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Abstract

The internal Microsoft documents made public in the antitrust trial have a great
deal of information about how the firm views industry equilibrium, enough to attribute to
thefirm aclear theory. Not distant or abstract but an immediate and pragmatic guide to
decision making, the firm’' stheory is nonetheless fully articulated and analytically stated.
In this paper, | first examine the relationship between economic theories of network
effects and Microsoft’ s theory of the computer software and Internet industries. Many of
the positive elements of the more formal theory are quite clearly present in the internal
analysis: positive feedback, lock-in, first mover advantages, installed base effects, high
inertiain established networks but low inertiain new ones, indeterminacy of equilibrium,
and the importance of strategic choices about compatibility and incompatibility.
Interestingly, however, Microsoft also has several lines of analysis which have not been
central in the literature; many of these have to do with three linked areas the literature has
largely neglected, (a) management of network effects systems and (b) the mechanisms
by which lock-in ends, and (c) multiple partial overlapping clusters of network effects.
Some of the ways in which they analyze familiar theoretical ideas suggest that we have
not yet understood the way theory will matter in the market place; practice may have
outrun theory here. | second examine the relationship between network effects theory
and the Microsoft lawsuit, an undertaking full of surprises.

" Professor of Economics, Stanford University, and Gordon and Betty Moore Senior Fellow,
Stanford Institute for Economic Policy Research. Email address: tbres@leland.stanford.edu
While | served in the Antitrust Division of the United States Department of Justice and
continue, at this writing, to consult to the Division, this paper does not represent the opinion or policy
position of the Division but only my own view.
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1) Introduction: Microsoft’'s Internal View of N/W Effects

Network effects, positive feedback, lock in, and rel atedlﬁoncepts have been an
important part of industrial organization theory in recent years.™ They are also
phenomena, a part of technical and managerial life in the industries, such as computers,
software, computer networks, the Internet-based industries, and telecommunications,
where external economies are first-order drivers of market outcomes. The unique
perspective offered by the Microsoft internal documents brought to light in the antitrust
case gives us an opportunity to examine the relationship between the theory and the
marketplace. Microsoft isavery analytical firm, and thinks of itself asinvolved in
complex strategic games involving many outside agents. Accordingly, many of the
documents take as their focus the industry, not the firm, and many of them are quite
explicitly theoretical (if not in aformal, abstract way.) While the documents of asingle
firm can only be limitedly useful in addressing welfare economics questions, they have a
good deal of material that hel ps address the positive question of the correspondence
between the th%)ry and redlity — where reality means, operationally, the Microsoft-eye-
view of readlity.

Microsoft’ s views of network effects and lock in can be most clearly seen in these
documents with regard to the Howser and to operating systems, for the largest number of
documents bear on those two.* Looking at both of those also affords us the opportunity
to examine Microsoft’ s theory from two very distinct perspectives. Microsoft isthe
beneficiary of a positive feedback loop that reinforces the position of its Windows
operating system. The positive feedback loop in broea/sers, however, went to Netscape,
and Microsoft found itself on the outside looking in.*Any softheadedness about how
equilibrium worksislikely to disappear when we examine this perspective. Accordingly,
| shall spend most of my time on these two loci of network effects, and only briefly visit
some others, such as the Office applications suite and the Java divided applications
development framework.

In what follows, the main positive feedback loops will have the following
common elements. The loop will flow back and forth between two groups of
nonstrategic actors, “developers’ and “users.” Developers— of applications programs for
operating systems, of content for web sites, of programs that run on web sites, etc. -- will

! Surveyed in David and Greenstein (1990), Katz and Shapiro (1994), and Economides (1999),
among other places.

2| shall look almost exclusively at Microsoft documents, though the trial brought other firms
documentsto light as well, in smaller volume. | shall examine other firms' thinking primarily when
looking at aspects of the theory that turn on asymmetric information. My methods point about welfare
economicsisthat it is hard to filter the self-serving out of any firm’s documents.

% While Microsoft’s attorneys would argue that there is no such thing as a browser, and that
Microsoft’ s “internet browsing technologies” were merely part of its operating system, no one inside the
company ever thought such a silly thing, and the documents contain two rich and separate veins of material
about network effects in browsers and in operating systems. | shall endeavor to keep my partisan remarks
in footnotes like this one until we reach section 5).

* At every stage, Microsoft was convinced that it would lose the browser war if all it did was make
a better browser, price it cheaper, and market it heavily. Only after along campaign of anticompetitive acts
did it succeed in thwarting the browser threat. Thisisthe first example of the promise | madein fn. 3.
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want to spread fixed cost of development over alarge volume of use. Users value the
number, variety, or quality of developers output. In between the users and developers
lies an interface standard layer which may be entirely proprietary (Windows), open
(HTML for browsers) or partially (or temporarily) open and partially proprietary (HTML
and extensions)® The interface standard layer permits devel opers to interact with it
through an Appl icati%\s Programming Interface (“API”) and connects to users through a
User Interface (“Ul")™

Any layer that has both wide usage and an APl iscalled a*“platform,” in
Microsoft parlance. Accordingly, thereisaWindows platform, a Browser platform, a
Lotus Notes Platform, a Java platform, etc. The positive feedback |oop arises because
devel opers choose a standard not only for its native technological qualitiesas a
development environment, but also for the extent to which it is used, while users choose
products that embody the standard not only for their standalone qualities but also for the
degree to which developers enhanceit. In the typical nomenclgture of the economic
theory of network effects, these are “indirect” network effects.= Since users and
developers sink platform-specific investments, the network effects are dynamic, offering
arole for expectations, for strategy, and for inertia. When strategic actors sponsor
platform-defining technologies, this situation leads to a very rich set of theoretical issues,
especially when multiple strategic actors contend for the same platform-leading position.

The next sections ((R)]andB)] )are a very happy time for economic theory. Most
of the main elements of the theory are present. External economies|eading to multiple
possible equilibriain the long run are a core concept in Microsoft’ s thinking — the
browser war could have tipped to either Netscape standards or Microsoft ones. At early
stages, the path to along run equilibrium is open to strategic influence. But at late stages,
positive feedback plus the tendency of many nonstrategic agents, developers and users
both, to have made sunk investments specific to a particular platform make it very hard to
change. Compatibility over timeis extremely important, as aresult. Along the path to a
selecting along run equilibrium, coordination is a complex activity involving
expectations, volumes of communication among the to-be-coordinated actors, and the
bargaining and other problems that come with coordination games under imperfect
information. All of these elements are remarkably clear in the documents.

The theory falls short of fully capturing Microsoft’s view of the issues on some
trivial dimensions and two very important ones, as we shall seein section |4_T)| Trivialy,
lifeis far more complex than abstract theory, and in the world thereis a great deal of
managing and coordinating wrapped around the abstractions of equilibrium. More
profoundly, Microsoft, as the proprietor of alocked-in de facto standard, Windows, is
intensely interested in the circumstances by which lock in can end. Thisisapart of the

> | use“open” here to mean “open on both sides of the interface,” which is not universal usage:
Microsoft calls the Windows PC “open” because anyone can make a computer that runs Windows or an
application that runs on Windows, though only they can make Windows.

® Sometimes the user interface islabeled asa GUI, ashell, or aclient. Not all platformsinclude a
Ul; some use the Ul of other products.

" In contrast to “direct” network effects where users directly value other users (e.g., in telephony,
| value you being connected to the phone network if | want to call you.) See Katz and Shapiro (1994) and
Liebowitz and Margolis. There are probably also some “direct” network effects in platform software (I ask
you to help me figure out what is wrong with my computer . . .) and thereis certainly some individual user
and individual developer sunk costs that make switching platforms costly.
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theory that has not gotten very much attention at all, and an important one for the world.
Much of Microsoft’ s thinking on this, and the computer industry’ s generally, hasto do
with vertical disintegration. The mechanism by which afirm controlling alock in
situation can lose that control have largely to do with the behavior of vertically
disintegrated complements. That reveals another (positive) shortcoming of existing
theory, itsfocus on situations in which there is only a single “platform layer” (usually
called “hardware” in the theory.) One of the very important elements of the computer
businessis the presence or absence of separate, partialy overlapping loci of positive
feedback and lock in. These two gaps may or may not offer interesting avenues for the
theory to develop, but they are first-order phenomena not captured by existing theory.

Finally, | examine the relationship between the theory and the antitrust case, as
opposed to the theory and the industry. While the theory has alot to say about the
industry, it did not play a central role in the case, and did not at all play the role usually
attributed to it.

2) Browser Positive Feedback Loops

Microsoft came late to the Internet, and found that Netscape Navigator and open
Internet connectivity protocols like HTML were quickly being established as de facto
standards. Individual users liked the Navigator browser, individual user switching costs
were high, and Navigator had by far the highest share in browser usage. A large number
of web sites were designed to be used with Navigator or with the open standards
Navigator supported, and, as Navigator’s and the web sites’ technological complexities
increased, the extent of this dependency wasincreasing. The likely market outcome, as
seen from Microsoft’ s perspective, was tipping to a Netscape-centric (or open, non-
Microsoft-centric) standard in browsers. Thiswould result in vertical disintegration and
divided technical leadership, with operating system interface standards controlled by
Microsoft and PC to Internet connection standards either controlled by another firm
(Netscape, most likely) or set inan o%?n way. Since this outcome was competitively and
strategically undesirable to Microsoft™, the firm set out to ensure that Internet connection
standards would come under its own proprietary control. The main vehicle for thiswould
be Microsoft’s own browser, Internet Explorer (“IE”). The struggle between a
Navigator-based standard and an | E-based one would come to be known as the * browser
war,” beginning in the spring of 1995, when Microsoft realized the importance of the
Internet, and continuing until Netscape's collapse in 1998.

It isunlikely that one will ever find a more perfect correspondence between
theory and fact than in[Figure T)with its nice positive feedback graphic.” Thisisadide

8 Microsoft viewed these devel opments as good for its customers and bad for it. See extensive
guotesin Bresnahan (2001). Paul Maritz, third in command at Microsoft summarized the problem from the
perspective of standards setting by asking, “which isworse, an open [standard] or one controlled by
someone else?’ cite xxx.

® The entire document containing Figure 1, like all the documents referenced in this paper, may be
found on the web. This one is Government Exhibit 488 from the trial and can be found at
http://www.usdoj.gov/atr/cases/exhibits/488.pdf In what follows | shall use the notation “GX 488" asa
shorthand.

GX 488 isa 137 page presentation reviewing marketing plans for Internet Explorer 3,
Webmasters, and ActiveX , and Figure 1, which is the seventh page, is the backbone theory slide for the
presentation and serves to organize what follows.
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from a browser and Internet marketing plan presentation. The problem for Microsoft in
this area, as the speaker has just shown, is Netscape's “Market share, defacto standard.”
That is, the speaker bases his analysis on a“platform API battle’” which Microsoft was at
thispoint losing. At this point in the presentation, he turns to how Microsoft can turn
this around:

Turning this around

« Key objective 1s winning the platform API battle
— Internet Explorer share is key
+ Need critical mass and momentum with:

— Influentials
— End users
+ Create demand &
* Broad distribudion
Builders of websites
— Developers ActiveX controls

End User Demand &
Distribut
istribution Jﬂumuala

Recommendations

]F."Actu. cX 5iles

« Retention

Figurel
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The positive feedback loop that the speaker would like to get going passes
through end user demand for IE, and througrwebsi tes that might be based on Microsoft
technologies (IE/ActiveX/ActiveX controls).™ It also passes through “influentials” —
people who influence the technology decisions of others. Note that the speaker’s
conclusions closely follow the core logic of an indirect network effects theory. To win
the platform API battle, market “shareiskey.” To get that share, one needs “critical
mass and momentum” with end users, where “broad distribution” will lead to supply by
developers and by builders of web sites. One also needs “critical mass and momentum”
on the developer / web site side. Getting “critical mass and momentum” leads to the
positive feedback cycle graphically shown.

The strategic problem being addressed here is that same positive feedback is
already occurring in non-Microsoft technologies. That cycle might be labeled: End User
Demand => Netscape Sites => Java => Influentials => End User Demand. Developers
making websites and applications that run on them were focused on Java and Navigator
standards and APIs, and end users were using Navigator. The presenter iswriting a a
time when Microsoft is very far behind in browser market share and the resulting positive
feedback cycle is beginning to move toward a non-Microsoft equilibrium. It has not yet
gotten there, however, so thereis still an opportunity to steer the positive feedback cycle
toward Microsoft technologies rather than outside ones. Whatever you call that —
indeterminacy of equilibrium and “tipping” are the main two labels in the theoretical
literature — it is a centerpiece of Microsoft’s thinking.

Of course, the world is more complex than any theory — the “influentials” who
play alarge role in Microsoft’s practical plan don't arise in the theoretical literature — but
this does not mean that the theory is not highly useful. Indeed, Microsoft used the basic
insights of the theory as an analytical backbone while connecting them to the world in
direct, pragmatic, operational ways.

