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Executive Summary

The Justice Departnent and other parties that have
al i gned against Mcrosoft have invoked novel econom c theo-
ries to justify new antitrust doctrines and to revive old
ones. Those theories inply that in high-technol ogy mar-
kets, a product or technology with a head start or |arge
mar ket share may have an insurnountabl e advantage over its
rivals. The theories invoke factors called network
effects, increasing returns, or path dependence. Any of
those can allegedly create lock-in, |eaving markets stuck
with inferior products or technol ogies. But these theories
| eave out inportant elenents of real-world markets.
Reexam nation of the enpirical evidence denonstrates that
the clained exanples of lock-in are not market failures.

Scrutiny of the econom c theories brought to bear
agai nst Mcrosoft show simlar failings. Despite allega-
tions that Mcrosoft uses |lock-in to engage in exclusionary
and predatory business practices, exclusion and predation
do not explain its behavior. Furthernore, antitrust
enforcers should not focus on who has the right to control
the Wndows desktop. Such a right matters little because
consuners can alter the desktop quite easily. At any rate,
the market will eventually put desktop rights in the hands
of those who value them nost. Finally, progress in soft-
ware inevitably involves increased functionality. A |ega
rul e agai nst adding functions to software products would
i npede progress in the software industry.

Stan Liebowitz is a professor of economcs in the
Managenment School of the University of Texas at Dall as.
Stephen E. Margolis is a professor of economics at North
Carolina State University.
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| nt r oducti on

Revol utions in science and technol ogy, while benefit-
ing |arge nunbers of people, also bring various stresses.
New t echnol ogi es can alter the scale of business activi-
ties, the geographic distribution of those activities, the
types of firnms that are involved in production and distri-
bution, and the distribution of wealth. The benefits are
many: consuners may enjoy cheaper goods and new products;
firms that inplenent the new technol ogy may neke very sub-
stantial profits; and workers may enjoy higher wages, new
types of careers, and generally expanded opportunities.

At the sane tinme, sone businesses and workers will |ose
out as new skills and nethods of commerce supplant old
ones.

In such circunstances, interested parties have often
enlisted legislation or regulation to preserve old inter-
ests or defend new ones. The historical notivations for
U S antitrust |law have been at least in part an attenpt
by various parties to defend their stakes in the econony.
The antitrust debates over new conputer technologies in
general, and Mcrosoft in particular, are consistent with
that pattern. In particular, today, as in the past, there
are calls for restrictions on the leading firns in new
technol ogy industries. Wile Mcrosoft is the current
focus of scrutiny, the effects are likely to reach nuch
further. As with past generations of antitrust |law, the
precedent and enforcenent practice reached in the current
debate are likely to have a wide and |l ong-Ilasting influ-
ence.

In the policy debates surrounding the antitrust cam
pai gn agai nst Mcrosoft, the Justice Departnent and other
parties that have aligned against Mcrosoft have invoked
novel and inconplete economc theories to justify action

against a firmwith a |arge nmarket share. In markets for
hi gh-technol ogy products, it is alleged, a conpany with a
head start or the |argest market share wll have what may

prove to be an insurnountable advantage over its rivals.
Those new theories are associated with term nology such as
i ncreasing returns, network effects, path dependence, and
| ock-in.

According to those theories, where industries exhibit
increasing returns, certain old-fashioned beliefs about
mar ket out cones and market processes should be cast aside
in favor of the followng: First, the success of products
in the marketpl ace cones from size, good timng, aggres-
sive strategies, or luck, rather than their inherent val-
ues. Second, we should have no confidence that new prod-
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ucts, technol ogies, or standards should be able to dis-

pl ace their established counterparts, even if they offer

i nportant advantages. Finally, and perhaps nost directly
of interest to the antitrust enforcers, any action taken
by a market |eader that m ght increase market share, such
as lowering price, should receive heightened scrutiny,
since such actions have the likely consequence of |ocking
out superior products.

W despread acceptance of such theories would necessi-
tate a radical rethinking of antitrust policy. Further,
such theories appear to hold considerable sway in today's
antitrust debates. For exanple, Business Wek reported:

I nstead of basing his attack against Mcrosoft on
out dat ed econom ¢ theories that denonize bigness,
Assi stant Attorney Ceneral Joel |I. Klein is rely-
ing on a devel opi ng body of antitrust thinking
that warns that the threat of anticonpetitive
behavi or could be even greater in high technol ogy
than in traditional industries. This research on
"network externalities" deserves to be taken
seriously. . . . The Mcrosoft case is one of

the first ever in which Justice has nmade use of
network theory.?

Even a witer at the Wall Street Journal, a publica-
tion not known for enbracing radical expansions of
antitrust law, has fallen for lock-in theory. Al an Mirray
recently opined, on the paper's front page, that

hi gh-tech industries m ght be nore susceptible to
antitrust problens than their |lowtech brethren.
That's because consuners often feel a need to

buy the product that everyone else is using,

even if it isn't the best, so their equipnent is
conpati ble. Econom sts call this "network exter-
nalities."

It's why nost people use a keyboard that
begins clunsily with the letters QAERTY; why nost
videos are now available only in VHS format; and
why W ndows has becone the dom nant operating
system?

The new theories provide a convenient solution for
those who would bring antitrust clains to bear against
mar ket | eaders such as Mcrosoft. Those "outdated econom
ic theories," dismssed so cavalierly in the Business Wek
article, mght fail to support antitrust enforcenent
agai nst the current generation of market |eaders in high-
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tech industries. Standard theories of nonopoly, which
have | ong provided what econom c foundation there was for
antitrust, hold that a nonopoly restricts output in order
to elevate prices. Mnopoly was bad only for those rea-
sons. In contrast to that concern, what we seemto see in
hi gh-technol ogy markets are falling prices and increased
gquantities, even as narket shares of the nmarket |eaders
become extrenely large.® Absent an allegation of high
prices, antitrust authorities have | ooked to the new | ock-
in theories to provide sone econom ¢ support for their
actions agai nst high-technol ogy firns.

The problemis that the new econonmic theories are
fundanentally flawed. Qur witings, which have appeared
in academ c journals since 1990, show that the case for
lock-in is an extraordinarily weak one.

While our work has criticized |lock-in theories as
bei ng based on overly restrictive assunptions, the nore
telling criticismhas to do with the lack of enpirica
support for those theories. Alleged exanples of |ock-in
seem when scrutinized, to be nore the products of w shful
thinking than the fruits of serious study. This study
reviews the case against the economc theory of |ock-in
and anal yzes the lock-in clains |evel ed agai nst M crosoft
in recent nonths. Wth regard to Mcrosoft, as el sewhere,
nei ther theory nor fact supports the call for antitrust
enf orcenent measures.

The Economi cs of Increasing Returns, Network Effects,
and Path Dependence

A closely related group of ideas conmes together under
the theory of lock-in. [Increasing returns are said to
occur wherever the net benefits of an activity increase
with the scale of the activity. Wthin a firm increasing
returns are present if the average cost of produci ng goods
decreases as the output of the firmincreases. Al firns
are thought to have increasing returns at outputs that are
smal . Econom sts have al so | ong considered cases in
whi ch increasing returns are nore persistent, such that
even if a single firmwere supplying the entire industry
demand, it would still experience decreases in average
costs as output increased. In such a case, known as natu-
ral nonopoly, nonopoly is the likely evolution of a free
market. Further, in this instance, nonopoly offers socie-
ty the opportunity for the | owest possible production cost
because it takes full advantage of decreasing costs: in
that instance, nonopoly is socially desirable. The prob-
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lem however, is that even though such a nonopoly would
mnimze costs, it would be expected to restrict output
and el evate prices.

Many i ndustries regarded as experiencing such persist-
ent economes of scale are treated as public utilities:
electricity, tel ephone, natural gas, cable TV, and others.
The policy response has been price (or rate of return)
regulation. It is interesting, particularly in the con-
text of the antitrust debate over operating systens, that
the industries that we have traditionally regarded as nat-
ural nonopolies are now being w dely deregul at ed.

Network effects, sonetines called network externali-
ties, may be understood as a special case of increasing
returns. Wth a network effect, the benefit that sonmeone
gets from purchasing a product depends on the nunber of
ot her users of the product. For exanple, people who buy
fax machines will find themto be nore val uable as other
peopl e buy conpatible fax machines. The relationship to
increasing returns is straightforward. As a product
becones nore popular, it wll becone nore valuable to con-
suners, giving it an increasing advantage over its smaller
rivals. As a result, smaller rivals are likely to disap-
pear. W nay settle on a single format for videocassette
recorders or a single comunication protocol for fax
machi nes. That need not constitute a nonopoly in the
usual sense of a single firm depending on ownership of
the standard, but in many cases it wll.

As is the case for natural nonopoly, a nonopoly out-
cone may be socially desirable. That observation is crit-
ical for consideration of antitrust policies. O course,
the potential for nonopoly price elevation still applies,
and if it occurred, such price elevation mght result in
social |losses. That has not been the concern of the net-
work externality literature that apparently has influenced
the Justice Departnent and others, however.

The probl em of path dependence, or |ock-in, begins
with the observation that nonopoly is a likely outconme of
network effects. The concern then shifts to whether the
best technol ogy or product is chosen. The literature then
alleges that we are likely to get the wong nonopoli st,
produci ng the wong product, rather than a nonopoli st
charging the wong price or producing the wong quantity.
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Theories of Lock-1n

A useful starting point for understanding the |lock-in
theory is an exanple presented by Brian Arthur, one of the
| eading figures in the literature of lock-in. Table 1
presents his exanple.* In Arthur's table, society has an
opportunity to devel op one of two technologies. For each
technol ogy, the greater the nunber of adopters of the
technol ogy, the greater the payoffs to those adopters.
Network effects, for exanple, could cause this relation-
shi p.

| ndi vi dual s nmake deci sions based on their private
interests and receive payoffs as shown in the table. The
first adopter of technology A would expect a payoff of 10.
Simlarly, the first adopter of technology B woul d expect
a payoff of 4. Under those circunstances, Arthur notes,
the very first adopter of any technol ogy would certainly
choose A, thus receiving 10 instead of 4. A second
adopter would reach the sane conclusion, and so on, since
t he advantage of technol ogy A over technology B would only
increase with additional adoptions of A But notice that
if the nunber of adopters eventually becones |arge, tech-
nology B offers greater payoffs. Thus for Arthur, the
table tells a story of lock-in to an undesirabl e outcone.

