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A Competitive Perspective on Internet Explorer

By StEVEN J. DAVIS AND KEVIN M. MURPHY*

Microsoft’s Internet Explorer (IE) technolo-
gies are included in Windows at no separate
. charge. Versions 1 and 2 of IE functioned as
add-on features in Windows 95. They were not
tightly integrated into Windows and did not
make applications programming interfaces
available to other software. Over time, IE be-
came increasingly integrated into Windows,
sharing code with other Windows features and
supplying processing services to other operating-
system components and to software applica-
tions. In addition to distribution as part of
Windows, Microsoft has routinely offered free
IE distribution and upgrades through other
channels. Microsoft has also compensated inter-
net access providers (IAP’s) and internet con-
tent providers (ICP’s) for their efforts to
promote the use and distribution of IE. Despite
IE’s “no-revenue” track record and assurances
of free availability in the future, Microsoft
spends large sums developing and promoting
IE.

One interpretation of these (and other) facts
holds that Microsoft unlawfully “tied” the
browsing functionality of IE to Windows 95 and
98 for anticompetitive purposes. This view rests
on the premise that a non-Microsoft web
browser could evolve into a substitute for Win-
dows or promote potential substitutes. Of
course, the emergence of a substitute would
erode the profitability of Windows. Hence, ac-
cording to this view, Microsoft sought to pre-
clude or forestall the emergence of alternative
software platforms by tying its own web
browser to Windows and by entering into pro-
motional agreements that raise costs for rival
web browsers.

As an alternative to this view, we offer a
pro-competitive perspective on Microsoft’s be-
havior with respect to IE. Our perspective res-
onates with several other aspects of Microsoft’s
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behavior as well. It also carries important im-
plications for the connection between market
structure and consumer welfare.

I. Zero-Price Distribution of Internet Explorer

Several factors play a role in the design,
pricing, and distribution of IE, but a key factor
is the complementary nature of the demand for
Windows and the demand for web use. The web
has sparked a tremendous upsurge of interest in
personal computers (PC’s) and PC software.
Since every PC requires an operating system,
developments that tap the latent demand for
web access also increase the demand for Win-
dows. In this regard, lower prices, wider distri-
bution, and better technology for web usage all
stimulate the demand for Windows.

It is helpful to develop this logic in the con-
text of a two-good linear demand system: g,
a; = byp, + dp, and g, = a, — byp, + dp;,
where ¢ and p denote quantities and prices, and
the parameters satisfy a > 0, b > 0, and 0 <
d < by, by; d > 0 corresponds to complemen-
tary demand. Also, let c; and ¢, denote constant
marginal costs of production. This demand sys-
tem admits explicit analytic solutions for the
integrated single-firm market structure and for a
two-firm market structure with Cournot or Ber-
trand competition.

Consider the integrated, single-firm solution.
Because of complementary demand, a profit-
maximizing firm may price one good below
marginal cost. The firm prices good 2 below
marginal cost if and only if a, < (a;d)/b;.
If the marginal costs are modest, the profit-
maximizing outcome can involve a zero or neg-
ative price for one good. This outcome is more
likely, other things equal, for the good with
lower demand as measured by its relative value
of a. As an example, for a; = 100, a, = 20,
by=by=1,¢c; =c, =10,and d = 0.5, the
unconstrained profit-maximizing prices are
p; = 65 and p, = —15. Here, complementary
demand leads the firm to set p, below marginal
cost to stimulate additional sales of good 1 and,
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so long as marginal cost is not too high, to set p,
below zero.

In practice, a negative price may or may not
exploit complementary demand more effec-
tively than a zero price. If a negative price can
be conditioned on actual use, then the firm earns
more profits in the example by paying for the
distribution or use of good 2. Alternatively, if
paying for use is infeasible, there is no point in
offering the product at a negative price. Instead,
by distributing the product at no charge, the firm
maximizes product usage (and any effects of
complementary demand) without incurring the
additional expense of paying customers to take
possession. Taking this observation into ac-
count and setting p, = 0 leads to a profit-
maximizing price for the first good of p; =
57.5.

The example captures three salient aspects of
the pricing and distribution of Windows and
related Microsoft software. First, an operating
system is highly complementary with applica-
tions software and web use. Second, marginal
costs (of production, distribution, and customer
support) are modest for many types of software,
so that below-cost pricing can easily involve a
zero-price outcome. Third, the demand for Win-
dows is greater than the demand for a particular
component or for a separate applications prod-
uct, which implies that Windows plays the role
of good 1 in the numerical example.