At all levels, Microsoft thought about the problem as one of breaking the positive
feedback cycle working for Netscape. In aJune, 1996 email to a senior group of
executives in Windows and Internet areas, Paul Maritz, number three in the company,
wrote about “key issues related to Internet & Windows businesses that we have to
address’ (GX 42)~ At severa junctures, he worries about the “reinforcement cycle’ as
you can seein|Figure 2

1, Hear-term Browser Share

Without browser share, everything (s very hard. 50 job @1 is browser share, We also have to persuade apprax
5 milior persons to stast wsing IE over the next & months. . We have bo siop ihe Nav-Web S8 reindorcamant
cyche wath IE3 and shifl it in direction of Activel, \We thus hawve fo get significant shift BEFORE Mav 4 ahips, and
in so doing prevent Web stes fram automatically shéfting to exclusreely exploit @ as thay did cn Nav 2. |E3 gives
us the product that has the features to anable cusiomers b switth, but we need morne. Principle actions needad

=aa o

Figure2

10« ActiveX Controls’ were (at thistime) small computer programs that can run inside (among
other larger programs) a browser. They permit website developersto add such features as displaying
complex documents (multimedia, databases) in the user’ s browser. More generally, ActiveX is aMicrosoft
brand name variously applied to technologies devel opers use for media, web, etc.

! See footnote 9 to see how to find the whole document on the web.
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In his detailed analysis, Mr. Maritz is very worried that web site “collaboration
and community features’ such as * publish pages’ “host threaded discussions’ “view
collections of messages” “have alook at what others have said about this page, etc.” will
become very popular, take root and become an interface standard under the control of
Netscape. Asaresult he writesin the same document of the need to slow Netscape

down:
&l .ﬁ.:. |_'|ﬂ|-q_:-" Ih:} atlu;'a 1 think we may alsn haee 1o thenk moms detensivedy. No matier what bappens, e have

o sl Maitscapa’s abiity %o drive new protocolsfstds down. This needs guick & serous thaught.

Figure3

Mr. Maritz had formed this view quite early. Inan April 1995 document entitled
“Netscape as Netware” (we shall return to that evocative (to a computer nerd) analogy
below) (GX 498) he worries about a“feedback loop [that] drives Netscape market share
higher (as content providers encourage its use) to the point where Netscape can go
‘proprietary’)” and thinks that this would be the bridge to future competition against
Microsoft. He thus argues “We should not alow any one Web client to get to high
volume. This means (i) not letting a vacuum open up, and (ii) ensuring that we get broad
distribution for our Web client.”

All of Microsoft’s senior management team agreed about the problem of tipping
to a Netscape standard. James Allchin, in (GX 489), "Navigator/NetOne provides a new
APl set --in nedium term, Navigator provides the volume platform for ISVs &
Corpsto target."2

Bill Gates, having spent the better part of aweek thinking about Microsoft /
Netscape competition, sent a six page memo about that “impressive competitor” in April
96 (GX 41). Hefinishes with the problem of finding some * Gravity” for Netscape since
" Given the positive spiral that Netscape is experiencing what could possibly slow them
down?’ (p.6.) Mr. Gatesis, of course, no stranger to positive feedback or to the
indeterminacy of equilibrium, having written eloquently about them i nnection with
the standard defining the IBM PC (and Microsoft’ s operating system).

Why are they sure that the tipping is going against them? Having done some
market researcthe speaker in does a systematic review of available
measur ts4 He reports that browser market share is much higher for Netscape than
Microsoft™, that vastly more web sites link to Navigator than to |E (mostly suggesting a
download) that the developers of web sites are a new audience and “MS' influence over
thisaudience isweak” as 74% optimize their site for Navigator, only 7% for IE. Thusthe
posit%f feedback loop is going for open standards / Netscape standards, not Microsoft
ones.

Brad Chase, in along 1996 presentation called “How to get to 30% [Browser]
Sharein 12 Months,” (GX 684) suggests a number of practical stepsto move the network

12 He refers to the two important classes of applications developers, Independent Software
Vendors and Corporations (for use by employees).

13 See Gates (1995).

14 A late slide reviews all the available metrics and data sources.

5 Again, see footnote 9 to see how to access this specific document on the web.

16 One plus for his sideis that many more developers aready write for Microsoft APIs;
unfortunately, however, not Web ones (cf. “Retention” in Figure 1) so they need away to migrate
applications developers to Microsoft web technologies before they migrate to open or Netscape ones. We
shall return to this theme.
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effects from open/Netscape technol ogi ﬁo Microsoft ones. He sketches out the key
elements of the positive feedback loop. ™= For example, he takes the perspective of
“Publishers and Content Developers’ and notes that the advantage to Netscape comes
because “We [Netscape] will continue to be the share leader / 80% of usersrun
Navigator” while from the perspective of “Consumers/ Home Users’ “All interesting
sites support Netscape” which is* The Internet Standard Browser.” For both audiences,
an advantage of Navigator isthat it is“cross platform,” that is, runs on any kind of
computer. To move the positive feedback |oop, Chase suggests radical action. On the
user side, thisincludes, famously and chillingly, “The Internet is part of Windows. We
will bind the shell to tlﬁslnternet Explorer, so that running any other browser isajolting
experience” (p. 7) and

Get New Users, The best way for us 1o pan share is 10 make sure ussrs get Ioterne
Explorer by default i all channeis before their firm connection. We need 1o muke it financially
profitable for OEM'y, [APS, and oniine servaces 1o disibwte or promode owr brouser. This means
leveraging assets that MNetscape doesnt have; the Wimdows box, hardware OEM's, and our
MDA agreements

Figure4

More generally, Chase in GX 465 offers the basic layout of Microsoft’s overall
view of how to win platform battles.

r GOALS AND STRATEGY

‘We have won plefiems bonbes before. To make histery happes agam, wa mus ke the Sdesey embrace Enleme

Explorer med Agh: ="

» esmblish a signiflcant mstalicd base of vsers {broweer shars @ starling post),
sl shie benefits of our pladomms 1o the conbem l|l'|'!|=I|P=I"a:
eofvirce the influsntial webmasters' 1o 5w ich to our sSandands and pressote dhem, rech e procloen

#  help ihe Eaditicnal developze (154 and corponme developers) wriks 1o the Active X pladfonm, 5o they devE i B
tich Ease of Wb appdications s cantrals that esmblishes the value of te platfioem,

®  “gcsivass”™ our panmnery to creale o supportive envieonment of parisers - able o sell, iniegraie and Suppi o
solutions and 1™ pary ActiveX echnology

The sppreack is the sme foe the Inemet and e [nimine

Figure5

There are three reasons | ask you to look at (all three points appear in a
large number of documents.) The first thing to note is the basic strategic structure. To
win aplatform battle, one attempts to move al the different externa agentsin the
direction of one's own standards. Some classes of external agents to be moved are
viewed as fundamentally nonstrategic, such as end users or developers. This corresponds
to the typical assumption in the theory that such agents are atomistic and followers, while
the platform sponsors behave strategically. Other classes of external agents are here
viewed as strategic actors, an issue to which we shall return. Second, note that there are a
large number of management tools to influence external agents — coordination in the
world is achieved at least in considerable part by management. Third, note that Mr.

17 Chase brings more kinds of economic actors into the positive feedback loop, such as
corporations devel oping intranets (where the same buyer is both user and developer) and independent
software vendors (whom he distinguishes from content providers.)

'8 The unfamiliar acronyms here: “IAP” is“Internet Access Provider” and “MDA” is“Market
Development Agreements” — the discounts to computer manufacturers (OEMs) used to reward those who
pushed | E rather than Netscape.
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Chase’ argument is fundamentally inductive, and that he uses the past as example for the
future. Thisisanimportant theme in Microsoft’s thinking. Microsoft shows no sign of
having been influenced by the academic development of the theory. Clearly, they
worked it out for themselves— (Mr. Gates has a strong role as chief theorist.) Thus
correspondences between Microsoft’ s theory of how the industry work and economists
provide atesting ground for they positive predictive value of our theory.

a) Timing Issues

One of the fundamental issuesin the literature is about the possibility of
influencing network effects at different stages of their development. One coreideais that
it is easier to influence the direction of a positive feedback loop, at least one where there
are coordination costs or individual-follower sunk costs, at some stages more than at
others. Given the importance of timing and the importance of network effectsin
Microsoft’s core businesses, it is no surprise that they have an elaborate doctrine of this.
Mr. Gates, in his (1995) book, gets quickly to the most important strategic conclusion,
which he writes largely about the IBM PC: equilbrium was indeterminate at an early
stage, but IBM got there and set the standard, later equilibrium was far harder to change,
timing was very important. Some of the internal documents expand on this themein an
interesting way.

In a meditative exchange between Mr. Myrhvold and Mr. Gates about the Internet
in 1994 (meditative because they had not yet realized that the ‘ net was a competitive
issue for Windows, they were analizing it in relationship to Microsoft’s online service,
MSN) Nathan Myhrvold in DX 386 wrote:

The weakness is precisely the polnt you make abaut the difficulty of
having sxtensions happen in & compatible way. In the last coupie of
years we have sesn 3 ot of naw protocols and programs swaep the
Internet - the time it ook everybody 1o swing around o Mosaic was
stunninghy fast - but this ia because it was expanding into 8 vacuum.
The haiter skaiter world of protocol du jour is perfectdy suited for
email lwhem it dofs not maner much) or user comributed

Because in sach case the content is epharmal and is quickly

replacad.,
When you start 10 assuma lots of rich content and transaction services
. you start to act a lot mora like the PC market - standardy change

, 18Y in is imporant, there Is valus to being 2 kinpmaksr
ﬁgfq mﬂmuwwntkmdmnndizlmhm That iz a role which
we can play.

Figure 6

The“you” isMr. Gates. Note that Mr. Myrvold thinksthat it is easy to establish
“protocols and programs” early — because they are “expanding into avacuum.” Later it
gets much harder and more inertial “more like the PC market -- standards change
slowly.” Note that the key change, in Mr. Myrvold' s view, comes when the nature of the
nonstragic follower’s use of a standard changes from the * ephemeral and quickly

! Indeed, many of the elements of positive feedback, network effects, and lock in had been clear
to IBM not long after that firm invented the computer platformin 1964. See Bresnahan and Greenstein
(1999). PC industry participants generally, and Mr. Gatesin particular, understand these analytical linesin
a deeper and more strategic way than did IBM, however.
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replaced” to something more complex and involving more commitment “buy in” from
them.

Figure7

Microsoft does, not, by the way, make these analyses for their intellectua interest.
Onereason isto rally the troops; another reason is to allocate resources within the firm,
yet another reason is to make difficult product and alliance decisions. Consider these
summaries by Brad Silverberg, |eader of the Internet Platforms and Tools Division at an
April, 1996 Division Meeting (GX 40) as “They are smart, aggressive, and have abig
lead. Thisisnot Novell or IBM we are competing with.” Later “ The world has
changed” in that “ Customers have alternatives: we are behind.” (Emphasesin original.)
Brad Chase (April 1996 planning memo) notes "Netscape is already entrenched in our
markets all over theworld. The situation today isscary." GX 39 Why be scared? Brad
Chase FY 98 Planning Memo “ Preserving the Desktop Paradise” 4/97 clearly thought that
the browser war was going to end with lock in to one standard or the other.

We need vour help 1o dove [E and OF usage with focused budgets and efforts in all Customer Uniss. As Metscape
and we appaoach our respeciive 4.0 |aumckes we both have a gras oppomunsty 10 crewe a sagrificant shifl o the

insralled hase We will ot have this apporanity agam

Figure8

There are really interesting actionable implications of the theory, which lead to important
decisions. Mr. Gates, in GX 41 (cited above) conjectures that it may be easier to catch
Netsc%&fe outside the United States, because the positive feedback cycleisless far
aong.= Mr. Chase (GX 465) operationalized.

21. FY % -FY 97 Goals -

l. Drowser share @ 158 market dhare in the LIS Ciiker comntries s&ould Bave b gh:r gl:iI.L'i. Cowsnirwes where
Metscape is not activie ver should oim for $fG shane

b) Expectations Important under Indeterminate Tipping

One of the key elements of positive feedback theory is the possibility of multiple
equilibria of the long run, static coordination game and the resulting role for dynamicsin
selecting the equilibrium. While the literature has largely emphasized the welfare
economics of “path dependence,” there is an important positive implication here as well,
concerning the formati of expectations before the system has fully tipped to any of the
possible LR equilibria This has an immediate and practical role in Microsoft’ s theory
of managing positive feedback and tipping.

We looked at GX 684, Brad Chase’ “How to get to 30% [Browser] Sharein 12
Months,” above. Chase clearly thinks that expectations are important — and can be
managed — , as you can see from what he puts first in his proposal on dealing with
“publishers and content providers” in where he contrasts Netscape and
Microsoft marketing messages to that audience.

% This interesting remark leads to a standing effort to “out-localize” Navigator and some
frustration on Microsoft’s part when Netscape turns out to be good at non-English version.
% See Dranove et al (1999) for an econometric examination of expectations and “vaporware.”
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PUBLISHERS AND CONTENT PROVIDERS

WMETSCAPF WHAT OUR MESSAGE SHOULD BE

We Will Continue to Be The Share Leader | Segnificant Client Share

o E0% of Web users ran Navigator, ¢ We're bundled with the O, owr share 15

v Weare commurted to eross plasorm, | going to grow. Pay attention.

e Weare hundled with all access providers. | Incentives

i I I — i ST T T
Figure9

Microsoft did send out this messagea! and it was picked up in the broader
marketplace. After having been briefed about a Microsoft presentation at an influential
Silicon Valley venture capitalist’ s offices, Mike Homer of Netscape wrote in an email:

“M/S thinks that with a client competitive with Netscape’s (doesn’t even

have to be better or equal, just comparable) and IE bundled into every

Win95 desktop from Q4 1996 on, it ultimately wins the client war (that’s

3-4MM more browser seats every month!). ... And by winning the client

war, M/S secures dominance for ActiveX and marginalizes Java. That is

the Microsoft endgame for the Internet client market asfar as| can tell.”