There are problens with the table and the | essons
that are drawn fromit. First, note that the increasing
payoffs in the table nust be stronger for B than for A if
the story is to unfold as presented. Yet there is no rea-
son to think that anong conpeting technol ogi es the one
with the greatest payoffs with many users does not al so
have greater payoffs with smaller nunbers of users. At a
mninmum that restriction narrows the set of possible
| ock-ins.

Table1
Adoption Payoffs

Number of Previous Adoptions 0O 10 20 30 40 50 60 70 8 90 100

Technology A 10 11 12 13 14 15 16 17 18 19 20
Technology B 4 7 10 13 16 19 22 25 28 31 34
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Al so, the table does not allow adopters to anticipate
or influence the outcone, although people clearly do both.
If the first person faced with the opportunity to purchase
a fax machi ne had assunmed that he was going to be the only
user, we would still be waiting for the technology to
catch on. If a technology is owned, the owner of the
technol ogy may assure adopters that they will receive the
hi ghest avail abl e payoffs by |easing applications with a
cancel l ation option, publicizing current and pl anned adop-
tions, or sinply bribing adopters with | ow prices or other
conpensation. O course, the owners of both of those
technol ogi es can do this, but the owner of the technol ogy
that creates nore wealth can profitably invest nore to win
such a contest.®

Lock-in theory is often argued in the context of for-
mal nodels with nultiple equilibria. 1In such nodels, sev-
eral different outcones are equally likely, even though
they may not be equally desirable, and the choice anong
themis largely a matter of coincidence. Better products,
it is showmn, may not win. Al of that comes to us dressed
in the full rigor of mathenmatical proofs, supported by
t heorens on stochastic processes.® Those nodels, although
nore conplex than Arthur's table, again abstract from nost
of the things that conpanies do to wn technol ogi cal races
and nost of the things that consuners do to purchase well.”
I nclusion of those factors is difficult and cannot prove
t hat markets always choose correctly. Therefore, whether
we are considering the increasing returns story of Table 1
or multiple equilibriumnodels, we are left with an enpir-
i cal question: Have the nodels captured sonething inportant
about the way that nmarkets work? The next section
addresses that enpirical question.

Evi dence for Lock-lIn in the Econony:
Do W Get the Wong Mnopolist?

Facts, or enpirical evidence, nust be the final
arbiters of those theories, as they are of all theories.
G ven the extensive publicity surrounding these theories,
one m ght conclude that a | arge body of evidence supports
them Nothing, however, could be further fromthe truth.
The little support that has been offered consists of a few
key exanples of markets that have supposedly settled on
the wong system or standard and failed to change to a
purportedly better system or standard. The follow ng sub-
sections address those exanpl es.
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The OQnerty Keyboard

The nost commonly cited exanple in the network-exter-
nality, path-dependence literature is the prosaic type-
witer keyboard.® The inportance of that exanple can be
gl eaned from Paul Krugman's 1994 book, Peddling Pros-
perity.® In his book Krugman speaks glow ngly of the
entire literature in a chapter titled "The Econom cs of
QNERTY. " He does, however, appear to have altered his
views when made aware of the facts presented bel ow *°

QNERTY refers to the letters in the upper |eft-hand
portion of the typewiter (and conputer) keyboard. The
received story is that, by slow ng typing speed, the
QNERTY arrangenent was able to mnimze the problem of
jamm ng keys in the first typewiters. The story contin-
ues that QAERTY' s ascendance was due to a serendipitous
association with the winner of a fanobus typing contest who
by happenstance used the then-innovative touch-typing
met hod on a QWNERTY keyboard.

The QWERTY design is reputed to be far inferior to
the "scientifically" designed Dvorak keyboard, which
all egedly offered a 40 percent increase in typing speed.
Supposedl y, the Navy conducted experinents during Wrld Wr
Il denonstrating that the costs of retraining typists on
t he new keyboard could be fully recovered within 10 days.
The story is clained to validate path dependence: no typ-
ists learn Dvorak because too many others use QAERTY,
whi ch increases the value of QAERTY all the nore

That is an ideal exanple because the nunber of dinen-
sions of performance is small, and in those dinensions,
t he Dvorak keyboard appears overwhel m ngly superior. Yet
upon investigation, the story appears to be based on noth-
ing nore than wi shful thinking and a shoddy reading of the
history of the typewiter keyboard. The QAERTY keyboard,
it turns out, is about as good a design as the Dvorak key-
board and was better than nost conpeting designs that
existed in the late 1800s when there were many keyboard
desi gns maneuvering for a place in the market.

I gnored in the stories of Dvorak's superiority is a
carefully controll ed experinent conducted under the aus-
pi ces of the General Services Admnistration in the 1950s
conparing QAERTY with Dvorak. That experinment contradicted
the clains made by advocates of Dvorak and concl uded that
retraining typists on the Dvorak keyboard nmade no sense.
Modern research in ergonomcs also finds little advantage
in the Dvorak keyboard |ayout, confirmng the results of
the GSA study.
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So on what bases were the clains of Dvorak's superi-
ority made? Critical exam nation shows that nost, if not
all, of the clains of Dvorak's superiority can be traced
to the patent owner, August Dvorak. His book on the rela-
tive nerits of QWMERTY and his own keyboard is about as
objective as a television infonercial.

The wartime Navy study turns out to have been con-
ducted under the auspices of the Navy's chief expert in
time-notion studies--Lt. Condr. August Dvorak--and the
results of that study were clearly fudged. There is far
nmore to the story, but it all leads to the conclusion that
the QNERTY story qualifies as no better than a conveni ent

myt h.

The acceptance of that story, wong in al nost every
detail, illustrates both the desire of path-dependence the
orists for enpirical support and their reluctance to check
the facts. The econom c historian who wote an influen-
tial paper on the keyboard story and who cited the Navy
study to provide support for path dependence theories
never actually exam ned the Navy study.

We published a very detailed account of that in the
spring of 1990.* Yet in spite of our paper, which has not
been factually disputed, econom st Garth Saloner, who is
certainly aware of our paper, used the keyboard exanple as
recently as last fall at Ral ph Nader's anti-Mcrosoft con-
ference.** One could hardly find better evidence of the
theory's lack of enpirical support than the continued use
of a result that is known to be incorrect.

Bet a- VHS

The second nost popul ar exanple of how nmarkets
all egedly get | ocked into poor standards is the Beta-VHS
vi deorecorder format struggle. It is sonetines clained
that Beta was a better format and that VHS won the conpe-
tition between formats only because it fortuitously got a
| arge nmarket share early in the conpetition with Beta.
That story turns out to be just as inaccurate as the key-
board story.?®

In 1969 Sony devel oped a cartridge-based vi deo-
recorder, the U-matic, which it hoped to sell to house-
hol ds. Because other conpanies were al so working on such
products, Sony invited Matsushita and JVC to produce the
machine jointly and to share technol ogy and patents, which
they did. Sony hoped by its behavior to achieve a stan-
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dard, which inplies considerable foresight on the part of
the market participants. The U nmatic failed, however.

In the m d-1970s Sony devel oped the Betanmax. Sony
denonstrated the machine to Matsushita and JVC and di s-
cl osed technical details, hoping to establish a new set of
agreenents. Months |ater, when JVC denonstrated its new
machi ne to Sony, Sony engi neers concluded that JVC had
expropriated their ideas. The resulting bitterness |eft
Sony and Matsushita-JVC to go their separate ways.

The only real technical difference between Sony's Beta
and Matsushita-JVC s VHS was the nmanner in which the tape
was threaded and, nore inportant, the size of the cas-
sette. Sony believed that a paperback-sized cassette,
al l owi ng easy transportability (although limting recording
time to one hour), was paranount to the consuner, whereas
Mat sushita believed that a two-hour recording tine, allow
ing the taping of conplete novies, was essential. The
| arger VHS tape neant that for any given state of record-

i ng technol ogy, VHS machines could provide |onger playing
time, or higher quality playback, or sonme conbination of
t he two.

The behavi or of the antagonists in that conpetition
is a wonderful exanple of forward-I|ooking behavior. They
used partnerships, advertising, pricing, and any other tool
at their disposal. The behavior was nothing |like the pas-
sive adoption story that the theoretical nodels of |ock-in
present.

In an attenpt to increase market share, Sony con-
tracted to have its Beta machi nes sold under Zenith's
brand name, a highly unusual nove for Sony, and |icensed
the format to Toshi ba and Sanyo. To counter that nove,

Mat sushita allowed RCA to put its name on VHS nachi nes and
brought Hi tachi, Sharp, and Mtsubishi into its canp.

Sony slowed tape speed to increase its playing tine to two
hours; VHS did the sane and increased playing time to four
hours. RCA radically |lowered the price and cane up with a
sinple but effective ad canpaign: "Four hours. $1000.
SelectaVision." Zenith responded by |lowering the price of
its Beta nachine to $996

The market's referendum on playing tinme versus tape
conpactness was decisive and rapid. Beta had an initial
monopoly for alnost two years. But within six nonths of
VHS's introduction in the United States, VHS was out-
selling Beta. Those results were repeated in Europe and
Japan. By md-1979 VHS was outselling Beta by nore than
two to one in the United States. By 1983 Beta's world
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share was down to 12 percent. By 1984 every VCR nanuf ac-
turer except Sony had adopted VHS

Not only did the market not get stuck on the Beta
path; it was able to make the switch to the slightly bet-
ter VHS path. Although Beta was first, VHS was able to
overtake Beta very quickly. That, of course, is the exact
opposite of what path-dependence theory predicted: that the
first product to reach the market is likely to win the
race even if it is inferior to later rivals.