This analysis provides a simple explanation
for the zero-price bundling of IE with Windows
and the promotion and free distribution of IE
through other channels.! There are no dynamic
or strategic considerations in this explanation,
just basic price theory. Thus far, we have also
ignored any direct technological benefits of in-
tegration, as opposed to mere bundling. Instead,
the key elements of the explanation are low
marginal costs for the bundled feature and com-
plementary demand with Windows.

! Benjamin Klein (1999) focuses on ancillary revenues
generated by Web portal traffic in his explanation for the
zero-price distribution of web browsers. Such revenues are
small in Microsoft’s case, and they do not figure in our
explanation. However, Klein’s analysis suggests that the
price of browsing software would have gravitated to zero
even absent Microsoft’s aggressive pricing. Many Internet-
based firms have powerful incentives to promote free Web
access.
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Two additional cost factors reinforce the
complementary demand motive for zero-price
bundling with Windows. First, bundling (or in-
tegration) is more convenient for the consumer
than other distribution methods, because it elim-
inates the time and effort required to obtain and
install the zero-price item. Second, bundling is
less costly for the software firm. There are no
separate distribution costs and no customer sup-
port costs related to separate installation. If
complementary demand and low marginal costs
lead to a negative or zero price, these additional
cost factors make bundling or integration the
preferred distribution method.

II. Market Structure and Consumer Welfare

Complementary demand across product lines
gives Microsoft a stronger incentive than rivals
to set low prices, even when it has the same cost
structure as rivals and the same degree of mar-
ket power for particular software products.
Whether through zero-price bundling of soft-
ware features or lower prices on stand-alone
products, aggressive pricing to exploit comple-
mentary demand raises output, improves eco-
nomic efficiency, and benefits consumers. In
Davis et al. (1999), we develop the analysis for
the linear two-good demand system. Given d >
0, we show that the integrated, single-firm out-
come generates more consumer surplus than the
Bertrand or Cournot equilibrium with a separate
firm producing each good. Compared to the
integrated solution, both prices are higher with
Cournot behavior, and at least one price is
higher with Bertrand behavior.

Very much in line with this analysis, Mi-
crosoft has been a price-cutter in many software
application categories including CD encyclope-
dias, web browsers, personal financial planning,
and core business applications. Stan Liebowitz
and Stephen Margolis (1999 pp. 154-57) pro-
vide systematic evidence. This behavior is a
natural consequence of Microsoft’s broad soft-
ware product line, given that distinct categories
of software applications are complements in use
and, especially, given the strong complementa-
rity between Microsoft’s platform products like
Windows and its software applications that run
on Windows.

This analysis also leads to a simple pro-
competitive interpretation of Microsoft’s
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willingness to spend large sums developing In-
ternet Explorer despite the availability of alter-
native web browsers. In terms of the model,
suppose that two complementary products, OS
and WB, are initially developed and marketed
by separate firms who behave as Cournot or
Bertrand actors. In light of the preceding anal-
ysis, the two firms have a strong incentive to
merge, and a merger would benefit consumers.

Nevertheless, suppose that merger is not vi-
able, either because other aspects of the two
businesses do not mesh well or because of op-
position by the antitrust authorities. Instead, the
two firms might enter into a subsidy arrange-
ment designed to internalize the demand
complementarity. An optimal arrangement
would provide for net-of-subsidy prices that
replicate the integrated solution. Indeed, many
firms enter into mutual promotion agreements
that involve cross-subsidies, but these arrange-
ments can run into serious implementation
problems. For example, if the OS firm subsi-
dizes the sale of WB, the WB firm may respond
by exaggerating its sales or by expanding into
market segments that are not especially helpful
to the OS firm. In addition, disagreements re-
garding demand may hamper an effective sub-
sidy arrangement. Most important, the subsidy
solution does not confer common ownership
and control, which creates problems if the two
firms have imperfectly aligned incentives over
how to market or develop their respective prod-
ucts. Thus, even with a subsidy arrangement
that optimally internalizes the static demand
complementarity, each firm has a continuing
incentive to bring the two products under com-
mon ownership and control.

Consider the issue in the two-good demand
system. Rule out cross-firm subsidies and make
four particular assumptions. First, the two
goods are initially sold by different firms. Sec-
ond, it is costly for the OS firm to develop its
version of WB, but much more costly for the
WB firm to develop a version of OS. Third, the
demand structure and marginal production costs
are such that the profit-maximizing price of WB
is zero or negative in the integrated solution.
Fourth, the markets for OS and WB are large
enough that entry into the WB market is prof-
itable for the OS firm. These assumptions par-
allel the market situation circa 1994 as it
pertains to Microsoft and its Windows operat-
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ing system, on the one hand, and Netscape and
its Navigator Web Browser, on the other.