Kumar Mehta of Microsoft thought the message had been received in corporations and by
webmasters by March 1997 (in GX 205) “from all our research with IS [corporate
Information Systems] and web professionals we know that they eventually expect usto
win the browser war because le [sic] will be bundled with the operating system and they
will have no real reason to purchase navigator.”

All of that discussion is about efforts to influence expectations of small, strategic
follower actors. One could go into some depth about the technology of managing that
influence, and especially the importance of expectations and ideas in that management. In
particular, the phrase “ developer mindshare,” which refers to devel opers thinking about
which platforms might be suitable for their applications recurs steadily, into Microsoft’s
developer tools businesses, or into the verb “evangelize,” which refersto platform
sponsors' effortsto inform and convince devel opers about their standards and
technology. (Microsoft spends a good deal of time measuring devel oper mindshare and
has literally thousands of employees working in developer relations.) | think, however,
that for present purposes this is simply another juncture at which the theory corresponds
to the world complexly but directly.

Let us therefore turn to external agents whom it is not appropriate to view as
passive and nonstrategic. Hereisafar more interesting quote from an email inside AOL
(GX 38) at the time, January 1996, when Microsoft was at the height of its campaign to
convince the industry that, despite appearances, the equilibrium would later tip from
Netscape to Microsoft. Microsoft encouraged the strategically important AOL to believe
this story, but the two firms were in the middie o%egoti ations of how much Microsoft
was going to pay AOL to help in the effort to tip.=* Note that the author (David Cole of
AOL) believes that tipping means the end of Netscape, a correct forecast.

% The message inherits the unlawful nature of the bundleitself, but that is not an important point
at thisjuncture.

% The email isinteresting for the light it throws on that effort, as Mr. Gatesis reported to have
delivered “a characteristically blunt query. How much do we need to pay you to screw Netscape?? (‘thisis
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Figure 10

| find these remarks particularly interesting for what they tell us about the
economics of negotiation to tip — that is, to coordinate toward a LR equilibrium -- among
strategic players who are incompletely informed. First off, AOL, astrategic player, is
being quite careful to make its own assessment of the likelihood of tipping, rather than
listening only to Microsoft’s or Netscape's. Paragraph 5) (of clearly argues
that Microsoft’stheory is belied by their actions — the very fact that they are negotiating
suggests that they need AOL! Second, the strategic third party, AOL, is playing the two
potential standard setters off against one another, and their analysis of the other firms
incentives, circumstances, and truthfulnessis highly sophisticated.=* Third, they believe
that delay and expectations in negotiations interact, in away familiar from the theory of
strikes (para 9 (of [Figure 10)). Fourth, and perhaps most interesting, they think that there
isacomplex interaction between the actions of strategic players and others’ beliefsin the
coordination game among al players. Look at para5) (of [Figure 10): “A decisionto
shift from Netscape” later, after supporting Netscape, is better for Microsoft than “a pre-
emptive strike today”, even though alater shift isworse in terms of direct impact on
shares (“deployment issues aside”) because of what the later shift signals.

Reading documents like this should lead positive economists to exhibit more
fondness for information-theoretic approaches to coordination and bargaining.

your lucky day.”).” Gates ultimately paid through the nose, putting an AOL icon on the Windows desktop,
which at this stage of the negotiation he said was “ sacrosanct” (p. 2).
In paragraph 5) “their” is“Microsoft's’ and in 9) “NS’ is “ Netscape.”
2 Charles Ferguson, another interesting pragmatic theorist of network effects, writesinterestingly
of thisin his 2000 book.
2 Particularly those who like rational expectations equilibrium concepts. Hereis what Microsoft
was thinking internally, which is not al that far from AOL’s guess: (Mr. Slivkain 1/96) GX xxxx
Summany: If ADL gats it's [5ga in Windows box, thay will use
our technology. For me, it's obviaus that having AOL
on our side (as opposed to Nelscape's side) is worth
thes cost — we gel folks who have been vary succassiul
marketing to consumers endarsing our technology. That
gives us ACDL, CIS, and MSN selling our clent technology —
just like we had Compag and IEM in the eary MS-D0OS days,
Having ACIL sfeer thera 4-5 million customers to Metscape
i% & scary thought
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c) Lock in and Sources of Continuing Advantage

Our theories tend to cleanly distinguish between individual user sunk costs and
network effects and coordination problems as sources of lock in. Industrialists don’t get
to make assumptions, of course, so Microsoft and Netscape had to deal with the actual
situation of the browser, which involved some of each of these elements. This
complexity iswell illustrated by Microsoft’s later internal discussions about strategies to
win the browser war, centering on their analysis of the impossibility of winning by
making their own browser more attractive to consumers. At these stages, the discussion
often has less to do with the theory of the industry and more to do with the simple
practicalities of attempting to build market share when far behind in atipping race.

Kumar Mehta, in aMarch 1997 email entitled “ie data’ (GX 204) responding to
the question about whether 1E should be tied to what became Windows 98, summarizes
“al the |E research we have done” (primarily consumer market research by survey.) He
writes that “80% of those who do not use |E say that they have no plansto switch toit.
which means that if we take away IE from the o/s most nav [Navigator] users will never
switchtous.” Clearly, Mehtais using a single-user switchi nggj)st model, at least in
part, and sees asmall installed base as areal strategic problem.

Christian Wildfeuer, writing at about the same time about the results of focus
groups of Microsoft’s most inframarginal %ij user customers, early adopters of Windows
95, summarized the same issue in this way=-

“Most of our IEUs [individual end users| were Navigator users. They

said they would not switch, would not want to download |E 4 to replace

their Navigator browser. . .. . To make them switch away from Netscape,

we need to make them to [sic] upgrade to Memphis [Windows98.] . .. We

need to strengthen our key asset and our key brand which is Windows to

win the internet war on the desktop side. . . . . convert the Navigator

installed base and eclipse Netscape' s browser market share leadership.

But if werely on IE 4 aloneto achieve this, we will fail.” (emphasisin

original)

Around the same time, the more senior Mr. Allchin questions the possibility, even
with a“totally competitive” browser offering, that |E would be chosen in the
marketplace:

% Jonathan Roberts agrees and uses the same theoretical framein GX 205 “the only real chance |E
has of getting them to switch isthru a new pc, an OS upgrade, or a new ISP kit.”

% By “IEUS" he means Individual End Users, by “Memphis’ the OS version that became
Windows 98, by “NT 5" the OS version that became Windows 2000, and by NC the Network Computer.



Page 14 Bresnahan Preliminary Version

Firam: <im Allchin (Exchange)

Sani: Thursdary, January 02, 1987 2:38 Fl
Ta: Paul Marn.e

Suibyecl; IE ared Winsoes

Wrai f86 BrOWEH thane a5 ob 1 The raal issue deals wiln noo osang comirol of 1he AFls en the Sisnt and ot
losing contred of 1R e Ol o6 pEnanDE For Netecaps Ehig id gynenymous with winning 1he browser battle
That 1 because ihey don't ks Windaws.  We have an asset which has APls pnd comrel the end- uier

axpalfiang: Windewa.

| do nod Tesl we ars gaeng ba il o Oul CuTert path We are nof vansging Windows ITHM & msrssting
parkoActvEe and we are tTrving 1o copy Metscaps and make IE into 8 platform.  'We do nal uBe our srrength — wihech
5 that we heres an inalalied hase of Windows and we have 8 gtreng OEM shipment channsl for Windows.  Firong
browser sgainst browesr is hard since Metscape hes B0% markotsharg and we have <30%. | am especially
wendrbed Tl we don't have o long term winnmg glrategy. | feal we ae sireet ightng Evan if wee get |E o be
fcdally compelitive with MaviCommuncaton, wiy would be chosen?  They haee B0% maekeishang | am
canvineed we nEve 1o use Windows - thig ig 1he one theng thay don’t hae. Fow B0me reascs e &d i Baavy
coggy Msdo JQaET Nelsoaps | sawy & o repos] o Pow our Booth should be changed snd how we shoosd nams

the pomporsents of “our diem”, e1c. 10 b compattve with Metscape Thig rerrends me of the Bovell battles
In is Nod & long TErm wanning strategy W'e have o he coMmpelibneg with leatures, ot we nesd someihng mone -

Windows imegr aton
11 you agrea thet Windows is & huge s5a81. than it fpllpws guickly that we &e not inveating sulficanily in finding

Wik B0 e IE mnd Windows rogener.  This must come from you.,  Unbesd yoeu 00 This | do not deel the groups
el s s mmdssmd sllaaE d I is dkl RahnininAn radlsai Tha rnes win Baon o reenralind Windows o @

Figure 11

Note that Mr. Allchin uses a marketwide analysis, rather than a single-user
switching cost model, when he draws the conclusion that |IE must be tied to Windows to
eclipse Navigator, working from amodel in which an 80% market share product will
persist in that position even against a better alternative.

Mr. Chase, in GX 39, offers an interesting network effect theory linking
individual user lock in and network effects. He recognizes that new users will be easier
to attract than existing, Netscape customers, but sees the existing base of Netscape users
as“influentials” who cannot be ignored by Microsoft.=~ He reports that it has been hard
to get users to switch from Netscape; most switchers have instead come from “second-
class’ browsers. His solution is not to make the browser itself better, but instead “the
best way to make people switch browser is to make sure that they have to, in order to get
the best content” — don’t move the chicken, move the egg.

The general consensus inside Microsoft, late in the browser war, was that the
entrenched position of Netscape could not be o%gcome. Bill Koszewski wrotein
“Browser Marketing FY99” May ' 98 (GX 173)

« |E 4 is fundamentallynot compelling

@ Not differentiated from Netscape v4 — seen as a commaodity
@ Increases, does not decrease support costs
@ No “grass roots” end user demand for the browser
e Too many B.S. business issues (channels, AD, branding, etc.)

Figure 12

% Heisnot, | think, using “influentialsin the same sense as Figure 1, but in a contagion-theory
sense of adoption of technology.

29 Similarly, aFebruary 1998 “Business Outlook for Platforms-Desktop” presentation reports
"Key customer feedback" on Internet Explorer: "Many customers see MS and NS as parity products; no
strong reason to switch." GX 428.
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At trial in 1999, Cameron Myrhvold, Vice President, Microsoft’s Internet
Customer Unit, spoke to Microsoft’ s reasoning with regard to contracting practices with
Internet Service Providers: "we did specifically ask that 1SPs distribute Internet Explorer
by itself when they distrib Internet Explorer, so that we would not lose al of those
side-by-side user choices." 30 Mr. Roberts again (GX 355) “Customer feedback ... if
they are de coupled, then Navigator has a good chance of winning. In abrowser battle,
victory will go to the incumbent.”

3) OS Positive Feedback loops

The indirect network effects locking in the Windows de facto standard are long
established and powerful. Lock in to the OS monopoly is afact of life in Microsoft
business discussions. Chris Jones, in GX 494, writes of the “traditional operating system
competitors (Apple, OS2, and UNIX)” that “there is ssmply no chance that we will lose
sales because of lack of feature parity with those traditional products.” Brad Chase, in
his memo “Winning the Internet Platform Battle” of April, 1996 (GX 39) writes that
Microsoft needs a“ significant user installed base” to attract developersto either 1E or
Windows. Without that: “ The industry would simply ignore our standards. Few would
write Windows apps without the Windows user base.” Mr. Jones again, in GX 523,
writes that “We are so dominant in all other aspects of the market that we can never be
displaced by afull frontal assault.” Positive feedback isthe essence of that. Earlier, in
1994, thinking ghout the last “full frontal assault” on Windows' position, that of OS/2
wrote (GX 465)*"large vendors like Corel, WordPerfect, and MicroGraphix have
announced they are abandoning OS/2, it appears inevitable the OS2 applications market
isgoing to shrink more. . . . . So aside from afew native OS/2 applications, going
forward the only applications available to OS/2 users will be today's MS-DOS and 16-bit
Windows applications. Since these apps most likely won't be updated once Windows 95
launches, over time the experience of the OS/2 user will become akin to eating a steady
diet of stalebread. . . .. there isn't aclear future for OS/2 users'.

Hereis Mr. Maritz, in the 1997 Platform plan, writing about a threat to Windows
at that time, the Network computer:

% Thisisfrom thetrial transcript of 2/10/99am, p. 62. Trial transcripts may be found at several
places on the Web, including Microsoft’ s web site
http://www.microsoft.com/presspass/trial /transcripts/defaul t.asp.

