diagonal inter-firmcollaboration between partiesinunrelated industries.

Themushrooming of inter-firm collaboration hasbeendriveninpart by rapid
advancesininformation on communicationtechnologies(ICTs). Real-time
coordination of geographically and organi zationally dispersed businessactivi-
tieshasonly recently becomesufficiently cost effectivefor awiderange of
businesses. Ontheother hand el ectronic business (e-business) practiceshave
oftenfollowedrather thanledthedevel opments; thatis, inter-firmcollaboration
wasbecomingincreasingly common even beforethel CT boom of the 1990s
andwasnot necessarily tiedtointroductionsof new e-businesspractices. In
many casesnew electronictoolshaveneverthel essbeenwelcomedaidsinthe
ongoingcollaboration.

Designing e-businesspracti cesto suit theneedsof agiven organizationisnot
atrivia task. Thetask isimmensely morecomplex when several organizations
areinvolved. Not necessarily coordinated by neverthel essaligned decisions
haveto bemadeon, for example, communicationsplatformsandinterfacesas
well ason business processreengineering. Thecollectiveassociated invest-
mentsaresubstantial andin considerablepart sunk, thatis, unrecoverable, if
collaboration was to be discontinued. Thus e-business may be seen as an
agitator, enabler, and/or enforcer ininter-firm collaboration.

Inwhat followswestudy inter-firmcollaborati vearrangementsand e-business
practicesintandem. Wefocusontheir profitability effectsamong Finnish
businessenterprisesprimarily inmanufacturingindustries.

Literature

Aspointed out by Gulati, Nohria, and Zaheer (2000), inthecurrent literature
oninter-firm collaborationfinancial performanceconsiderationsarelargely
ignored. The few studies that do touch upon the issue are not directly
comparableand providemixed evidence. Bastos(2001) findsno conclusive
evidenceof the performanceeffectsof collaboration. Both Chungand Kim
(2003) and Claro, Hagel aar, and Omta (2003) suggest that deeper forms of
inter-firm collaboration are associated with better performance. Soh (2003)
findsthat performanceimproveswith the number of repeated partnersand
relative” centrality” inthecollaborativearrangement.
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While macroeconomic effects of ICT (see, for example, Gordon, 2000;
Jorgenson, 2001; Oliner & Sichel, 2000) have perhaps been the most-
discussedissueinthe new economy literature, thereisrelatively largeand
growingliteratureonmicroeconomiceffectsaswell (reviewedin, for example,
Brynjolfsson & Hitt, 2000; Dedrick, Gurbaxani & Kraemer, 2003; OECD,
2003). Theavailablefirm-level evidencesuggeststhat theperformanceeffects
of ICT greatly depend ontheimplementing firms' ability toreengineer their
busi nessprocessesand introduce complementary organizational innovations.
Toour knowledgeexternal organizational choices, thatis, inter-firmcollabo-
rativeagreements, havenot been studiedinthiscontext.

Articlesconsideringbothinter-firmcollaborationand e-businessarequiterare.
Leeand Lim (2003) study the use of electronic datainterchange (EDI) and
involvedfirms partnershipattributes. They findthat theextent of EDI integra-
tion, exchange, and performanceishigher indeeper rel ationships. L ee, Pak and
Lee (2003) contrast basic and collaborative business-to-business (B2B)
el ectroniccommerce(e-commerce). Inbasic B2B e-commerce, firmsmerely
computerizecommercial transactions. In collaborative B2B e-commerce,
electronicnetworksareusedtofacilitateinter-firm collaboration. Thesurvey
findingssuggest that the source of performanceimprovementsisnot theB2B
e-commerceinitself but rather theinter-firmcollaborationit enables. Neither
of thesestudiesexplicitly focusesontheultimateperformanceeffect froma
firm’ spoint of view, that is, profitability.

Weareunawareof any prior studiesthat would closely resampleour work,
although the volume and co-existence of inter-firm collaboration and e-
businesspracticesclearly callsfor suchwork.

Data

Thestellar economic performanceof Finlandinrecent yearsisinconsiderable
part attributableto | CT-related devel opments(Rouvinen & Y 1&-Anttila, 2003).
Thesedevelopmentswereaided by intenseintra- andinter-sector interactions,
which by many studies (see, for example, EU, 2000; OECD, 1999) are
characteristictothe Finnish national innovation system (Georghiou, Smith,
Toivanen & Yl&Anttila, 2003). Jalava and Pohjola (2002) show that in
aggregate terms Finland is among the leading new economies, that is, the
absolutemacroeconomiceffectsof ICT inthelate 1990swerequitesimilar to
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thoseintheUnited States. Asdistinct fromtheU.S. experience, however, the
Finnisheffectsaremostly mediatedvial CT provisionasopposedto | CT use.
Malirantaand Rouvinen (20033, 2003b) find that theaveragefirm-level effect
of ICT inFinland closely correspondsto themean estimate cal cul ated across
availableinternational studies. ThusFinland should provideaninteresting test
bedinquantifyingthejoint effectsof inter-firmcoll aboration and e-business.
Thecontextisnot entirely unlikeinother industrialized countries, although
generalizationsshould bemadewith caution.

The key sources of information for our study are two rather unique and
extensivesurveysconducted by the Confederation of Finnish Industry and
Employers(TT) inFinland. In spring 2000 the el ectronic business survey
collected quantitative dataontheadoption of e-businesspracticesinvarious
corporate functions. The survey was sent to approximately 500 Finnish
primarily manufacturing firms, and 360 responseswererecel ved— together
they represent roughly half of Finnishmanufacturingintermsof salesvolume
and employment. In early 2001 the corporate networks survey addressed
variousaspectsof inter-firmcollaborativearrangements: how commonthey
are, what aretheunderlyingfactors, what kind of problemsareassociatedwith
it,andwhat aretheir effects. Thesurvey formwassent to approximately 700
companies, and 363 responseswererecei ved— together they represent more
than half of Finnish manufacturingintermsof salesvolumeand employment.

Whileboth surveyshavebeen conducted only once, wedo observee-business
expenditurefrom 1998 to 2000 thanksto someretrospectivequestionsinthe
survey. After three-way matching of thetwo surveysand Balance Consulting’ s
financial statement database, weareleft with athree-year balanced quasi panel
of 107 firms(82inmanufacturing) and 321 observations.?

Our dependent variableisreturn onassets(ROA), ratio of netincometototal
assets, whichisacommon measure of firm performance. Itiscalculated as
follows

ROA = pre-tax profits before extraord. items & appropriations + financial expenses
total assets '

(1)

ROA tellshow well thefirm usesitsassetsto produceincome. Theratiotends
tobehighfor firmshaving high salesmarginsandfor firmsgeneratinghigh sales
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Figurel. Ahistogramof thereturn on assets (ROA) observations (with an
overlay of a normal distribution)
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according to thefollowing standard formula: (Stata version 8): k= min{+/N, 101n(N)/
In(10)}, where N isthe number of observations.

Frequency

volumerelativetotheir assets. ROA isarelatively standard measureof firm
performance (Barnett, Greve, & Park, 1994).

The sample mean of ROA is12.7%, whichisquite high but not unusual in
economicupturns. It seemstobereducingovertime: Y ear 1998 meanis13.7%
whereasyear 2000 mean dropsto 11.6%. For roughly 1/10 of observations
ROA isnegative. Figure 1 showsahistogram of ROA observations.

Thecontrol variablesinclude (natural logarithm of) sales(inmillionsof euros
andyear 2000 prices), firmage(yearsel apsed sincethefirmwasestablished),
adummy for thefirm being established recently (lessthanthreeyearsago), sales
growthfromthepreviousyear aswell asindustry (with other industriesasthe
referencegroup)® andtime (withyear 2000 asthereference) dummies.

Threeindicatorsof inter-firm collaboration are considered: itsextent—the
inter-firmcollaborationintensity (theshareof salesgenerated viainter-firm
collaborativeagreements),*itsdepth— the share of |ong-term commitments
(theshareof partnership-likelong-term networking commitments),>andits
organi zation— adummy of having amutual written collaboration strategy.°

Threemeasuresof e-businesspracticesareincluded: e-businessintensity (the
ratio of e-businessinvestmentsto sales),”adummy for havingonlinesales,2and
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adummy for using el ectronic networksfor inter-firmcollaboration (e-collabo-
ration).®

Thefinal variable, and perhapsthe one of greatest interest, isathree-way
interactiontermof theinter-firm collaborationintensity, thee-businessinten-
sity, andthee-collaborationdummy.

Table 1. Descriptive statistics of the sample (107 firms, 321 obser vations)

Variable Description Mean St.dev. Min. Max.
Firm Firm identification code 1 107
Y ear Observation year 1998 2000
Profitability Return on assets, ROA 0.127 0.127 -0.296 0.721
Sales Log of net salesin mill. « & 2000 p. 3263 1.804 0.038 9.531
Age Y ears elapsed since founded 25.841 33.678 0 164
New Dummy for new firms, <3 years old 0.016 0.124 0 1
Growth Sales growth 0.148 0.560 -0.649 9.134
Collaboration  Inter-firm collaboration intensity 0.328 0.364 0 1
Partnership Share of long-term commitments 0.286 0.314 0 1
Strategy Dummy for having awritten strategy 0.570 0.496 0 1
e-business e-businessintensity 0.005 0.014 0 0.110
e-commerce Dummy for having online sales 0.280 0.450 0 1
e-collaboration Dummy for e-collaboration 0.785 0411 0 1
Interaction Collaboration * e-business* e-collab. 0.001 0.004 0 0.044
Ind., Food Ind. dummy: Foodstuffs, bev., tobacco  0.056 0.230 0 1
Ind., Textiles  Ind. dummy: textiles, apparel, leather 0.093 0.292 0 1
Ind., Paper etc. Ind. dummy: Pulp, paper, publishing 0.112 0.316 0 1
Ind., Chemical Ind. dummy: Chemicals 0.112 0.316 0 1
Ind., Minerals  Ind. dummy: Metals, non-met. miner. 0.075 0.263 0 1
Ind., Met. prod. Ind. dummy: Metal products 0.084 0.278 0 1
Ind., Machinery Ind. dummy: Machinery, transp. equip.  0.159 0.366 0 1
Ind., Electrical  Ind. dummy: electrical & electroniceq. 0.056 0.230 0 1
Ind., Constr. Ind. dummy: construction 0.056 0.230 0 1
Ind., Bizserv.  Ind. dummy: IT & other businessserv.  0.121  0.327 0 1
Y ear, 1998 Time dummy, year 1998 0.333 0472 0 1
Y ear, 1999 Time dummy, year 1999 0.333 0472 0 1

Note: See Endnotes 4-9 for further details on the inter-firm collaboration and e-
business variables.
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Tablel showsbasi c descriptivestatisticsof our sampledata. Y ear 2000 sal es
of thefirmsinthesamplerangefrom1.3millionto 13 billioneuroswithamean
of agood 300 million euros. The samplefirmsare on average morethan a
guarter of acentury old; only 1.6% of thesamplefirmsarerecently established.
Atamost 15%, themean salesgrowth of thesamplefirmsisquitebrisk inthe
observation period.

Onaveragenearly one-third of thefirms' salesaregenerated viainter-firm
collaborativeagreements. A moredetailed | ook reveal sthat thedistributionis
skewed: almost 1/3 of thefirmshaveno salesof thistype; for roughly 1/10 of
the firms all sales are generated via such agreements. The mean share of
partnership(s) in inter-firm collaboration is more than 1/4, but again the
distribution is skewed: for closeto 40% of thefirmsthis shareiszero; the
remaining observations arerelatively evenly distributed acrosstherange.
Nearly 60% of thefirmsreport that written rulesof engagement exist for one
or moreof their inter-firm collaborative agreements.

E-businessinvestmentsareon averageabout 1/2 apercent of sales. One-fifth
of the sample has not made any e-business investments. About 1/4 of the
samplesfirmshaveonlinesales. Morethan 3/4 exploit el ectronic networksin
their collaborationwithother firms.

Foodstuffs, beverages, and tobacco isthe smallest industry in our sample,
accounting for lessthan 6% of the observations. Machinery and transport
equipment isthebiggest industry inour sample, accounting for 16% of our
sample.

Table2 showspair-wisecorrelationsof thevariables. Theinter-firm collabo-
rationintensity and partnershipsarepositively associated with growth. Deeper
formsof collaboration are associated with better profitability. E-business
intensity tendsto behigher among smaller firms.

The 1998-2000 period under consideration hereisquiteexceptional inmany
respects. Wecontrol for macroeconomic shocksby includingtimedummiesin
our regression. Whilethisalleviatesthe problem considerably, it does not
completely removeit.

Asour dataisderived by matching three sources of datathat are not even
initially completely random, obviously our sampleissomewhat selected. It has
abiastowardlarger firms. Thesamplefirmsrepresent 1/3 of Finnishmanufac-
turing salesand | essthan 1% of salesin Finnishconstructionand servicesinyear
2000.
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Table 2. Pairwise correlations of variables
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Note: Star (*) indicates the statistical significance of the correlation at 5% level.

Analysis

Figure2showsour stylized researchmodel. Itishypothesized that inter-firm
collaboration and e-business practi cesbring about organi zational and opera-
tiveleannessand effectivenessamongtheinvolvedfirms, especially if thetwo
co-existandinteract. They inturn contributeto better performance.

Figure 2. Stylized research model
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Weoperationalizetheabovemodel by definingthefollowingempirical speci-
ficationforfirmiattimet:

Profitability, , = 3, Constant
+ B, Sales + B, New,  + B, Age,  + B, Growth,,
+ ﬁ5—14 Industry; + ﬁ15—16 Year,
+ B,, Collaboration, + 3, Partnership, + 3, Strategy;
+ B, e-business, + f3,, e-commerce, + f3,, e-collaboration;
+ fB,; Interaction, , + &, ,

(2)

wheree istheerror term. Weusethefully robust pooled ordinary |east squares
(OLS) estimator toderiveour coreresults. Fully robust referstothefact that
weemploy White (1980) heteroscedasticity consistent standard errorsand
alsoallow for thedependence (autocorrel ation) of observationsacrosst. Thus,
themeasurement of standard errorsisrobust aslong asi’ sareindependently
distributed (for discussion, see Stata, 2001, section 23.11). We will also
consider other estimatorsinorder to study thesensitivity of our results.

Results

Table3 presentsour coreresults. Ascan beseen, wedo not find evidencefor
size (Sales) or growth effects. Understandably recently established firms
(New) tendto belessprofitable. Otherwisefirm agedoesnot have an effect
onprofitability.

Profitability seemsto be higher inthechemicalsindustry (Ind., Chemical),
construction (Ind., Constr.), and businessservices(Ind., Bizserv.). Thereis
someindicationthat profitability isalso higher inmineralsand metals(Ind.,
Minerals) aswell asinelectrical and electronicindustries(Ind., Electrical),
althoughthey just missthemark of being significant at the 10%level. Time
dummiesreflect thetrend of the dependent variableal ready discussed above.
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Table 3. Estimation of the profitability model (dependent variable: ROA)
— pooled OLSwith fully robust standard errors

Constant 0.011 Ind., Food -0.039
(0.057) (0.055)
Sdes 0.007 Ind., Textiles  0.048
(0.010) (0.048)
New -0.109** Ind., Paper etc. 0.051
(0.047) (0.049)
Age 0.000 Ind., Chemica 0.109*
(0.000) (0.058)
Growth 0.022 Ind., Minerals  0.081
(0.021) (0.053)
Collaboration -0.027 Ind., Met. prod. 0.037
(0.032) (0.056)
Partnership 0.085* Ind., Machinery 0.043
(0.044) (0.051)
Strategy -0.009 Ind., Electrica  0.134
(0.021) (0.083)
e-business -1.359* Ind., Constr. 0.116*
(0.762) (0.059)
e-collaboration -0.001 Ind., Bizserv. 0.128*
(0.028) (0.065)
e-commerce  -0.020 Year, 1998 0.024*
(0.022) (0.013)
Interaction 3.200 Year, 1999 0.015
(2.072) (0.010)
Observations 321
R-squared 0.20

Note: *** ** and* respectivelyindicatesignificanceat 1,5, and 10 % level. Sandard
errorsin parentheses.

