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Foreword

v

In this paper, Jeff Eisenach tackles the important and
timely debate surrounding the regulation of Internet-

based communications. Broadband service providers
are currently treated differently from other informa-
tion technology industries in that they are subject to
increasing levels of ex ante regulation by the Federal
Communications Commission (FCC). Other Internet
sectors are subject to ex post treatment under stan-
dard antitrust laws. The discrepancy is justified by
claims that broadband is somehow crucially different
from the remainder of the Internet ecosystem and as
a result requires special regulatory practices.

The FCC outlined its rationale in the December
2010 Open Internet Order; however, its authority to
implement the order is currently being challenged in
court. Verizon Wireless appealed FCC’s “data roaming”
rules, which would impose new open-access regula-
tions on broadband service providers, and last month
the FCC presented oral arguments defending its rules. 

In a similar case, the DC Court of Appeals will
pass judgment next year on the “net neutrality”
rules, which would prohibit broadband providers
from engaging in business practices that are both
common and legal in other industries. The out-
comes of these cases will help answer the question

at the heart of the issue: will more regulation improve
broadband networks? 

The case for heavier government regulation is
often justified on the grounds that competition in
broadband markets operates differently from com-
petition in other Internet markets. Many believe
that broadband is a monopoly, but in this paper,
Eisenach argues the other side and makes a con-
vincing case that this assumption is simply not true.
He analyzes the core characteristics of broadband
networks—dynamism, modularity, network effects,
and multisidedness—which are remarkably similar
to other information technology industries. His
analysis effectively dismantles the claim that broad-
band deserves asymmetric regulatory treatment and
suggests that modern antitrust principles should be
applied instead. 

Applying the proper regulatory framework is cru-
cial since a failure to do so can stifle the incentives to
innovate with broad implications for the entire econ-
omy. It is my hope that this paper will help identify
the appropriate policies that will encourage competi-
tion among broadband service providers. 

—Aparna Mathur, AEI Economic Studies Editor



Like the other information technology (IT) markets
that comprise the Internet ecosystem, broadband

communications services are characterized by rapid
innovation, declining costs, product differentiation,
competitive price discrimination, network effects,
and “multisidedness.” Broadband Internet service
providers (ISPs) make large sunk cost investments
and seek to differentiate their products so that they
can earn economic returns on those investments.
They seek to assemble or participate in systems that
create value for consumers and do so by choosing both
the platforms they join and the products with which
they interconnect. They experience both supply-side
economies of scale and scope and demand-side exter-
nalities that create powerful incentives to increase vol-
umes by maximizing system openness, but as with
other IT firms, these incentives do not always out-
weigh the costs of interoperability. In short, like other
IT markets, broadband (1) is characterized by rapid
innovation, high sunk costs, and declining average
costs (dynamism); (2) functions as a complementary
component in modular platforms (modularity); and
(3) is subject to demand-side economies of scope and
scale (network effects).

Despite these similarities, broadband is treated dif-
ferently from other IT industries when it comes to
competition policy: competition in the rest of the IT
sector is subject to scrutiny under antitrust laws,
while broadband is regulated by the Federal Com-
munications Commission (FCC). Indeed, the FCC is
currently in court defending its authority to impose
“net neutrality” regulations prohibiting broadband
ISPs from engaging in business practices that are both
presumptively legal and commonplace in other
industries. In the wireless arena, the FCC asserts its
authority over the electromagnetic spectrum to
impose economic regulation on wireless ISPs. And

the commission’s recent decision to extend the $9 bil-
lion “universal service” program (heretofore limited to
telephone services) to broadband promises to impose
de facto price controls on broadband ISPs that partic-
ipate. In short, while other elements of the “Internet
ecosystem”—applications, content and devices—
receive ex post treatment under the antitrust laws,
broadband ISPs are subject to ex ante regulation.

Broadband is regulated differently from other IT
markets in part because it is analyzed differently.
Although important unsettled questions remain about
how best to police competition in such markets, it is
generally agreed that analysis of such markets should
deemphasize the traditional “structure-conduct-
performance” paradigm and assess the consequences
of potentially harmful conduct on a case-by-case basis.
Thus, high levels of concentration in IT markets such
as handsets, operating systems, search engines, and
social networks are not regarded as signals of market
power (or at least not market power sufficient to jus-
tify ex ante regulation), but the FCC often still utilizes
anachronistic measures of concentration to justify reg-
ulation of broadband markets. 