) xxx thiscan’t be 465, find reference
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The “Network Computer”

¢ World hunger:
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¢ The cure:
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¢ The reality:
» functionality very limited
» 10 application base
» Xeferminals all over again
¢ But the hunger is real!
» piving Sun, Oracle, [BM a new respectabilify
» customers are listening
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Figure 13

One important point of [Figure 13| are that Mr. Maritz seesreal limitations in his own
product, Windows, from a customer perspective. To emphasize this, he attributesto his
customersa“real” desire to escape from the weaknesses of Windows, characterizing it as
“End World Hunger.” The external threat, the network computer, has two weaknesses, it
islessfunctional and it has no “base” of applications, i.e., it is on the outside of the
persistent network effects enjoyed by Windows. It does not seem to me to be appropriate
to conclude from alone that the NC is a more efficient technology that is locked
out by the network effects — that would involve parsing the relative importance of the
persistent network effects and the differencesin functionality.®= But the importance of
the network effects means that the mechanism by which customers can influence
Microsoft’ s behavior, isvoice, n it. They cannot realistically switch to an NC, but
they can complain to Mr. Maritz.** Thus, as aresult of the entry barrier resulting from
the network effects,e do not have a market test of the propositions that the NC is
superior or inferior. %

% |ngeneral, | think it has been aterrible mistake of the network effects literature to focus on
such welfare counterfactuals. They are too difficult to undertake reliably and convincingly.

% Microsoft indeed made efforts to reduce Windows “cost of ownership” through a number of
initiatives.

¥ With this somewhat more muted welfare economics, | am far more comfortable. It isalso the
welfare economics called for by antitrust law, as we shall see below.
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It isworth understanding just a bit how the lack of applications for new
competitors for the OS and the existing commitments of applications devel opers to
Windows plays out. Hereis Mr. Chase on the subject in March 1998. (Gx 828)

“If we lose the developers, we will ultimately lose the platform. Our goal

isto build acommunity of developers and web professionals that

emotionally and economically value Microsoft, our products, platform,

and tools. Competition is aware that ‘our’ developer community is akey

MS asset and are working [to] divert developers from Windows.” His

“key metricsfor thisgoal” include “>90% of developers targeting

Windows” and “>80% of Java devel opers writing native Windows

Applications.”

In a sense, the key words here are “our” and “asset” — Mr. Chase clearly views the
developer body as potentially mobile, but having considerable commitment to Windows.
The platform-specific sunk costs of developers make them behave inertially and are a
valuable strategic asset for Microsoft — that is a nice way, Mr. Chase, to link strategic
entry deterrence theory and network effects theory

a) Business People’s Inductive Methods

Many Microsoft employees anal ogized the browser to the OS in thinking through
how the new “platform battle” — the browser war -- would play out.

Hereis Mr. Mr. Slivkain along presentation “ The web is the next platform” 5/95
(GX 22):

Mow, the UNIX madel is one possibie way 1o 00 thi [memet evalving - several companis st Do 2 o wdea,
but g0 in their own proprietary daresisens and thus are unahle o achieve the true keverage of 13 apen. common
stantard that enables & large market of producis. 1€ is possible that iF Microsoft forges ahead with s current M5N
plan (Bleck Bisd, OLE everwhere, COM/DUOM. ctc ). and anly pays the Iniemet lip servies, we sy “pulla
Windows™ and end up dominating the esline warld. All ol these oiher [‘l-J'- e will apénd all of their 1ime Dickenmg
ghaut |ETF standards ard shepping inco |"_|-|1'_||'__g extensions. and the blemet will emd up a m sh-mash of
gt ke wolutians
Cin the aiher hasd, it s alsa possible that some company will “pull & Wisdows” by taking o leadorsbip posnion of
grtisncing (e Weh - this is cerainly the sirinegy 1hat Nerscape is pursuang! W have o sssumre that at Jeast some of
T \-|||-|-|_-\.-_--.i|.\.-\.|.\_ havy ﬁF|'_-|'-|] g hg Woandosws vweon, amd are iryng o recrenle Leal sirstegy on the Wih.

Figure 14

Andrew Wright, writing in June 1996, made the following interesting positive
feedback analogy. Early Windows was not much of a product, but its “promise of a new
way of computing and improved productivity generated momentum and 1SV loyalty,
which has transformed it into one of the most successful franchises in business history.”
Helooks at the then-WWW, and finds that the analogy is precise. While not much of an
applications environment at the time, it clearly had the capability of growing into one.

Hereis Mr. Chasein GX 512, using an induction to illuminate the issues.

GOALS AND STRATEGY

We have won platforms battles befiore, we know what we have to do. Wi know that we need a very large insialled
base for our platfarm (browser and email claent shase) and we need 1o drive the adoption of the platform by
tevelopers (conleml develnpers, corporate dovelopers. saltbon developers ) 5o they buikd content and

applicaizoms on il

Figure 15
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Mr.Maritz (in GX 498) used a perhaps even more apropos historical anaogy, for
it caught not just the single-platform issues but also the idea of a separate cluster of
network effects interacting with, but distinct from, Windows:

Netscape as Netwara'

Thea tithe to this is a litthe over-slabed, bl it is & significant worry.

! The analogy here is that the major sin that Microsoft made with Metware was to let Novell offer a
better (actually smaller & faster, with simpler protocol) client for netwaorking. The got to critical
mass and can now evolve both client and server together. Hence we had and still have a really
hard time displacing Novell at the server.

In fact, | am still of the opinion that we will not really defiver a really telling blow against Netware
until we make some significant user-visible, client-side feature that Noveli would have trouble
matching in their servers. One of the reasons why | remain such a fanatic OF S believer.

Figure 16

Note the precision of Mr. Maritz’ argument: the problem with Netware was that it
achieved “ critical mass” at an interface (between client and server) and that as aresult
Microsoft will “have areally hard time displacing” them. Mr. Gatesin the Internet
strategy day keynote picked up that same analogy of Netware, pointing out that the
“market was overwhelmingly a Netware market” and pointing the way to how that might
end, atopic to which we shall turn in amoment.

[n every way, the nesworking markes was overwhelmin :
i £y & Netware market, and on
praviding the same kind of performance and a real ease of sliding one of our servers in Hm!rn:::uinl
the redinecdts and nat having to do mew things with e security scheme, enly by that kind of embrace angd
exiend were wi 3bbe o et o o pasition where naw Windows NT, although sill af lower volene than
Merware, is gaining share on 2 very rapid basis,

What isinteresting to meis how analytical these guys can be even though they use
inductive methods. Something for economists to learn here?

4) Punctuated Equilibrium and Vertical Disintegration:

Dynamical network effects theory has emphasized the transition from an early
period of technological uncertainty to a period of in which choices are not reversed.
Using the abstraction and focus that is one of economic theory’ s strong points, much
work writes asif the resulting structures are permanent and irreversible at the later stages,
having been costlessly malleable at the early stages. Sensible efforts to use the theory
positively would, of course, view that implication in aslightly less stylized way, and take
the implication to be that the system moves from arather more malleable state to aless
malleable one.™ If the costs of moving alocked-in equilibrium are large but not infinite,

% A remarkably small subset of users of the theory manages to make this elementary leap.
Apparently serious scholars write that the theory is rejected whenever a coordinated change in the economy
occurs. Fax machines are acommon “carrier” for this argument for “direct” n/w externalities, and
automobiles and gasoline stations for the “indirect” one. The existence of these things, now, proves that
the economy cannot ever have been in a situation where bringing them into existence would involve
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then there will be agreat deal of persistence, perhaps punctuated %ﬁ periods of change
when an innovation large enough to overcome the lock in arrives.™ Microsoft, as we
have just seen, clearly understood the persistence part; we now turn to their analysis of
the mechanisms by which such persistence may end. While an economic theory may or
may not sensibly include “arrival of large innovations’ within the scope of the
endogenous objects, positive economics and pragmatic business people forming
strategies need to think about such things. Microsoft does, of course. Thereis clearly an
extension to the theory (perhaps too obvéaus to write down? But as we shall see, quite
rich) which isalready in usein practice.

In what follows, | shall go beyond received network effects theory in order to
capture Microsoft’ s thinking about these areas. The unifying themein all of this section
isvertical disintegration. Specifically, Microsoft’s thinking extends to the apparently
general equilibrium case of two complementary products,each with its own partially
separate, partially overlapping, indirect network effects.™. They,as the computer industry
doesin general, view the situation with more vertical disintegration of leadership asfar
more competitive than the situation with less. Thisis how they saw, looking forward,
Windows and the browser, or, looking back, Windows and Netware. Thislarger model
(for Microsoft uses it the way we use models) has four main roles that | have attempted to
explicate below. First, it explains the sources of disruptive change that might end lock in
from a given cluster of network effects. Second it explains why Microsoft thought that a
vertically disintegrated structure was so undesirable. If there are partially overlapping
clusters of network effects, one might seek to “span” or “abstract” the other —that is, to
reduce the importance of positive feedback and lock in to the other. This same model, in
some extremely sophisticated uses by Microsoft, also serves as a guide to strategic
interaction with other players to make sure one's own technology embedding a set of
network effectsis not spanned and abstracted, and to guide spanning and abstracting
assaults on others' platforms should they come into existence, (especially in their early
period where the indirect network effects may be malleable.)

The next four subsections take up these four linked ideas.

a) Disruptive Change
Any theory of the end to positive feedback cycles and breaking out of lock in
needs to posit some kind of change that is important enough to break the cycle.
Disruptive technical change is one obvious candidate, or cumulated technical change that

overcoming coordination problems. The error, of course, comes from uncritically and literally looking at
the theory’s stylized “permanent” and “infinitely costly” and not seeing the underlying “persistent” and
“costly.” Finite costs can be social costs, and delayed innovation can be aloss even if not delayed forever.

% See Bresnahan and Greenstein (1999) for an effort to explain the (low) frequency of platform
shiftsin computing along these lines.

3" The circumstances ending lock in are a stepchild in the literature. Shy (1999) has an analysis of
a series of temporary lock ins, and Bresnahan and Greenstein (1999) has an inductive analysis of the
process of ending lock in in computer platforms. | know of no other treatments — perhaps this conference
will enlighten me!

% Shane Greenstein and | (1999) called this "divided technical leadership" of a platform and noted
its competition-enhancing structure. | (1999) pointed out that the addition of new complementary layers
can add new opportunities for divided technical leadership and thus to restart that kind of competition. The
Microsoft theory, like mine and Shane's, has vertical disintegration of leadership positions as more
competitive whether buttressed by indirect or direct (e.g., Wordperfect’s) network effects.
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crosses a sufficient threshold to be important enough to break the lock in. Microsoft has
thought about this alot, and learned the first lesson of the “ Arrow effect” for incumbent
monopolists very well. Microsoft seeks to anticipate and control disruptive change,
knowing that the continuation of its position callsfor it to control the technologies that
might obsolete the platforms at the heart of its existing network effects. Microsoft,
accordingly, has a standing policy of participating, at least at alow level, in al of the
technol ogies that might be the source of the disruption, so as to avoid unpleasant
surprises.

The Internet, however, grew up being used for things far from Microsoft’s main
markets, and was genuinely irrelevant for at least its first twenty years. The early stages
of the commercialization of the Internet were not all that commercial, taking place in
laboratories and universities. Thus the Internet was able to build up considerable
technical momentum, though it had no important connection to ordinary PC consumers.
Several junior Microsoft employees saw the more end-user oriented trend in the Internet
in 1994 as potentially relevant to the PC business, but despite a substantial meeting with
Mr. Gates in Spring 1994, the company did not focus on the importance of this particular
disruptive change until ayear later. What happened in the interim was that Netscape, a
startup founded by the young inventor of the browser and some much more experienced
technology business people, got a huge head start. Navigator, introduced in late 1994,
was an instant success, and well on the way to dominating the browser market (tEﬁre
were some existing freeware, etc., products) and in a clear position to “preempt”
Microsoft’s browser before it even made it to the market.

Many, many Microsoft internal documents talk about this disruptive surprise and
how important it is to change one’ s thinking to deal with it. One interesting metaphor is
the browser asa“Trojan horse” — it appears to be a nice application running on
Wi ndoeéﬁs, but there are surprisesinit. Another interesting metaphor is “change the
rules.”

Of all these documents, the most telling isa May 1995, memo from Mr. Gates
(GX 20) entitled “The Internet Tidal Wave.” Mr. Gates opens his memo by saying “Our
vision for the last 20 years can be summarized in asuccinct way.” Thevision is one of
indirect network effects among users and developers of applications on asingle PC. That
vision has now been obsoleted by events. “The Internet is the most important single
development to come along since the IBM PC was introduced in 1981” even more
important than the graphical user interface.

“The PC analogy is apt for many reasons. The PC wasn't perfect.

Aspects of the PC were arbitrary or even poor. However, a phenomena

[sic] grew up about the IBM PC that made it a key element of everything

that would happen for the next 15 years. Companies that tried to fight the

PC standard often had good reasons for doing so but they failed because

the phenomena [sic] overcame any weaknesses that resisters identified.”

While the Internet has been growing out in nerdy communities for along time “Most
important is that the Internet has bootstrapped itself as a place to publish content. . . .
positive feedback loop . . .” Then, at the very end, Mr. Gates writes “ The Internet isa

% | n the words of Thomas Reardon, Microsoft employee who negotiated with Netscape.
O Mmr. M uglia, August 1996: “’97 Tools Vision” “The Internet has changed the rules and opened
up opportunities for new competitors.”
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tidal wave. It changestherules. It isan incredible opportunity as well asincredible
challenge.”