The extent of inter-firm collaboration per se does not have a statistically
significant effect onprofitability. Infact thecoefficient estimateitself isnegative,
although no conclusion can bedrawnonthat duetotherather large standard
error. The depth of the collaboration (Partnership) has, however, alarge
positiveeffect onprofitability (theexact significancelevel is5.5%). Having
explicit*rulesof engagement” (Strategy) doesnot havean effect on profitabil-

ity.
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Highe-businessintensity strainsprofitability. Infact thecoefficient estimate
suggeststhat inatypical casee-businessinvestmentsarewasted, that is, they
reduce profits by roughly the amount of invested. Having online sales (e-
commerce) or using electronic networks for inter-firm collaboration (e-
collaboration) do not contributeto profitability.

Recall that theinteractiontermis, first, non-zeroonly for firmsusing el ectronic
networksfor inter-firmcollaboration, and, second, thehighest for firmsthat are
intensively engagedinbothinter-firm collaboration and e-business. Thusit
should proxy quitewell theuseof e-busi nesspracticesininter-firmcollabora-
tion, althoughthisisnot observeddirectly. Alsonotethat any problemswiththis
proxy will biasusagainst finding significant results. Somewhat disappointingly,
theinteractiontermsfail marginally tobesignificant at 10%.

In the following few sections we will discuss the robustness of the above
findings. Weconsider therolesof timedimension, firmeffects, and outliers.

Time Dimensions and Firm Effects

As discussed above, we have a quasi panel at our disposal, that is, some
variablesarenot observed acrosstime. An alternative approach would have
beento estimatethemodel with cross-sectional data, although someinforma-
tionwould havebeenthrownaway. Inthefour leftmost columnsof Table4we
derivetheresultsseparately for each of thethreeyearsaswell asby averaging
thethreeannual observationsfor each of thefirms(the between estimator).

Thefindingsintheresultssectionareconsistentinlargesampleswithrelatively
weak set of assumptions (see, for example, Wooldridge, 2002, sections
7.8.1-3).Itisneverthelesstruethat pooled OL Sishbiased and inconsi stent
if thefirmeffectiscorrelated withany of theexplanatory variablesin Equation
(2). Intherightmost column of Table4 thefixed-effects, or within estimator
(alsoknownastheleast squaresdummy variableor the covarianceestimator),
isusedtoremovethefirm effects.

Table4largely confirmsthefindingsof theresultssection. Partnershipis(close
tobeing) significantif estimable. Many coefficientsarenot estimablewiththe
within estimator, but theresultsneverthel ess show that thefindingsonthe
effectsof e-businessintensity anditsinteraction with respect tointer-firm
collaborationarenot driven by unobserved firm heterogeneity.
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Table 4. Estimations of the profitability model for years 1998, 1999, and
2000 (robust OLS) as well as the between and within estimates

Dependent variable: Rob. OLS  Rob. OLS  Rob.OLS  Between Within
Profitability (ROA) Year 1998  Year 1999  Year 2000  Estimator Estimator
Constant 0.059 0.004 0.004 0.020 0.043
(0.080) (0.057) (0.064) (0.050) (0.299)
Sales 0.007 0.008 0.008 0.009 0.063**
(0.010) (0.010) (0.012) (0.007) (0.028)
New -0.112%* -0.188*** 0.000 -0.309** 0.067
(0.053) (0.037) 0.000 (0.132) (0.041)
Age 0.000 0.001* 0.001** 0.000 -0.005
(0.000) (0.000) (0.000) (0.000) (0.011)
Growth 0.011 0.208*** 0.010 0.060 0.006
(0.013) (0.059) (0.079) (0.038) (0.008)
Industry dummies  Yes Yes Yes Yes No
Time dummies No No No No Yes
Collaboration -0.030 -0.017 -0.021 -0.024
(0.040) (0.036) (0.033) (0.037)
Partnership 0.068 0.094** 0.067 0.075*
(0.053) (0.047) (0.047) (0.040)
Strategy -0.012 -0.014 0.000 -0.002
(0.026) (0.023) (0.023) (0.026)
e-business -1.989 -0.170 -1.218 -0.280 -7.203***
(1.401) (0.737) (0.876) (1.225) (0.946)
e-collaboration -0.011 -0.001 0.020
(0.039) (0.028) (0.036) (0.029)
e-commerce -0.012 -0.029 -0.022 -0.019
(0.026) (0.026) (0.024) (0.027)
Interaction 4.224 -0.708 3.926 1.497 17.107***
(4.089) (3.480) (2.775) (3.532) (3.567)
Observations 107 107 107 107 321
R-squared 0.23 0.40 0.19 0.28 0.26

Note: Rob. refers to White (1980) heteroscedasticity consistency. ***, ** and *,
respectively, indicatesignificanceat 1, 5,and 10 %/l evel . Standard errorsin parentheses.
Industry dummies are either included but not reported (Yes) or not estimable (No).

Outliers

Itisnot unusual inregression analysisthat thefindingsaredrivenby afew
extremeobservations. Westudy thispossibility by consideringtwoaternative
waysof dealingwiththeoutliers: Weemploy anoutlier robust OL Sestimator
assuggestedinLi (1985), withtechnical detail sdiscussedinHamilton (1991),
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and alternatively winsorize our data, that is, for somevariablesreplacethe
lowest and/or highest (asindicatedin Table5) 1% of thevariablevaluesby the
next valuecountinginwardfromtheextremes(Barnett & Lewis, 1994).

Ascan beseenin Table5, accounting for outliers seemsto strengthen the
findingsinthecoreresultssection. Alsotheinteractiontermisstatistically
significantinthewinsorized case(significant at 20%level withtheoutlier robust
estimator).

Table 5. Estimations studying the role of outliers

Dependent variable: OLS Dependent var.: ROA OoLS
Profitability (ROA) Outlier rob. (Lowest and highest 1% winsorized) Fully rob.
Constant 0.035 Constant 0.022
(0.029) (0.051)
Sdes -0.003 Sales (Lowest and highest 1% winsorized) 0.003
(0.004) (0.008)
New -0.093* New -0.104**
(0.048) (0.049)
Age 0.000** Age (Highest 1% winsorized) 0.000
(0.000) (0.000)
Growth 0.104*** Growth (Lowest and highest 1% winsorized) 0.132***
(0.025) (0.044)
Industry dummies  Yes Industry dummies Yes
Time dummies Yes Time dummies Yes
Collaboration -0.010 Collaboration -0.025
(0.020) (0.029)
Partnership 0.061*** Partnership 0.076*
(0.022) (0.039)
Strategy 0.009 Strategy -0.007
(0.014) (0.019)
e-business -1.508** e-business (Highest 1% winsorized) -1.428*
(0.614) (0.736)
e-collaboration 0.012 e-collaboration -0.003
(0.016) (0.025)
e-commerce -0.033** e-commerce -0.023
(0.015) (0.020)
Interaction 2.409 Interaction (Highest 1% winsorized) 4.655*
(1.841) (2.694)
Observations 320 Observations 321
R-squared 0.23 R-squared 0.25

Note: *** ** and *, respectively, indicate significance at 1, 5, and 10 % level.
Standard errors in parentheses.
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Conclusions

Economictheory suggeststhat inthe presenceof freeentry and exit, super-
normal profitsareunlikely to occur unlesstherearefirm-specific assetsor
resourcesthat arenot generally andwidely available. Thusitishardly surprising
that “ standard” inter-firmcollaboration or e-businessinvestment doesnot seem
to contributeto profitability. Specific dimensionsof either oneor aunique
combination of thetwo can neverthel essbeasourceof sustained competitive
advantage.

Whileinter-firm collaboration as such doesnot boost profitability, deeper
formsof collaborationor partnershipsdo. Oneinterpretationof thisfindingis
that only after thepartiesinvol ved arecommitted tothecollaboration, arethey
willing totaketherisk of reengineering their internal and external business
processesto exploit the ongoing collaboration to thefullest. Without such
reengineering, someof thepotential benefitsareforegone. It seemsthat only
partnershipsarewin-win situations, wherethefruitsof thecollaborationare
justly distributed, in which casetherelative centrality inthe collaborative
network loosessomeof itsmeaning (Soh, 2003). Thereisa soamorepractical
explanation, althoughitsfinancial significanceremainstobeeval uated: along-
term commitment simply economizesontransactionscostsamongthecollabo-
rating partiesascontractshaveto benegotiated lessfrequently. Inany caseit
matters a great deal in what spirit the collaboration is being conducted.
Obviously formingand maintainingfruitful partnershipsisnot easy. Indeed, as
suggested by our data, inter-firmcollaborationisquite preval ent but deeper
formsareconsiderably lessso.

Our resultssuggest that high e-businessintensity might evenstrain profitability.
Admittedly, however, weareunableto study the adj ustment processassoci-
ated with e-investments due to our short time span. Massive e-business
investment took place in the late 1990s, but its effects are not necessarily
unveiledyet. Wehaveanecdotal evidencethat thelagsfrome-investmenttoits
full effectsmight beconsiderable. Cisco Systemsinc. CEO JohnT. Chambers
hasarguedthat“ ... thegreatest payoff doesn’t comeuntil seventonineyears
after an[e-business| investmentismade” (BusinessWeek, 17 Feb. 2003, p.
45). Brynjolfssonand Hitt (2002) indirectly suggest that thelagisfromthree
tosevenyears. With suchlagswewould have observed only theimmediate
negativeeffect of e-investmentsinour analysis. Inhindsightit can nevertheless
besaidthat somee-investmentsof thelate 1990sare doomed to be unprofit-
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ablebut perhapsto alesser extent among established manufacturingfirms—
asour descriptivestatisticsindicate, evenintheheyday of thenew economy e-
investment remai ned onaveragerel atively modest among thesamplefirms.

Our resultsconfirmthat theheart of thematter liesin having asuitablemix of
inter-firm collaboration and e-businesspractices. Firmsthat simultaneously
havehighinter-firm collaboration and e-businessintensitiesaswell asuse
electronicnetworksfor conductingtheir collaborationarea somoreprofitable.
Weinterpret thisasasign of twothings. First, suitablee-businesspractices
facilitateinter-firmcollaboration. Onceinplace, inter-firmcollaboration canbe
immensely more productivewith supporting el ectronic means. Second, e-
businessinvestment hasto beaccompanied by complementary organi zational
innovations, inthiscaseanew form of external (and undoubtedly alsointernal,
although we do not observe it directly) organization of the firm, that is,
collaboration.
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2 Allinter-firm collaboration and most e-businessvariablesare not ob-
served acrosstime.

3 Thespecifiedindustriescomprisethefollowing TOL 95industrial classi-
ficationgroups: Food (foodstuffs, beverages, tobacco—15, 16); Textiles
(textiles, apparel, leather, footwear — 17, 18, 19); Paper and so forth
(wood and wood products, pul pand paper, publishing and printing—20,
21,22); Chemical (cokeand nuclear fuel, chemicals, rubber and plastics
—23,24,25); Mineras(non-metallic mineralsand basic metal s— 26, 27);
Metal products(fabricated metal products—28); Machinery (machinery
and equipment, transport equipment —29, 34, 35); Electrical (electrical
equi pment and machinery, communi cationsequi pment, instruments—30,
31, 32, 33); Construction (45); Businessservices(computer andrel ated
activities, other business service activities— 72, 74). The remaining
observations(lessthan one-fifth of thetotal) fall intothecontrol group.

4 Section5 of thecorporate networkssurvey inquiresabout thescopeand
depthof inter-firm collaboration. The preceding Section 4 asksabout the
firm’srelative position in its collaborative network. Subsection 5.1
includestwo questions, onespecifictothefirm'’ srelativepositiondefined
inSection4and onereferringtoother typesof inter-firmcollaboration. As
we want to abstract somewhat from the fine points of networking and
discussinter-firmcollaborationingenera, wecombinetheanswerstothe
two questions. Thusour measureiseffectively thefirm’ sself-reported
perceptiononthefollowing question (divided by 100): What percentage
of your firm’ sproductiveturnover isrelatedtointer-firmcollaboration?

5 Subsection5.2. of thecorporate networkssurvey concernsthe compo-
sitionof inter-firmcollaboration by typeof contract. Thefirmisaskedto
report thedistribution of itsinter-firm coll aboration-rel ated sal esacross
fivecategories: (a) partnership, (b) annual, (c) project, (d) one-off, and
(e) other typesof contracts. Partnershipsare understood aslong-term
companionshipsthat both partiesarecommitted to. Our measureisthe
firm’ sself-reported perception onthefollowing question (divided by
100): What percentage of your firm’ sinter-firm collaboration -related
salesisderived viacontract(s) best characterized aspartnerships?

6 Section 8 of the corporate networks survey concerns the operating
principlesof inter-firmcollaboration. Itis,among other things, inquired
whether thefirmhasexplicitwritten contract(s) concerningthestrategy of
itshi-/multilateral inter-firm collaboration. Our measureisthefirm’ sself-
reported perception on the following question: Does your firm have
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written contract(s) ontheoperating principlesof inter-firmcollaboration
inthefollowing categories: strategy?(Y esor No.)

 Adoptedfrom Section 3 of thee-businesssurvey inquiringonthefirm’s
e-businessinvestments(definedtoincluded hardware, software, training,
acquired services, and personnel expenditures) for variousyears.

8 Section1of thee-businesssurvey concernstheuseof el ectronicbusiness
practices acrossvarious businessfunctions. Section 1.e concernsthe
salesof own products. Our measureisthefirm’ sself-reported perception
onthefollowing question: What isyour estimate onthe percentageshare
of electronic businesspracticesinthefollowingfunctions: salesof own
products? (Please check oneof thefollowing categories: do not know,
0%, under 2%, 2-5%, 5-10%, 10-30%, over 30%). Thefirmisinter-
pretedtohaveonlinesalesif oneof thefollowing categoriesischosen: 2-
5%, 5-10%, 10-30%, or over 30%.

9 Section 1.f of the e-business survey concernsinformation transfer(s)
between collaborating parties. Our measureisthefirm’ sself-reported
perception on the following question: What is your estimate on the
percentage shareof el ectronicbusiness practicesinthefollowingfunc-
tions: information transfer(s) between collaborating parties? (Please
check oneof thefollowing categories: do not know, 0%, under 2%, 2-5%,
5-10%, 10-30%, over 30%). Thefirmisinterpreted to use electronic
networksfor inter-firm cooperationif oneof thefollowing categoriesis
chosen: 2-5%, 5-10%, 10-30%, or over 30%.
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Chapter V111

Pay Now or L ater?

The Impact of Temporal

Separation of Payments and
Consumption on Consumer
Payment Preferences

Ranjan Dutta
University of Texas at Austin, USA

Jonathan J. Koehler
University of Texas at Austin, USA

Abstract

Inthischapter, we draw onthebehavioral economicsliteraturetoidentify
the conditions under which consumers would prefer one of three pricing
schemes (pre-payment, pay-as-you-go, and post-payment). We suggest
that consumer preferencesfor particular pricing schemesarelikelyto be
determined by systematic relationships that exist among a variety of
psychological variables. We offer nineempirical propositionsthat identify
when consumers will prefer different pricing schemes.
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| ntroduction

The online payments! sector in e-commerce has been analogized to the
Chevroletintheautomobileindustry: not terribly exciting, but big and capable
of having ahugeimpact onthemarket (Burnham, 1999). Someresearchers
havearguedthat thesuccessof e-commercebusinessmodel sdependscritically
onfirms' ability todes gnandimplement secureonlinepayment systemsinthe
marketplace (Aldridge, White& Forcht, 1997; O’ Mahony, Peirce& Tewari,
2001). Key payment system considerationsinclude(i) thetiming of payment
and consumption (thatis, manipulating pricing schemes), and(ii) thecharacter-
isticsof payment systems(for example, systemusability, level of feedback
consumersreceive) (Dutta, Jarvenpaa, & Tomak, 2003). Inthischapter we
focusonthefirst feature— thetiming of paymentsand consumption— and
attempt to describetheimpact that onlinepricing schemevariationsmay have
onconsumers preferencesfor payment systems.