Now |listen to the version of that story found in
Brian Arthur's work:

Both systens were introduced at about the sane
tinme and so began with roughly equal market
shares. . . . Increasing returns on early gains
eventually tilted the conpetition toward VHS

: If the claimthat Beta was technically
superior is true, then the market's choice did
not represent the best outcone.?®

The story is little nore than an inaccurate anecdote.
The el evation of poorly researched anecdotes to the cate-
gory of "proof" for narrowy constructed theories reappears
in the current discussions surrounding Mcrosoft, as shown
bel ow.

O her Purported Examples, |ncluding the Mcintosh

Pat h- dependence advocates have sonetines cl ai ned that
the continued use of FORTRAN by academ cs and scientists
is an exanple of getting stuck on a wong standard. One
doesn't have to browse through too many conputer nagazi nes
to realize that FORTRAN was |ong ago superseded by | an-
guages such as Pascal, C, C++, and now, perhaps, Java.

I ndi vidual s continue to use Fortran, not because they want
to be |ike everyone el se, but because the cost of swtch-
ing is too high. Network effects, as normally nodel ed,
shoul d have induced themto switch years ago. That is a
story of ordinary sunk costs, not of network "externality"
or other market failure.

Pat h- dependence proponents have al so sonetines cl ai med
that the gasoline-powered engine m ght have been a m s-
take, and that steam or electricity m ght have been a
superior choice for vehicle propulsion. That is in spite
of the fact that in the century since autonobiles becane
common, wth all of the applications of notors and batter-
ies in other endeavors, and with all the advantages of
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digital electronic power-nmnagenent systens, today's nost
advanced el ectric autonobiles do not yet equal the best
i nternal conbustion autonobiles of the |ate 1920s.

The nost captivating of those other stories, however,
is the success of the PC over the Macintosh. Mac users
naturally favor the claimthat they chose operating sys-
tens wisely whereas the rest of the world ignorantly opted
for Mcrosoft's products. The presence of that |arge and
sonmewhat enbittered audi ence probably explains why the idea
of getting stuck with an inferior product resonates so
strongly in the Mcrosoft case, playing as it does in the
arena of personal conputer aficionados.?

Yet even here the facts do not support the | ock-in
thesis.*® Yes, Mcintosh owners were forward | ooki ng when
they made their purchases in the early and md 1980s. At
that tine, the advantages of a graphical interface were
clearly understood, if not fully inplenented. The |ack of
i npl enentati on, however, had to do with the high price, in
ternms of speed and cost, that owners of graphical conput-
ers had to pay at a tinme when processors were slow and
Menory was expensi ve.

A graphical user interface requires considerably nore
power to get the job done, significantly increasing costs
when that power is hard to cone by. Macintosh owners had
to wait for their screen displays to change, whereas PC
owners had al nost instantaneous updates.®*® True, Macintosh
owners could see italics and bold onscreen, but to print
the screen as they saw it required a postscript printer
and such printers cost about $1,000 nore than ordinary
| aser printers. The graphical user interface allowed
users to learn prograns nmuch nore easily, but in many
busi ness settings, a conputer tended to be used for only a
single application. In that environnment, the operator had
very little interaction with the operating systeminter-
face, and once the operator had | earned the application,

t he advantages of the graphical user interface were di mn-
i shed.

The case for DOS, therefore, was stronger than
appears from the vantage of the 1990s with our nmulti-
megabyte nenories and nultigi gabyte hard drives. Now that
we routinely use conputers that can run 30 tines as fast
as those old DOS machi nes and have 50 tines the nenory and
100 tinmes the hard drive capacity, the requirenents of a
graphi cal operating system seem rather puny. They were
enor nous, however, in the days of DOCS.
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As processors becane faster, nenory cheaper, and hard
drives |arger, the advantages of a graphical user inter-
face shoul d have overcone any command-based, or text-based,
system such as DOS. If we were still using DOS, that
woul d certainly be an exanple of being stuck with an infe-
rior product. W are not using DOS, however.

I nstead we are using a Mac-like graphical user inter-
face. |If soneone went to sleep in 1983 and awoke in 1995
to see a nodern PC, he nost |ikely would think that the
Maci nt osh graphi cal user interface had been col orized and
updated, with a second button added to the nouse.? CQur
nodern Rip Van Wnkle mght be surprised to | earn, howev-
er, that the owner of the graphical user interface was not
Appl e but M crosoft.

The novenent from DOS to Wndows was costly, yet it
occurred quite rapidly. As in the other exanples, what
the evidence shows is quite the opposite of what the path-
dependence pundits predict: not markets getting stuck in
ruts, but markets that make changes when there is a clear
advantage in doing so.

Mcrosoft's Dispute with the Justice Departnent

Hi storically, new antitrust doctrines have devel oped
in connection with big cases, which nost often invol ved
t he biggest and nobst successful conpanies. That pattern
is being repeated today. Various antitrust actions
agai nst M crosoft have been the main venue for discussions
and actions that propose and expl ore new econom ¢ founda-
tions for antitrust and new interpretations of old
antitrust doctrines.

M crosoft's antitrust problens began with a governnent
investigation of its pricing of software sold to original
equi pnent manufacturers (OEMs). Mcrosoft agreed to end
those practices in a highly publicized 1994 consent decree
with the Departnent of Justice. \Wether or not those
practices were anticonpetitive, they doubtless had little
to do with Mcrosoft's successes in the market.?

The consent decree did little, however, to end
M crosoft's legal problens with the DOQJ. Wen M crosoft
attenpted to purchase Intuit, a maker of financial soft-
ware, the DQJ opposed the deal. In a highly publicized
deci sion, the consent decree itself was tenporarily over-
turned by Judge Stanley Sporkin's (later overturned) deci-
sion, which appears to be the first instance of path-
dependence theory's having a serious influence on policy.
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There were other skirm shes as well. The DOJ exam
ined Mcrosoft's inclusion of the Mcrosoft Network icon
on the Wndows 95 desktop. It clainmed that consuners
woul d be unwittingly forced into acceptance of that prod-
uct to the detrinent of conpetition in the online service
i ndustry.

Most recently, the DOJ has accused M crosoft of
attenpting to divide the browser market wi th Netscape and,
when Netscape refused its offer, of enploying a variety of
exclusionary tactics to unlawfully drive Netscape out of
busi ness.?2 |In large part, the DQJ's clainms revolve around
M crosoft's inclusion of its Web browser in the Wndows
operating systent and Mcrosoft's insistence that CEMs not
tanper with consuners' access to its browser.? The next
section discusses those issues.

The DQJ's nost recent lawsuit against Mcrosoft bears
the clear inprint of path-dependence theory. The com
pl aint argues that Mcrosoft's allegedly anti-conpetitive
agreenents "threaten to 'tip' the market permanently to
I nternet Explorer"? and that "because of the market's net-
work effects, the significant increase in Mcrosoft's share
of the browser market . . . will tip the market in
M crosoft's favor and accelerate its dom nance and conpeti-
tion's demse."?® Utimtely, the DQJ regards network
effects as problematic whether or not it can relate them
to traditional antitrust violations: "[B]larriers that exist
to the entry of new conpetitors or the expansion of small-
er existing conpetitors, including network effects, nean
t hat dom nance once achieved cannot readily be reversed."?

A consortium of 21 attorneys general from various
states and the District of Colunbia joined the DQJ both in
suing Mcrosoft and in enbracing path-dependence theory.
"Mcrosoft's operating system software enjoyed greater con-
sunmer acceptance, famliarity, and loyalty than its |ater
conpetitors by virtue of the fact that it was first in the
mar ket pl ace, "?® their conplaint argued, denying M crosoft
any credit for offering quality goods at low prices. The
attorneys general had a nore trendy explanation of
M crosoft's success: "Through 'network effects,' M crosoft
was able to build upon this initial advantage."?

Newspaper accounts and public statenents by other par-
ticipants confirm that path-dependence theory has, in whole
or in part, driven the DQJ's antitrust attack on
M crosoft. The nost famous, and perhaps nost influential,
attenpt to connect these theories to antitrust is a study
prepared by Gary Reback, a | awer working for several of
M crosoft's conpetitors, with the assistance of two econo-
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m sts who have played prom nent roles in pronoting path-
dependence theory, Brian Arthur and Garth Sal oner.

Their "Wiite Paper” on Mcrosoft goes far beyond the
economcs literature. They do not stop with the tradi-
tional path-dependence claimthat a market-based econony is
likely to choose all sorts of wong products. Nor do they
stop with the claimthat innovation mght be elimnated in
the conputing industry. Reback, Arthur, and Sal oner
instead portray Mcrosoft as an evil enpire intent on

nothing less than world dom nation. To hear themtell it,
the Anerican way of life wll be inperiled if the govern-
ment does not rein in Mcrosoft: "It is difficult to img-

ine that in an open society such as this one with nultiple
i nformation sources, a single conpany could seize suffi-
cient control of information transm ssion so as to consti-
tute a threat to the underpinnings of a free society. But
such a scenario is a realistic (and perhaps probable) out-
come. "3t

Those are fantastic clains, indeed, and they were
repeated at a recent conference on Mcrosoft, held by
Ral ph Nader, at which Reback, Arthur, and Sal oner nade
presentations.® To judge fromthe DQJ's recent clains
agai nst Mcrosoft, all the talk about path dependence has
begun to influence public policy. As the next section
expl ai ns, however, path-dependence theory provides no jus-
tification for expanding antitrust enforcenent.