One asserted rationale for asymmetric treatment is
the notion that broadband networks are uniquely at
the “core” of the Internet while content, applications
and devices are at the “edge.” This metaphor is at best
misleading, and in any case does not justify differen-
tial policy treatment. To the contrary, for purposes of
competition analysis, it is no longer possible to dis-
tinguish meaningfully between the competitive char-
acteristics of broadband markets and other IT
markets, and accordingly, there is no basis for asym-
metric regulatory treatment. Accordingly, ex ante
oversight of competition by the FCC should be
replaced by the same ex post enforcement framework
that applies to the rest of the Internet ecosystem.

Executive Summary
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Introduction
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It is increasingly apparent that markets for broad-
band communications services share many of the

“high-tech” characteristics found in other information
technology (IT) markets, including rapid innovation,
declining costs, product differentiation and competi-
tive price discrimination, network effects, and “multi-
sidedness.”1 These characteristics have important
implications for competition analysis, including the
need for increased focus on market dynamism and
vertical relationships among market participants, a
reduced emphasis on traditional structural presump-
tions, and increased reliance on case-by-case analysis. 

Some scholars suggest competition in IT markets
is so naturally intense, or that the risks of policy error
are sufficiently high, that enforcers should apply a
reduced level of antitrust scrutiny.2 Others argue that
IT markets are in some respects more prone to mar-
ket failure than more traditional markets and hence
deserve enhanced scrutiny.3 The Federal Communi-
cations Commission’s (FCC’s) December 2010 Open
Internet Order seems to endorse an extreme form of
the latter view.4 While the FCC presented a cursory
“structural” assessment of the broadband market,5 it
ultimately concluded that the conduct it sought to
deter does “not depend upon broadband providers
having market power with respect to end users”6

and, in fact, that the “broad purposes of this rule . . .
cannot be achieved by preventing only those prac-
tices that are demonstrably anticompetitive or harm-
ful to consumers.”7 Instead, the FCC determined
that ex ante regulation of broadband providers’ con-
duct in the “Internet ecosystem”8 was justified based
on arguments associated with network effects and
multisidedness—theories that, it concluded, suggest
that broadband Internet service providers (ISPs)
might “set inefficiently high fees to edge providers”9

or “withhold or decline to expand capacity.”10

The FCC’s acknowledgement that broadband
markets have become integrated with the overall
Internet ecosystem is reflective of a rapidly emerging
consensus.11 However, its decision to impose price
controls and preemptively ban certain conduct, and
to do so without finding that the conduct at issue
was harmful to consumers, is not easily squared with
mainstream academic opinion, which widely agrees
that competition oversight of IT markets should be
case-specific, narrowly tailored, and grounded in a
concern for consumer welfare.12

As this is written, the FCC’s authority to imple-
ment the Open Internet Order is being challenged in
litigation before the US Court of Appeals for the DC
Circuit.13 Even if the challenge is successful, how-
ever, the FCC might assert its authority to impose ex
ante rules on broadband services through a variety of
means. For example, the agency imposes various reg-
ulations on wireless ISPs, based at least in part on its
authority over the electromagnetic spectrum,14 and,
its recent expansion of the Federal Universal Service
Fund—heretofore limited to supporting voice com-
munications services—would subject broadband
ISPs receiving support from the new Connect Amer-
ica Fund to de facto price regulation.15 Moreover,
even if the Open Internet Order is overturned, the
FCC might well attempt to revisit its prior decisions
declaring that broadband is not a telecommunica-
tions service and hence not subject to the FCC’s core
authority over common carriers. As recently as 2010,
the FCC’s general counsel issued a memorandum
stating that it could declare broadband a Title II
“communications service,” subject to the full array of
common carrier rules designed for monopoly
providers of traditional telephone service.16

The central thesis here is that the expansion of ex
ante FCC regulation over broadband markets is



inconsistent with both academic consensus and market
reality. To the contrary, the convergence of broadband
with other IT markets argues for a convergence at the
policy level as well: if it is no longer possible to distin-
guish meaningfully between the competitive character-
istics of broadband markets and other IT markets, the
basis for asymmetric regulatory treatment—for ex ante
regulation of broadband services and ex post
antitrust scrutiny of other IT markets—is impossible
to sustain. Further, if the choice is between applying
modern competition principles to broadband and
subjecting the rest of the Internet ecosystem to FCC-
style regulation, the former course is far superior to
the latter.