Inthetraditional transaction model, thetransfer of ownership of goodsfrom
seller to buyer occurswhenthebuyer providespayment totheseller. Atthe
moment a seller receives payment, the buyer isfreeto consume hisor her
purchase. When consumers purchasetheir goodswith cash, the moment of
transfer fromseller tobuyer isrelatively easy to pinpoint. Insuch transactions
payment and thefreedom to consumeone’ spurchase are simultaneous.

Inthemodernworld, where cash purchases grow lesscommon by theday,
consumersoften experienceaseparati on between their consumption of their
newly acquired goodsandtheir payment for thosegoods. M ost notably, with
theadvent of magnetic-stripped credit cardsaround 1970, consumersbecame
accustomed to consuming some routine goods weeks and months before
making payment. Asonlinepurchaseoptionsbecameavail abl e, theconsump-
tion-payment separationfollowed thefamiliar patterninwhich consumption
precedes payment. For example, when consumersdownload asong froma
musi c provider or accessacomputer document through Wi-Fi connectivity,
they may rely on adirect billing mobile payment solution. In such cases,
aggregate paymentsaregenerally madeto themobile serviceprovider at the
endof amonthly billingcycle(for example, T-mobiledataservicesat Starbucks).
Werefer to pricing schemesinwhich payment foll owsconsumption as* post-
payment.”

Sometimesel ectronic pricing schemesare designed such that payment pre-
cedesconsumption. For example, consumerswho purchaseprepaid I nternet
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scratch cardsor Millicent micro-payment systemspay inadvancefor antici-
pated futureconsumption of digital productsand services. Werefer topricing
schemesinwhich consumptionfollowspayment as” pre-payment.”

Finally, wenotethat theincreased use of el ectronic payment plansdoesnot
alwaysrequire separation between payment and consumption. Consumers
who pay for goodsusing direct-debiting e-walletsarefreeto consumetheir
goodsat themoment they purchasethem. Werefer to pricing schemesinwhich
payment and freedomto consumearesimultaneousas* pay-as-you-go.”

Inlight of theincreasingly commontemporal separation between payment and
consumptionfor consumer goodsand servicesthat thee-commercerevolution
haspromoted, itisimportant to ask how, if at all, such separation mattersto
consumers. From an economic standpoint, arational consumer should be
unconcerned withthetemporal differencesacrossvarious pricing schemes
providedthat therevenuestreamsare* properly” discounted. But, asrecent
researchinbehavioral economicsdocuments, thetenetsof economictheories
of rationality and exponential discounting sometimesrunafoul of thereaitiesof
consumer choice. Thebehavioral economicsliteraturehasidentified descrip-
tivemodel sof economic decision-making by incorporating insightsgleaned
from decades of behavioral research (Kahneman & Tversky, 1979;
Loewenstein, 1987; Simon, 1957). Withinthebehavioral economicsliterature,
research on “mental accounting” has shown that temporal separation of
payment and consumption (thatis, pre-paymentsand post-payments) impacts
aconsumer’ smental perception of atransaction and subsequently affectshis
or her preferencefor agiven pricing scheme (Thaler, 1999). Specifically,
experimental studiesshow that pre-payment pricing schemesoffer greater
hedonistic pleasureto consumersthan other pricing schemes(Ariely & Silva,
2002; Prelec & Loewenstein, 1998). However the sheer popularity of credit
cardsand “pay-as-you-go” pricing schemes (for example, direct-debiting
mi cro-payments) apparently run counter totheseexperimental findings. This
chapter reviewstherel evant behavioral economicsliteratureand attemptsto
answer threeresearch questions:

*  Howdoconsumersexperiencetransactionswhen payment and consump-
tionaretemporally separated?

* What is the theoretical rationale behind pre-payment pricing
schemes?
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*  Whattheoretical argumentsdoesthebehavioral economicsliteratureoffer
to explain consumer acceptance of payment systemsthat arebased on
post-payment or pay-as-you-go pricing schemes?

Inthenext sectionwediscusstherelevant literaturein behavioral economics
that laysthefoundationfor subsequent theoreti cal arguments. Inthesectionon
transactionswediscusstherational e behind preferencefor payment systems
based on pre-payment pricing schemes. The section on challengesto pre-
payment is divided into four subsections. We provide argumentsin each
subsectionfromfour different theoretical perspectivestoexplainwhy consum-
ersmay sometimesprefer post-payment or pay-as-you-go pricing schemes.
Thefinal sectionconcludes.

Theoretical Foundations for
Temporal Influences on Choice

Prospect Theory

Tounderstandindividual behavior withrespect to paymentsand consumption,
we begin by considering descriptive theories of human decision making.
Expected utility theory (EUT) is the most important economic theory of
decisionmakingunder conditionsof uncertainty. Accordingto EUT, arational
decisionmaker should and will select optionsthat offer the highest expected
utility, whereexpected utility ismeasured astheutility of individual outcomes
multiplied by their respective probabilitiesof occurring. A versionof EUT
introducedinthe 1950sinwhichthe probabilitiesare subjectiveisknownas
subjectiveexpected utility theory (SEUT). AlthoughEUT and SEUT had some
valuein predicting decisions, behavioral research demonstrated that both
models were incompl ete. Prospect theory, introduced by Kahneman and
Tversky (1979), provedto beapsychol ogically richer and moredescriptively
accuratetheory of decision making under uncertainty. LikeEUT and SEUT,
prospect theory assumesthat theval ueof an optionismeasured asthe summed
product of uncertainties and outcomes. However the more psychol ogical
prospect theory differs from the economic theories in several important
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respects. First, prospect theory replaces the notion of utility and a utility
functionwith*“value’ andava uefunction. Theva uefunction, whichrepresents
thecentral componentsof the human pleasure machine, hasthreeimportant
properties. Itisdefined over perceived gainsandlossesrel ativeto somenatural
reference point rather than in terms of absolute values of wealth asin the
standard economictheory. Themotivatingideabehind suchadefinitionof value
isthat the context within which outcomesare presented playsakey rolein
determining whether peoplewill perceivethose outcomesto begood or bad.
A $50 cost may actually be perceived to beagain by theconsumer whowas
expecting to pay alot more, whereasa$25 discount may beperceivedto be
alosshby theconsumer who wasexpecting alarger discount. Thusdepending
on the point of reference a decision maker employs, each transaction is
accorded the status of either again or aloss. Second, thevaluefunctionis
concavefor gainsand convex for losses. Thiscontrastswith theconcavity of
thestandard utility function acrossall values. Theuniqueshape of thevalue
function correspondsto theideathat thereisdiminishing sensitivity to both
increasingly largegainsandincreasingly largelosses. Hencethedifference
between a$10lossand a$20|osshasalarger impact on the consumer than
thedifferencebetweena$110lossanda$120loss. Third, thevaluefunction
is steeper for losses than for gains. This feature implies that the pleasure
incurredfroma$100gainislessthanthepainincurredfroma$10010ss.

Mental Accounting and Hedonic Editing: Integration and
Segregation of Gains & L osses

Prospect theory driveshomethe point that peopledo not think about valuein
purely economicterms. Thevalueof, say, a$100 gift certificateto ashopper
may vary depending onvariouscontextual factors. Inasimilar vein, research
shows that people treat some sources of money differently from others.
Specifically, peopletendtoorganizetheir financial worldinto separate” mental
accounts,” thecontentsof which areoftentreated differently. Although such
differential treatment promoteseconomically indefensibledecisions, research
showsthat mental accountingispervasive. Assuch, it shouldbeof great interest
tofirmsasthey consider different waysto pricetheir goodsand services.

Thearchitect of mental accounting, Richard Thaler, defined mental accounting
asaset of cognitiveoperationsused by individual sto organize, evaluate, and
keep track of their financial activities (Thaler, 1999). In accordance with
prospect theory, peopletend to view the contentsof their mental accountsin
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termsof gainsandlosses. Inrecent years, researchershavebegunto ask how
peoplecan manipulatethegainsand | ossesin their mental accountsso asto
experiencethemin the most hedonistically favorableways. Thisresearch
showsthat individual smay usefour simplehedonicediting principlestomake
themselveshappier: (a) segregatetheir gains(“gainsavoring”), (b) integrate
their losses, (c) cancel lossesagainst larger gains(* lossbuffering”), and (d)
segregatesilver linings. Thejustificationfor theseprinciplesisasfollows. When
gainsaresegregated, thefeeling of pleasureisenhancedrelativetothefeeling
of pleasure experienced when the gains are aggregated. Thus two $100
discountsarebetter than asingle$200 discount. Whenlossesareintegrated,
the feeling of pain is reduced relative to the feeling experienced under
segregation. Thusasingle$200 priceincreasehurtslessthantwo $100 price
increases. Whenlossesarecancelled against larger gains, thefeeling of pain
fromthelossiseliminated behindthelarger gain. Finally segregating silver
liningshighlightsthesmall gainsthat might otherwisebeinvisibleinthefaceof
arelatively larger loss.

Thaler and Johnson (1990) expl ored thelimitsof hedonic editing principlesby
researching theimpact of prior outcomeson current decision choices. They
used “temporal spacing” tofacilitate cognitive segregationor integration of
events. They argued that eventsaremorelikely to beintegrated if they are
temporally contiguous(for exampl e, eventsthat occur onthe sameday) but
morelikely tobesegregatedif they aretemporally spaced (for example, events
that occur two weeksapart). Theauthorsfound evidencethat supported the
hedonicprinciples. Linvilleand Fisher (1991) arrived at similar conclusions
withrespectto people’ spreferencesfor temporally separating and combining
“emotionally impactful” events.

M ental accounting research on segregation of gainsand integration of |osses
indicatesthat hedonicediting principlesserveasreasonably good descriptions
of how peoplewouldliketheir worldsto be organized (thoughthereisless
evidenceinsupport of lossintegration). Thereforehedonicediting principles
may offer insightsregarding how consumersarelikely toview transactionsin
whichthereistemporal separation between payment and consumption.

Breaking and Combining Experiences

Inorder tounderstand how consumersarelikely to experiencethetotality of
their purchaseexperience, itisimportant to understand theimpact of each of
thetransient statesthat comprisethepurchaseexperience. If weassumethat
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consumptionand purchasearetwo statesthat consumersexperience, eachwith
their ownhedonicfeatures, akey questionfor our chapter iswhether and how
separation of payment and consumption affectstheconsumer’ sexperience.
Forinsight, weturntotherecent literatureon how peopleexperiencedifferent
outcome sequencesinintemporal choicetasks.

Theliterature on how people evaluate and experience single outcomesvs.
sequencesof outcomesisnow extensive(Ariely & Carmon, 2000; Loewenstein
& Prelec, 1991, 1993). Animportant question that this stream of research
seeksanswer toiswhether or not peopleintegratethetransi ent statesthat they
experienceaseventsunfold. Thoughthereareexceptions(for example, Ariely
& Zauberman, 2000), most of theliterature suggeststhat peopledointegrate
their experiencesaseventsunfold. When apersonwatchingaplay isaskedto
rateher enjoyment of theplay at fixedintervals, her numerical answersprovide
a“hedonicprofile’ of her overall experience. Research examiningtherelation-
ship between hedonicprofilesand overall eval uationsof experiencesdemon-
stratesthat the pattern of such hedonic profilesimpactsoverall evaluations.

L oewenstein and Prelec (1991, 1993) found that people summarize their
overall experiencesmorepositively when the sequence of eventsshowsan
improvingtrend. Ariely (1998) al soreported that trend wasapositivepredictor
of overall experience. Inanexperiment that measured painlevel s, heshowsthat
asequenceof aversivestimuli that increasesinintensity over timeisratedtobe
more painful than sequences that either do not change or that decreasein
intensity. Other research hasidentifiedthe® velocity,” or rateat which hedonic
profileschange, to beanimportant determinant of overall experiences(Hsee
& Abelson, 1991; Hsee, Abelson & Salovey, 1991).

Rossand Simonson (1991) studied the chronol ogical ordering of eventsand
theorized that people prefer experiencesthat have“ happy endings.” They
showed that an experience consi sting of both anegativeand apositiveeventis
evaluated as more satisfactory if the positive event occurslast. Varey and
Kahneman (1992) showed that extended aversiveepisodesarenot eval uated
smply by integratingdisutility of successiveintervals. Instead final momentsand
trend quality (improving or deteriorating) aremoreimportant predictors. Other
studiesal sofoundthat key pointsintime, such asthemost intensemomentsand
thefinal moments(that is, peak and end) of an experience, accountedfor global
retrospectiveeval uationsof experiences(Frederickson & Kahneman, 1993;
Redelmeier & Kahneman, 1996).

However not all eventscomprising anexperienceareautomatically integrated
beforetheexperienceisevaluated. Ariely and Zauberman (2000) theorized
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that therel ationshi p between experiencesand their overall evaluationswill
differ depending onwhether theexperiencesareperceived to be composed of
single or multiple components. Their results showed that breaking up of
experiences substantially reducestheimpact of hedonic profileon overall
evaluations. Whentherearemultipleexperiencesthat aretemporally separated
fromoneanother, eachisolated experience (rather thantheoverall hedonic
profile) may provideabasisfor judgment (Ariely & Zauberman, 2000).

Thediscussionaboveshould beof interest to firmsthat are concerned about
how consumersarelikely to feel about the purchase experience. Whether
consumersexperienceapurchaseasal ossor again may depend onwhether
or not they integratethetrans ent statesof payingand consuming, aswell asthe
order inwhichthoseeventsoccur. Consider, for example, theconsumer who
prepaysfor digital content (suchasastock report) onlinevs. onewho paysfor
theidentical content weeks after consuming the report. Will one of these
consumersreport havingamorepositiveoverall purchasing experience? Will
these consumersevaluatethe constitute parts (consumption and payment)
differently?1f theanswer toeither questionisyes, thenfirmsshould beaware
that the payment technol ogy they choosemay affect customer satisfactionas
well asthechance of repeat business.

Transactions: Payments and
Consumption

Payment and consumption are two central componentsin every consumer
purchase. How do consumersexperiencethesecomponents? Theanswer may
depend onthenatureof the mental accountsthat consumersemploy for their
purchases. Atleast threetypesof mental accountshavebeendiscussedinthe
literature: separate accounts, single-entry accounts, and double-entry ac-
counts. Wediscusseachtype of account bel ow.

Consumers Maintain Separate Mental Accounts

Accordingtothisview, individual sexperience paymentsand consumptionas
discreteeventsand eval uatethem separately aslossesor asgains(Hirst, Joyce
& Schadewald, 1994). Thus peopleexperienceafeeling of gainwhenthey

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



180 Dutta & Koehler

consumeand afeeling of losswhenthey makeapayment. Thesefeelingsoccur
at different timesand areindependent of oneanother. Thuspricing schemesare
evaluated ascombinationsof discreteevents, where onegroup of eventsis
identified asgains(consumption benefits) whiletheother groupisidentified as
losses(payments).

However the suggestion that payment and consumption areisol ated gainsor
lossesmay not begenerally applicable. Payment and consumptionareordi-
narily linkedto oneanother evenwhenthey aretemporally separated (Thaler,
1999). Moreover the construal of payments as losses may not always be
hedonistically inefficient since peoplearefound to bemoresensitivetoward
|ossesthanthey aretowardsgains(seetheprevioussectionon prospect theory;
Kahneman & Tversky, 1979). Thefoll owing example, adapted from Thaler
(1999), illustratesthispoint. |magineathirsty consumer who valuesacan of
sodaat $1isstandinginfront of avending machinethat sellssodafor $0.75.
Althoughtheconsumer should makethe purchaseunder theseconditions, one
who framespaymentsaslosses should reject the purchase. Thus, under this
interpretation, almost every transaction becomeshedonistically painful tothe
consumer unlessutility derivedfrom consumptioniscons derably morethanthe
disutility of payment.