Antitrust Doctrines and Network Technol oqgi es

Both the DQJ and sonme of Mcrosoft's private conpeti-
tors have used theories of lock-in to support a call for
hei ghtened antitrust scrutiny of Mcrosoft. By itself,
| ock-in would seem not to constitute an antitrust offense.
There is nothing in the law that makes it a crinme to have
technol ogies that are |less than the best available or |ess
than the best imaginable.* Instead, |lock-in theories
offer an alternative way to claimharmin the absence of
t he usual nonopoly problem of elevated prices and
restricted outputs. Lock-in stories also offer newlife
to and a contenporary spin on old antitrust doctrines.

The follow ng two subsections consider sone of the
antitrust issues that have been raised in the context of
the software industry. The first subsection describes why
nmonopoly | everage in theory requires special conditions
that virtually guarantee it will not occur in practice.
The second describes why no smart nonopolist would try
predatory bundli ng.
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Monopoly Leverage, Tie-lns, and Bundling

In theory, nonopoly |everage occurs when a firm uses
its nonopoly in one industry to win a nonopoly in another
industry. Tie-in sales and bundling are contractual prac-
tices that are sonetines alleged to facilitate nonopoly
| everage, but tie-ins and bundling do not have to create a
new nonopoly to be profitable. Nor do tie-ins necessarily
harm consuners.®* In fact, as this subsection explains,
the theory of nonopoly |everage requires so nmany speci al
conditions that nonopoly | everage seens certain to renmain
a theoretical problem

Econom sts have | ong been skeptical that nonopoly

| everage is either feasible or profitable. In nost cir-
cunst ances, forcing consuners to purchase sone other prod-
uct so as to create a second nonopoly wll not add to a

firms profits. A nonopolist can instead sinply extract
the value of its nonopoly through the pricing of the good
in the market where it has its first nonopoly.

Suppose, for exanple, that a firm held a nonopoly on
oil furnaces. Such a nonopoly mght be quite profitable,;
oil furnaces are useful and offer sone advantages over
ot her kinds of furnaces. The nonopolist's ability to nmax-
imze profits would face sone Iimts, of course, such as
the availability of substitutes |ike propane and electric
heating.®* Still, the nonopolist could devise a pricing
system that captured the extra value of using an oil fur-
nace rather than a conpeting source of heat. The | ower
the price of heating oil relative to the price of propane

or electricity, the greater that value would be. If the
furnace nonopolist were to becone the oil nonopolist too,
he m ght raise the price of heating oil, but that would

only reduce what he could extract through the furnace
price.

Consi der this anal ogy: regardl ess of whether it wor-
ried you that soneone had a key to the front door of your
house, it would not worry you nore if that person also had
a key to your back door. Nevertheless, the idea that the
second nonopoly could be used for sonething has intuitive
appeal. Even if the nonopoly in furnaces could be used to
extract everything that can be extracted from the furnace
users, could not a nonopoly in heating oil be used to
extract sonething from people who use heating oil for
anot her purpose? It turns out that, yes, there is a cir-
cunstance in which a second nonopoly is worth sonethi ng.
That circunstance is a very limted one, however. |If the
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furnace nonopolist could al so nonopolize the heating oil
i ndustry, he could extract additional nonopoly rents from
heating oil users who were not also his furnace custoners.

The question then arises of whether one nonopoly
could ever be extended to capture custoners of another
market. The answer again is yes, it is possible--but,
again, only under very special circunstances. |If there
were economes of scale in the heating oil industry and if
too few custoners bought heating oil for nonfurnace uses
to support a separate supply of heating oil, then the fur-
nace seller could lever his nonopoly in furnaces into a
nmonopoly in heating oil by preventing furnace custoners
from buying heating oil from other sources. By assunp-
tion, the nonfurnace custoners would not offer a large
enough market to support any independent oil supplier and
t he furnace nonopolist could then extract new nonopoly
rents in that other market. That explanation of |everage
is sonetines referred to as market foreclosure.®*® |ron-
ically, the larger the furnace nonopolist relative to the
heating oil industry, the less likely it will benefit from
nonopolizing heating oil since it wll already have virtu-
ally all the potential custoners.?

That expl anation shows that there is a theoretical
possibility of harnful nonopoly |everage but that it
requi res very special conditions. The |everaged narket
must be big enough to matter, but not so big as to all ow
conpetitive independent suppliers to survive. There nust
be sonme economes of scale in the |everaged nmarket, but
not enough to have caused prior nonopolization of the nar-
ket. The |everaged market nust have many of the sane cus-
toners as the initial nonopoly, so as to provide control
of the new market, but not too many, or there will be no
new rents to extract by establishing the second nonopoly.
In short, l|everaging can be viewed as the Goldil ocks theo-
ry of nonopoly extension--everything has to be just the
ri ght size.

Do the facts of the Mcrosoft case fit within the
| everage story at all? [If Mcrosoft requires each cus-
toner to buy one copy of sone other M crosoft product,
that, in and of itself, adds nothing to its profits. That
sort of tie-in sale with fixed proportions has |ong been
understood to offer no particular advantage to the nonopo-
list.® So the issue becones whether Mcrosoft could crowd
out any rivals that sell to custoners who do not use
M crosoft's own operating system

Here the application to Mcrosoft of the market fore-
closure theory runs into trouble. |[If the products
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all egedly crowded out by Mcrosoft's bundling are products
that run only under the Wndows operating system then
monopoly | everage offers Mcrosoft no advant age.

To illustrate that point, consider a hypothetical
exanpl e of successful tying-foreclosure using personal
sof tware products, such as Quicken and M crosoft Money.
Both are sold in both the Mcintosh market and the W ndows
market. |If Mcrosoft were to build Mcrosoft Mney into
the Wndows operating system and if that elimnated
Quicken in the Wndows market, and if the Macintosh market
were too small to allow a product |ike Quicken to be pro-
duced at reasonabl e average cost for that market al one,
and if Mcrosoft continued to sell the product separately
in the Maci ntosh market (now at a nonopoly price), and if
there were few additional costs for Mcrosoft in creating
a Macintosh version, then, and only then, would M crosoft
benefit from | everagi ng nonopoly.

Has that occurred? Does Mcrosoft sell in the
Maci nt osh mar ket di sk conpression, backup, fax software, or
any other programthat is included in the Wndows operat-
ing systen? The only product that comes to mnd is a
Maci ntosh version of Internet Explorer. But Mcrosoft
gives away that product in the Mcintosh market and prom
ises a permanent price of zero. |If Mcrosoft sticks to
its promse, it cannot profit fromincluding the browser
in the operating system Even then, the other required
conditions for market foreclosure (that the Micintosh mar-
ket be too small to support Navigator and the costs of
M crosoft's creating a Maci ntosh version not be too |arge)
probably would not be satisfied.

A sinple rule that would prevent that type of fore-
cl osure would be to prevent Mcrosoft fromincluding in
its operating system any programthat it sells separately
i n anot her narket. But to bar Mcrosoft fromselling sep-
arate versions in other markets would exclude custoners in
those markets from the benefits of those prograns, even
when M crosoft did not contenplate narket |everage. G ven
all the special conditions required for successful |everag-
ing, it would be unwise to inplenent such a rule wthout
further investigation of the potential harm of denying
M crosoft products to consuners in tied markets. It bears
repeating, noreover, that intervention would remain unjus-
tified absent a showing that Mcrosoft has a sustainable
nmonopoly in PC operating systens and that the costs of
intervention, including its stifling effect on innovation,
outweigh its putative benefits.
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Predat ory Bundl i ng

The nost recent allegations against Mcrosoft concern
predatory use of its ownership of the Wndows operating
system The specific allegation is that Mcrosoft's inte-
gration of its browser into the operating systemis |arge-
ly predatory in intent, ainmed at forcing other firns out
of the browser market. The inplications of that issue,
however, reach well beyond the browser market and extend
to the very issues of what an operating system can be and
the nature of progress in the software industry.

Antitrust |aw defines as predatory actions that are
inconsistent with profit-nmaximzing behavior except when
they succeed in driving a conpetitor out of business. In
predatory pricing, for exanple, a woul d-be nonopoli st
all egedly charges a price that is so low that other firns
cannot sell their outputs at prices that will cover even
their variable costs. The other firnms are then forced
either into bankruptcy or to exit the industry because
t hey have becone unprofitable. Upon conpleting the preda-
tory phase, the predator then enjoys the benefits of
nmonopoly pricing. Note that during the predatory phase
consuners benefit greatly fromthe low prices; only the
| ater nonopoly pricing harns consuners.

Econom sts are generally skeptical of clains that
price cuts or other actions have predatory intent because
they have determ ned, both in theory and in practice, that
predatory canpaigns are unlikely to have profitable end-
ings. First, the predatory action is likely to be nore
expensive for the predator than for the prey. The preda-
tor cannot just cut price; it nmust also neet market demand
at the lower price. Oherw se, custoners wll be forced
to patronize the prey, even if at higher prices. |If the
predator is a large firm it stands to | ose noney at a
faster rate than the prey. Second, even if the predation
succeeds in bankrupting the prey, there is no guarantee
that a reestablished firmw Il not just reenter the indus-
try once the predator has established nonopoly pricing.

If there are fixed investnents in the industry, such as
dur abl e speci alized equi pnent, the predator cannot estab-
lish nmonopoly prices as long as the durable assets can
return to the market. |If there are no durable assets,
then the prey can cheaply exit the industry and reenter
when nonopoly prices return. Either way, predation drains
the predator while inposing uncertain burdens on the prey.

Anot her problem with predation is that al nost any
action that a firmtakes to becone nore attractive to con-
suners can be alleged to be predatory. |If custoners |ike

19
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sonething a firmis doing, its conpetitors will not. In
the nost elenentary case, a price cut or product inprove-
ment will damage the prospects for sonme conpetitor. It

bears noting that nost of the alleged cases of predation
have been denonstrated to be fal se.*®

Predatory bundling, like predatory pricing, is a sim
ple idea that ultimately proves too sinple. If a firm
with a controlling share of one product bundles in sone
ot her product, conpetitors who sell the bundl ed-in product
will have to conpete with a product that, to the consuner,
has a zero cost. If Mcrosoft includes in its operating
system a piece of software that conpetes with other ven-
dors in what had been a separate market, M crosoft ensures
that virtually all purchasers of conputers then have a
copy of the new software.