In this context, this paper examines the market
for broadband services through the lens of the litera-
ture on competition in IT markets. I conclude that
the competitive dynamics17 of broadband markets
are now substantially similar to those in other sectors
of the Internet ecosystem and that competition 
oversight of broadband markets should therefore be
brought into conformity with the ex post, case-specific
approach applied to other IT markets. This discus-
sion is organized around three sets of characteristics
that distinguish competition in IT markets from
competition in more traditional ones: dynamism,
modularity, and network effects.

By dynamism, I refer to what is sometimes called
“innovation competition” or “Schumpeterian compe-
tition.” It is the idea that firms compete primarily by
creating new and better products, as opposed to
“static competition,” in which firms compete to
charge the lowest price for a homogenous and
unchanging commodity. Markets characterized by
rapid innovation are often associated with high rates
of capital spending (for R&D and capital expendi-
tures), economies of scale and scope, “competitive
price discrimination,” and product differentiation.

Modularity refers to what some have called “mix and
match” competition: the ability to assemble bundles of
complementary products from different suppliers, and
the interoperability (for example, the existence of stan-
dards or of a technology “platform”) that makes it pos-
sible to do so. Providers of complementary products in

such markets must cooperate to make their products
work together, but they also compete for the economic
rents generated by a successful platform, including by
seeking to become “customer facing.”

Third, network effects are present in markets where
the value of a product or service to each customer is
affected by the number of other customers who use
it, as with telephones and fax machines, for example.
Multisided markets represent a particular form of
network effects, in which some types of consumers
attach value to the presence of other customer types,
such as when stock exchanges compete for both list-
ings and investors or newspapers compete for both
readers and advertisers. Both phenomena represent
what can also be referred to as demand-side comple-
mentarities or, to be more specific, demand-side
economies of scale (network effects) and demand-
side economies of scope (multisidedness).

Taken together, these characteristics cause the
competitive dynamics of IT markets to differ from
the competitive dynamics of more traditional ones.
They help to explain, for example, why IT markets
are often relatively concentrated yet typically exhibit
high levels of rivalry and strong performance. All
three sets of characteristics are present in broadband
markets, which despite being relatively concen-
trated, evidence falling prices, rising output, rapid
innovation, and few apparent instances of anticom-
petitive conduct.

The remainder of this paper is organized as fol-
lows. Section 2 briefly discusses the “structure-
performance paradox,” finding that, like many other
IT markets, the broadband market exhibits both (a)
relatively high levels of concentration by traditional
metrics, and (b) strong performance in terms of out-
put expansion, innovation, and other metrics. Section
3 describes the broadband market from the perspec-
tive of the three themes I described—dynamism,
modularity, and network effects—and shows how the
economic phenomena associated with these concepts
affect the competitive dynamics of broadband mar-
kets, causing them to behave like IT markets. Section
4 outlines some specific implications of this analysis
for competition oversight of broadband markets, 
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concluding overall that the dynamism and complex-
ity of broadband markets, and their interrelatedness
with other elements of the Internet ecosystem, argue

strongly against the sort of industrial policy–oriented,
ex ante regulation practiced by the FCC. Section 5
provides a brief conclusion.
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In a 1999 article on competition in the computer
industry, Tim Bresnahan took note of an interest-

ing paradox arising out of Andy Grove’s description
of the computer industry.18 In Only the Paranoid Sur-
vive (1995), Grove had argued that the industry had
shifted from a “vertical” to a “horizontal” structure
comprised of independent competitors at each of
several layers (for example, Dell and Hewlett-
Packard selling computers and Microsoft and Apple
selling operating systems).19 Moreover, Grove said,
competition in this new “mix and match” model,
was more intense than in the old vertically inte-
grated structure in which firms like IBM and DEC
competed to sell the entire “stack” of complemen-
tary products and services. Bresnahan noted that
Grove’s assessment was widely shared: “Almost all
market participants characterize the ‘Silicon Valley’
style of industry organization as more competitive
than the ‘IBM style.’”20

For economists, Bresnahan pointed out, Grove’s
conclusions presented something of a puzzle:

The puzzle arises when one looks at [the new
horizontal structure] with an industrial organ-
ization economist’s eyes, especially with an
antitrust economist’s eyes. Several of these
‘competitive’ horizontal layers have very con-
centrated structures, typically suggesting a
dominant firm and fringe model. . . . [A]n ele-
mentary structural analysis shows a puzzle.
How can this be so competitive?21

As Bresnahan said in 1999, “Resolving the puz-
zle is the key to understanding computer industry
competition.”22 The same is true for broadband
markets today.