Given these assumptions, the OS firm finds it
profitable to develop its version of WB despite
large development costs. The OS firm then pro-
ceeds to give away its version of WB at no
charge. It may even pay others to distribute WB
or pay consumers to use it. This obviously
harms the original WB firm. Indeed, in our
stylized model with perfectly substitutable WB
products, the OS firm drives the original WB
firm out of the market. But consumer surplus
and total profits are higher than in the initial
two-firm equilibrium.

The “stylized facts” in this analysis parallel
important elements of Microsoft’s behavior
with respect to IE. Microsoft spent large sums
developing IE, then proceeded to bundle it
with Windows at no charge and aggressively
promoted and distributed IE through other
channels. Our analysis casts these facts in a
pro-consumer, pro-efficiency light. In contrast,
the government interprets Microsoft’s decision
to spend large sums to develop and promote a
“zero-revenue” product as clearly “anticompeti-
tive” and “predatory” actions.

The complementary-demand perspective ex-
plains Microsoft’s large and broad presence in
software markets as a natural consequence of its
ownership of Windows, the product with the
largest development costs and most extensive
complementarities. It also explains why Mi-
crosoft is the leading supplier of software
development tools, and why it intensively cul-
tivates the development of software applica-
tions by other firms, even its competitors. Note
that Microsoft’s incentive to stimulate applica-
tions persists even if there is no entry threat in
the market for software platforms. Hence, the
motive for cultivating applications identified
here is distinct from any desire to fortify an
“applications barrier to entry.”

If the complementary-demand interpretation
of Microsoft’s product development and pricing
behavior is correct, or even an important part of
the full story, then Microsoft’s broad presence
in software markets has highly beneficial effects
for consumers and economic efficiency. By the
same logic, breaking Microsoft apart so as to
separate the software applications division from
operating systems and software platforms, as
some have suggested, would raise prices, lower
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output, and reduce consumer welfare. On top of
these static losses, by undermining Microsoft’s
ability to internalize demand complementari-
ties, a breakup would lessen its incentive to
develop new and improved software applica-
tions through its own efforts or by subsidizing
the efforts of other firms.

III. Direct Benefits of Integration

The foregoing analysis does not explain
why Microsoft integrated IE more tightly into
Windows over time. We offer brief remarks
here and treat the general topic of software
integration at some length in Davis et al.
(1999).

An important motive for integration was Mi-
crosoft’s desire to make IE functionality avail-
able to other Windows components and to
software that runs with Windows. For example,
integration made it easy for other software ven-
dors to create specialized browser shells by
calling upon the IE functionality built into Win-
dows. The manner of integration is also impor-
tant. In particular, the “componentized”
architecture of IE makes it possible for other
software applications to call upon IE function-
ality in a selective manner that affords greater
flexibility to the software developer and is less
obtrusive to the computer user. This aspect of
IE’s internal design was an important factor in
Intuit’s decision to switch from Navigator to IE
as its primary browser for Quicken products.
Intuit subsequently distributed five million cop-
ies of IE with 1997 versions of Quicken, Tur-
botax, and Quickbooks. IE’s componentized
architecture also played an important role in the
decision by America Online to switch from
Navigator to IE. These examples illustrate some
of the consumer benefits of IE integration that
enhance the platform value of Windows.

Microsoft’s integration path for IE exhibits
two important similarities to its behavior in
other settings that do not involve allegations of
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anticompetitive conduct. First, many stand-
alone software features are later integrated into
Windows and other commercial software plat-
forms. Disk compression, memory manage-
ment, and printer drivers are among numerous
examples of software features that once stood
apart from the operating system but were later
integrated. This strong tendency toward integra-
tion and expanding functionality is by no means
limited to software platforms. Commercially
successful word processors now incorporate
vastly more features than the word processors of
years past. Second, software bundling is often a
precursor to software integration. For example,
Microsoft’s highly successful Office Suite was
first marketed as a bundle of compatible soft-
ware products. Over time, the underlying soft-
ware code became increasingly integrated,
partly to facilitate a more uniform feature set
and user interface. Code sharing also reduced
software development costs and made it more
worthwhile to optimize the design of particular
software components.

These brief remarks point to pro-competitive
aspects of IE integration into Windows that
reinforce the pro-competitive aspects of zero-
price bundling motivated by complementary
demand.
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