Suppose M crosoft bundles a fax programinto
W ndows98. If Mcrosoft's fax program relative to its
cost, is better than other fax products, then the bundling
is not predatory. The Mcrosoft product would win in the
mar ket pl ace anyway; adding it to the operating system
costs less than its value to consunmers. |If the product is
worth nore to consunmers than the costs of creating it,
then bundling will also be profitable w thout any excl u-
si onary consequences. In contrast, if Mcrosoft's fax
program again considering its cost, is inferior to alter-
natives or provides |less value than its cost, then
M crosoft would profit only if bundling caused other firns
to exit the market and if Mcrosoft were able to raise the
operating systems price by the now higher inplicit nonop-
oly price of its fax product.

As a strategy, however, predatory bundling has the
sane liabilities as predatory pricing. As in predatory
pricing, Mcrosoft stands to |ose noney (relative to not
including the fax software) faster than its rivals do if
its fax program costs nore to produce than its value to
consuners. Moreover, a rival wth a superior fax program
could keep the product on the nmarket at a price that
reflects the advantages that it offers over the bundl ed
product. The rival could not charge nore than that
because the Wndows consuner would already have the infe-
rior fax program The rival could still capture the extra
value that its own intellectual property contributes, how
ever, especially since it would enjoy |ow marginal costs
of "producing"” (i.e., copying) its software and the nar-
keting edge of an installed custoner base. Wile it may
| ose profits or market share, therefore, the rival wll
retire its fax programonly if it is inferior to
M crosoft's.
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From a social or consuner welfare perspective, then,
M crosoft's bundling action would do no harm The rival
software is a fixed asset in the industry; it does not

wear out. In the extrene case, a bankrupt producer m ght
put its fax program on the Web, making it freely avail able
to all. That would |imt what consunmers would be wlling

to pay for the program bundled into Wndows98 to its extra
val ue, which is zero. Thus Mcrosoft would be unable to
charge a higher price for the bundl ed software despite
having incurred the costs of creating the fax program

M crosoft would | ose noney and fail to nonopolize the mar-
ket. Furthernore, the talents that created the rival fax
program still exist, ready for sone other firmto hire
should M crosoft ever achieve a nonopoly price on the fax
program

O course, an antitrust enforcer mght reply that the
operating system producer has distribution or coordination
advant ages that an independent rival lacks. If those
advant ages outwei gh any quality advantages of the rival,
however, it is efficient for the operating system producer
to bundle its fax program

That suggests that bundling, as a predatory action,
is unlikely to succeed. Furthernore, the software indus-
try has very inportant nonpredatory reasons to bundle
functions into operating systenms and ot her software prod-
ucts. As explained below, new sales of software wll
require continual additions to functionality.

In the Netscape case, antitrust enforcers mght allege
that Mcrosoft is not interested in defeating the Netscape
browser as nmuch as in destroying Netscape as a conpany.
| ndustry pundits have often theorized that Wb browsers
m ght constitute a neans of establishing a new operating
system Netscape, they allege, constitutes a threat to
M crosoft's position in the operating system market.

Regardl ess of the technical reasonabl eness of that claim
however, it runs into the sanme problens as other allega-
tions of predation.

Here, as el sewhere, predation would not destroy the
durabl e assets of the prey. Netscape's software wll
hardly disappear if Mcrosoft bundles a browser into

W ndows. Indeed, Netscape has al ready nmade the source
code for its Navigator program publicly available. Even
if Mcrosoft still tried to destroy Netscape in order to

protect Wndows' market share, it would ultimately fail.
Any of Mcrosoft's several |arge and vigorous conpetitors,
such as IBM or Sun, would happily purchase Netscape, or
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hire its engineers, if they thought that by doing so they
could share sonme of Mcrosoft's enviable profits.

The Rate of | nnovation

Put ati ve Dangers

One concern that has been raised by the Justice
Departnment, in the Judiciary Commttee hearings, by sone
journalists, and by several path-dependence theorists is
that Mcrosoft's dom nant position in the market wll
sonehow i nhibit innovation. The suggestion is that
M crosoft will be able to so dom nate the software market
that no small firns wll dare conpete with it. Firnms wll
be unwilling to create new products in any market that is
likely to attract Mcrosoft's attention, especially in
products that are possible additions to the operating sys-
tem It is not clear that current antitrust |aw addresses
such concerns. If valid, however, and if not addressed by
antitrust law, they m ght encourage new legislation. O
course, the inpact of such |egislation would probably
reach beyond the conputer industry.

Concerns about |ock-in drive the accusati ons agai nst
M crosoft. Consuners are viewed as being so |ocked into
M crosoft's products that, even if the Wntel platform
fell far behind the cutting edge of conputer technol ogy,
no ot her conbination of an operating system applications,
and support could displace it. (Qoviously, no one can
enpirically disprove the claimthat products m ght have
been created that woul d have been better than currently

exi sting products. Instead, the analysis here focuses on
whet her | ock-in theory correctly concludes that M crosoft
will stifle innovation in the conputer industry.

Certainly there are instances in which Mcrosoft has
i ncorporated prograns into the operating system and the
former providers of such prograns have gone on to other
things. D sk conpression and nenory nmanagenent prograns
are two exanples. Fax progranms, backup prograns, and
di sk-defragnenting prograns are counterexanples: the inclu-
sion of such prograns in the operating system has not
elimnated the separate market. The key factor appears to
be whether the prograns Mcrosoft includes in its operat-
ing system are as good as the separate prograns or not.
When M crosoft produces a product as good as or better
than the conpetition, the separate market usually does
di sappear. It is difficult, however, to conceive of con-
suner harmin that case.
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The general claimthat innovation wll suffer if
M crosoft is allowed to grow and add prograns to the oper-
ating system has several shortcom ngs. For one thing, it
wrongly assunes that programmers hired by M crosoft |ack
or lose creativity. It proves nothing to observe that
smal | startup conpani es generate creative ideas nore fre-
quently than Mcrosoft does. There are 15 tinmes as many
out si de programrers devel opi ng prograns for Wndows as
there are programers working for Mcrosoft. That
M crosoft does not lead the industry in creative program
m ng thus hardly shows that Mcrosoft could not, or would
not, hire programmers to produce software just as creative
as that produced by smaller conpanies.

It is, of course, conceivable that large firns pro-
duce |l ess innovation than small firns do (adjusting for
size). That has been investigated at length in the eco-
nomcs literature with no clear consensus.“ Every firm
no matter what its size, benefits from profitable new
ideas. Mocrosoft itself recently announced plans to dou-
ble its already huge research and devel opnent budget.*

The argunent that large firms mght not innovate as
much as small firns usually relies on sone variation of
the view that large firns are fat and |azy; that is, that
they do not innovate because they do not have to. Still,
a dollar is a dollar. Myst investors are just as eager
for their large-firm stocks to maxim ze returns as they
are for their small-firm stocks to do so. For the fat-
and-lazy condition to hold, it nust be that large firns
with di spersed ownership of their stock do not have the
sanme incentives to maxi m ze sharehol der value and profits
as do small firnms, which are usually closely held. That
real possibility is known as the problem of separation of
owner shi p and control

Wth regard to Mcrosoft and many other successfu
hi gh-technol ogy firnms, however, that argunment would seemto
have little force. The ownership of Mcrosoft and nost
ot her high-tech firms is not w dely dispersed. For exam
ple, Bill Gates owns al nost 25 percent of Mcrosoft and
several other early Mcrosoft investors also own very sub-
stantial stakes. That may in fact explain why M crosoft
is still considered such an intense conpetitor

Alternatively, Mcrosoft's critics vaguely suggest
that it stifles innovation because it copies software
ideas fromothers, leaving the other firms no reward for
their efforts. |If that claimwere true, the problem would
appear to lie in intellectual property |aw, not
M crosoft's purported nonopoly power. After all, if
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M crosoft were allowed to copy the ideas of its rivals, so
woul d be a host of other large (or small) firns in the

i ndustry, in each instance lowering the profits of the

i nnovator, large or small.*

It would be a serious problemif innovators in soft-
ware were not being properly rewarded for their efforts.
The purpose of intellectual property laws is to all ow
i nnovators to collect economc rewards for their efforts.
Wt hout such laws, imtators could free ride on the
efforts of innovators and produce sim/lar products at
| oner cost, driving true innovators out of business. So,
whi | e deserving of investigation, those problens do not
seemto pertain to Mcrosoft, or its ownership of the
operating system Per haps a reevaluation of intellectua
property laws is in order. That claim seens to have lit-
tle to do with antitrust.

Sonme factual matters do not seem consistent with the
claimthat Mcrosoft reduces innovation. Mcrosoft's
behavior toward its devel opers, for exanple, does not seem
to square with the claimthat it is intent on driving out
i ndependent software producers. It launched a program
last fall to "help out startups that are devel oping
M crosoft-conpati ble software by giving them space in trade
show boot hs, discounted software and passes to trade
shows."* Unsurprisingly, sonme startups regard M crosoft
warily and refuse its help. But "the conpani es that
M crosoft invests in have few scare stories to report."#

More broadly, there seens to be little evidence that
the pace of innovation is insufficiently rapid. The pace
of innovation in the conputer industry is generally
regarded with sone awe. Certainly, the Wndows market
does not appear to have suffered from stifled devel opnent
of applications.*

Finally, there appear to be trenendous rewards to
those who do innovate in this industry. Even the founders
of Netscape, a supposed victimof Mcrosoft's power,
wal ked away with hundreds of mllions of dollars. Does
that discourage others fromtaking the sane path? Unless
and until careful research answers those sorts of ques-
tions, any antitrust action would be premature and poten-
tially dangerous to the software industry and econony.