The Structural Presumption

Although recent developments have begun to shift
the focus of competition analysis away from struc-
tural presumptions,23 both the antitrust agencies and
the telecommunications regulatory agencies—the
FCC and state public utility commissions—continue
in many cases to base their analyses largely on tradi-
tional concepts of market definition and concentra-
tion. While rebuttable, the “structural presumption”
is that, other things equal, highly concentrated mar-
kets are more likely than unconcentrated ones to be
subject to the exercise of market power.24

Market power takes two basic forms. First, firms
may possess traditional market power: the ability to
raise price above the competitive level, reduce quality,
or otherwise deprive consumers of the benefits of
competition (for example, by slowing innovation).
Traditional market power is manifested through
either coordinated effects (explicit or tacit collusion)25

or unilateral effects; the latter is typically associated
with some form of locational market power26 result-
ing from geography or product differentiation, which
allows a firm to raise prices (or lower quality) to a
subset of consumers without having to fear that they
will switch to competitors in sufficient numbers to
make the price increase unprofitable.27 Second, firms
may possess exclusionary market power: the ability to
deprive competitors or potential competitors of
inputs or access to markets or to raise their costs,
reducing competition in the long run.

Traditional analysis invariably concludes that
markets for broadband service are relatively concen-
trated: as illustrated in figure 1, there typically are
two wireline suppliers and three wireless providers
serving each community. Moreover, although many
think that the next generation of 4G wireless services
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(based on LTE or WiMAX technology) will serve as
an economic substitute for wireline broadband, there
is not yet a consensus that that moment has arrived;
hence, the wireline and wireless markets are often
considered separately.28 Finally, it would seem that
entry barriers in wireline service are high enough to
make new entry unlikely, and even in wireless, some
argue that the costs of acquiring spectrum and build-
ing out a network limit the likelihood of entry.29

In its Open Internet Order, the FCC summed up
the structural evidence as follows:

(1) The wireline broadband market is highly
concentrated, with most consumers served by
at most two providers; (2) the prospects for
additional wireline competition are dim due to
the high fixed and sunk costs required to pro-
vide wireline broadband service; and (3) the
extent to which mobile wireless offerings will
compete with wireline offerings is unknown.30

As noted above, the FCC ultimately refused to base
its net neutrality rules on a finding that broadband

ISPs had traditional market power.31 In other con-
texts, however, it has not hesitated to rely on structural
evidence as a basis for findings of market power. In its
2010 Qwest Forbearance Order, for example, the FCC
conducted a “traditional market power analysis,”32

determined that “the retail mass market for wireline
services in Phoenix remains highly concentrated with
two dominant providers, Qwest and Cox,”33 and was
“unable to find that Qwest is subject to effective com-
petition in the Phoenix MSA.”34

Similar findings frequently play important roles in
the FCC’s analyses of wireless competition. In its
recent Data Roaming Order, it justified the new rules
in part on grounds that they would “promot[e] com-
petitive choice in broadband services.”35 Similarly, the
FCC cited the desire to increase the number of wire-
less broadband providers in its decision granting a
wireless license transfer from Skyterra Communica-
tions to Harbinger Capital Partners Funds.36 In 2010,
for the first time in many years, the FCC failed to find
the wireless market “effectively competitive,” at least
in part as a result of concerns about “continued
industry concentration.”37 In 2011, the Department

7
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FIGURE 1
US RESIDENTIAL BROADBAND AVAILABILITY BY MODALITY, 2009

SOURCE: Federal Communications Commission, Office of Broadband Initiatives, Connecting America: The National Broadband Plan (March 2010).
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of Justice sued to block the acquisition of AT&T by
T-Mobile in part because “the proposed merger would
result in an HHI [Herfindahl-Hirschman Index] of
more than 3,100 for mobile wireless telecommunica-
tions services, an increase of nearly 700 points. These
numbers substantially exceed the thresholds at
which mergers are presumed to be likely to enhance
market power.”38

More broadly, the structuralist approach has been
a touchstone of groups advocating increased regula-
tion, which have frequently characterized the wire-
line broadband market as a “cozy duopoly”39 and
argued that even the wireless market has an insuffi-
cient number of competitors to achieve a competitive
result.40 According to Cooper,