The essence of Mr. Gates’ analysisis disruptive change that comes from outside.
Note, however, how sophisticated his argument is. First off, the disruptive change comes
from a complement to PCs, not a substitute. Second, ordinary technical changein
computing and telecommunicationsis converted into disruptive change when it gets its
own positive feedback cycle going.*= The underlying theory, familiar in the economic
literature underlying this paper in general but highly interesting in this application, is one
in which positive feedback in new areas leads to very rapid complementary
developments, just asin old areas it can lead to lock in. The analogy to the success of the
PC/Windows is used to direct Microsoft employees not to “resist” the “phenomena sic]”
of positive feedback around the Internet, even though they might have “good reasons’ for
that . . .in ametaphor that is striking as way to summarize the managerial implications of
network effects, the company must align itself with the tidal wave and control it rather
(opportunity) rather than resist it (challenge.)

Microsoft thought that its monopoly in PC operating systems was unassailable
from any direct assault. The network effects associated with Windows as a platform
were enough to assure that. Further, assaults based on disruptive change from the other
main layers within the existing PC industry were foreseeable and under control.
Computer manufacturers had been rendered toothless by making their product a
commodity, though they remained a distant threat. Novell, while still annoyingly
independent as a networking company, was in aweak strategic position. Intel was the
most worrisome potential source of disruption, but a known and containable one.
Disruptive change in existing PC applications markets was unlikely to be the source of
new competition, as the nearly universally distributed applications, “personal
productivity applications’ like word processing and spreadsheets, were dominantly sold
by Microsoft.*~ The application that brought disruptive change was fundamentally from
the outside, “born on the Internet” as Mr. Gates wrote.

b) Vertical Disintegration and Competition

Based on its knowledge of the history of the PC industry, Microsoft analyzed the
threat to its position posed by the Internet in a sophisticated way The problem was a piece
of platform-level software, the browser, outside Microsoft’ s strategic control. Microsoft
viewed the existence of a second, partially overlapping network effects system —

“! |n another interesting document, GX 336, Mr. Gates writes “Netscape' s strategy is to make
Windows and the Apple Macintosh operating system all but irrelevant . . . hoping that its browser will
become a de facto platform for software development, ultimately replacing Windows as the mainstream.”
Why might a complement be able to do that? “the widespread adoption of the Internet is a sea-change.”
(emphasis added) Note that he writes that it is not some new technical development, but adoption, that is
the sea-change. | agree, which iswhy | write that it is the commercialization of the Internet that was the
disruptive change.

Relatedly, Mr. Gatesin his Internet Strategy Day keynote address expects his engineers to easily
criticize the ‘net “in terms of pure technology.” But he points out that it has critical mass of users and
content, so that “any weaknesses or limitations it has almost become strength, because you get thousands of
companies jumping in to fix those problems, viewing it asa commercia opportunity.”

“2 Office itself was a secure monopoly buttressed by network effects, especially with control of the
most important other layer from the perspective of an application, the operating system, under Microsoft's
control.
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Netscape' s Browser and/or Sun’s Java as the core of one system, its own Windows as the
core of another — as competitive. Let usnow look at their thinking on that. In away, this
isthe core of the “general equilibrium” extension they have made to network effects
theory.

What was frightening to Microsoft about the independent browser were a series of
important market and technical features. First, once it was clear that the Internet was an
important complement to alarge number of PC users, the browser was going to be very
widely distributed, nearly ubiquitous. Second, the browser had the possibility to come
between the operating system and applications, that is, to be “middleware.” A user could,
for example, have access to an application running on the web somewhere rather than on
hisown PC. With some technical progress, the clumsiness of that kind of access that was
visiblein early 1995 might be reduced, and running applications “in the browser” might
become po%jlar (as might designing ‘ net-centric applications like email and IM “for the
browser.”)

Those first two features were relevant in the discussion of the browser wars,
above. Here the third element of the browser becomes quite relevant. Navigator was a
“cross platform” piece of middleware. It ran, not only on Windows, but also on other
kinds of “client” computers. If applications came to be written “for the browser” they
would run, not only on Windows, but also on Macintoshes and on various cheap UNIX
variants, or even on whole new kinds of computers. This prospect was very alarming to
Microsoft. The browser might “abstract” Windows, by spanning multiple kinds of PC.
That would reduce the role of Windows as the center of the indirect network effects, in
thefirst instance. It would permit competition from other operating Systems running on
Intel processors, or from other kinds of hardware — as long as they could run a browser
and as long as the user could get the applications she wanted “in the browser.” To make
matters worse, if the browser itself could not become the applications devel opment
environment that “ abstracted” Windows in this way, the very widely distributed Netscape
browser might serve as a distribution vehicle for something that did — Java was the
obvious candidate.

The core of Microsoft’s worry about the browser as an enabler of competition for
Windows came from this spanning and abstracting.

Much can be learned of their thinking from the time, in spring 1995, when

A aew ccmpenttor “bom™ oo toe lnienet = Netseape” Ther browser is dogunant. wik 70% wsage share,
alyowing tbem 0 determune wiich petwork cxensions will cuchon They are pursumg 2 mulu-pladions
scarsge woere they move the kev AP] 1w the client to commoditizs the uoderlving operaung sysiem.
Tush Bove Liralied 3 nuempe of public peowork operaioss o wis thew platform oo offer mformaton and
diremery seress, We have 1o manch and beat thesr offennips including workang with MCI, newspapers,
and oter woo ane considening thewr producls,

Cre scary possiodity beang dunﬁ:.db}rhm fans 15 whewer they should get wpsther and create
:MN;ﬁ:hnnmnwhanCwﬁunwﬂﬁl enough for Web browsing  Thus pew platform
would cpreze for the daarypes oo the Web Gardon Bell and others approsched Intel on this and
decided Intzl didn’t care abowt 2 Jow cost device 5o they stared suggesung that General Magic or angther
operalng sysies with & mon-uniel chip 13 the oest solution

“ Mr. Maritz, alarmed, in GX 490 summarized these two features: “Netscape: The first
“middleware” layer to have end-user momentum”.
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Microsoft grew aware of the potential Browser threat and turned to deal with it.EI Mr.
Gates Internet Tidal Wave memorandum stated the nature of the problem in clear terms
(my emphasisin the figure).

Mr. Gates sees Netscape’ s innovation as bad for Microsoft through enabling
operating system and hardware competition. Hisanalysisis predicated on vertical
disintegration: only the dominant position of the non-Microsoft browser will permit
external control over “network extensions.” His concern is that the browser is*“multi-
platform” i.e., runs on many operating systems, so that it might “commaoditize the
underlying operating system.” The consequence is areduction in entry barriers “Internet
fans’ might “create something far less expensive than a PC which is powerful enough for
Web browsing.”

Thisfocus on vertical disintegration drew, once again, on the inductive tradition
of the theorizing we have seen from Microsoft. They were so sure that a platform
technology that spanned and abstracted Windows would increase the competitiveness of
Windows' environment because they had seen the operating system span and abstract the
IBM PC. They knew, from that experience and many othersin the PC business, that real
threats could be encouraged by complements to their product. They viewed the World
Wide Web in general and the browser and java in specific as dangerous developments
precisely because they had platform potential and were outside their strategic control.

Mr. Gates was basing his analysis upon the work of many Microsoft employeesin
the Internet area. Ben Slivka (1995) wrote an influential memo with “alot of materia” in
the same time period entitled “The Web is the Next Platform.” Here is the beginning and
abit from Ch.1:

The Web is the Next Platform
S$r2T/95, bens (version 5)

ai least the firss 4 chapiers.

Fﬂt: { v included a lot qf material in this mema. {f you don't have nme to read it ail, please be sure to read

Table of Contents

1. Summary

1.1. Why is the Web a Threst to Windows?

1.2. Why do we nezd to start from the Web today?

1.3. How should we extend the Web?
2. Coals & Vision
3. Koy Iiues

J.1. A Slep too Far; BlackBird?
f. E'oml: Microsoft “SuperWeb"™ Architesture

“* Some Microsoft employees had, of course, been aware of Internet technol ogies before this time,
asthe Internet had been in use, primarily in noncommercial contexts, for over two decades. It was,
however, the commercialization of the Internet at the hands of entrepreneurs like the founders of Netscape
that brought it to Microsoft’s, and the world’s, attention.

L T R N N A Y N —
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My nightmare scenario is that the Web grows into a rich applicati i i

10 is pplication piatform in an operating natemsncutral way,
and then a comparty like Siemens or Matsushita comes out with a $500 “WebMachins" M“mhu os TV Ti;:'-
Wd:Mlchu?: will let the customer do all the cool Internet stufl, plus manage home Gnances (all the siorage is at
thehmﬁ_:;(u:. and play games. When faced with the choice berween & §500 box (RISC CPUJ, 4-BMb RAM
ne hard disk, ) and & $2KPentium PS Windews machine, the 2/3rds of homes * : - finx
5300 machine pretty atiraciive! et domthave & FC may fnd the

The Ihll-:min; artributes of the Web are paramaunt;
;. gh’_vu-s: dtd:.i;rmﬁm and interactive applications are key (the viewer is just snabling technology)
. Universal ormals and vicwers enxble the web 10 grow in richness and power — the Web is & pl
one conirols and everyone can enhance. l €034 8 platfom that no

Figure 17

There are several key messages in Mr. Slivka' s memo. Note that he underlines
Mr. Gates' analysis of the mechanisms by which competition from the WWW might be
problematic. He has a*nightmare scenario” related to the possibility of “operating
system-neutral” devel opments — spaﬁi ng and abstracting leading to loss of product
differentiation and of entry barriers.™ Mr. Slivkais concerned that, since “no one
controls and everyone can enhance” the Web, an era of Microsoft control of standards
setting could come to an end.

It was not only the possibility of competition from a newer, cheaper, home
computing device that had Microsoft officials concerned. In a planning memo titled
“Preserving the Desktop Paradise,” = Brad Chase (1997) (GX 512) agreed with others
that the strategic goal of Netscape was to “ obsolete Windows™ and to “commaoditize the
OS.” At thissomewhat later date, however, Chase is concerned about customers at work
as much as home, for he is concerned that the developments in Java and the browser are
“precisely those that make the NC viable.” We saw above that successful entry by the
NC was partially blocked by lack of features, partly by lack of applications. Entry and
success of the NC are, as Chase makes clear, contingent on the success of some kind of
cross-platform middleware such as the Browser or Java, which would permit
development of applications that could be more easily ported from Windowsto NC.
Note also that, even at thislate date, Mr. Chase refers back to the disruptive nature of the
commercialization of the Internet to open hisanalysis:

“® The nightmare is only a nightmare for Microsoft, however, as customers— he is obviously
thinking about customers using their computer at home -- gain tremendously from new competition ushered
in by operating system neutrality, getting the computer they want for one quarter of the current price.

“6 Oddly titled if the industry were perfectly competitive, don’t you think?
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To:  FYG0 WAWEMA ABenders '
Debs: i, THET ; _
Ra y Planning Mema "Preserving ihe desiiop piredms”

»  The first sectes of this decument is 2 high-tovel semmary of sl key peals and siraiogios. Appendion includs
detailed @R FmaLon 1o help vou prepans morketiag plans (prodoc infmmaleon. eeommendesd markenng plan. .}

1 EXECUTIVE SUMMARY

The Imerset did change (he workd radically, and cemainly curs, bevond ver expociatons. This yoar, we an: on the map
with an approsesats W% browses share with [E. 1% sharg with [15 and an **% siopesn mie of AciveX iechnology

It in mice b e evervene s Band work rewandid by reills, bt 30% should sl pel o our hoads, we are NOT sumbes | We
ang a disam socoad. Len's be clear | we have gained ground, Bul we de Sl Bading

Netezape s primary sy has nof changed - they aall want o obsolete Windows. Netscape dsd Sun endegvor o
commeditio: ghe 05 and diive developers 1o adopt thowr icckrologics swd APl This is mone e inday than gvor and

e techealogies ane the peecwely (hede thal may make (he ML viabls

Figure 18

Many, many more Microsoft employees saw the potential for the positive
feedback surrounding the Internet, if there were an independent browser, to movein a
direction to “abstract” Windows and therefore “obsolete” its standard-setting role.
Hereis Mr. Rashid, heﬁ| of research, in April 1995 on how the browser might
rapidly move in that direction.*= GX 521
1} Today the ¥Web is nol @ frersdly place fo wibs “inbereslbve aiplications™. Browsors (0.0 Nelssapes) will addres

this by adding APIs and they e almaddy Beginning 10 9o this & o dezying rale [eg Resluadc), YWe have 1o do somoth
abourl thix or the Berreser peocrmis &t OS-Independen “Shel™ and the Browser A0 biidene e applectiion plalom

Mr. Maritz: "if more and more application programs get their services from Navigator
and not from Windows, the perceived value of Windows is going to decline, and the
ability to have those applications moved to other platforms will also be increased.”

Mr. Slivka, in “The Web isthe Next Platform,” (cited above) GX 39, isunwilling
to have any vertical disintegration within the various platform layers as they lead to
opportunities for competition. It is quite clear that the WWW is athreat to Microsoft’s
ability to unilateral ability to set standards, which Mr. Slivka sees as a source of
profitability, and that part of the problem isthat the Web is open. Note that he believes
that Microsoft must become “the supplier of choice for Internet technology.” Failing
that, the key to the profitability of the company will belost, for they will risk losing the
standard setting role they have in operating systems and in Office:

e o — R LN el L DG W b LU,

1.2. Why do we need to start from the Web today?

If we don't qtlic_k.l}’ become the supplier ol‘ chaice for Internet technology, the Internet will grow and change under
someone else’s |Innu=nu. and we risk |osing the standard setung role (with the antendant profir margins) e have
eome 1o enjoy with M5-DOS and Windows (snd Office).