A Real Danger to I nnovation

The nature of software markets requires that software
producers continually add functionality to their products.
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In contrast, MDonald' s can keep selling Big Macs because
food is not durable and consuners want to purchase Big
Macs that taste just |like those they ate the day before.
Because software lasts forever with no dimnution in qual-
ity, however, consuners have no reason to repurchase a
word processor or operating system unless an inproved ver-
sion cones to market. Undoubtedly, inproving software

wi |l mean adding functionality.

Consi der what it nmeans to inprove software. \Wile
software could be made faster, real speed inprovenents
occur when consuners replace their old conputers with
faster ones. And while intuitive interfaces are useful
consuners can with practice becone adept even with poorly
designed software. Consunmers will naturally tend to stick
wth a famliar version of a program (or operating systen)
unl ess a newer version perfornms sonme useful tasks not
available in the old version. That requires adding func-
tionality not found in previous versions.

Added functionality can be seen in every category of
software. Newer word processors have far nore functional-
ity than earlier versions. Spell and grammar checkers,
mai | - nerge prograns, and thesauruses are anong the many
features now standard in virtually all word processors.
Spreadsheets, database prograns, and virtually every other
category of program have far nore functionality than
before.* That is one reason why new software seens to
fill our ever-expanding hard drives, which have hundreds
or thousands of tinmes the storage capacity of earlier
machi nes.

The consuner benefits in many ways from added func-
tionality. Large prograns al nost always cost far |ess
than the sum of the prices that the individual conponent
products used to command. The various conponents al so
tend to work together far better than separate conponents
because they are nmade for each other. If that were not
t he case, consunmers would not purchase new generations of
sof tware products.

As prograns becone nore functional, the nunber of
smal | conpani es specializing in add-ons may shrink. But
that is no reason to prevent creators of word processors
fromincluding granmar checkers and thesauruses. Shoul d
t he producers of dom nant prograns be forbidden to add
functionality while producers of |ess successful prograns
are allowed to add new functions? That hardly seens a
reci pe for success. Do we really believe that innovation
was retarded because add-on conpanies feared that they
m ght be put out of business? Do we even know if they
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have been put out of business, or that those progranmers
are no |longer working on new ideas? Again, the weak |ogic
and scant evidence supporting them make such clains sus-
pect .

Yet some Mcrosoft critics, including those within the
governnment, have proposed freezing the operating system
putting an end to new functionality. |[If that proposa
were accepted for the operating system it maght logically
apply to other categories of software. The results woul d
be disastrous, for software producers, who would have no
new sal es except to new conputer users, for conputer manu-
facturers, who would find little demand for nore capable
hardware, and, nost inportant, for users, who would be
forced to use seriously crippled software. Few proposed
antitrust policies are as dangerous as that one.

Who Should Get to Assign Desktop |cons?
The Irrel evance of the "Browser Wars"

At the Senate hearings and in the nedia, considerable
attention has been given to the claimthat Mcrosoft's
desire to prevent OCEMs from renoving the Internet Explorer
icon fromthe desktop was sonehow inimcal to conpetition
This section explains why Mcrosoft and OEMs m ght each
want to control the placenent of desktop icons and pro-
vides an econom c framework for deciding who should be
allowed to control the desktop icons--if it really mat-
ters. Utimtely, icon placenent should probably not mat-
ter even to the conputer and software industry, nuch |ess
to antitrust enforcers.

Control of the desktop m ght be valuable since, as a
practical matter, all conputer users see the desktop. In
principle, desktop placenents of "advertisenents," whether
progranms or nessages, could be sold to conpanies interest-
ed in such exposure. For exanple, assunme that an icon for
Anmerica Online appears on the desktop. Consuners inter-
ested in an online service mght just click on the icon
and begin the process of becom ng an America Online cus-
toner. Knowi ng that, a conpany such as Anerica Online
m ght be wlling to pay the controller of the desktop for
a good placenent of its icon.*

Assune, then, that icon placenents are indeed val u-
able. The next subsection explains why, nonethel ess, reg-
ul ators should not care whether M crosoft or OEMs contro
icon placenent. Follow ng that, the discussion critically
reexam nes the assunption that control of icons should
matter even to the conputer industry.
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A Sinple Theory of "Desktop Ri ghts"

| f placing icons on the desktop can generate revenue,
it should not be surprising that CEMs and the owner of the

operating system (Mcrosoft) wll both claimthe right to
pl ace the icons. Economc analysis allows us to exam ne
whet her it makes any difference who has that right. It

al so may provi de sone guidance as to who should get it.

The Coase theorem helps to explain the tradeoffs
involved.“® |If the rights to place desktop icons were well
defined, and if there were no transactions costs or wealth
effects,* the Coase theoremtells us that regardl ess of
who initially had the rights, they would end up where they
had the greatest val ue.

Consi der the follow ng exanple. |If the rights to
sel | desktop placenment were worth $5 to M crosoft and $10
to OEMs, then OCEMs would wind up controlling the desktop
icons regardless of who initially did so. |If Mcrosoft
initially controlled the desktop, OEMs would be willing to
pay up to $10 to Mcrosoft for the rights, and M crosoft
woul d be better off selling the rights to CEMs--perhaps by
raising the price of the operating system by nore than $5
but |ess than $10.

If, on the other hand, OEMs initially controlled
deskt op placenents, M crosoft would be willing to | ower
the price of the operating systemby up to $5 in exchange
for the right to control icon placenents. OEMs would pre-
fer to keep the rights thensel ves, however, since they can
generate nore than $5 in revenues by nmaintaining control.
In either case, CEMs wind up with the rights, and both
parties share the $10 in extra revenue brought about by
icon placenent sales. Although the two parties m ght be
expected to fight over the rights, it nakes no difference
to the rest of us who prevails. By analogy, as virtually
all m croeconom cs textbooks explain, if the governnent
subsi di zes gasoline purchases, it nakes no difference
whet her autonobile drivers or service stations receive the
subsi dy, because in either case the subsidy is shared in
exactly the sanme way.

Sonetines the assunptions of the Coase theorem are
not net. For exanple, if negotiations between OCEMs and
M crosoft were not feasible, efficiency considerations
woul d require that the property rights be assigned to the
party who could generate the highest value for desktop
pl acenents.*® Since Mcrosoft and OEMs are al ready negoti -
ating over other aspects of the desktop (e.g., price),
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however, there

is little reason to believe that the market

will not work efficiently.
The current anxiety regardi ng desktop placenents is
m spl aced. As long as the parties freely enter into new
contracts, neither party will benefit froma |egal stipu-
lation of who initially controls the desktop. It should

not matter at all to the governnent who has the right.

The reader may naturally ask, "If it nmakes no differ-
ence, why is there fighting over who places the icons?"
There are two answers. First, there is little evidence
that Mcrosoft and OEMs are fighting. It is Mcrosoft's
conpetitors who are conplaining. Second, it is not unusu-
al in such circunstances for there to be contract disputes
or strategic behavior. Two parties can negotiate a con-
tract, then subsequently dispute their understanding of the
terms of that contract. |If, for exanple, CEMs are receiv-
ing a lower price from M crosoft because M crosoft thought
it controlled desktop placenment, but now OEMs have a
chance to sell icon placenent while remaining under a
fixed contractual price for Wndows, it would not be sur-
prising that a dispute would ari se.

s Ilcon Placenent Val uabl e?

For icon placenent to be valuable, it nust generate
future revenues. Anerica Online benefits in the previous
exanpl e because consuners could not use its services wth-
out paying a nonthly fee. Having its icon on the desktop
i ncreased the chances that consuners would sign up for the
servi ce.

For a typical software product to be on the desktop,
however, the software is usually already installed on the
conputer, and thus already purchased. The icon placenent
only increases its |ikelihood of use. The only additional
benefits to the software producer from having the consuner
use the software after purchasing it is that the consuner
m ght purchase upgrades or ancillary products.

For the Netscape and Mcrosoft browsers there are
several reasons why the icon placenment m ght be inportant.
(This analysis ignores any future revenues from upgrades
since both conpani es have agreed not to charge for
browsers or upgrades.) First, Netscape and M crosoft
m ght be able to trade off the success of their browsers
to sell software specializing in serving up Wb pages
(known as servers) because of their |arge presence anpng



Page 29

the base of users and the (presumably) assured conpati bil-
ity with these browsers.

Second, when a browser is first put into use, it goes
to a default starting location on the Internet.** If many
Web users (surfers) view a particular |ocation, advertising
revenues can be generated, as sone popul ar | ocations on
the Internet, such as Yahoo, have discovered. Yahoo, in
fact, paid Netscape many mllions of dollars to provide
Net scape users an easy way to reach the Yahoo page.

Net scape and M crosoft, although sonmewhat |ate to that
gane, are both working on new start pages (to which the
browsers will be preprogramed to go) in the hopes of
enticing users to stay at their Wb sites. By |eading
consuners to particul ar pages, browsers m ght becone a
pot ent revenue-generating force.

Sone industry analysts are skeptical that browser
i cons provide valuable control of the start page, however.
First, users can easily alter the start page. To cite a
famliar exanple, a radio station would not pay autonobile
dealers to have car radios preset to its frequency. The
radio station would not benefit from such a deal because
car buyers can easily change the preset stations. Sim -
larly, how can icon owners benefit when consuners find it
easy to change the icons on the desktop? The parallel
w Il becone still nore conpelling as consuners becone nore
accustonmed to custom zing their operating systens.

There is, however, a nore fundanental inpedinent to
the claimthat desktop placenent is inportant for
browsers. Just having the icon on the desktop is insuffi-
cient to gain access to the Internet. dicking on that

icon will not connect users to the Internet. For that
they will have to use one of many Internet service
providers. The Internet service provider wll al nobst cer-

tainly provide its own browser, independent of what icon
is on the desktop.*2 Therefore, the icon on the desktop at
the time of sale does not provide nuch val ue.