Most communications markets have a small
number of competitors. In the high speed
Internet market, there are now two main com-
petitors and the one with the dominant market
share has a substantially superior technology.
When or whether there will be a third, and
how well it will be able to compete, is unclear.
This situation is simply not sufficient to sustain
a competitive outcome.41

For structural purists, a market with even six com-
petitors would not be sufficiently unconcentrated to
produce competitive results.42

The predicted consequences of high concentra-
tion, according to the structuralists, include high
prices; reduced output; retarded innovation; and 
frequent, successful exclusionary conduct. In a joint
2007 filing at the FCC, for example, the Consumer
Federation of America, Consumers Union, and Free
Press argued that, as a result of high concentration
and insufficient regulation, US broadband connec-
tions were “slow, expensive, and not universally
available.”43 Pointing to inadequate competition in
the wireless market and the failure of the FCC to
impose network neutrality regulation, the groups
complained that wireless broadband networks
“actively block the use of unapproved equipment,”
that “certain applications and services are prohibited

(e.g., VoIP),” and that network operators were seek-
ing to turn wireless services into “a proprietary net-
work of ‘walled garden’ content and services.”44

The Performance Paradox

The broadband industry has consistently con-
founded structuralist predictions of poor perform-
ance, thus presenting precisely the same type of
paradox Bresnahan identified in Grove’s analysis of
the “new” computer industry. Despite (or perhaps
because of) high concentration, broadband output is
rising, prices are falling, quality is increasing, firms
are making large investments in new technologies
and infrastructures, rivalry is intense, and there are
few significant instances (some would say none) of
demonstrated anticompetitive conduct. 

While a complete discussion of the performance
of US broadband markets is beyond the scope of this
paper, a lengthy treatment is hardly necessary to
reject the “cozy duopoly” hypothesis. Indeed, the
evidence that broadband markets are performing
well can be found in the FCC’s own reports, begin-
ning with the 2010 National Broadband Plan (NBP)
report, which concluded, “Due in large part to pri-
vate investment and market-driven innovation,
broadband in America has improved considerably in
the last decade. More Americans are online at faster
speeds than ever before.”45 Research performed for
the FCC in conjunction with the NBP report found
that real wireline broadband prices fell at a 5 percent
annual rate between 2004 and 2009,46 while evi-
dence reported by the FCC in its regular CMRS Com-
petition Reports shows rapid declines in prices for
both mobile voice and data.47

Quality-adjusted broadband prices have declined
primarily as a result of higher speeds, which in turn
reflect the deployment of more capable infrastruc-
ture. The NBP report surveyed deployment plans of
new broadband infrastructures by major broadband
providers. As shown in figure 2, it found that both
telephone companies (deploying either fiber-to-the-
premises [FTTP] or advanced DSL infrastructures)
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and cable companies (rolling out third-generation
DOCSIS 3.0 infrastructure) were in the process of
completing upgrades to their networks and that
Clearwire had begun rolling out a nationwide 4G
network based on WiMAX technology. Separately,
the report noted that several wireless carriers had
announced plans to roll out 4G wireless networks
based on LTE technology, including Verizon, which
had committed to upgrading its entire 3G infrastruc-
ture to 4G by 2013.48

In another report prepared in conjunction with the
NBP, Atkinson and Schulz surveyed the capital expen-
ditures of major US communications companies, esti-
mating investments for 2008 through 2015 based on
actual spending and announced plans, concluding
that cumulative private-sector investment in broad-
band infrastructure over the eight-year period would
total $244 billion.49 The NBP report specifically

concludes that high levels of investment are the
result of competition among network operators.50

Declining prices, improving quality, and increasing
availability have led to increased adoption and output.
In a report released in February 2011, the National
Telecommunications and Information Administra-
tion found that broadband penetration increased to
68.2 percent in October 2010 from 63.5 percent a
year earlier and just 19.9 percent in 2003. Broadband
is the fastest-propagating technology in history, and
mobile broadband is propagating even more rapidly
than wireline.51

There is no evidence that countries that have taken
a more regulatory approach have achieved superior
performance as a result. Despite entreaties from advo-
cates of increased regulation to conclude that the
United States was “falling behind” other nations,52 the
NBP report refused to weigh in, concluding only that