Figure 19

The importance of vertical disintegration for entry and long run competition is
illustrated by other kinds of internal Microsoft analyses as well, such as those related to
pricing Windows. Joachim Kempin (1997) asks, in a heading about a Windows pricing

4T Many, many . Mr. Wright GX 407 “core threat for Microsoft is the potential for this platform to
abstract the Win32 API.” Mr. Slivkaagain GX 399 4/95 “dightly extreme view of the ahility of the Web
to make Windows irrelevant, but it [is sic] worthwhile to ponder this possible future”
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plan “Who can derail this plan and MSFT counter tactics.” Among the “who” are no
current vendors of other operating systems for PCs or other horizontal substitutes —no
mention of the Macintosh, of Be, or of Linux. Sun (only) is mentioned under the “OS
competitor” heading, but as one that would have to enter by way of Java, so that “for the
next 2-3 years the barriers are huge for them.”

The threats Kempin considers, but discards as not actually constraining Microsoft,
are all threats of potentia entry in to the OS business sponsored by or undertaken by
firmsin other layers. Oneisfrom an“OEM coalition” — current complementors/
customers who might “fund a competing effort (say in India).” Other potential sponsors
include an ISV, Netscape, and Intel, the microprocessor manufacturer, or a Netscape-
Intel-Compaq coalition. Kempin thinksthat all of these are unlikely threats, however,
because they would have to get over the great “inertia’ created by customer investments
in “training, infrastructure and applications in windows [sic] computing.” But they are
the closest threats he can adduce to the Windows monopoly. Kempin's pricing analysis
assumes (with some foundation, as anyone who has met firms in the other layers will
attest) that firmsin the layers around Microsoft are adequately annoyed with the way
Microsoft has been handling the Windows monopoly that they might sponsor a potential
entrant or become potential entrants themselves. Vertical disintegration iscritical to
Kempin's argument that thereisa-- small -- threat of entry from the existing
complementors; his assessment of the small size of the threat turns on the inertia
associated with lock in to Windows network effects.

Mr. Maritz, Group Vice President, Platforms, and third in command at Microsoft,
spoke in court to the issue of how a complement i the present could become, with
suitable developments, a substitute in the future.™. Even though middleware, of which
the Netscape browser is an example “is not, in itself, an operating system. It reliesona
[sic] underlying operating system, but it takes on many of the functions of an operating
system.” Despite this distinction between Browser/middleware and operating system,
"Netscape was becoming a platform ... that other software could depend upon, and they
were extending its capability as a platform. And one of the natures of a software
platform isthat it exists to enable other software and if the other software is depending
upon your competitor's platform, even if it's running on top of your own platform, over
time the value of the platform can become diminished ... ." Note the very explicit
pointing to the competition from the next layer over. “Evenif it [the browser] is running
on top of your own platform, over time the value of the platform [Windows] can become
diminished.”

Mr. Slivka talked about the same kinds of issuesin his depositi on.@"So the point
is not that the little tiny Web browser, you know, whether it was Navigator or Navigator
2 or Navigator 3, the point was not that that thing as it stood then would immediately kill
Windows. . .. The point was that that thing could grow and blossom and provide an
application development platform which was more popular than Windows."

Chris Jones farther down in IPM (523) no “full frontal assault” we have already
seen. But the opportunity to have Windows be abstracted by a web-oriented applications
development platform is problematic. And that is the bottom line for Microsoft; external
control of platform-capable software is highly troubling to them.

“ Maritz testimony, 1/25/99pm.
49 gSlivka Deposition., 1/13/99..
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1) Java

While we have not spent a great deal of time on Java, it is worth noticing that
Microsoft employees used the same framework, especially emphasizing vertical
disintegration as a mechanism for breaking lock in and thus permitting entry. Hereis Mr.
Maritz on the future of the Javathreat in Maritz GX 490 (97 platform plan) Note that
here he sees that the potential entrant into the operating systems business that is enabled
by Sun’s Javais Sun’s OS. Thisisone of the two main forms of argument about why
vertical disintegration permits entry. In the other main form, which we saw above, entry
isitself vertically disintegrated, so the entrant OS and spanning layer might be from
different firms.

Apps Apps |
: | ,
Java runtime 4r> " Java runtime

—
Windows “Java 08"

Figure 20
Hereis Mr. Maritz in GX 42 on why to avoid avertically disintegrated Java.

The need here is to fundamentally thnt JavalAWT momentum and 1o re-astaiblish ActiveX and non-Java
approaches as a viable sirategy for structunng software, I doing protect our core asset YWindows - the thing
that we get padd 5'a for. While Java per s2 = not the problam, if everything & evenybody moves bo Java as a
languags, then it will be so0 much mone easy for AWT to become the AP, and Windows |5 damaged.

Figure2l

Mr. Muglia, August 1996 “’ 97 Tools Vision” memo to Developer Tools Division
wrote that when the focus of applications development moves away from Microsoft’s
APIsto others, this contributes to the momentum of the outside platform, possibly
leading to new competition by “potentially opening up the opportunity for our competitor
to didein its own operating system offering.”
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Competitors are Filling This Void

We are so dominant in all other aspeets of the market that we can never be displaced by a full frontal
assault. However, when we do leave 2 hole in our sirategy. there are many companies cager 1o move
in and try 1a leverage this hole 1o grow into our other businesses. And they have: vou onlv have 1o
browse the Web 1o realize that NetScape, Sun, Apple, Adobe, and MacroMedia are establishing a
presence.

The real theeat to our business is solutions like Java, which present a different programming model
than Windows and take developer and content provider mind share. This platform offering is quickly
evalving, with twe kev plavers moving forvward with their offerings and evangelism. In addition to
Java, MctScape has announced an inerface for plugging in different document tvpes, while in turn
Apple is building a programmable browser using OpenDee.

The Result = People Aren't Wrniting to Our Interfaces
The solutions people have implemented today do not benefit Windows uniquely ~ they work on all

Fjlatt'{:rms equally well. More importantly, these scluticns are being driven by sther compantes sather
than our own - specefically, NetSeape and Sun. Without an alternative 1o this platform we will lose
cantred ol a critical segment of the developer {and eusiomet) market

Figure 22

Asyou can see, Mr. Muglia does not want to leave “aholein our strategy” because he
thinks that this permits entry into Microsoft’s existing businesses. Let us now turn to the

breadth of that remark.

ii) Total Control of All Platform Layers

Brad Chase FY 98 Planning Memo “ Preserving the Desktop Paradise” 4/97
(GX512) any vertical disintegration at platform level is bad for Microsoft. His emphasis
(in refersto the tendency of customers, come circumstances, to use some
technol ogies other than Microsoft’ s instead of becoming all-Microsoft shops.

Yo may think “So what now 7 sn't thas st about sl ling Memphas and Offiee ™ Well. no. not just thal

Sellang Memphis and Office are absaluiely super kev, but disinbastion is s suffbceemt To aneredss the valise of
Windmas we included M5 Mail in Windows for Workgroups (he Exchange chent n Windosws 3 Wihae did
cutiomers &0 T Thew ded buy Windows. ded fy mlin comiinusd [0 Dy and deplay co Wil owd Lodus Noles Thim
wi included 115 in Windows NT Server, Amd what dad our customers d 7 They did by Windows WTS. bt s
wlso dough! anct depiogesd Namwigane amd Netsoopr senver

We cleariy need 1o articulate our deskiog sory and eraie sure that we acsively gell our [E 4.0 _ﬂub-a_ul- and Ciffice
as Intraney and email cliem solstions. 50 thal cganizatices by Memphis asd Oifice and depiof [E 4.0 3nd
Clutipoi, not Netscape CommuBscnios. ‘We musi measwrs and devwe browser and emaal cleonl share in 1erms of

usage and ned e dimnbuban.
Figure 23

Thisis, infact, atheory, applied with suitable aterations in a large number of
distinct factual situations. It isnot just the disruptive and surprising “ Trojan horse”
examples of browser and Java that Microsoft wants to bring under its own control, but in
general vertical disintegration of the platform space isto be avoided. We have already
seen the discussion of Novell Netware in the same framework. Mr. Slivkawas very clear
about theissuein “The Web isthe Next Platform” (GX 1016) writing Microsoft must “be
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the product supplier of choice for all key existing Web technologies — clients, servers,
and publishing tools, at a minimum.”

c) Converters? Spanning! The Decision to be Cross-Platform

Microsoft’ s thinking about partially overlapping clusters of network effectsis an
important nexus for investigating compatibility decisions.*= There are two important
strategic ideas here, a defensive one, reviewed in this subsection, about how to deal with
an externally controlled technology which threatens to span and abstract Windows, and
an offensive one, which appears in the next subsection.

Both the defensive strategic idea and the attacking strategic idea build on asimple
point about the behavior of the nonstrategic, follower actors, such as users and
developers. The nonstrategic actors are going to be fundamentally ambivalent about a
platform; on one side, they value continuity because they have sunk costs specific to the
platform. So they tend to stay with the familiar, and like familiar platformsto evolve
predictably and sedately. On the other side, the nonstrategic actors often feel the chafing
of being locked-in, and would like to be liberated from it. They would especially like to
be liberated from it in acompatible way, that is, away that does not break with their
existing sunk costs. Thisisavery simple point, highly familiar from either industry
history or the theory.

When we put this basic point in the general equilibrium context of two partialy
overlapping indirect network effects clusters, we get a much richer structure that leads to
two interesting Microsoft strategic doctrines. On the defensive side, a problem Microsoft
had to deal with was that nonstrategic actors liked the cross-platform nature of Navigator
and Java. Thiswas viewed, in the user and developer's eyes, as a positive feature of
those technologies. And why not? A cross-platform browser is better than a
monoplatform one; one can ook at web pages and run applications (such as they
were) without constraint of checking the underlying OS™. "Write once, run everywhere"
isobviously a positive feature of Javafor adeveloper. Cross-platform isa plus because it
isthe removal of a constraint. Hence Microsoft's defensive doctrine. When worried
about being spanned and abstracted by a cross platform complement, take away the
advantage by making your own version and making it be cross-platform. The lovely
phrase "enough x-platform to be competitive" in GX 52 (Figure 24), captures this
perfectly. Thus Microsoft set out to have its browser and it's Java virtual machine run on
other kinds of computers, like Macs and UNIX boxes. Indeed, in one of the more
memorablemoments of the browser war, they compelled Apple to heavily favor IE over
Navigator.®= The point isto take away a selling point -- cross platform capability.

Not surprisingly, thiskind of strategy puts a certain amount of stresson afirm
that thinks of itself asin the platform-management business. It takes careful management
to make sure that ones own offering istruly cross-platform, for Microsoft engineers and

* The theory has spent agood deal of time on decisions about compatibility in competitive
situations, and on the role of “converter” technologies — those which permit a user or devel opers who have
made sunk investments specific to a platform to take advantage of those investments while using another
platform

1 See, among many, many such references, the discussion in GX 233. Some of the discussion is
quite subtle. See, e.g., GX 503, where ISPs want a cross-platform browser (because their customers do).

2 A dlightly odd behavior if |E was an operating system improvement, don’t you think?
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managers will have both the knowledge and strategic predilection for "Windows first."
Partly this stressis reduced by ssmply managing it, partly by organization to keep people
with very different goals (platform building and cross-platform spanning) from sitting
next to one another, and partly by promising oneself that the cross-platform phaseis
temporary -- it will only last aslong as competitively necessary (more on thisin a
moment.)

Here's one from GX 52 about the early part

— Offer best Java runtime & tools
+ enough x-platform to be competitive

Figure 24

Once atechnology has been offered for awhile in a cross platform way, the
strategic reasons for that will become less important, notably after the externally
controlled technology has lost any real momentum to span and abstract Windows. At
that juncture, plenty of voices will be raised to remove or make far less important the
cross-platform feature. Mr. Allchin, in GX 475, offered a strongly worded version of this
“it’ stime to go back to Windows™ argument.

d) Converters? Spanning! Embrace and Extend

Now, let usturn to the offensive doctrine, called "embrace and extend.” If thereis
a nascent indirect network effect building around an externally controlled technol ogy,
Microsoft will wish to ensure that it ultimately controlsit. "Embrace and extend" means
make your own version which isfully as functional as the outside technology, and in
some WaysE(g_Liextensi ons') even alittle bit better (sometimes the “ better” is only on
Windows.)** Then thereis no reason for the nonstrategic actors to use the outside
version, and perhaps even abit of areason to use the Microsoft variant. Again, the
strategy takes advantage of the ambivalence on the nonstrategic actors' part.

Now, "embrace and extend" doesn't work very well against a canny, inventive
external actor (like Netscape.) They will keep adding their own extensions, making the
embrace difficult. But it works quite well against consortia, universities, and the like, and
tolerably well against outside agents who, for some reason, are "open" with their standard
setting.

Mr. Gates Internet strategy day keynote speech suggests that either they or
Netscape will embrace and extend open Internet standards.

3 More generally, this strategy could almost fully embrace rather than fully — if nonstrategic
actors are making tradeoffs, the Microsoft version could be somewhat |ess functional than the outside
technology and the strategy still works.
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So the [ntemet, the compesition will be kind of, onee again, embrace and exaend, sd we will
m!nulﬂﬁrppuhrhnﬂwmh- Anything that x vignificant purnber of publshers wre using snd
=iting advastage of we will support. We will do same exiensions o those things.