Finally, the concept of detailed governnental contro
over desktop placenent |eads to other endless and absurd
gquestions. Wat about the Start button in Wndows? The
order of prograns tends to be al phabetical. Should the
gover nnment be concerned about the ordering of those pro-
grans, and who gets the rights to order then? Has anyone
i nvesti gated whether the various color schenes found in
W ndows benefit Mcrosoft's icons over the alternatives?
Does the Wndows screen saver that animates a M crosoft
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VWndoms_icon have anti-conpetitive sublimnal effects? 1In
conclusion, and in all seriousness, we shoul d ask, Shoul d
the governnent really be involved in those decisions?

| npli cations

The theories of path dependence and |ock-in are rel a-
tively new to the economic literature. They have not won
over the econom cs profession after years of debate; nor
have they nmade their way into many econom cs textbooks.
They do not draw on first principles in obvious and secure
ways. That does not nake theories of path dependence and
| ock-in bad econom cs, or wong econom cs, oOr inappropriate
topics for academc research. On the contrary, it makes
the academ c debate that nmuch nore inportant. Those theo-
ries, however, are a poor foundation for public policies
that could affect the progressiveness of the Anerican
econony.

If we were treating a dying industry, even specul a-
tive economc nedicine mght be worth a try. But the com
puter and software industries continue to astound nost
peopl e--both with the rates at which products inprove and
the pace at which prices decline. It nmakes no sense to
submt such a robust patient to the risks of economc
guackery.

In our academ c witings, summarized above, we show
that there is a poor connection between theories of path
dependence and the real-world behaviors of entrepreneurs
and consuners. Moreover, no connection exists between the
al l eged enpirical support for those theories and real
events. Contrary to the lock-in claim and contrary to
sonme popul ar stories of markets gone awy, good products
do seemto displace bad ones. Since there is no real sup-
port for the supposition that nmarkets fail in an environ-
ment of increasing returns to scale, there is no nore
basis for antitrust in high-tech markets than in any oth-
ers.

There m ght even be |less reason to apply antitrust to
such markets. Qur nost basic theory of increasing returns
inplies that nonopoly or near-nonopoly equilibria are |ike-
ly. Were people do value conpatibility, or where
increases in the scale of a firmreally do lower its
costs, domnant formats or single producers will probably
result at particular nonments.

Furthernore, consuners want it that way. Anything
else will frustrate the urge for conpatibility or unneces-
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sarily raise costs, or both. Mnopoly outcones thus need
not inply that anything has gone wong or has been done
wrong. Monopolies that are undone by the governnent may

|l ead only to nonopolies that are redone in the narket.

The faces may change, but market structure may not. If we
i nsist that natural nonopolies be popul ated by several
firms kept at inefficiently small size, we are likely to
find those markets taken over by foreign conpanies wthout
such restrictions.

In such markets, firns conpete to win a nonopoly.
Thanks to this conpetition, firnms selling products that
create nore value for consuners prevail against those that
create | ess. The sonewhat paradoxical result: the very
acts of conpetition that bring us superior standards--the
strategies that save us fromthings |ike inadequate video-
t apes and expensive operating systens--will |ook |ike
nmonopol i zi ng acts. In sone sense, after all, they are.
Conmpetitive strategies, when successful, award tenporary
nmonopol i es. Eventually, however, better products pronpt
new canpai gns to unseat existing nonopolies in markets
W th increasing returns.

Many of the other clains that surround the new
antitrust debate are disconnected, not only fromreal
wor | d observations, but also fromany real theoretica
support. One such claimis that Mcrosoft would like to
crush any woul d-be direct conpetitor. It probably woul d.
Theory and history, however, do not tell us how predation
could ever work in a world in which assets are perfectly
durable. Further, Mcrosoft has been denonstrably unsuc-
cessful in crushing anything except where its products are
better than those of the opposition. They had to resort
to buying uncrushed Intuit; they have barely dented
Arerica Online wth the nmuch ball yhooed M crosoft Network;
and they only began to erode Netscape's near nonopoly when
their own browser cane up to snuff. Mcrosoft's products
that domnate in the Wndows environnent are the very ones
t hat have dom nated el sewhere.®

There is, finally, the vaguely posed clai mthat
M crosoft stifles innovation--another disconnect. The
claimfails to conformto several prom nent features of
the PC | andscape. First, Mcrosoft courts and supports
its many software devel opers, who now nunber in the hun-
dreds of thousands. Second, the personal conputing indus-
try, by any practical standard of conparison, is astonish-
ingly innovative.

Finally and nost inportant, antitrust doctrines
brought to bear against Mcrosoft cannot be construed to
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apply to Mcrosoft alone. |If regulators can put a short
| eash on the biggest operating system then why not also
on the biggest producer of database software, which sets
the standards for that activity, or the biggest producer
of printers, or scanners, or nodens, Or I Croprocessors,
and so on? If those new technol ogi es do exhibit increas-
ing returns, or inportant reliance on standards, or net-
work effects, then we are likely to see high concentration
in many of those areas. Unless regulators enbark on a
relentl ess attack on whatever succeeds nost, they nust
acknow edge that firns in high-tech markets hurt conpeti-
tors even as they benefit consuners.

Not es

1. Susan Garland, "Commentary: Justice vs. Mcrosoft: Wy
It Has a Case," Business Wek, Novenber 17, 1997, p. 147.

2. Alan Murray, "The Qutlook: Antitrust Isn't Cbsolete in
an Era of Hi gh-Tech,"” Wall Street Journal, Novenber 10,
1997, p. Al

3. W are not, however, aware of any formal studies that
exam ne market shares and prices in high-tech markets.

4. See W Brian Arthur, "Conpeting Technol ogi es,
I ncreasing Returns, and Lock-In by Historical Events,"
Econom ¢ Journal 97 (1989): 642-65.

5. For a nore conplete discussion of this table, see
S. J. Liebowwtz and S. E. Margolis, "Path Dependence,
Lock-in, and H story," Journal of Law, Econon cs and

Organi zation 11 (1995): 205-26.

6. Stochastic processes are characterized by random

i ncrenmental change on a fine scale but probabilistically
predi ctabl e change on a gross scale. For exanple, a sin-
gle coin flip has a random outcone whereas a series of
coin flips will tend toward an even distribution of heads
and tails.

7. See S. J. Liebowtz and S. E. Margolis, "Should
Technol ogy Choice Be a Concern of Antitrust Policy?"
Harvard Journal of Law and Technology 9 (1996): 283-318,
for an exanple of a multiple equilibria nodel.

8. See, for exanple, Paul A David, "Cio and the
Econom cs of QAERTY," Anerican Econom c Review 75 (1985):
332-37; Joseph Farrell and Garth Sal oner, "Standardizati on,
Conpatibility, and Innovation,”" RAND Journal of Econoncs




Page 33

(1985): 70-83; and Mchael L. Katz and Carl C. Shapiro,
"Network Externalities, Conpetition, and Conpatibility,"
Anerican Econom ¢ Review 75 (1985): 424-40.

9. Paul R Krugman, Peddling Prosperity: Econonm c Sense
and Nonsense in the Age of D mnishing Expectations (New
York: WW Norton, 1994).

10. Lee CGones, "QAERTY Spells a Saga of Market Econom cs,"”
Wall Street Journal, February 25, 1998, pp. Bl and B6.

11. For a full debunking of the QAERTY nyth, see S. J.
Liebowwtz and S. E. Margolis, "Fable of the Keys," Journa
of Law and Economics 33 (1990): 1-25

12. CGones reports that David, author of "Clio and the
Econom cs of QWAERTY," the paper that introduced econom sts
to this story, never saw the Navy study. See Gones, p.
B6.

13. Liebowitz and Margolis, "Fable of the Keys."

14. "Appraising Mcrosoft and Its d obal Strategy,"”
Washi ngt on, Novenber 13-14, 1997. Real Audio files of the
conference are available at http://ww. apprai sing-

m crosoft.org/daylrmhtm .

15. For a fuller account of the facts summari zed here, see
Li ebowitz and Margolis, "Path Dependence, Lock-in, and

Hi story," pp. 218-22. See also Liebowitz and Margolis,
"Shoul d Technol ogy Choice Be a Concern of Antitrust
Policy?" and S. J. Liebowitz and S. E. Margolis, "Network
Externality: An Uncomon Tragedy," Journal of Economc
Perspectives 8 (1994): 147-49.

16. W Brian Arthur, "Positive Feedbacks in the Econony,"
Scientific Anerican, February 1990, p. 92.

17. Pick up Newsweek in 1996 and there is Steve Wzni ak,
the engi neering wiunderkind |argely responsible for Apple's
early success, explaining that Apple's recent failures were
just another exanple of a better product losing out to an
inferior alternative. "Like the Dvorak keyboard, Apple's
superior operating system | ost the market-share war," he
said. Steve Wzniak, "How We Failed Apple," Newsweek,
February 19, 1996, p. 48.

18. For a fuller account of the facts summarized here, see
Liebowtz and Margolis, "Should Technol ogy Choice Be a
Concern of Antitrust Policy?" pp. 316-17.



Page 34

19. The screen display on the PC required only 5 or 10
percent of the conputer nenory that was required by the
Maci nt osh screen.

20. The original graphical user interface, devel oped at

t he Xerox PARC research center, had three buttons. The
M crosoft community takes great pride in its use of but a
single button and often defends it as optinmal.

21. See "Declaration of Kenneth J. Arrow, " in Menorandum
of the United States of America in Support of Mtion to
Enter Final Judgnent and in Qpposition to the Positions of
| DE Corporation and Am ci, January 17, 1995.