Consumers Maintain Single-Entry Mental Accounts

Thisviewpoint postul atesthat i ndi vidual sestablish mental accountsthat create
symboliclinkagesbetween specificactsof consumptionand specificpayments.
I ndividual scombinepayment and consumptioneventstogether withinamental
account and eval uatethetransaction only whentheaccountisclosed (Thaler,
1999). When payment and consumption aretemporally separated, closure
dependsonwhicheventislater. Inpre-payment pricing schemes, closuretakes
placewiththelast consumption, whilein post-payment pricing schemesclosure
takesplacewithlast payment. A payment, by itself, isnot deemedaloss, and
consumption, by itself,isnot deemedagain. However, for pre-payment pricing
schemes, if consumption does not take place or if the consumption is not
commensurateto the payment made, thentheindividual might retrospectively
evaluate the payment as aloss. On the other hand, consumption might be
evaluatedretrospectively asagainif themental account isclosed without a
commensurate payment made against that consumption. But, ingeneral, itis
assumed that inanormal transaction, payment and consumption arecommen-
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surateto oneanother thoughthey may takeplaceat different times. Thusif an
individual maintainsamental account for agiventransactionandonly evaluates
theaccount at thetimeof closing, it should not matter to himor her whether he
or sheispayingearlier, later, or asheor sheisconsuming (assuming revenue
streamsarediscounted).

However theassumptionthat consumersmaintain single-entry mental accounts
may not explaintheactual feelingsof lossor gainthat consumersexperiencein
transactionswhere payment and consumption occur at different times. When
people make payments, they often do experienceanimmediate pain of loss
(Prelec& Loewenstein, 1998). For exampl e, imaginepaying for avacationsix
months after you have enjoyed it. Though the amount you are paying is
commensurate to the enjoyment you derived during the vacation, the pain
associated with payment may betheonly immediate sensation. Infact, your
enjoyment duringthevacationitself may havebeen reduced by thoughtsof the
impending payments. Incontrast, aprepai d vacation may bemoreenjoyable
becauseit isun-marred by thoughts of future payment.2 A consumer who
mai ntainsasingle-entry mental account for thevacationtransactionwill not
perceiveany differencebetweenthetwo situations.

Consumers Maintain Double-Entry Mental Accounts

According to the third view, individuals mentally combine payment and
consumptionwithinasinglemental account but eval uatetheaccount every
timethey pay or consume. Thusanindividual feelsanet pain or pleasureat
the moment of consumption or payment depending on whether the mental
account is in the red or the black at that particular moment (Prelec &
L oewenstein, 1998). Prelec and L oewenstein (1998) proposethat theeffects
of thetimedistancefrom payment depend onwhether the paymentsaremade
beforeor after consumption. Based on anticipationand dread (L oewenstein,
1987), they arguethat paying after aconsumptionexperienceishedonistically
inferior to paying beforeconsumption. M ost of theseargumentsbuild onthe
previousresearch, which showed that peoplegenerally prefer to experience
improving trendsand happy endings (seethe previous section; Kahneman,
Frederickson, Schereiber & Redelmeier, 1993; Loewenstein& Prelec, 1991,
1993; Ross& Simonson, 1991).

Prelecand L oewenstein (1998) formul ate adouble-entry mental accounting
theory that describes the reciprocal interactions between the pleasure of
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consumption andthepain of paying. Accordingto thismodel when payment
and consumption are temporally separated, a consumer’s pleasure from
consumptionisundermined by animputed cost of making apayment, and his
or her painfrom payment isbuffered by animputed benefit derived fromthat
payment. Animputed cost of paymentisadisutility that reducesthepleasure
of consumption by introducing negativethoughtsof payment associated with
that consumption. Animputed benefit of consumptionisautility that buffers
thepain of paying by introducing positivethoughtsof consumption. Thusthe
utility from consumptionexperienceisequal totheutility fromconsumptionless
theimputed costsof payment. Thedisutility from payment experienceisequal
tothedisutility from payment | esstheimputed benefitsof consumption. The
consumer’ snet utility inthetransaction mental accountisthesummation of the
net utility fromthe payment account and thenet utility fromtheconsumption
account.

Pricing Implications of the Double-Entry Mental Account: Firms
Should Offer Pre-Payment Technologies

Amongthethreealternativesdiscussed above, thedoubl e-entry mental ac-
counting method emergesasthemost theoretically plausibleand empirically
validated description of how consumersprocesstheir payment and consump-
tionexperiences. That is, paymentsand consumptionaremost likely integrated
and evaluated during each payment and consumption event. Double-entry
mental accounting overcomestheweaknesses of both separateand single-
entry mental accounts.

Double-entry mental accounting predicts that consumerswill prefer pre-
payment pricing schemesover post-payment or pay-as-you-go pricing schemes.
Therational efor thesuperiority of pre-payment pricing schemecomesfromthe
assumption of “ prospectiveaccounting.” I n prospectiveaccounting, expected
utility or disutility fromfuturepayment and consumptionisgivenmoreweight
thanutility or disutility from past experiencesof payment and consumption. The
assumption theoretically agreeswith the empirical work of Gourvilleand
Soman (1998), who found prepaid sunk costs (like pre-payments) to fully
depreciate with passage of time. We show apictorial representation of the
prospective accounting assumption in Figure 1 (adapted from Prelec &
L oewenstein, 1998).

Under prospectiveaccounting assumption of double-entry mental accounting,
the experience of consumption and payment isenhanced by pre-payment.
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Figure 1. Prospective accounting: Dependence of imputed cost of
consumption on the time of payment

—— Imputed cost of
consumption, as a function
of {c-b)

=+ Prospeciive accounting
approximation

A Past payment Future payment

o
c-b = payment date (¢) minus consumption date (b)

Adapted from Prelec and Loewenstein (1998)

Imaginethecontext of paying for and enjoying avacation, anexamplethat we
mentioned whilediscussing single-entry mental accounting. If thevacationis
paidfor alongtimeinadvance(point A), thentheimputed cost of enjoyingthe
vacationisessentially zeroandthevacationfeelsalmost free. If thevacationis
recently prepaid (point B), thenimputed costisnot negligiblebut still rel atively
small dueto payment depreciation (see Gourville& Soman, 1998). Imputed
costsarehighestif thepayment needsto bemaderight after consumption (point
C) andthenthecostsgradual ly decrease as payment ispushed to thefuture
(point D). Based on theassumption of prospectiveaccounting, double-entry
mental accounting predicts strong debt aversion. They show that for most
feasiblerangesof discount factors, consumersfinditlesspainful to prepay than
topay later. Consumersarefoundto prefer pre-payment pricing schemeseven
ifitinvolvespaying morefor thesameusage. Thisresultisfurther strengthened
by arecent experimental study (Ariely & Silva, 2002) wheretheauthorsasked
the subj ectsto choose between various payment systemsthat weredifferenti-
atedwithrespect totimingof paymentsand consumption. Thefindingsreveaed
that thesubjectsstrongly preferred pre-payment pricing schemeslikesubscrip-
tion mechanisms over other payment systems based on non pre-payment
pricing schemes. Accordingly, firmsshould al so of fer pre-payment technol o-
gies, asthey aremore acceptableto consumers.
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Theoretical Challenges to the
Pre-Payment Option

Despitethetheoretical rationaleand empirical findingsthat appear tofavor the
useof pre-payment pricingplans(Ariely & Silva, 2002; Prelec & Loewenstein,
1998), post-payment and pay-as-you-go pricing schemesarepopular. Credit
cardsarean obviousexample(Prelec & Simester, 2001). Isthepopul arity of
thepost-payment credit card planduetofailureof firmsto cometogripswith
thefactorsthat drivetheconsumer, or might it bethat consumer preferencefor
pre-payment schemes is not as strong as Prelec and Loewenstein (1998)
suggested?

Hedonic Efficiency vs. Decision Efficiency

The literature indicates that consumers adopt either a hedonic efficiency
perspectiveor adecision efficiency perspectivewhileeval uating atransaction
experience. Hedonic efficiency perspectiveisbased on theassumption that
consumers love pleasure, and hence they should prefer whatever pricing
scheme givesthem theleast pain and/or most pleasure. On the other hand,
according to decision efficiency perspective, consumers have objectives
beyondthecurrent transaction, and hencethey might prefer choosing pricing
schemesthat will benefit theminthelong runeventhoughthepricing scheme
islesshedonisticintheshort term.

Takethe caseof apayment system that keepsaconsumer aware of what he
or sheisspending but makeshim or her gothroughamorepainful (and more
memorable) payment process(Duttaet al ., 2003; Soman, 2001). Thoughthis
payment systemisefficient fromadecisionefficiency perspective, itishedo-
nistically inefficient becauseitismore painful. The consumer keepsbetter
control of her financesif sheismoreawareof her spending. However increased
awareness comes mainly from increased salience of the payment process,
which, inturn, makestheact of makingapayment morepainful totheconsumer.

Thus, there are obvious trade-offs between the two perspectives. Past re-
search hasindi cated that peoplearemoreinclined to adopt ahedonic efficiency
perspectivethan adecision efficiency perspective (Ariely & Silva, 2002).
Double-entry mental accounting that predictsthesuperiority of pre-payment
pricing schemesisbased onahedonic efficiency perspective. However there
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Table 1. Alternative theoretical arguments
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isample evidence that individual s also make decisions based on decision
efficiency (Heath, 1995). Henceadecision efficiency perspectiveprovidesan
obviouscounter-argument to the presumed superiority of pre-payment pricing

schemes.

In the following sections, we explore relevant portions of the behavioral
economicsliteraturetoidentify theoretical rational esthat may explainconsum-
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186 Dutta & Koehler
ers frequent preferencefor post-payment or pay-as-you-go pricing schemes

(see Table 1 for asummary). We conclude each section with a summary
proposition, someof which havetwo parts. Weoffer ninepropositionsinall.

Explanations Using Hedonic Efficiency Perspective

I nthissub-section, weexplainwhy, fromahedonic efficiency perspective,
consumersmay not typically prepay when givenachoiceamong pricing plans.

Payment System Properties

A pricing schemeisconcerned withwhenthefirm chargesitscustomersto
generaterevenue(thatis, before, after or during consumption) whileapayment
system, among other things, deal swith how that pricing schemeisimplemented
inpractice. Payment system propertieslikeconvenience, acceptability, and so
forth, may beimportant determinantsfor consumer preferencefor payment
systems. For example, theprimary reason credit cardsareapopular way to
conduct transactionsmay besimply duetotheconvenience, accessibility, and
acceptability they offer to the consumers. When weassumethat consumers
mai ntai n doubl e-entry mental accountsof transactions, both pricing scheme
and payment system propertiesareresponsiblefor moderatingthepainand
pleasurethat consumersexperiencewhileusing the payment system.

Theargumentsfor the above contention arebuilt into double-entry mental
accounting. Prelec and Loewenstein (1998) modeled imputed costs and
imputed benefitsthrough two coupling coefficients, which captured theextent
of conversion of payments into imputed costs and consumption into
imputed benefits. These coefficientsaretermed attenuation (the degreeto
which paymentsattenuate pl easureof consumption) and buffering (thedegree
towhich consumption bufferspain of payment). Propertiesof the payment
systemusedtoimplement the pricing schememay well determinethelevel of
coupling experienced by agiven consumer. Table2 givesexampl esthat show
how coupling parametersmight vary withdifferent payment systemsandpricing
schemes. Inother words, for agivenindividual, thelevel of imputed costsand
imputed benefitsexperienced may vary from one payment systemto another
eventhoughthepricing schemeremainsthesame.

Consider the following example. Charge cards and credit cards are two
payment systems, both based on post-payment pricing schemes. However the
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Table 2. Pricing schemes and payment systems

Payment Systems

Deter mines, among other things, how pricing schemes areimplemented in practice

Examples of currently used Coupling parameters Examples of new electronic
payment system payment systems
Pricing Pre-payment Subscription with no Attenuation: Low Stored value cards, Dual slot
Schemes schemes payment confirmation . mobile payment solutions,
Concerned Buffering: Low Micro-payment solutions
with when the like Millicent, Subscrip,
firm decidesto Subscription with payment ~ Attenuation: High Micromint
chargeits confirmation .
consumers for Buffering: Low
consumption
Pay-as-you-go Cash, Checks, Debit cards Attenuation: High Direct-debiting e-wallets,
schemes P Micro-payment solutions
Buffering: High like NewGenpay systems
Post-payment Credit cards Attenuation: Low Mobile direct billing
schemes Buffering: Low solutions, Payword
Charge cards Attenuation: Low
Buffering: High

two payment systemsdiffer inthat theconsumer paystheentirepayment due
at theend of thebilling cyclefor chargecards, whileheor sheonly paysthe
minimum payment dueat theend of abillingcyclefor credit cards.® Thuscharge
cardshavelowimputed costssinceasinglebill coversmany distinctitems, none
of whichisindividually responsiblefor thetotal. However chargecardshave
highimputed benefits— sinceonepaymentisassociated withal| consumption,
theconsumer canrelateall benefitstojust one payment. Credit cards, onthe
other hand, havelow imputed costs, sinceasinglebill coversmany itemsand
low imputed benefits, since no single payment is associated with all the
consumptioninthat billing cycle(not trueif theconsumer paystheentireamount
dueat theend of every billingcycle).

Naturally pricing schemesthemsel vesimpact coupling parameters. But pay-
ment systems used to implement those pricing schemes may change the
preferencerel ationships between pricing schemesby moderating imputed
costsand/or imputed benefitsexperienced by consumers. For example, for
chargecards, aconsumer experienceslow imputed costsand highimputed
benefits. Now if thereisapayment system based on apre-payment pricing
schemethat haslow imputed costsand | ow imputed benefits, aconsumer might
evaluate charge cardsto be more hedonic even though they are based on a
post-payment pricing scheme. Thisisbecausethe hedoni c advantageof using
apre-payment schememight benullified by thegreater imputed benefitsthat a
consumer enjoyswhen usingachargecard.
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Proposition 1: Consumer preferencefor pre-payment pricing schemesisnot

independent of payment system properties, and may not holdfor certain
payment systems.

Aggregated Payments

Both Prelecand L oewenstein (1998) and Thal er (1999) have suggested that
aggregated payments are the main reason for the popularity of payment
systems like credit cards or charge cards among consumers. When using
payment systemslikecredit cardsor chargecards, consumersdo not needto
make payments for each and every consumption; payments are generally
aggregated at the end of abilling cycle. Past literature has suggested that
aggregated eval uation of prospectsishedonistically moreefficient (Redelmeier
& Tversky, 1992). For example, comparetheimpact of paying $50 cashtothe
impact of adding another $50to0 a$940 monthly bill. Thaler (1999) positsthat
the$50 cashwill appear muchlarger by itself thaninthecontext of amuchlarger
bill that containsmany other similar items. L ack of one-to-onecorrespondence
between payment and consumption makeseach consumption benefit appear
less costly to the consumer. The correspondence between payment and
consumption becomes even weaker when consumers only need to pay the
minimumamountsdueat theend of every billing cycle. Thus, when payments
are aggregated, consumers suffer lesspain. Inthismanner, post-payment
pricing schemesmay behedonistically morepreferable.

Proposition 2: Payment systemsbased on post-payment pricing schemesthat
includeaggregated paymentsmay not behedonistically inferior to pay-
ment systemsbased on pre-payment pricing schemes.