) This Is exacly what Netscape does. They suppart all the standard protsesls, but in the cate of
things lis Fame se11 or ables or what was called light script, they choss 1 make extensions, Now, thess
extensions can be cloned by someons else. LBerwise, all the extension that we make will be clonable by
utn-pu-plr__m_u ¥ou L6l the feresiing question, will it be 1 case where everybody's tied in doing
these theags, e which ease you've go: sbout zer value, or will one party or anather be abead in this?

Figure 25

Mr. Gates, in DX 400, put thisin avery interesting way. He wanted to “make
Microsoft products the cornerstone of [anyone' s| internet access strategy.” He viewsthe
problem as one in which the “key hereisto find places where Microsoft can set de facto
standards without competing with the existing standards bodies.” He was writing, in
April 1994, at atime when he thought the Internet was run by “standards bodies’ like the
IETF, abit simpler to deal with than Netscape.

Mr. Slivkain “The Web is the next platform” argues for embracing and extending
the Web:

Al a high-level, this is very clear, We shouid
- support all of the key )
Internet technology o all comers. In parailel, we should be m::d}; o e soandards and become key suppiiers of

teshnalogies us possible, even if we have t i ng the web with as many M;

designers ' © modi f those technol ogies i3 many Microsaff

of our “‘;ﬂ“"“ look at the reasons for our suceess with windm?:-::;'-“ not original intended by their
apment tools and the SUppart we give our [SVs. ¥ one important aspect quality

I think & bavu freee

Figure 26

He was hardly alonein this call .@ Mr. Maritz, in GX 490, made same point about the
browser. “Embrace and extend” meant “Implement all Netscape Features’ and “ Offer
new Differentiated features.” — interestingly, on both Windows and Mac (cross-platform
embrace and extend!) When communicating this message to programmers, Mr. Chase (in
the GX 684 document we saw above) emphasized the need to “clone al the features they
have today, plus new ones they will add between now and our next release.” “We have
to get serious about extending and owning HTML as aformat, and in the process
leverage our existing assets to get ahead.” Mr. Maritz wrote (in GX 503) that the
strategic point was to “ Get control of, then leverage the programming model” used by
developers.

e) Equilibrium problems
Once one has embraced and extended, then there is every opportunity to guide the
developer body toward Windows-specific variants. Why not make it easier for them to
do what you want, whi ci’g]s develop for Windows? xxxx called this "embrace, extend,
and then turn the crank."™* Interestingly, the defensive strategy ends the same way. Once
the outside threat is blunted (and the temporary period of cross-platform supply is often
an important part of that) and one has the undivided attention of developers and users,

% Cf. GX 148, from May ' 95, which summarizes the Internet strategy in this way.
* Qutsiders call this strategy “embrace, extend, extinguish.”
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why, it istime to steer them back to Windows. One can even continue to offer "cross
platform” versions, as a courtesy to (&S customers. The technology simply works better,
and isreleased earlier, for Windows.

Thisraisestwo very interesting analytical points: rational expectations and
determinacy. Sincethe endgameis, in both strategies, not one in which developers and
users get the combination of liberation and continuity that the intermediate stages seem to
promise, why do these strategies work in RE equilibrium? Don'’t they know that supply
isonly going to be open and cross platform aslong as it feels compelled to be? It appears
that the strategies that | have described have an element of equilibrium opportunismin
them. How can that be right? Second, in a partially overlapping set of two or more
indirect network effect systems, what permits one firm to embrace and extend, and the
other not to be embraced and extended?

The RE question cannot be satisfactorily answered without attributing to the
nonstrategic users and devel opers some fundamental limitation. My natural modeling
tendency would be to say that these agents are smart and foresighted, but that thereisan
externality. All the followers would have to act together to defeat the strategy, and that
would be prohibitively expensive to coordinate -- indeed, the plausible mechanism to
coordinate such athing is to have a non-follower (strategic) agent build a set of
technologies that lead the positive feedback that coordinates the collective action. Here
isavery interesting (Gates/ Myhrvold) discussion of the subject in 1994 (Hors de
combat, they thought at the time.. The meditative flavor here comes because they
thought that the Internet was of limited competitive significance.) Mr. Myrhvold (DX
386)

Content developars will try to remain plarform neuwal, wol neutrs)

and format neutral, and for the mast part they will fail.  Once people
start to compete thay will increasingly become piatfarm and tool

specific if there is any advantage in doing 50. This includes both

the computing platform (i.e. Windows) and 2150 the online service
environment, such as how you do pointers (URLS, monikers.. ], billing
and anything else which winds up baing embeddad in your contentservice
in a safious way. This will create a new indrtia in changing standards.

Figure 27

The essence of the argument here is that developers are not only hard to coordinate
because they are separate; they are to some degree in competition with one another. Thus
they will follow their own individual best responses. Further, time matters to developers
— they need to gain “any advantage” in developing now. Mr. Myrhvold thinks that only a
“large player who can cree%somethi ng significantly new and evangelize it successfully”
can lead to a new standard.”" Efforts of the smaller playersto have technologies develop
the way they like “for the most part . . .will fail.”

Asin any large social system, there are certain limits on the ability of platform
leaders to exploit followers, and thus limit to the model of Microsoft as |eader, users and

% Mr. Gates wrote, after Microsoft had been undertaking cross-platform development for a
while, that it was time to remind devel opers that cross platform devel opment has disadvantages as well as
advantages and to lead them back toe Windows.

" |t would be interesting to learn if he still believes now that the large player must be commercial,
after the open source movement demonstrated some positive features. In any case, his view of the
nonstrategic actors as followers is unlikely to have changed.
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developers as atomistic, nonstrategic followers. In some circumstances, outsiders act
outside their own individual self-interest, coordinating on strategies that matter for the
leaders. For example, a Microsoft team was sent off to find out about Netscape’s revenue
sources, with the goal of knowing enough to put the firm out of business.™ They reported
back “ Sorry thistook quite sometime. . .. Customers/ISPs don’t want to talk about it
because they al know we are out to get them [Netscape].” Relatedly, thereisastrong
tendency among many devel opers to prefer open standards even when their self-interest
is as described in Computer people use the label “religion” to describe this
behavior.

Now the question of who embraces and extends whom is an even more
interesting one. In a competitive race, it has no -- can have no -- set answer. But in the
game of old, established Windows against upstart Navigator, the core of the answer
would be fleetness against "gravity" (in Mr. Gates useful phrase, above.) That ismy last
positive topic, to which we now turn.

f) Extension of the n/w effects

Asit worked out, Microsoft’ s efforts to embrace and extend the protocols by
which the Internet connects to PCs was successful in the marketplace, and the possibility
that Internet technologies would span and abstract Windows was blunted. We didn't get
() competition in OS (b) a serious effort to replace Windows in the OS or even (¢)
separate control of browser network effects so that there might be, later on, efforts at (a)
or (b). Instead, we got control of both browser and operating system network effects by
the same firm. Why did it go that way and not the other way? The essence of
Microsoft’ s strategy in dealing with the challenges brought to it by the commercialization
of the Internet was twofold. First, slow down the momentum that might have led to
external control of Browser standards and/or divided applications standards by thwarting
the widespread distribution, use, and development of technologies such as Navigator and
Java.™ With that momentum thwarted, Microsoft had enough time to build its own
offerings for the Internet.

The second part of Microsoft’s strategy had a simple part and a complex part.
The simple part is related to the theory in afairly direct way, and | will ssmply state it
rather than investigate it carefully. Microsoft bought a browser, improved it over time,
gave it away to consumers, and bullied or bribed an enormous number of industry
participants (computer manufacturers, Internet service providers, etc., etc.) to push it even
if their customers would have rather had Navigator, and ulti mat worked very hard to
make it a“jolting experience” for end users to use anything else.*~ The obvious point
hereisthat if oneisbehind and wants to be tipped-to, one needs to have an offering, as
well asto slow down the momentum and avoid being tipped-from. The end-user side of
that called for al those marketing and strategic moves to, in the early stages, keep |IE
usage at a high enough market share so that the market would not tip to Navigator, and,
in the later stages, to drive up |E usage so as to accelerate thetip to it.

%8 To “cut off their air supply” in Paul Maritz' colorful phrase.

% Many of the mechanisms by which it accomplished that slowing down of competitors are, and
should be, highly illegal. This paper has spent little time on that issue, but it is an important one in the
broader context. See Salop (1999), Bresnahan (2001), and sources cited therein.

® This campaign of mixed legality, cf. sourcesin fn 59.
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The less obvious part of Microsoft’s strategy involved the developer side. Aswe
have seen, standard Microsoft doctrine of platform strategy calls for influencing both
sides, users and developers, of the indirect network effects. Microsoft set out to get
developersto useits Internet technologies by “migrating” them slowly from Windows
technol ogies to Windows+Internet technologies. The network effects in Windows were
extended to include (Microsoft) Internet technologies. How this works out tells us
something more about Microsoft’ s view of the appropriate theory of the industry when
thereisthe possibility of two separate platform layers that might span and abstract one
another. Microsoft seeks to avoid that outcome because of its competitive ramifications.
The same outcomes tell us something else about Microsoft’s views on the pace of
technical change in computing. They strongly favor incrementalism over distruptive
change. Part of the reason isthat in a system of incremental change only, the advantage
goes to the incumbent, which resolves the indeterminacy | flagged in the last section.

Mr. Gates, in 1996, (GX 336) thought “an important benefit of Microsoft’s
strategy is that it preserves the tremendous investments that people and companies have
made in computer hardware, software, and training.” He points to “more than 150
Million users of Windows, 5 million people devel o%'ﬂg windows software . . . more than
1,000 companies supply[ing] component software.”

Mr. Chase further thought that the lock in could be extended from the OS to the

browser

What does this mean for the customer 7 [t means you can kesp your existing hm'd:\.varl:.and software - you can usé your
existing skills and knowledge.... And resp all the benefits of the Met with only minor mm:mema.l_-:ﬁuns u:h_l]s
protecting your existing investments. This is true whether you are an =nd_-1.|ser, MI_S manager, business decision maker
or developer, whether you want to create a commercial or non-commercial Web site, or an Intranet...

Netscape/Sun require & blank sheet, start it all over again approach.

Figure 28
Asdid Chris Jones in the Internet Planning Memo (GX 523) — he talks about
“keeping” and “leveraging” rather than building new momentum:
LTS 0% W KErNEl 10 USET anda L.
Keep Developer Mind Share

The second real benelit here is that we provide a path for developers which keeps them writing 1o
Windows API's. There is a nsed in the marketplace for services which help to deliver this class of
docwnents and applications - by investing in our platform we can define how Windows developers
"go Internet” the Microsoft way.

Leverage Our Existing Evangehsm and Investment

Visual Basic is the most populer language ever. OLE controls have been, and will continue to be, the
big push for the Developer division moving forward. By delivering a true “runtime” version of these
oo pieces, we will attract a new class of developers 1o Windows centric solutions. [n addition,
because this solution scales from runtime to “Ofce-style™ controls, we can leverage our existing tools
and ISV education, and deliver & story which no cther company can maich,

Figure 29

We have already seen GX 684 with its contrast of Netscape “messages’ to various
market constituencies and recommendations of how MSFT should respond. Hereisakey
page about marketing to Independent Software Devel opers:

¢ Many thought this. Mr. Muglia August '96 “’97 Tools Vision” “our Internet strategy brings
with it the adoption of a key integration technology. That technology is of course COM and we can built
upon it asthe basis for our overall toolsvision.”
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METSCAIE

WHAT OUR MESSAGE SHOUVLLY BE

The Internet Requires Dramaric Change

=  Totally new paradigm, everyone needs to
rethink their mvestments.

»  Mescape understands this problem, we
can help you rewnite your apphications

SCrpring

»  Sale and interpreted 15 the way 1o go.

« LiveScript and Java are open foundations
for everyome.

Plaform Specific

o Plaform specific code 15 bad, cross

Leverage

=  Ewvery OV S e Yol make in [mernet
Explorer (OCX, DocObj, euc) is
leveraged in the most popular Windows
prndu.l:l: (OHhice, VB, VT, Windows
Shell).

Drevelopment Tools

e Llse the wools you want 1o, and the
language you want to. Open Scriping
and OLE eantrols will SUPPOIT YU,

= Your exusting wols (VC, VB) |'|-r|p youl

'|J|.11fl.>r|n i berer, MTIEFYE.

*  Take your existing applications and move | Migration

them cross-platform. *  Youdon't have te rewrie your
Plug-lns i application if you dont want 1o, Easy 1o
Simple and designed for Internet nugrate 1o the Interney on Wind2
problems. #  HTML is just another format. We're the

company who helps you bring your
formats to the Web.

# OLE is too complex, not open.

Figure 30

Notice how strongly continuity and the developer’ s past investments and sunk
costs (Microsoft side) are contrasted to change (Netscape side.) Microsoft’s advantages
are headlined asinertial —“Leverage” of existing investment, existing “ Devel optment
Tools” “will help you move” thisisa“Migration” not arevolution. The same themes —
contrast continuity (Microsoft) vs. radical change (Netscape) are reiterated in the
“corporations’ (meaning devel opers of in-house applications) slide. Rather than
“changing the way” you do things, the Internet “is only a part of what you do today.”
Microsoft’ s solution “Works best with your existing products’ — Office, Mail systems,
Development tools.