9
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FIGURE 2
SELECTED FIXED BROADBAND INFRASTRUCTURE UPGRADES

SOURCE: Federal Communications Commission, Omnibus Broadband Initiative, Connecting America: The National Broadband Plan (March 2010), 39.
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“each country’s experiences and challenges have criti-
cal differences.”53 In fact, US markets appear to be
performing well on a variety of metrics, including the
deployment of fiber-to-the-premises and of 4G wire-
less, where the United States has a clear lead.54 A
recent Nielsen report found that among nine West-
ern nations, America was second only to Switzerland
in broadband connection speeds.55

In addition to strong performance, other metrics
are also inconsistent with the structuralist hypothe-
sis. First, no credible evidence exists that broadband
ISPs earn above-market returns. For example,
Hazlett and Weisman analyze financial market valu-
ations of telephone and cable companies and find no
evidence of market power,56 while Darby presents
evidence that broadband providers earn lower
returns than the Standard and Poor’s average and sig-
nificantly lower returns than many high-tech firms.57

Second, it is worth noting that despite the sunk
costs associated with entry, new broadband
providers have entered the market, and further entry
is likely. In the mobile arena, Clearwire represents a
recent case of new entry, and Dish is seeking gov-
ernment permission to acquire the spectrum neces-
sary to enter. Moreover, in an important sense, all
wireless broadband providers are recent entrants
into the market for 3G services, and either new or
aspiring entrants into the market for 4G.58 On the
wireline side, infrastructure upgrades undertaken by
wireline carriers have allowed them to enter and
compete in new product markets (for example,
cable companies in telephony, telephone companies
in video).59 Such behavior is not consistent with the
structuralist prediction that “cozy duopolists” would
refuse to enter one another’s markets. 

Third, structuralist predictions of exclusionary
conduct and stifled innovation have not been borne
out by experience. To the contrary, whereas the struc-
turalists predicted that wireline providers would seek
to emulate the “walled garden” of the early wireless
marketplace—in which carriers chose equipment,
limited access to outside content and applications,
and so forth—the opposite has occurred: the advent
of 3G wireless led to the opening up of the “wireless

ecosystem,” with content, application, device, and
companies like Apple, Google, Microsoft, and Sam-
sung taking the lead in defining the wireless value
proposition.60 Rather than limiting the devices and
applications on their networks, mobile providers are
now competing on the basis of the types and num-
ber of third-party applications available through their
phones and devices.61 Nor is innovation limited to
the wireless sphere. “Over-the-top” video services
such as Netflix now account for the bulk of Internet
traffic, and broadband ISPs are responding by offer-
ing such services such as TV Everywhere and appli-
cations that allow customers to watch live television
programming on their iPads using home Wi-Fi con-
nections.62 On the other hand, the FCC’s Open
Internet Order could cite only two adjudicated
instances of anticompetitive conduct (one of which,
Comcast’s alleged discrimination against BitTorrent,
has since been overturned in the courts) and none
since 2007.63

The fact that the broadband market outperforms
structuralist predictions is not surprising in the con-
text of modern competition analysis, which recog-
nizes that large numbers of competitors are not
necessary to achieve competitive results. As the NBP
report noted, 

The lack of a large number of wireline, facili-
ties-based providers does not necessarily mean
competition among broadband providers is
inadequate. While older economic models of
competition emphasized the danger of tacit
collusion with a small number of rivals, econ-
omists today recognize that coordination is
possible but not inevitable under such circum-
stances. Moreover, modern analyses find that
markets with a small number of participants
can perform competitively.64

“The critical question,” the report continued (quoting
from the Department of Justice’s ex parte comments),
“is not ‘some abstract notion of whether or not
broadband markets are ‘competitive’ but rather
‘whether there are policy levers that can be used to
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produce superior outcomes.’”65 Before turning to that
question, we first seek a better understanding of the

competitive dynamics of the Internet ecosystem gen-
erally and modern broadband markets in particular.
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Bresnahan began his 1999 article on the computer
industry by explaining that, for an industry econo-

mist, “the first task is to understand how competition
works in the industry, and how structure influences and
is influenced by competition. Only when that task is
done can we reasonably hope to say what kinds of
industry structures public policy should favor and
how.”66 In the same spirit, this section describes how
competition works in the modern broadband industry.
The conclusion, to summarize, is that competition in
the broadband industry is shaped by the same forces as
in the rest of the Internet ecosystem, like the markets
for computers, content, applications, software, and so
forth. As I have explained, those characteristics can
be thought of as falling into three broad categories:
dynamism, modularity, and network effects. 