Past Experience

If consumersexperiencethehedonic utilitiesfrommemoriesof past experi-
ences, then doubl e-entry mental accounting may not resultinsuperiority of pre-
payment pricing schemes. For example, “ prospectiveaccounting” (Prelecand
L oewenstein, 1998), assumption of double-entry mental accounting, ignores
thehedonicimpact of past events. Such eventsareassumedto havezeroutility
or disutility (Figurel). Thusaconsumptionalready paidforisenjoyedasif it
werefree, and paymentsmadelater are not buffered by thoughts of experi-
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Figure 2. Past experience and pricing schemes

Pre-payment Scheme

Past
Experience

Post-payment Scheme

f ________ A Time T E ________
Past
Experience

v

enced past utilities. However thereisevidencethat memoriesof past experi-
ences— so-called “remembered utilities” — do have ahedonicimpact on
consumers(Kahneman & Snell, 1992; Kahneman, Wakker & Sarin, 1997;
Read & Loewenstein, 1999). For example, paying later for an enjoyable
vacationsurely giveslesspainthan payinglater for aterriblevacation. Happy
memoriesprobably reducethe pain of payment whereasunhappy memories
probably compound the payment pain.

Inthenext few paragraphs, we show how remembered utilitiescanplay arole
indeterminingwhether consumerswoul d prefer pre-payment or post-payment
pricing schemes. We provide atwo-period model with pricing schemesin
Figure2. Inthepre-payment pricing schemetheconsumer payspinperiod A
and enjoysbenefitsfrom consumption uat period B. Thesituationisreversed
in the post-payment pricing scheme: The consumer enjoys benefits from
consumptionuat period A and payspfor that consumption at period B. Both
utilitiesfrom consumption and disutilitiesfrom paymentsarediscountedinthe
second period using a discount factor . To explain the relevance of past
experiences, wecal culatenet utility fromthetwo pricing schemesasin Prelec
and L oewenstein (1998).

Pre-payment Pricing Scheme: If thereisahedonicimpact frombothfuture
expectationsand past memoriesat point A (Figure2), thefollowingthings
shouldoccur:
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() individualsfeel painduetothedisutility of makingthepayment (p),

(i) individuasfed pleasureduetotheimputed benefitsof payment (Imputed
Benefit, 1B),

(i) individual sfeel pleasureor paindepending onwhether they had positive
or negativememoriesof similar consumption experiences(Remembered
Utility of Past Experience, RUPE).

Whileconsumingat point B (Figure2), thefoll owing thingsshould occur:

() individualsfeel pleasureduetotheutility fromconsumption (u),

(i) individuals feel pain due to the memories of payment made earlier
(Remembered Cost of Payment, RCP).

Thusthenet utility fromthe pre-payment schemetotheconsumeris:

(-p+I1B+/-RUPE) +6 (Uu—RCP)i.e.(-p+du)+(IB+/- RUPE -6 RCP)
(1)

If past utilitiesand disutilitiesareignored, thenthenet utility from pre-payment
schemereducesto:

(-p+tdu)+IB 2

Post-payment Pricing Scheme: At point A (Figure2), thefollowingthings
shouldoccur:

() individualsfeel pleasureduetotheutility fromconsumption(u),

(i) individualsfeel painduetoimputed cost of consumption (Imputed costs,
1C),

(i) individual sfeel pleasureor paindepending onwhether they had positive
or negativememoriesof similar consumption experiences(Remembered
Utility of Past Experience, RUPE).
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Atpoint B (Figure2), thefollowing thingsshould occur:

(i) individualsfeel painduetothedisutility of makingapayment (p),

(i) individualsfeel pleasureduetothememoriesof consumptionexperienced
earlier (Remembered Utility of Consumption, RUC).

Thusthenet utility from post-payment schemetotheconsumeris:

(u=IC+/-RUPE) +6 (-p+RUC)i.e. (-6 p+u) + (-IC+/- RUPE + d RUC)
3)

If past utilitiesand disutilitiesareignored, then net utility from post-payment
schemereducesto:

(-§p+u)—IC (4)

Theimplication of thismodel isthat when past utilitiesand disutilitiesare
ignored, and when there is no time discounting, pre-payment is always
preferableto post-payment. Thiscan beseen by notingthat I Bisaddedin[2]
and I1C is subtracted from the same amount in (4) (given thereis no time
discounting). Evenwhenthereistimediscounting, pre-paymentispreferable
exceptwhen d <<1 (signifying highimpatience) and/or coupling coefficientsare
low. Thisiswhat double-entry mental accounting predicts when thereis
prospectiveaccounting (Prelec & L oewenstein, 1998). However, whenthere
issomehedonic utility from past experiences, preferencefor pre-payment
pricing schemesdependsonwhether:

(IB +/- RUPE —§ RCP) > (-IC +/- RUPE + § RUC) =
(IB =5 RCP) > (-IC + § RUC).

Evenwhen §isassumedtobel (nodiscounting), thesuperiority of onescheme
over another depends on the relation between Imputed Benefits, Imputed
Costs, Remembered Utility of Consumption, and Remembered Cost of Pay-
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ment. Becauserel ationsamong thesefeaturesvary from one experienceto
another, itisnot possibleto offer simple predictionsabout consumer prefer-
encesfor pricing schemes. For example, if Remember ed Utility of Consump-
tion is greater than Imputed Costs and Remembered Cost of Payment is
greater than Imputed Benefits, then consumers may prefer post-payment
pricing schemesover pre-payment pricing schemes. However, if Remembered
Utility of Consumption islessthan Imputed Costs, and Remembered Cost
of Payment islessthan Imputed Benefits, then consumerswill prefer pre-
payment pricing schemesover post-payment pricing schemes.

Proposition 3: If consumersexperienceremembered utility or remembered
disutility, and if these utilities have measurableimputed costs and/or
benefits, then consumers’ preferences for pre-payment versus post-
payment pricing schemeswill vary acrosscontexts.

Narrow Bracketing

Psychol ogical principlesthat governthe perception of decisionproblemsand
eval uation of outcomescan producepredictableshiftsin preferenceswhenthe
sameproblemis“framed” indifferentways(Tversky & Kahneman, 1974). As
Read, Loewenstein, and Rabin (1999) note, when an individual makes a
choice, heor shemay assessthe consequencesof all thechoicestakentogether
(broad brackets) or may assess each choiceinisolation (narrow brackets).
Empirical research has shown that people often exhibit narrow bracketing
behavior (Benartzi & Thaler, 1995; Camerer, Babcock, Loewenstein &
Thaler,1997; Thaler, Tversky, Kahneman & Schwartz, 1997). For example,
individual susenarrow timebracketsto eval uatetheir mental accounts, thatis,
they evaluate their mental accountstoo frequently. When individuals use
narrow timebrackets, they may | and up making suboptimal choicesfromboth
hedonic and decision efficiency perspectives. For example, Camerer et al.
(1997) observedthat New Y ork City cabdriversexhibit narrow bracketing
behavior by evaluating and closingincomeaccountsevery day against adaily
target. Such behavior is suboptimal becauseit required cabdriversto stop
working early ongood (that is, busy) daysandtowork |ate on bad days. Had
thecabdriversused broader weekly or monthly targetsto evaluatetheirincome
accountsrather thandaily targets, they woul d have earned asmuch or moreby
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working much less. The cabdrivers could have accomplished thisfeat by
working fewer hourson bad dayswhen theper-hour incomeratewaslow, but
moreon good dayswhen per-hour incomeratewashigh.

Thereasonsfor narrow bracketing have beenvariously attributed tolimited
cognitivecapacity (Baddeley, 1986; Kahneman, 1973; Miller, 1956; Simon,
1957), cognitiveinertia(Kahneman & Knetsch, 1992; Redelmeier & Tversky,
1992), preexisting heuristics(Read, L oewenstein & Rabin, 1999), and self-
control shortcomings (Ainslie & Haslam, 1992). Whatever the cause, we
suggest that theway consumersbracket alternativesmay affect their preference
among pricing schemes. Prelec and L oewenstein (1998) assumed that people
evaluateapricing schemewhenever payment or consumption takesplacebut
close the account only when all consumption and payments for a given
transactionareover. However, when comparing pricing schemes, individuals
may chooseto useanarrow timebracket and takeinto account only what is
immediateinstead of considering theentiretimespan of thepricing schemes.
For example, whilecomparing two pricing schemes, aconsumer may compare
current disutility of payment from pre-payment schemesto current utility of
consumption from post-payment schemes. The hedonic consequences of
futureutility fromconsumptionin pre-payment schemesor futuredisutility of
payment in post-payment schemesmay fall outsidethe narrow timeframe
bracket used by the consumer to compare the two schemes. Thus when a
narrow bracket is used, the consumer may prefer post-payment to pre-
payment even though pre-paymentishedonistically superiorintheoverall
context.

Proposition 4: If consumersuseanarrow time bracket to compare pricing
schemes, andif consumptionand/or payment isnot completed withinthat
timebracket, then consumersmay consider post-payment pricing schemes
tobehedonistically superior to pre-payment pricing schemes.

Explanations from a Decision Efficiency Perspective

In this sub-section we put forward some alternate arguments based on the
decisionefficiency perspective.
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Effect of Sunk Cost

Standard economic theory teachesthat good decisions occur when people
weighfuturecostsagainst futurebenefitsand choosetheactionswherebenefits
outweighcost (Frank, 1991). Past costsand benefitsareirrelevant to current
decisionsasthey are*“ sunk” . Research on behavioral decision-making has
indicated that peoplecommonly do notignore*® sunk” costs. Instead people
respondto sunk costsby escalatingtheir investments(Arkes& Blumer, 1985;
Brockner & Rubin, 1985; Staw, 1976; Thaler, 1980).

Withregardstotemporal separation of payment and consumption, Heath and
Fennema(1996) posit that decisionsareeasi er when peopleareabletoalign
thetiming of benefitsand costs. When physical aignmentisnot possible, people
mentally alignbenefitsand costsby spreading fixed expensesover timeand use.
Suchmental alignment makesconsumerslesslikely toexperienceanexpense
asalossbecausethepainsof paymentsareoffset by thepleasuresof daily use.
Thus, when sunk cost effectspersist, peopletendto spread aprepai dfixed cost
acrossusestodrivetheaveragepricebelow areferenceprice.

But what happenswhenthesunk coststhemsel vesaredepreciated over time?
If sunk costsaredepreciated over time, thenfewer usesareneededto bringthe
costs below the reference price. This may lead to under-consumption of
pending benefits (Gourville & Soman, 1998; Heath, 1995). Gourvilleand
Soman (1998) theorized that consumersadapt to historic costsover timeand
that thisreducestheeffectsof sunk costson consumption of any pending benefit
that cannot beinventoried. Now, duetoanincreased likelihood of foregoing
afuturebenefit because of payment depreciation (reduction of sunk cost effect
over time), aconsumer might prefer post-payment or pay-as-you-go pricing
over pre-payment pricing. Thelogicisasfollows: Becauseprepaid costswill
be depreciated after sometime, consumersfear that they would eventually
consumelessand thereforemight not get their money’ sworthif they pay in
advance. That is, consumersfear that prepai d accountsmight closeprior tothe
point at which consumershaveexperienced enough consumptiontojustify the
early payment. Thus consumers concerned about decision efficiency may
prefer post-payment or pay-as-you-go pricing schemesif they know that sunk
cost effectswould depreciateover time.

Somanand Gourville(2001) examined thereasonsbehind decreased attention
tosunk costswhen paymentsprecede consumption. Theauthorsproposed that
decreased attention to sunk costsmay beeither cognitively driven (becauseit
isdifficulttoallocateasinglepre-payment acrossmultiplebenefits) or motiva
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tionally driven (because peoplehaveunderlying desiresto avoid consumption).
Soman and Gourville (2001) found significant effects for both types of
argumentsbut reported stronger effectsfor “ motivationally driven” arguments.
If thereasonsbehind decreased attention to sunk costsarecognitively driven,
thentheconsumer experienceslessdecisionefficiency inapre-payment pricing
scheme. Consequently consumers would not prefer pre-payment pricing
schemesbecausethey will beafraid of losing track of their pre-paymentsand
ultimately consuming lessthanwhat they purchased.

Proposition 5: If there is payment depreciation when payments precede
consumption, andif payment depreciationiscognitively driven, then
consumersmay prefer post-payment or pay-as-you-go pricing schemes
over pre-payment pricing schemes.

Impulse Products and Self-Control

Another argument derived fromthedecis on efficiency perspectivedrawsfrom
theliteratureon self-control (Hoch & Loewenstein, 1991; Thaler & Shefrin,
1981; Wertenbroch, 1998). Researchin thisareahas shown that consumers
may voluntarily and strategically ration purchase quantitiesof goodsthat are
likely to beconsumed onimpul se. For example, many smokersbuy cigarettes
by the pack even though they can afford to buy 10-pack cartonsthat offer
sizableper-unit savings. Thus, by rationing purchasequantities, theseconsum-
ersself-imposeadditional transaction costson margina consumption, thereby
making excessivesmokingdifficultand costly (Wertenbroch, 1998). Purchase
decisionsabout impul seproductsareoften guided by time-inconsi stent prefer-
encesthat occur dueto suddenincreasesin desirebrought on by shiftsinthe
consumer’ sreferencepoint (Hoch & Loewenstein, 1991). Theseshiftsmay
occur duetophysica ortemporal proximity of theconsumptionitem (Kahneman,
Knetsch & Thaler, 1991; Loewenstein, 1988; Mischel, 1974; Mischel &
Grusec, 1967).Peoplewho have experienced time-inconsistency anditscon-
sequences(likeregret) arelikely todevel op self-control strategiesforimposing
consistency ontheir behavior (Hoch & L oewenstein, 1991).

Oneway toovercomedesireisthroughwill-power tacticssuchasbuyingin
[imited quantities. Ariely and Wertenbroch (2002) haveshownthat individual s
sometimesuseexternal devicesto control their impulsivebehaviors. Payment
systemsmay bethought of assuch anexternal device(Ariely & Silva, 2002).
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By payment systemswemean themethod or processused to make apayment
(for exampl e, credit card, check, and soforth) Asaself-control tactic, people
may prefer payment systems that have highly salient payment processes
becausethereismore painof paying associated with consumptionwhenusing
these payment systems. In other wordsif people want to control their own
behavior, thenthey may prefer payment systemswhereconsumptionisclosely
coupledwith paymentsprecisely because such couplingismorepainful. Thus
aconsumer might opt for amoresalient and cumbersome payment system (for
example, aseriesof small, separate payments) in order to maketransactions
visible and help lower hisor her consumption (Ariely & Silva, 2002). An
individual using such apayment system believesthat every time he or she
decidestoindulgeinanimpulsive purchase, the salient pain of making the
payment will helphimor her control her futureimpul ses.

A payment system based on apay-as-you-go pricing schemeisan exampl e of
suchapayment system. Insuch systemsthecloselinkage of consumptionand
payment, incombinationwiththefrequent payments, makeit difficultfor people
tooverlook payment pain.

Proposition 6: Consumersmay prefer pay-as-you-go pricing schemesover
pre-payment or post-payment pricing schemeswhenthey use payment
systemsasexternal devicesto control theirimpulsivebehavior.

Explanations Using Time Inconsistent Behavior

Contrary to standard economi c assumptions, peoplehavebeenfoundtoexhibit
time-incons stent preferences(Benzion, Rapoport & Y agil, 1989; L oewenstein
& Prelec, 1992; Thaler, 1981). That is, people sometimes reverse their
preferencesbased onwhenthey maketheir decisions. Inthissubsectionwe
look at how time-inconsi stent behavior may explain preferencesfor payment
systemsbased on non pre-payment pricing schemes.

Immediacy Effect

The“immediacy effect” isatime-inconsistent behavior. Thiseffect may be
defined as the tendency of people to give far greater weight to current
consumptionthantoaconsumptiondelayedfor any length of time. Thiseffect
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explainsthe phenomenonwherein consumptionitemsthat areimmediately
availableexert adisproportionatepull onconsumers(L oewenstein, 1992). The
standard exponential discounting functionthat isusedtocal culatefutureutility
or disutility does not capture the impact of immediacy effect (Frederick,
Loewenstein& O’ Donoghue, 2002; Prelec & Loewenstein, 1997), andthere
issubstantia evidencethat thephenomenonoccurs(Aindie, 1975; Christensen-
Szalanski, 1984; Phelps& Pollak, 1968).