Mr. Slivka, in “The Web isthe Next Platform”, GX 21 offers atheory of this
(once again that inductive method!) drawing on experience in the operating system and
local area network (Netware again!) markets

Wheen [ reflect om some of pur previous “big basg™ effons -- 0572 and Lank{an - the key Mistake we mace was nol
to Focus on compatibility enough, With (52 (where | spent my first 5.5 years @ Microsoft, workmg primarily on
WE-DOS compatibaliey b, we didn®t support all M5 Di0DS a[lr_\-'il..a'_u,ul:_ ard wee didn™t suppdt mny M S-S dirv ice
drvvers, and we didn ™ even multi-task MS-D0S spplications sl THAM shipped 057 2.0 Regardiess of all the ol
Ny feabares, in OS2 |_||:|_||||-|__|b]., _||g_ wTICT R:’Jph..u AP, memory |r|'|'|-\.'|_'l -\:lll]_ M s il O o DrEaner u,':ln_n'.l'dljl.' froam
ME-[HI5 - custamers had (o glve something up in ordor s swisch 1w 052 their existing softwane® Only with
Windaws 95 Dahere we have forwsed on compatibdlity 10 an amazing exbent) are we fmally going o enabis to move
cusbomess sway from M5S-00%

With LasManager. the compatibilay point was Movell Metwane. W 1ald customers thiey had %o Loss their existing
Wenvell nitworks in order 1o run Lan™an and they would Bave 10 sccem slower performance from LanMas file
LErYErE vi. their existme Motware servers. 5o, o |'|:|:. did Lambddan have the 0572 albatress ||.'|I|E!I":\=I around 1i"s
neck, it also was not & na-brasker apgrade from BMovell 'With Windows NT amd Windews 95 embracing Metware,
we'pe Rinally sinning to gain some grownd here.

Figure 31
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The striking thing about this theory is the degree to which it thinks that disruptive
technical changeisabad idea. Mr. Slivka believes, and Microsoft set out to accomplish,
a smooth and continuous migration to Windows+Internet. At no stage should a
developer or acustomer ever make an incompatible move, all change should come by
way of compatible improvements. This doctrine isthe key to alongstanding mystery
about Micrasoft, how can afirm so full of technically gifted people do so little raw
innovatior«. The answer appearsto lie in Microsoft’s view of the wisdom of disruptive
technical change, not in their capabilities to undertake it.

The strategy for implementing thisis summarized in this very simple and abstract
statement in the marketing review document we |looked at back in[Figure 1)(Gx 488)

m Grow share by pushing Windows industry to the Internet
LEAD THE PARADE FOR EXISTING CUSTOMERS!

Lead existing Windows users onto the web with IE

Educate BDMs on how to make the Active web pay off for them [undone]
Merge Win AP! into the effective Internet API (ActiveX)

— Evangelize millions of Windows developers to build the Web

Figure 32

After slowing down the hare with “gravity,” the tortoise may, at hisleisure,
migrate the existing cluster of network effects into a new technological area.

5) Relationship to Antitrust Case

One of the standing concerns of the netwark effects literature has been the
possibility of “lock in” to inefficient allocations.”* The idea which commenters on
Microsoft, the antitrust case, have drawn from the literature is that the case, whichis
clearly related to the economics of networks, must have at its core an assertion somehow
related to lock in. The market “must” be locked in to an inefficient Wiﬁﬁiows monopoly,
for example, where it might have chosen another, superior technology.™ In the context
of Microsoft, this would mean that the motivation for policy intervention is that the
economy islocked in to a bad standard — Windows — and that the point of the antitrust
case would be to liberate the economy from that lock in. A number of engineers and

%2 A standing mystery in the engineering literature, which frequently poses the question as “why
can't Microsoft innovate?” Microsoft is avery effective incremental improver and commercializer of
software, and those are very important economic tasks in thisindustry. The engineers are asking more
about initiating new and innovative ideas, and they point out that Microsoft has been more of afollower
and less of aleader in that domain. It appearsincorrect to think of thisas Microsoft “can’t” do this. It'sa
management doctrine; they think disruptive technical change isabad idea (Whether only for their position
or for the industry in general remains to be seen.)

% A related set of dynamical welfare economic topics has been addressed in the literature as well.
These include the possibility of excessinertia, a concept closely related to lock in, and its opposite, excess
momentum toward change.

% Or, in aslightly more dynamical version of the same story, the market “must” have excess
inertia as aresult of the network effects that keep the equilibrium standard lodged in Windows. Thus, for
example, it “must” be true that the market “should” have switched to the Network Computer, or OS/2, etc.
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econo%gii sts have joined the debate about the antitrust case from that perspective — on both
sides.

Thisis absolutely not the economic story behind Microsoft, nor could it be under
American antitrust law. That law draws afundamental distinction between monopoly,
which islegal, and monopolization, whichisnot. In thelaw, monopoly means
approximately what it means in economics — subﬁntial market power resulting from
something that permits exclusion of competitors.™ “Monopolization” means more — it
means (a) possessing monopoly power and (b) obtaining or maintaining monopoly power
by means other than competing on the merits. Typically, the logical test for “other than
competing on the merits’ is actions that are profitable only through removing or
softening competitors, not through their direct impact on demand. These are caﬁd (more
or less synonymously) “predatory” or “exclusionary” or “anticompetitive” acts.

The deep economic reason why monopoly, alone, should legal isthat there are
many efficient monopolies. A firm may be able to exclude rivals by having a better
product, or by investing early in afirst-mover-advantage context, or by other means.
Note, however, that this welfare economics argument about outcomes is not where
antitrust law draws the distinction. “Monopolization” isn’'t “having an inefficient
monopoly.” The boundary, instead, is a process one. Monopolies becomeillegal
monolization when obtained or maintained by a process involving anticompetitive
acts %!

Asaresult of thisfundamental tenet of antitrust law, the government did not —
could not — challenge the legitimacy of the Windows monopoly. The core “monopoly

% Engineers write from this perspective reliably. But they are not the only ones. See, e.g.,
Bittlingmayer (1999) who writes“. . . We might get stuck, in theory, with an expensive, inferior operating
system that isimmune to competitive forces. Some economists have indeed proposed an important role for
lock-in generating ‘ market failure,” and in particular market failure that is remediable through the
instrument of antitrust.” The market share leadersin this particular error must be Liebowitz and Margolis,
however, for they have undertaken an enormous program of research examining the question of whether
software markets (including, more recently operating systems) are locked into “bad” outcomes. Passing for
today on the quality of their evidence on this point, it is simply irrelevant to the case.

Another very common form of argument isto make the error in quotes. For example, Muris
(1999) is perfectly correct to answer histitle question, “Is Heightened Antitrust Scrutiny Appropriate for
Software Markets?’ because of network effects with a“No,” (network effects play the role of an entry
barrier and areason to deny distribution to an entrant, familiar unheightened antitrust scrutiny elements.)

Y et he attributes to an enormous number of authors the view that the Microsoft case should be brought to
end inefficient lock in, including Paul Krugman and Brian Arthur.

Not all observers make this error. While they had criticized the “use and abuse” of this new theory
in an earlier paper, Lopatka and Page (1999) for example, while defending Microsoft’s practices as
efficient, correctly note that “ network effects . . .create entry barriersin the market for operating systems”
which isthe main role they play in the case.

% See, e.g., Areeda and Hovenkamp (1996) for a definition. It needn’t mean “no substitutes’ at
all, of course.

%7 Areeda and Hovenkamp (1996) define monopolization analytically as the union of monopoly
power plus "'behavior that not only (1) tends to impair the opportunities of rivals, but also (2) either does
not further competition on the merits or does so in an unnecessarily restrictive way™'.

% While there is a relationship between this process definition and economic outcomes (see
Ordover and Willig and Saloner and Ordover for efforts to make the relationship close) they are not the
same. The courts have adopted the process definition rather than an outcomes one in order to have alaw
that can be meaningfully enforced, rather than because of any conviction that the process definition is better
in substance.
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maintenance” legal theory was that Microsoft had a legitimate monopoly in operating
systems circa 1995, but that the commercialization of the Internet unleashed competitive
forces that might have ended or substantially reduced the importance of that monopoly by
about now (late 2000) if Microsoft had not blocked the competitive process. Thusthe
core of the monopolization claim isthat Microsoft, an established (legal) monopolist, saw
the commercialization of the Internet as highly likely to increase competition in its core
markets. (We saw some parts of this assessment in Section above.) Microsoft was
unable to block the wide distribution of innovative Internet technologies outside its own
control by competing against them. (We saw much of Microsoft’s assessment of that in
section[2)] above.) Microsoft did block that widespread distribution by exclusionary acts
(which we have not spent much time on in this paper.) “Established monopolist fears
competition resulting from new technologies, thwarts distribution of the technologies by
anticompetitive means’ — antitrust law does not need any new economic theory to figure
that one out.

The network effects theory does have arelationship to Microsoft, but it is not that
obvious one. (So much of industry equilibrium is determined by the same objects as the
theory that there must be some relationship.) Thefirst part of the relationship isthe
closest to received theory, and the least important. Network effects in the operating
systems market provide a barrier to entry. The Windows monopoly is highly valuable,
and Microsoft was willing to pay to preserveit. (See discussion of the positive issues
related to thisin section[3)] above.) This relationship is not very important because
theory played a small role in showing that there are in fact entry barriersinto the
operating system monopoly, and no theory whatsoever was needed to show that
Microsoft wanted to preserve the Windows monopoly. Nonetheless, it is true that the
underlying theory of entry barriers defending the Microsoft monopoly in Microsoft was
an indirect network effects theory, relabeled as the “ applications barrier to entry.” What
isimportant in the case is not that we might have permanently locked into Windows, a
bad standard, but rather that, when things changed and Windows might have been
augmented or replaced by f%es outside Microsoft, that Microsoft wasin a position to
block that new competition.

The second relationship is dightly more important to the case. Microsoft saw two
main threats to its monopoly as aresult of the commercialization of the Internet, cross-
platform Java (cross-platform: runs on PC or Mac or Linux or etc.) and Netscape's
browser. Microsoft sought to prevent widespread distribution of these innovative
technologies. Network effects in the browser market were part of Microsoft’ s thinking.
They sought to slow down the process of convergence to a Netscape Navigator standard
or to an open standard outside Microsoft’s control. Related network effects for
applications divided between your PC and servers on the Internet were part of
Microsoft’ s thinking on why to slow down the process of convergence to a cross-
platform Java standard. (See discussion of the positive issues related to browser
standards in section 2)] above.) But the specifics of Microsoft's thinking played little

% Relatedly, entry barriersinto browsers are buttressed by network effects, so that Microsoft’s
current browser monopoly is unlikely to be reversed by entry — an entrant will find itself in the position of
the Microsoft employees quoted in section 2)c) — unable to win by having a better product against an
entrenched incumbent — and no entrant will have a monopoly operating system to tie its browser to.
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rolein the lawsuit; their conclusion that these new technologies were a threat and the
anticompetitive character of their blunting of that threat were what mattered legally.
Which leads me to the third role that network effects and lock in — but not
received theory — played in the case. That was the possibility that disruptive changein a
complement might be the force that ends lock in to a standard. (see sectionsf)a)]
above) The commercialization of the Internet looked to market participants, including
Microsoft, as a big enough piece of disruptive change to possibly end or heavily modify
the existing structure of positive feedback. That was prevented by Microsoft’s
anticompetitive acts. Here both practice (Microsoft didn’t wait for an academic theory to
tell it to block those developments) and policy (the law condemns such blocking though
the theory hasn’t gotten there yet) have outrun theory. Exactly that thing which the
theory had not yet reached is the most important part of the case. It isahuge irony that
many observers think that the case was specul ative because it was “based in” the theory.

6) Conclusion

What | have tried to do in this paper is bring forward those remarks by the
business people — mostly candid remarks with a strategic or manageria purpose — that
illuminate the theory. This has done two interesting things, and another thing, perhaps
worth remembering, that is of less immediate import to the development of the theory.
The first interesting thing is that an extraordinary number of the issues raised in the parts
of modern economic theory that bear on an attempt to collaboratively tip a marketplace
play a substantial role in the businesspeopl € s thinking and acting. | refer here not only
to the positive feedback and lock in economics, but also to the economics of imperfect
information in bargaining, to theories of leadership as selection of equilibria, and to the
impact of asymmetric information in a coordination game (or bargaining game.) Wow!

Second, in severa ways, and here | do emphasize narrowly the positive feedback
and lock in stories, practice is richer and more thoughtful than theory. In particular,
practice has had to deal with the general equilibrium problem of multiple, partially
overlapping clusters of positive feedback. This leads to some important ideas, at least in
practice, having to do with why vertical disintegration (of the platform space) is more
competitive in network industries and to very complex doctrines of technology strategy.

The third lesson, and one that we should try to remember all the time, isthat all
the objects we put into neat boxes for purposes of analytical clarity in theory won't go
there in the world.

Finally, let me say that while | admire the craft and analytical thinking one finds
in the Microsoft documents, and find their ideas highly useful in informing my positive
thinking about network effects and lock in theory, no one should confuse that with
normative admiration for what they accomplished. All that brilliance was spent to slow
down the rate of technical change resulting from the commercialization of the Internet so
asto give Microsoft, imitator not inventor, enough time to ponderously take proprietary
control of it.
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