22. See Conplaint, US. v. Mcrosoft Corp., No. _ (U S
Dist. C., D.C filed May 18, 1998), http://ww. usdoj. gov/
atr/cases3/mcros/1763. ht m

23. Ibid. at 35-46, 11 103-23.
24. 1bid. at 31-34, 11 93-102.
25. Ibid. at 12, { 35.
26. lbid. at 46, T 127.

27. 1bid. at 47, Y 128. See al so Menorandum of the United
States in Support of Mtion for Prelimnary |njunction,
US v. Mcrosoft Corp., No. _ (US Dst. ., DC
filed May 18, 1998), http://ww. usdoj.gov/atr/cases3/
mcros/1762. htm p. 11: "Mcrosoft's conduct threatens in
economc terns irreversibly to "tip' the market in its
favor”; and ibid. at 17: "[N etwork effects give Mcrosoft
a trenendous advantage."

28. Complaint, New York, et al. v. Mcrosoft Corp., No. _
(US Dst. &¢., D.C filed May 18, 1998), http://ww. oag.
state.ny.us/press/ my98/ mcrosoft. htm, 915.

29. Ibid. at 1 16. See also ibid. at § 26: "Substanti al
barriers prevent entry and establishnment in the PC operat-
ing system market. These include |arge 'sunk' costs, net-
work effects, the 'lock-in" effect, and high swtching
costs.”

30. Gary L. Reback, Brian Arthur, and Garth Sal oner,

"M crosoft White Paper: Technol ogical, Econom c and Legal
Perspectives Regarding Mcrosoft's Business Strategy in
Li ght of the Proposed Acquisition of Intuit, Inc.,"
February 1, 1995, http://ww. upsi de.conlftexis/ nmm
story?i d=34712c0e38. See al so Revised Joint Brief of



Page 35

Am ci Curiae on Common |ssues, US. v. Mcrosoft Corp.,
Nos. 95-5037, 95-5039 (U.S. Dist. ¢., D.C filed April 6,
1995), http://wsgrgate.wsgr.conl Resources/ | ntProp/
Briefs/ns_brief.pdf (citing works of Arthur and Sal oner).

31. Reback, Arthur, and Sol oner.

32. See Real Audio files of Nader's conference, held in
Washi ngton, Novenber 13-14, 1997, "Appraising Mcrosoft and
Its G obal Strategy," http://ww. appraising-mcrosoft
.org/daylrmhtm .

33. That is not to say, however, that antitrust |aws as
witten are ideal. |If there really were serious problens
with lock-ins to inferior technol ogy, we mght want to
rewite the antitrust laws. (Even then, serious questions
about whether antitrust violates rights to property and
free exchange would remain unanswered.) For the reasons
set forth here, however, there is no evidence that |ock-in
presents a serious problem

34. Tie-in sales may allow the nonopolist to capture nore
of the surplus created by the nonopolized good, may spread
risk, may contribute to quality control, or may provide a
cheap nmeans for nonitoring intellectual property infringe-
ment. Such effects of tie-ins do not require nonopoliza-
tion of a second market. Furthernore, where tie-ins are
profitable for any of these reasons, they may contribute
to economc efficiency. See S. J. Liebowtz, "Tie-in

Sal es, Risk Reduction and Price D scrimnation," Economc
|nquiry 21 (1983): 387-99. Bundling is very conmmon for
all kinds of goods. People buy season tickets, cars with
tires and transm ssions, and houses with m crowave ovens
and furnaces. Bundling can be explained by efficiencies
of either production or purchase and conmonly occurs in

hi ghly conpetitive markets.

35. That analysis ignores natural gas, which in fact is
usual |y cheaper than oil where it can be had.

36. Wile that explanation has been around in antitrust
economcs for sone tine, it is formalized in M chae

Wi nston, "Tying, Foreclosure and Exclusion,” Anerican
Econom ¢ Review 80 (1990): 837-59.

37. Furthernore, the existence of economes of scale in
heating oil makes it likely that sonmeone el se has already
nmonopol i zed the industry, in which case extending the
nmonopoly from furnaces to oil would cause no economnc
harm it would nerely change the identity of the nonopo-
list. The furnace nonopolist is likely to benefit if it



Page 36

can avoid dealing wwth an oil nonopolist who can share in
the furnace nonopolist's profits, or lead to | ower joint
profits if the two nonopolists each try to take |arger
shares of the profit.

38. That does not hold true if a different firm nonopo-
lizes the tied market, as discussed in the previous note.
However, consuners suffer no harmat all if Mcrosoft
repl aces the other nonopolist; thus there is no reason
that antitrust should care about that outcone.

39. The nost fanmous case is John D. Rockefeller's Standard
G1l. John McGee, however, denonstrates that there were
virtually no instances of predatory pricing by Rockefeller.
See John McCee, "Predatory Price Cutting: The Standard Q|
(N.J.) Case," Journal of Law and Economics 1 (1958):
137-69.

40. See F. M Scherer, lndustrial Market Structure and
Econom ¢ Performance, 2d ed. (Chicago: Rand MNally, 1980),
p. 418: "One conclusion relevant to public policy follows

i mredi ately. No single firmsize is uniquely conducive to
technol ogi cal progress. There is roomfor firns of all

sizes." See also WIIliam Shughart, The Organi zation of
| ndustry (Honmewood, IIl.: Richard D. Irwin, 1990), p. 356:

"Industrial creativity does seem to depend on sonething
ot her than pure size."

41. "M crosoft now boasts one of the corporate world's

bi ggest annual research and devel opnent budgets at $2.6
billion. . . . alnost a quarter of its 1996-97 sales rev-
enue." Gates nonethel ess recently announced plans to dou-
ble Mcrosoft's R& budget. Reuters, "Gates Expects

M crosoft's Research Budget to Double,” Mnneapolis Star
Tri bune, March 18, 1998, p. 5D

42. Note that many small start-ups have in fact gained
access to enornous anounts of capital in the equities mar-
ket when they have been able to convince investors of the
potential value of their ideas. Those would include

Net scape, Yahoo, and many ot her Internet conpanies.

43. Julia Angwin, "Stealth Financiers; Mcrosoft's
Ventures; Conpany Has $3 Billion in Startups," San
Franci sco Chronicle, Novenber 13, 1997, p. B1l.

44. | bid.

45. Surely no one would want to argue that the software
mar ket has been insufficiently innovative in recent years.



Page 37

Nonet hel ess, it remains very difficult to prove that the
i ndustry has been optinmally innovati ve.

46. For exanple, word processors now contain draw pack-
ages, paint packages, graphing packages, dictionaries, the-
sauruses, grammar checkers, equation editors, outliners,
and so forth. Spreadsheets now routinely include spel
checkers, graphics packages, statistics prograns, financial
prograns, programm ng |anguages, |inear and nonlinear pro-
granm ng routines, and so forth. Even fax prograns now
contain optical character recognition software (to convert
faxes to text), draw packages to create cover pages, and
so forth.

47. That was supposedly the main ingredient in a well-pub-
licized deal whereby America Online agreed to include
Internet Explorer on its installation disks (although users
could use Netscape's browser if they so wished). See
Julie Pitta, "The Cutting Edge; Showdown on the Web;

M crosoft, Netscape Battle for Net Dom nance," Los Angeles
Tinmes, July 8, 1996, p. DL.

48. See Ronal d Coase, "The Problem of Social Cost,™"
Journal of Law and Economics 3 (1960): 1-44.

49. "Transactions costs" include such things as the costs
of finding parties willing to conduct business, the costs
of negotiating deals, and the costs of arranging for pay-
ment and delivery. "Walth effects" refers to the fact
that parties enriched by an initial entitlement to a good
m ght skew final outconmes in a market because they w |l
consune in accord wth their peculiar preferences.

VWhoever has the initial entitlement to a glass of water in
a desert will, for exanple, probably end up drinking it.

50. Who is nost likely to maxim ze the value of desktop

pl acenent? The ability to generate value in desktop

pl acenment depends |largely on the costs of searching, mar-
keting, and negotiating desktop placenent with both users
and pl acenent purchasers. In that case, it mght appear
that Mcrosoft would be able to transact at |ower costs

wi th placenent purchasers than could OEMs, arguing for
giving Mcrosoft the property rights. First, CEMs are not
included in the upgrade market, and thus M crosoft already
woul d be negotiating for the desktop placenents. The

addi tional costs for Mcrosoft's controlling OEM pl acenents
woul d seemtrivial. Second, each OEM would likely dupli-
cate the marketing, search, and negotiation costs of other
CEMs. On the other hand, OEMs often sell other software
to custoners of whom M crosoft has no know edge. Al though
the placenment of the icons could be preordered in a par-



Page 38

ticular way, that mght inpose its own inefficiencies and
could conceivably tilt the result toward giving OCEMs prop-
erty rights. The bottomline is that at this tine it
remai ns uncl ear who can nmaxi m ze desktop val ue.

51. Early in the history of the Internet, it was possible
to have a browser and not know what to do to get started.
Start pages cropped up to help consuners |earn to maneuver
their way around the Web.

52. For exanple, both Anerica Online and AT&T's Worl dcom
I nternet services use a version of Internet Explorer that
is specially set up to go to America OnLine's and AT&T' s
honmepage, respectively. Note that control of the start
page is a Coasian probl em anal ogous to the icon placenent
probl em

53. The nmarket share for Mcrosoft applications (such as
Wrd and Excel) in the Macintosh market, for exanple, has
historically been far larger than in the Wndows market.

Published by the Cato Institute, Policy Analysisis aregular series evaluating government policies and offering proposals for
reform. Nothing in Policy Analysis should be construed as necessarily reflecting the views of the Cato Institute or as an attempt to
aid or hinder the passage of any bill before congress. Contact the Cato Institute for reprint permission. Additional copies of Policy
Analysis are $6.00 each ($3.00 each for five or more). To order, or for a complete listing of available studies, write the Cato
Ingtitute, 1000 Massachusetts Ave., N.W., Washington, D.C. 20001 or call toll free 1-800-767-1241 (noon - 9 p.m. eastern time) or
fax (202) 842-3490 or visit our website at www.cato.org.