Theimmediacy effect may play arolewithrespect toconsumers' preference
for pricing schemes. When a consumer eval uates a pre-payment pricing
scheme, shemight assign greater wei ght tothecurrent payment and lessweight
totheconsumption eventsthat areinthefuture. Whenthisoccurs, thecurrent
costsof future consumption might appear disproportionately larger thanthe
futurebenefitsfrom consumption. Alternatively, whentheconsumer eval uates
apost- payment scheme, the benefitsfrom consumption might appear dispro-
portionately largerelativeto the future costs of consumption (becausethe
benefitsfrom consumptionareimmediatewhilethecostsarenot). Thus, when
thelureof immediacy presentsitself, theconsumer may prefer post-payment
pricing schemesover pre-payment pricing schemes.

Proposition 7: Consumersmay prefer post-payment pricing schemesover
pre-payment pricing schemesif they aredisproportionately attracted
towardimmediateconsumptionor disproportionately repul sed by imme-
diatepayment.

Explanations Using Future Utility

Projection Bias

Preferencefor pricing schemes may al so depend on how future utilitiesor
disutilities are predicted. Though tastes change over time, people tend to
exaggeratethedegreestowhichtheir futuretasteswill resembletheir current
tastes. Loewenstein, O’ Donoghueand Rabin (2002) described thisbehavior
as projection bias. This bias exists when a person’s behavior violates
economicrulesof intertemporal utility maximization. For example, smokinghas
deleteriouseffectsonthefuturewell-being of aperson. But, intheshortterm,
smoking givespl easure. Projection biasleadsthesmoker to under-appreciate
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theill effectsand over-consumerel ativeto what woul d have maximized hisor
her trueintertemporal utility function.

Projection bias has implications for choice of pricing schemes. For post-
payment schemes, paymentisafuturedisutility, whilefor pre-payment pricing
schemes, consumption is a future utility. If the consumer is unaware of
projectionbias, thenheor shewill expect hisor her futureutility/disutility from
consumptionor paymenttobesimilartohisor her current utility/disutility from
consumption or payment. Hence, hisor her preferencefor agiven pricing
scheme should not be affected by projection bias. However, if heor sheis
awarethat hisor her tastesmight changeinfuture, he or shewould bemore
careful about committing to apre-payment or apost-payment pricing scheme.
Heor sheknowsthat inapre-payment pricing scheme, heor shewould make
pre-paymentsexpectingacertainlevel of utility fromconsumptioninfuture. But
at thesametimeheor sheknowsthat if hisor her tasteschange, then heor she
might obtain considerably lessutility thanwhat heor shewill beprepayingfor.
Ontheother hand, for apost-payment pricing scheme, heor shewill fear that
hisor her expectedlevel of futuredisutility from payment might bel essthanwhat
heor shewill actually experienceinfuture. Thus, if thepersonisawareof his
or her inability topredict futureutility or disutility, thenheor shewould prefer
apay-as-you-go pricing schemeover either apre-payment or post-payment
pricingscheme.

Proposition 8: Consumers who are aware of their projection biases may
prefer pay-as-you-go pricing schemesover pre-payment or post-pay-
ment pricing schemes.

Uncertainty

Choiceof apricing schememight al sodepend onwhether futureutility/disutility
is certain or uncertain. Prior research has shown that people do prefer to
advanceundesirableoutcomeswhenthoseoutcomesarecertain (Loewenstein,
1987; Mischel & Grusec, 1967; Thaler, 1981). On the other hand if the
undesirableoutcomeisuncertain, thenthe consumer wouldrather delay the
outcome(Lovallo& Kahneman, 2000). When aconsumer choosesapricing
scheme, hisor her evaluation of certainty or uncertainty of futureutility may
impact hisor her preferences. A post-payment pricing schemehasacertain
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futuredisutility from payment, whileapre-payment pricing schemehaseither
acertainor anuncertainfutureutility fromconsumption.

Consumersexperienceuncertainutility fromfutureconsumptioninavariety of
contexts. For example, when consumersconsider trying out anew product or
accessinganew digital environment, they cannot haveacl ear senseof thevalue
of theexperiencethat they areabout to consume. I n such casesconsumersmay
bereluctant to prepay. Incontrast, whenthepositive consumptionvalueof a
purchase is reasonably certain, consumers may wish to pay early. Such
behavior allowsconsumersto*® savor” their futureconsumption (L oewenstein,
1987).

Proposition 9: Consumers who are uncertain about the utility of future
consumptionsmay prefer post-payment or pay-as-you-go pricing schemes
over pre-payment pricing schemes.

Conclusions

Inthischapter wedrew onthebehavioral economicsliteraturetoidentify the
conditionsunder which consumerswoul d prefer oneof threepricing schemes
(pre-payment, pay-as-you-go, and post-payment). Thisresearchismotivated
inlargepart by theinflux of new payment technol ogies, aswel | asthebehavioral
researchthat hintsthat therel ativetiming of payment and consumption affects
a consumer’ s purchase experience. Our findings should be of interest to
information systemsresearchers, firms, and practitioners. We concludethat
consumer preferencesfor particular pricing schemesarelikely to be deter-
mined by systematic rel ationshi psthat exist among avariety of psychol ogical
variables. Asafirst stepinthedirectionof providinguseful informationtofirms,
practitioners, and futureresearchers, weoffered nineempirical propositions.
Empirical testsof these propositionsmay increase our understanding of the
impact of different variableson consumers’ payment preferences. Anunder-
standing of consumer preferencesfor pricing schemesmay not only helpfirms
design moreacceptabl e payment systems, but it may al so enablefirmstouse
payment systemsbased on different pricing schemesasastrategic marketing
tool.
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Endnotes

1 Anonline payment system is any method or process that is used to
conduct amonetary transaction over thewired and wirel essinternet.

2 Of courseone’ senjoyment of aprepai d vacation could be hampered by
thoughts of one’ snew, impoverished state. Thoughitisanempirical
guestion, wewould predi ct that such negativethoughtspeaked at thetime
payment was contempl ated and offered.

3 Of coursethedifferencebetween credit card and chargecard vani shesfor
anindividual who paysentiredueamount at theend every billingcycle.
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Chapter | X

Economicsof
| mMmmediate
Gratificationin
M obileCommerce

Kerem Tomak
University of Texas at Austin, USA

Abstract

Inthischapter weattempt to build a bridge between mobile commerceand
the emerging field of behavioral economics. We first provide examples
from mobile commer ce and link them to behavioral economics. We then
build a stylized model to assesstheimpact of hyperbolic discounting onthe
profit-maximizing behavior of a monopolist firm. We find that the
monopolist makes lower profits compared to exponential discounting
consumers for low levels of (positive) network externalities. As the
networ k exter nalitiesincrease, first-period pricesincrease, second period
prices decrease and the profitsincrease in equilibrium.
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| ntroduction

Shopping isubiquitous. Mallsand individual shopsfacethefirst stage of
expansiontothedigital environment throughfixedwired Internet. Electronic
commerceinitiateshugeinvestmentsand leadsto controversiesaswell as
financial disappoi ntmentssincethemid-1990s. From early 2000 onwardwe
arefacingasecondwaveof digital commercial growth. Wirel esstechnologies
areenablingindividual consumerstoaccessinformationwherever they areand
whenever they want.

Althoughtheuseof mobiledevicesisevolving rapidly, theinvestigation of
mobile consumer behavior islacking. Anincreasing number of electronic
commerceservicesfor mobiledevicescoupled with swift adoptionrateswill
enable mobile operators to provide effective customer services and gain
competitive advantage. However, this can only be achieved by analogous
deeper understanding of mobileusers’ behavior.

A tool tounderstand theconsumer behavior within mobilecontext comesfrom
thefield of economics. Neoclassical economicsapproachestheindividual asa
rational decision maker faced with a series of consumption choices. The
corresponding model of human behavioriscalled* Homoeconomicus,” who
isendowed with perfect rationality, self-interest, and knowledge. Inreality
humansarelargely drivenby their emotions, and emotionsareoftenirrational.

They alsoperformaltruisticactslikecharity, volunteerism, lending ahelping
hand, parenting, andeven givingone’ slifefor one’ scountry. Theseall fall

contrary totheassumption of self-interest. They perform self-destructiveacts
likesubstanceabuse, negativeaddi ction, negativerisk-taking, procrastination,

inability to complete projects, masochism, and suicide. They arealso highly
ignorant about all their affairs; they canbeexpertinonly afew topicsat atime
(Laibson, 2001). In parallel to the technology achievements in wireless
communications, maybe relatively less rapidly, our understanding of the
“homoeconomicus’ isexpanding toward acomplementary economic perspec-

tive of the homosapiens. As we discuss in the next section, behavioral

economicsprovidesnovel conceptsusingtraditional tools. Our goal inthis
chapteristodiscusstheviability of someof themobilebusinessmodel sthrough
thelensof behavioral economics.
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| mpact of Mobile Technology

Inthissectionweprovidean overview of themobilecommercetechnol ogies
that webelieveimpact consumers’ decisionmaking. Westart withadefinition
of mobilecommerce.

Definition: Mobile commerce is defined as all activities related to a
(potential) commercial transaction conducted through communica-
tions networks that interface with wireless (or mobile) devices.

Themost salient feature of mobilecommerceistheavailability of ubiquitous
accesstoinformation whenever and wherever it isneeded. Usingamobile
deviceacustomer canwatch streaming video and compl etefinancial transac-
tionswhileontheroad. Digita contentisenriched whenubiquity iscoupledwith
locationandtime-specificknowledge.

Constant accesstoinformation canincreaseefficiency andlower supplier costs
for critical decisionmaking. Examplesinclude Siemens' wirelessextensionto
SAPBusinessWarehouse backend system, UPS' tracking shipmentsusing
wireless devices, and Office Depot’ s logistics management system using
customwirelesshandheld units.

Coordination costsfor buyerscanalso decrease. CitiGroup customersreceive
daily bank balance updatesvia SM S messages, and major brokeragefirms
such asCharles Schwaband Merill Lynch providewirel essaccessto aggre-

Table 1. Services used by Inter net-enabled mobile phone users globally

Country

(as % of IE-mobile users) E-mail Banking Purchasing Games
Asia 10% 2% 3% 3%
Brazil 11% 7% 1% 2%
Europe 10% 3% 1% 3%
Japan 7% 4% 12% 5%
North America 27% 6% 3% 7%
Worldwide 19% 3% 3% 3%

Source: AT Kearney, August 2002

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Economics of Immediate Gratification in Mobile Commerce 209

Table 2. m-Commer ce sales predictions (2001-2005)

Device 2001 2002 2003 2004 2005
Sales closed on devices (in billions)

PDA 0.0 0.1 0.5 1.4 3.1
Cell Phone 0.0 0.0 0.0 0.1 0.3
Sales influenced by devices (in billions)

PDA 1.0 5.6 14.4 20.7 24.0
Cell Phone 0.0 0.0 0.1 0.3 1.3

Source: Forrester Research, January 2002

Table 3. Current mobile phone users' interest in 3G applications

Application W. Europe E. Europe USA

On 6-point interest scale, 6 = high interest and 1 = low interest

E-mail 4.5 4.7 4.3
Payment Authorization/Enablement 3.4 3.8 3.0
Banking/Trading Online 3.5 3.4 3.2
Shopping/Reservations 3.0 3.1 2.9
Interactive Games 2.0 2.2 2.4

Source: Taylor Nelson Sofres, May 2002

gated account information. Inthis chapter we areinterested in buyer-side
impact of mobiletechnol ogies.

Although the number of mobile usersisexpanding, as Table 1 shows, the
percentageof consumersusing mobilechannel sto make purchasesisvery low,
accordingtoan AT Kearney study. Accordingto Forrester, thereisanupward
trend on the expected sales of mobile devices by 2005. Interestingly, the
interestin 3G applicationsfocusesonfinancial and payment solutionsafter e-
mail applications, accordingtoaTaylor Nelson Sofressurvey. Theseareall
indications of increased use of mobile devicesin the future for payment
pUrposes.
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Behavioral Economics of Mobile
Technology

Instant gratificationiskey to the useof mobiledevices. Mobileservicesthat
deliver context-dependent content to usersfulfill theinstant gratification
behavior that consumersseek. AccordingtoaJupiter report, consumer interest
in purchasing itemsusing awirelessdeviceisnot apriority, withonly 7%
expressing interest in conducting transactionsviaawirel essphone. Thereport
addsthat mobilecommercewill bedrivenby adesirefor instant gratification
(www.jup.com).

Inanattempt toincreasetheuseof mobiledevicesfor purchase, AlonUSA LP,
which operatesFinagasstationsand 7-Eleven outletsin the Southwest, has
establishedan® m-commerce” systemusingexisting cellular telephonetechnol -
ogy and already-installed point-of-sal esystems. Thecompany isusing mobile-
commerce payment technol ogy devel oped by CelleniumInc. inEnglewood
Cliffs,NJ, that will letany cellular tel ephone, including aging voice-only models,
conduct amobiletransaction.

Eachtransactionisfunneledthrough AllianceDataSystemsinc., whicha ready
providestransaction servicesto Alon and other gasstation and convenience
storeoperators. AllianceData, Cellenium, and Alonhaveformedapartnership
called Cellerate to manage, market, and promote their mobile-commerce
system. TheCellerate softwareal sokeepstrack of customers’ premium points
and, inFina scase, canoffer instant gratification by automatically controlling
avoice-activated vending machineto provideacustomer with afree soda.

Thereisa soinstant gratificationthroughtheconsumption of digital productson
mobiledevices. Recent mobile purchasehistory of the customersshowsthat
they want to buy downl oadablefeaturesand extraslikering tones, games, and
theability tosenddigital photos. Inorder to satisfy thisdemand Handango sells
digital content for mobiledevicesaswell assoftwarefor handhel ds. Nokiaand
MasterCard, banking on customers’ desirefor convenience, havedonerun
trialsof aquick-pay systemthat attachesto acell phone. Theseeffortsimply
that cell phonesareabout instant gratification and making asocial statement.

O’ Donoghueand Rabin (1999, 2000) say that dueto preferenceforimmediate
gratification, peopleunder-indul geinactivitiesthat invol veimmediatecostsand
delayedrewards(for example, putting of f an unpl easant but necessary task) but
over-indulgein activities with immediate rewards and delayed costs (for
example, overeating). Based on Strotz (1956) and Pollak (1968), O’ Donoghue
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and Rabin (1999; 2000) di stinguished between two typesof consumers— (i)
sophisticates, people who know that their preferences may reverse dueto
immediategratification, and (ii) naives, peoplewhodon’trealizethat their
preferencesmay reverseduetoimmediategratification. Naivesexhibitimme-
diategratificationbehavior with respect tobothimmediatecosts(procrastinate
costs) andimmediatebenefits(“ preproperate” benefits). Surprisingly, though
sophisticatesareabletotackle procrastination, they exacerbateimmediate
gratification behavior withrespect toimmediatebenefits (O’ Donoghueand
Rabin, 1999).

Demand for instant gratification raises the issue of payment mechanisms
availablefor related purchases. In the next section, we discuss economic
characteristicsof mobilepayments.

M obile Payments and Consumption

Accordingto Celent, afinancial servicesresearch and consultingfirm, by 2004
therewill be60 million mobilepayment usersgenerating salesof $50billion. A
joint survey by Visal nternational and Boston Consulting predictsthat com-
bined e-commerce and m-commercevolumeswill grow from $38billionin
2002t0 $128billionin2004.

Thereareincreasingly moresophisticated devicesthat aredevel oped together
with new applicationsthat take advantage of color screens, keyboards, and
longer battery life. Introduction of theseapplicationswill drivetheuseof new
payment opportunitiesthat bridlethecapabilitiesof wirelessdevices. Notethat
whilethesehavebeen devel oped and aremostly alsocommercially available,
their usageisindeed quitelimited.

A rich exampleof mobile payment solutionscan befoundin Finland, asthe
country hasthehighest mobile phonepenetrationratein Europe. Dynexco, a
Finnishcompany, haslaunched apayment solutioncalled DNX MobileMoney.
A customer with aDNX account can transfer funds from his or her bank
account and pay for purchases of goods or transfer funds to other DNX
accountsinreal time. Payment isbased ontext messagessent by aGSM phone
or viathelnternet (www.dnxmobiiliraha.com).

Sonera Shopper is another mobile payment solution. A customer opens a
Shopper account and transfersmoney toitfrom hisor her bank account. He
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or she can pay for purchases at merchants who have joined the system by
sending atext message. Thecustomer can also pay for purchasesout of hisor
her credit card account (Visa, Eurocard, MasterCard) instead of hisor her
Shopper account. In that case the customer’ s credit card number must be
enteredintothe Shopper system and thecustomer decideswhen sending atext
messagewhichway heor shewantsto pay (www.sonerafi).

E-Pay sellsbranded servicesto merchants. At themoment these merchants
includesomerestaurantsand ski resorts. Alsointhissol ution, thecustomer first
registersfor aserviceand hashisor her ownaccount opened. After that, heor
shecantransfer money to thisaccount and pay for purchasesand servicesvia
mobilephone.

Some purchases can al so be aggregated to the customer’ smonthly mobile
phone bill. Purchase of logos, ring tones, or chocolate bars from vending
machinesareincluded onthemobilebill at theend of themonth. Similarly, using
aservicecalled Parkit, onecan al so pay for parkingin someFinnish citiesby
callingaparking areaservicenumber. Theparkingfeewill beincluded onthe
customer’ stelephonebill, credit card bill, or aseparatebill, or thecustomer can
pay for parking by SoneraShopper.

OutsideFinland oneof themost widespread mobile phone payment applica-
tionsisthe Germany-based paybox, whichwaslaunchedinMay 2000. This
serviceenablesthe customer to purchasegoodsand servicesand make bank
transactionsviamobilephone. Thevalueof purchasesor credittransfersis
debited fromthecustomer’ sbank account (www.paybox.net).

In Spainamobilepayment sol ution called M obipay isavailablethat canbeused
for paymentsat real or virtual POS or vendi ng machines. Person-to-person
paymentsand paying for invoicesare possible. M obipay activatesthrough
existing payment means, that is, normal or virtual credit, debit, or prepaid cards
(Www.mobipay.com).

InNorway acustomer can signup for and open hisor her own Payex account
at Payex’ swebsite (www.payex.no) or he or she can send atext message.
Before using their Payex account, customers must transfer money intoit.
Certain purchasescan bepaid by Payex vialnternet.

In all the examples above, the payments are either done in real time or
aggregatedtotheend of themonth. Thefollowingtablefromastudy by Arthur
D. Littlecharacterizesthecurrent mobilepayment sol utionswithrespecttothe
timing of payments.
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Figure 1. Mobile payments and their timing vis-a-vis consumption

Required before High level description Currently used
payment payment process technologies

Sh:ﬂad (remdd)ls} = Select productiservice = Stored-value cards in
= Select *mobile payment’ cormbination with dual
E PiN {w reload card) = Authorise umsal:mnn {using FIN or alot phone and smart-
Prepatd password) card resder
-E = Make payment (money deducted from
value stored card)
- « Payment party executes setlemnent
E = Pre-standing agreement = Select productiservice = Dual-slot phene in
2 = User has o give bank + Select “mobile payment” comination with
acocaunt number ar = Authorise trensaction wngﬁl«l ar pw} amartcard and smart-
i "Direct” from credit card number to - Paymampmyfuwxn&a card reader
E Credit or Debit payment party number or nrsﬂ'lcardmharm ﬂ’IE = Intemnet based
= PIN code / passward merchant = Call back system
4 account « Bankicradit card company deducts
2 manay from account and makes
'E payment to vendar
= = Pre-standing agreement = Infrared: = Infrared (6l blusteoth is
'E which allows peyment = Vending machine communicstes with availablej connection
1 party to charge the mabile phone (infrared) between mebile and
subscriber's (phone)bill = Choose productisenvice Point of Sale
% = Authorise payment with button click
“ = Purchase cogts charged 1o phens bill
Phone bill paid
= = Fremium rate number:
= Call premium rate number = Fremium rate numiser
= Select product
o = Metwaork calls vending point ta
suthorise the sale

= Purchase costs changed to phone bill

Source: Artlur D, Liftle

Economicimpact of suchaseparationintiming of paymentsand consumption
cannot be fully explained using neoclassical economic theory but as the
following section explains, behavioral economicscan help complement the
insights that can be gained from the classical theory of consumption and
payments.

Hyperbolic Discounting

Hyperbolicdiscountingisaway of accountinginamodel for thedifferencein
the preferencesan agent hasover consumption now vs. consumptioninthe
future. For ocand g scalar real parametersgreater than zero, under hyperbolic
discounting eventst periodsinthefuturearediscounted by thefactor (1+ ot) 9
Theexpression* hyperbolicdiscounting” describesthe” classof generalized
hyperbolas.” Thisformul ation comesfromal1999working paper of C. Harris
and D. Laibson, which cites Ainslie (1992) and L oewenstein and Prelec
(1992). In dynamic models it is common to use the more convenient
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assumptionthat agentshaveacommondiscount rateapplyingfor any t-period
forecast, startingnow or startinginthefuture.

Onereason hyperbolicpreferencesarelessconvenientinamodel isnot only
that therearemoreparametersbut al so that theagent’ sdecisionsarenot time-
consistent asthey arewithaconstant discount rate. That is, when planningfor
timetwo (two periodsahead), theagent might preparefor what |ookslikethe
optimal consumption path as seen from time zero; but at time two his
preferenceswould bedifferent (About.com, 2003).

Inasimplemodel of atwo-period monopoly firm, wecomparetheprofitsand
pricesfor two cases. Our benchmark caseisthe standard exponential dis-
counting that we assume both firms and consumers adopt. In the case of
hyperbolicdiscountingwefix the o parameter inaspecificformof hyperbolic
discounting:

1
1+ot”

Inboth casessecond-period salesof themonopoly firmface positive network
externalitiesfromthefirst period. Thisrepresentsthemobilefirms’ customer
baseanditsimpact ontheuseof (mobile) technology at alater stage.

Inorder tobuild our model, we usethefollowing notation:

Variable Description
First-period price

Second-period price

Profit
Level of network externality
Exponential discount factor

Hyperbolic discount parameter

RI®IOHI D (B

We assume that the consumers are distributed uniformly along the [0,1]
interval. Thefirmknowsthedistribution of the consumersbut not their exact
location. Inthefirst periodthenet consumer surplusisv, =u—p,. Inthesecond
period thenet consumer surpluswith hyperbolicdiscountingis:
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1
Vz:m(U— p, +e(1-u));

withexponential discounting, itisgivenby v, =6 (u— p, +e1-u)).

For the hyperbolic discounting case, wefind themarginal consumer whois
indifferent between consumptionineither periodsby equatingthenet consumer
surplusesfromeach period and solvefor u:

L= e+(1+o)p, - p,
o et+a

Similarly, themargina consumer indifferent between buyingor notbuyinginthe
second periodisgivenby

Thederived demandfunctionsarethengivenby

D,=1-u,
D2:u1 -4,

Thustheprofit function of themonopoly firmissimply IT = p,D, + 6 p,D, .

Themaximization problemwesolvetofind theoptimal pricesand profitlevel
isthefollowing:

max., . 1T

D, <1
D, <1
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Thelagrangianthat correspondstotheproblem aboveis:

£=T1-2(D, -9 -2,(D, _1)_)13(_u2*) .

Finally, thesystemwesolveisgivenby

d/ _dini ,  (+o), ., (+a)

d_|ol_dp1 A e+oc) )12(6+OC)

d/ _dIl i, ,, 1 1. 1
dp, dp, Al(eﬂx) % e+a 1—e) A 1—e)
A4(D,-1)=0

lz(Dz_l)ZO

13(_“2*):0

P Poi Ay A, A5 20

Theonly feasiblesolutionstothissystemaregivenbel ow.

Casel: 4,>04,=4=0
Thesolutioninthiscaseis

_ (-l+e)(et+a)+ 1+ a)(—1+e+2e’ — 30+ 5ex)8 + (—1+ 6)* (L+ @) 5°
%= 2(1+0)?

_eta+(l-e)(1+a)d

- 2(1+ )
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_e+ e —a(l+3e)+(1-e°(1+a)d

? 2(1+ )
—_— a)’+21+a)(e+e —a(l+3e)s + (1-€)° (1+«)?5?
41+ a)?
_eto—-(1-e)(l+u)d
t 2(1+ )
D, =1

For thissolutiontoyield positive pricesand demand, thefollowing conditions
needtohold:

5<L’e< rmn{M,]}
1+ o 1-Q+a)o
Case2: 4, =4,=4=0

Thisistheinterior solution, whichyields

_ (+0)é((2-e)(e+ )+ (-1+e)e(l+x)d)
- (e+a—(-1+6)(1+@)5)?
B e+o
P o+ (1-e)(1+a)s
M A+ 0)o (a(1+e(—1+0)) +ed)
(-1+e)(-1+e+2(1+a)(1+ e+ 208 + (—1+e)(1+x)* 57)
o _ 1+ )81+ a(2—-8) - 5)
' (-1t e+ 2(L+ o)1+ e+ 200)8 + (—1+ ) (1+ ) ?8?)
D. - QL+ ax)1-e—-(1+e)(1+x)d)
27 (1+€)(-1+ e+ 2(L+ o)1+ e+ 20)8 + (1+ ) (1+ )2 82)
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Case3: 4,=0,4,>0,4,>0

e+o
v
e+a
%ZI:E—G—@5
_eta
Clta
p,=¢€
M=ed
D,=0
D,=1

N

For thissystemtoyield afeasiblesolution:

e+uo

e>
o(l+ )

1
>(1-e)and e> 5 hastohold.

Cased: 4, =4,=04,>0
Thisyieldsthefollowing

2= (-1+e)(e+a)+ (1+a) (26" — o +3ex) S + (-1+ e)e(l+x)*5°
- 2(1+ o) (e+a)

_eta+ed(l+o)

 2(l+a)
p,=¢€

_ (eta+el+a)d)?

41+ a)(e+a)
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1 el+a)
T2 2e+a)
2 2e+oa)

2

Forthistoyieldafeasiblesolution,

1
o(l+a)

e<

hastohold.

Following figures show the cases for which the exponential discounting
parameterisset at 6 = 0.9 and thehyperbolic discounting parameter isor=0.2.
For thisexampl e, weseethat the profitswhen consumersarebelievedto have
hyperbolicdiscountingarelower for low level sof network externalities. Asthe
network externality effect increases, theprofitsalsoincrease. Thismay bedue
tothefact that themonopoly can benefit fromthoseconsumerswhovaluefirst-
period consumption over thesecond period by charging them higher thanthe
exponential discounting casefor highlevel sof network externalities. Thisisalso

Figure 2. Profits and first-period price of a monopoly firm with and
without hyperbolic discounting of the consumers (Alpha represents the
hyperbolic discounting parameter.)
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Figure 3. First and second period prices with and without hyperbolic
discounting of the consumer s (Al pharepresentsthe hyperbolic discounting
parameter)
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seeninFigure3, wherefor highlevelsof efirst-periodpriceishigherinthe
hyperbolicdiscounting casethantheexponential discounting.

Themonopoly canthenaddtotheprofitsby charginglessinthesecond period
inorder to avoidthe Coase conjecture, which predictsmarket failureinthe
second periodfor suchamonopoly firm. Thiscanbeeasily seeninFigure3,
wherefirst-period priceunder exponential discounting decreasesasnetwork
externalitiesincreasebut thesecond-period priceremainsat itshighest possible
rate. Theneoclassical monopolist triesto chargelower pricesinthefirst period
toattract consumersinthehopesof chargingthemahigher priceinthesecond
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period. In this case the market share in the first period is %2, whereas the
second-period market shareisO. Thisimpliesthat themonopoly firmsellsonly
inthefirst period, astheconsumersexpect to becharged ahigher priceinthe
second period.

Theoutlook changesonceweintroduce hyperbolic discounting. Thefirst-
period market share becomes

1 0.855e
2 09+e’

whichisdecreasing but positivein e, convergingto 0.05, whilethe second-
period market shareis

0.9+271e
2(0.9+e) ’

whichisincreasingine, convergingto0.95. Hence, by takinginstant gratifica-
tion, or present biased preferences, into account, themonopoly can benefit
from smoother pricinginthefirst period and gradual ly increasing second-
periodpricing.

Conclusions

Behavioral economicsprovidesnew perspectivesto understand variousas-
pectsof consumers’ consumption and payment behavior. Inthischapter we
highlight someof theaspectsthat webelieve can hel ptechnol ogy companies
form market strategies, especially inthemobilecommercearea.

Mobiledevicesprovideanew frontier for firmsto reach consumers. They
enablecompaniesto better comprehend consumers' purchasing behavior by
tracking their spending and consumption patternsinreal time. Weshow that this
understanding may hel pfirmsmakemoreprofitsand better positionthemselves
inthemarketplace.
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M obilepaymentsand consumptioninherit characteristicsthat canbeexplained
using conceptsfrom behavioral economics. Instant gratification, mental ac-
counting, and hyperbolicdiscounting areafew that wefocusoninthispaper.
Webuildastylized model that comparesexponential to hyperbolicdiscounting
withinanetwork externalitiesframework. Wefind that when consumersare
assumed to have present biased preferences, which isusually the case for
instant gratification, astheliterature suggests, amonopolist may makemore
profitsand chargemorestrategically tokeep all theconsumerspurchasing his
or her services.

Althoughwedo not mentionitinthischapter, thewealth of theconsumer, and
hencethesizeof the payment, isasimportant asthetiming of the payments:
buyingalatteisnopainatal, buyingarestaurant meal isaminor pain, buying
acomputer isamajor pain, and buying acar isamassive pain. Consequently
theuseof mobilepaymentswill beconfinedto medium-tolow-va ueitemsuntil/
unlessmobilephonesareaccepted by theconsumersas payment instruments.

Onthetechnol ogy sidethereareemerging payment toolssuch asBluetooth-
enabled point of saledevices. Global wirelessaccesstoany media(voice, data,
video) mobileservicesfrom/towherever you may be (homes, offices, hotels,
airports, intheair, or at the beach) and for any device (cell phones, PDAS,
Internet-awareappliances, ATMs, POSdevices, Kiosk, PCs, laptops, and so
forth) isalready available. Bluetooth, WAP, DSL, and cable modemsthat
integrate seamlessly, Personal Area Networks (PAN), deviceswith long-
distance high-bandwidth wired/wirel essinternet, and public telephone net-
work accessmakeit possible.

Bluetooth’ sadvantageisthat itismuchlessexpensivetoimplement. Thusit can
be used in various POS devices. A supermarket in Sweden, ICA Ahold,
completed a successful test of wireless Bluetooth payments enabled by
Ericcson phonesin 2000. Customersused their mobiletel ephonesto make
purchases, check their account bal ances, and receivespecial offer information.
Bluetooth sendswirel esssignal sbetween devicesequipped withaBluetooth
chip onthe 2.45 GHz ISM band. Depending on the strength of the signal,
compatibleBluetooth devicescan communi cateat distancesof upto80 meters,
although distancesof upto 10 metersaremorecommon. Lack of standardsis
slowing thewideadoption of Bluetooth payment systems. Security isalsoa
concern, since Bluetooth cantransmit messagesover relatively long distances,
which posesagreater threat to payment information sinceit canbeintercepted
enroute.
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Radio Frequency | dentification Device (RFI D) isanother technol ogy solution
that hasawideapplication and directimpact onthe payment systems. Since
1997 thistechnol ogy hasbeenusedin ski passesin Switzerland andin Swatch
watches, some of which can storecredit, aswell asmorerecently inLondon
Underground el ectronictickets.

A retail outlet using RFIDscanallow consumerstowal k out of thestorewhile
chargingthecardthey set up previously. RFIDsprevent theft, hel p guarantee
quality, and provideabsol ute 100% precision about what stock remainsinthe
food store and when products are close to sell-by dates. They also mean a
consumer can pay for productsand servicesranging from bottlesof wineto
travel ticketsusing acardthat never leavestheir pocket. Thiswill obviously
increasethe separati on between paymentsand consumption further, making
paymentsmoretransparent and the painlessapparent. Onecan foreseethe
negativeimpact onthelevel of debt theconsumersmight accumulateinthe
United States.

Thereareseveral dimensionsover whichthiswork canbeextended. Weuse
avery simplemodel of hyperbolicdiscounting. Themodel canbeextendedto
includeamoregeneralizedformof hyperbolicdiscounting function, andinstead
of two periods, multipleperiodscanbeconsidered. Mental accounting canalso
be an important avenue to explore. For initial work in this area, see
Balasubramanian, Dutta, and Tomak (2003) or Bal asubramanianand Tomak
(2003).

Finally, behavioral economicsprovidesnew policy guidancetofinancial and
governmental institutionsthat ook into regul ating or deregul ating competition
in mobiletelecommunicationsmarkets. Thisisespecially important when
financial debtintheU.S. hasreached new heights.

A cross-cultural study to assesstheinternational differencesinconsumption
and paymentsaswell aspresent biased preferencescanbeextremely interest-
ing. For instance, aFinland-U.S. comparisonwould potentially reveal major
differences, not only at theconsumer level, but a soat thelegidativeand policy
levels. Unlike in Finland, in the U.S. personal bankruptcy is aright that
consumerscanexercisewhereasinFinland“only death” canfreeonefromhis
or her accumulated debt.

Considering theseimplicationsof payment systemsand understanding pay-
mentsand consumptioninthisnew areaof mobiletechnol ogy-based consump-
tionmay increasesocial welfareand ensureignorancewill never beablissfor
thefuturegenerations.
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Glossary

Accessprovider: Thecompany that providesyouwith Internet accessand,
insomecases, an onlineaccount ontheir computer system.

Application: Softwarethat |etsusersdorel atively complex tasks, aswell as
create and modify documents. Common application types include word
processors, spreadsheets, database managers, and presentation graphics
programs.

B2B: Onthelnternet, B2B (business-to-business), alsoknownase-biz, isthe
exchangeof products, services, or information between busi nessesrather than
between businessesand consumers.

Bandwidth: How much stuff you can send through aconnection. Usually
measured in bits-per-second. A full page of Englishtextisabout 16,000 bits.
A fast modem can move about 57,000 bitsin one second. Full-motionfull-
screenvideowould requireroughly 10,000,000 bits-per-second, depending
oncompression.

Broadband system: A broadband system iscapabl e of transmitting many
different signal sat thesametimewithoutinterferingwithoneanother. Forlocal
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areanetworks, abroadband systemisonethat handlesmultiplechannel sof
local areanetwork signalsdistributed over cabletelevision (CATV) hardware.

Circuit-switched: A typeof network connectionthat establishesacontinuous
electrical connection between calling and called usersfor their exclusiveuse
until theconnectionisreleased. Ericsson PBX isacircuit-switched network.

Client/server relationship: A client applicationisonethat residesonauser’ s
computer but sends requests to a remote system to execute a designated
procedureus ngargumentssupplied by theuser. Thecomputer that initiatesthe
request istheclient and thecomputer responding to therequestistheserver.
Many network servicesfollow aclient and server protocol.

Coase' s theory: The belief that externalities can be accounted for in a
production processby theconsumer of anexternality agreeingonapricewith
theproducer first.

Competitivemarkets: Marketswherefirmsare generally freeto enter or
leaveamarket.

Complementary products: Two goods used together by consumers, for
example, bread and butter.

Consumer equilibrium: Whenaconsumer ismaximizingsatisfactionfromhis/
her purchases. Thismaximizationwill happenwherethemarginal utility/price
ratiosareequal for all goodsthe consumer isconsuming.

Consumer sur plus: Thisoccurswhen peopleareabletobuy agoodfor less
thanthey wouldbewillingto pay. They enjoy moreutility thanthey had to pay
for.

Crosselasticity of demand: Measuresthe responsiveness of demand for
good A toagiven changeinthe priceof good B. It isan important piece of
informationtoafirmasit hel psthem predict how muchthedemandfor their
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product will changeasthepriceof other goodschange. Wecal culatethecross
priceelasticity fromthefollowingformula: Crosspriceel asticity of demand=
% changeindemandfor good A / % changeinthepriceof goodB. If thefigure
isgreater thanone, thentheproductisdescribedas“elastic,” or sensitive. This
meansthat demandwill changeby morethanthechangeinthepriceof theother
good. If thefigureislessthan one, thentheproduct isdescribed as”inelastic”
andthedemandwill changeto beproportionately |essthanthepriceof theother
good. Thesignof thecrosspriceelasticity givesimportantinformation. If the
crosspriceelasticity of demandispositive, thenthisimpliesthat thetwo goods
aresubstitutes. A negativesignimpliesthat they are complementary goods.

Cross-platfor m: Refersto software(or anything el se) that will work onmore
that oneplatform (typeof computer).

Cyber space: A termusedtorefer totheel ectronic universeof information
availablethroughthelnternet.

Derived demand: Theamount of demandfor good A dependsinturnonthe
amount of demand for good B, for example, anincrease in the demand for
housescreatesadirect demandfor bricklayers.

Differentiated goods: Goodsor servicesthat aredistinguished fromrival
productsby, for example, packaging, advertising.

Differentiation: A strategy that offersthe samegoodsat different pricesfor
different sectorsof themarket.

Discriminatingmonopoly: A soleproducer who dividesup the market and
chargesdifferent pricestodifferent groupsof customers.

Economicrent: A surpluspaidto any factor of production over itssupply
price. Economicrentisthedifference betweenwhat afactor of productionis
earning (itsreturn) andwhat it would needto beearningtokeepitinitspresent
use. Itisinother wordstheamount afactor isearning over and abovewhat it
couldbeearninginitsnext best alternativeuse (itstransfer earnings).
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Elasticity of demand: Theelasticity of demandindicatestheresponsiveness
of demand to achange in adeterminate, for instance, price, price of other
goods, andincome.

Encoding: Filetransfer formatting that enablesencrypted, compressed, or
binary filesto betransferred without corruption or lossof data.

Equilibrium price: Thepricewherethequantity supplied by firmsequalsthe
guantity demanded by households. In other words there is no shortage or
surpluswithinthemarket.

Ethernet: An|EEE 802.3 standard data link layer that can operate over
several different media, including fiber optic, coaxial cable, andtwisted-pair
cable. This 10 million-bit-per-second networking schemeiswidely used on
campusesbecauseit cannetwork awidevariety of computers; itisnot proprietary,
and componentsarewidely availablefrommany commercia sources.

Exter nalities: Thespillover effectsof productionor consumptionfor whichno
paymentismade. Externalitiescanbepositiveor negative. For example, all fax
users gained as new users become connected (positive); and smoke from
factory chimneys(negative).

Extranet: Anintranet that isaccessibleto computersthat arenot physically
part of acompany’s own private network but that is not accessible to the
genera public—for example, toalow vendorsand businesspartnersto access
acompany web site.

Fileserver: A computer that sharesitsresources, such asprintersandfiles,
with other computersonthenetwork. Anexampleof thisisaNovell NetWare
Server that sharesitsdisk spacewithaworkstation that doesnot haveadisk
driveof itsown.

I mper fect competition: Coversmarket structuresbetween perfect compe-
titionand monopoly, that is, anindustry with barrierstoentry and differentiated
products.
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I nfor mation technology: Includesmattersconcerned withthefurtheranceof
computer science and technology, design, development, installation, and
implementation of information systemsand applications.

Inter net: Thelnternet (notethecapital 1) isthelargest Internetintheworld.
Itisathree-level hierarchy composed of backbone networks(for example,
NSFNET, MILNET), mid-level networks, and stub networks. Thelnternetis
amultiprotocol internet.

| P: Internet Protocol isthestandard that allowsdissimilar hoststo connect to
each other throughthelnternet. Thisprotocol definesthelPdatagramasthe
basicunit of information sent over thelnternet. Thel Pdatagram consistsof an
| P header followed by amessage.

| SO: International Organizationfor Standardization, thegroupthat devel oped
the OSI protocols.

| SP: Internet Service Provider. An institution that provides accessto the
Internetinsomeform, usually for money.

| SP: Internet Service Provider. A company that provides access to the
Internet. A serviceprovider canoffer ssmpledial-up access, SL I P/PPPaccess,
or adedicatedline.

LAN: Local Area Network. A network of directly connected machines
(locatedincloseproximity) providing high-speed communi cation over physical
mediasuch asfiber optics, coaxial cable, or twisted pair wiring.

Liquidity: Liquidity refersto the ease with which an asset such as bank
depositsor property can beturnedintomoney. Liquid assetsareonesthat can
quickly beconvertedto cash.

M ar ginal revenue: Theincomereceived fromthe saleof oneextraunit
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Market failure: Market failure occurs when the workings of the price
mechanismareimperfect andresultinaninefficient or grossly unfair allocation
of resourcesfromtheperspectiveof society. Examplesincludetheeducation
and defense markets.

M ar ket segment: A particular group of consumerswithinamarket.

M obile commer ce: M-commerce (mobile commerce) is the buying and
selling of goodsand servicesthroughwirelesshandhel d devicessuchascel lular
telephonesand personal digital assistants(PDAS).

Monopoly: Intheory anindustry whereonefirm producestheentireoutput of
amarket. In practice, inthe United Kingdom, any onefirmthat has25% of a
market isconsidered to havemonopoly control.

Monopsony: A market wherethereisonly asinglebuyer of agood.

Native: Softwarethat’ swritten specifically torunonaparticular processor.
For exampl e, aprogram optimizedfor a68K processor runsin nativemodeon
aQuadra, but it runsinemulation mode (whichissl ower onaPower PC-based
Power Mac). Alsothefileformat inwhich an application normally savesit
documents. Thenativeformatisgenerally readableonly by that application
(other programscan sometimestranslateit usingfilters).

Network: Ingeneral agroup of computersset up to communicatewith one
another. Y our network can beasmall systemthat’ sphysically connected by
cables(aLAN), or you can connect separate networkstogether toformlarger
networks(called WANSs). Thelnternet, for example,ismadeup of thousands
of individual networks.

Node: A computer that isattached to anetwork; sometimescalled ahost.

Nor mal goods: Goodstowhichthegeneral law of demand tendsto apply.
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NSFNET: National Science Foundation Network. TheNSFNET isahigh-
speed network of networksthatishierarchical innature. Atthehighestlevel is
abackbonenetwork that spansthe continental United States. Attachedtothat
aremid-level networks, and attached to the mid-level sarecampusandlocal
networks. NSFNET al so hasconnectionsout of theU.S. to Canada, Mexico,
Europe, andthePacificRim. TheNSFNET ispart of thelnternet.

Oligopoly: A market dominated by avery few sellerswho account for alarge
proportionof output.

Online: Actively connected to other computersor devices. You' reonline
whenyou’ velogged ontoanetwork, BBS, or onlineservice. A devicesuchas
aprinterisonlinewhenit’ sturned on and accessibletoacomputer. If you're
not online, thenyou’ reoff-line.

Onlineservice: A commercial servicethat (for aprice) providesgoodiessuch
ase-mail, discussionforums, tech support, softwarelibraries, news, weather
reports, stock prices, planereservations, even electronic shoppingmalls. To
access one, you need amodem. Popular online servicesinclude America
Online, CompuServe, and Prodigy.

Packet-switching: Datatransmission process, utilizing addressed packets,
whereby achannel isoccupied only for theduration of the packet transmission.
SDSUnetisapacket-switching network.

Peer -to-peer: A network setup that allowsevery computer to both offer and
accessnetwork resources, suchassharedfiles, without requiringacentralized
fileserver. Macintosh computersutilizethistypeof network setup.

Pricediscrimination: Whenthesameproductissoldindifferent marketsfor
different prices. A firmwill only beableto pricediscriminatewherethereis
separation betweenthemarkets. If thereisany significant leakagebetweenthe
markets, thepricediscriminationwill break down.
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Privategood: A privategoodisonethat isbothrival and excludable. One
person’ s consumption will mean that the good isnot available for another
personto consumeit.

Protocols: When datais being transmitted between two or more devices,
something needsto governthe controlsthat keep thisdataintact. A formal
description of messageformatsand therulestwo computersmust follow to
exchange those messages. Protocol s can describe low-level detailsof ma-
chine-to-machineinterfaces(for example, theorder inwhichbitsandbytesare
sent acrosswire) or high-level exchangesbetween application programs(for
example, theway inwhichtwo programstransfer afileacrossthelnternet).

Public goods: Items that can be jointly consumed by many consumers
simultaneoudly without any lossinquantity or quality of provision, forexample,
alighthouse. Public goodsarethereforegoodsthat would not beprovidedin
a pure free-market system. This is because they display two particular
characteristics: 1. Non-rivalry - Consumption by one person doesnot reduce
the amount available for others. 2. Non-excludability - Once the good is
provided, itisimpossibleto stop peoplefromconsumingit evenif they haven't
paid. An example of thisis defense. It isimpossible to charge people for
defense, asthey consumeit asthewhol e country isbeing defended at once.
Also one person being defended doesnot stop othersbeing defended.

Sear ch engines: A type of software that creates indexes of databases or
Internet sitesbased onthetitlesof files, key words, or thefull text of files.

Skimming: A pricing policy sometimesused by companiesintroducinganew
product. A high price is set to ensure large profits are made before the
competitorsareableto produceasimilar product.

Subsidies: Paymentsto producersor consumersdesigned to encouragean
increaseinoutput.

Substitution effect: Thisoccurswhenachangeintherelativepriceof agood
causesthe consumer to review how much they consume. For instance, if the
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pricerises, thenthiswill reducetherelativeincomeof anindividual who does
not changetheir consumption patterns.

TCP/1P: Transmission Control Protocol/Internet Protocol. A set of protocols,
resultingfrom ARPA efforts, used by theInternet to support servicessuch as
remotelogin(TELNET), filetransfer (FTP),andmail (SMTP).

Total utility: Theamount of satisfaction obtai ned by consuming unitsof a
good.

Transaction costs: All thecostsassociated with buying and sellingagood, for
example, thecost of finding out information.

Transfer payments: Transfer paymentsare paymentsfor whichnogood or
serviceisexchanged. Inother words, money hassimply beentransferredfrom
onepersoninsoci ety toanother. Thisincludesthingslikebenefits, pensionsand
|ottery payments. A significant proportion of government expenditureison
transfer payments.

USENET: A network of newsgroups. There arethousands of newsgroups
availablethrough USENET. Each onecoversaspecifictopicor subject area.

Vertical integration: Vertical integrationiswherefirmsat different stagesof
theproductionchainmergetogether.

Web browser : AlsoknownasaWeb client program, thissoftwareal lowsyou
toaccessandview HTML documents. Netscape, Mosaic, Lynx, WinWeb,
and MacWeb are some examples of Web browsers.

Web page: A document createdwithHTML thatispart of agroup of hypertext
documentsor resourcesavail ableontheWorld WideWeb.

WideAreaNetwor k (WAN): Network spanning multiplegeographicdis-
tances, usually connected by tel ephonelines, microwave, or satellitelinks.
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WWW: WorldWideWeb, or W3, isthe hypermediadocument presentation
system that can be accessed over the Internet using software called aWeb
browser.

Zerosum game: A zero-sumgameoccurswhenany gainmadeby oneplayer
isexactly balanced by lossesto other players.
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