First, because broadband markets are dynamic,
the primary focal points of competition are innova-
tion and product differentiation. Broadband ISPs,
like other Internet firms, seek to outpace their rivals,
and earn economic rents, by developing superior
products and services. To do so, they make large,
nonrecoverable investments in R&D, equipment,
and other fixed assets. To recover these costs (which
must be recovered, at least in expectation, or the
investments would not be made), ISPs must charge
at least some customers prices in excess of marginal
cost, which is to say they must price discriminate or,
as some prefer to say, engage in “differential pric-
ing.”67 To price discriminate, they must differentiate
their products. This causal chain (or, more accu-
rately, causal circle)—invest, innovate, differentiate,
price discriminate, invest, and so forth—is central to
the competitive dynamics of all IT markets, includ-
ing broadband. (See figure 3.)

Second, broadband products serve as complemen-
tary inputs in larger systems. The ability to assemble

different types of inputs into value-producing systems
is referred to as modularity, which is made possible,
in turn, by the existence of standards or “platforms.”
Competition may occur both within platforms
(intraplatform competition) and between them (inter-
platform competition). As I will discuss, broadband
services are one of four types of modules (along with
applications, content, and devices) that comprise
Internet platforms. (See figure 4.)

Third, broadband markets are, like other IT mar-
kets, subject to both demand-side economies of scale
(network effects) and demand-side economies of
scope (multisidedness). Markets are said to be sub-
ject to network effects if the value attached to a prod-
uct or service by each consumer is a function of how
many other consumers use it. In multisided markets,
some types of consumers (for example, content and
application providers) value the presence of other
types of consumers (for example, subscribers). (See
figure 5.) 

Network effects and multi-sidedness typically go
hand in hand. For example, a vertically integrated
content and application aggregator and device manu-
facturer (for example, Apple) may place a higher value
on distributing its products through a broadband ISP
with many customers than one with fewer customers,
not only because it will sell more iPhones, but also
because doing so increases its own value to the content
and applications providers (the other participants in
its platform) on which it depends for complements. 

It is worth noting that the term platform is used to
describe both modularity (referring to institutions that
facilitate the exploitation of complementarities between
products) and multisidedness (institutions that facili-
tate complementarities between economic actors). Thus,
both the Windows/Intel (“Wintel”) computer environ-
ment (facilitating interaction between complementary
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FIGURE 3
CYCLE OF DYNAMIC INNOVATION

SOURCE: Author.
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computer products) and the local newspaper (facilitat-
ing interactions between advertisers and readers) are
referred to as “platforms.”68

We now turn to a more extensive examination of
how these characteristics manifest themselves in
broadband markets.

Dynamism

Markets characterized by rapid technological change
are often referred to as “dynamic.” Market structures
may change rapidly, and firms must innovate and
adapt just to keep up; today’s dominant firm may be
seeking bankruptcy protection tomorrow. But tech-
nological change does not happen of its own accord:
innovation demands investment, not only to invent
new products (R&D), but also to bring them to mar-
ket (capital expenditures). Such investments tend to
be both sunk (unrecoverable) and fixed (insensitive
to output). As a result, industries characterized by

rapid technological change are generally subject to
economies of scale and engage in efficient price dis-
crimination, enabled by product differentiation, to
earn back past investments and attract the capital
needed to make new ones.69

In innovation markets, firms compete not only
by seeking to offer the best products at the lowest
prices, but also—and primarily—by making invest-
ments intended to create entire new categories of
products or substantially reduce the costs of making
existing ones. According to Baumol, “Innovation has
replaced price as the name of the game in a number
of important industries. The computer industry is
only the most obvious example, whose new and
improved models appear constantly, each manufac-
turer battling to stay ahead of its rivals.”70 Innova-
tion competition plays a central role in economic
progress71 and likely contributes far more to long-
run economic prosperity than the static efficiency
gains associated with achieving the competitive
result in traditional models.72
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THE ROLE OF ISPS IN A TWO-SIDED MARKET

SOURCE: Author.
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Telecommunications markets were not tradition-
ally thought of as “innovative” in this sense, but the
convergence of telecommunications with digital
computing has accelerated the pace of change.
Mobile wireless markets are the most obvious exam-
ple, with new technologies now being introduced
roughly every five years as the market progresses
from 3G to 4G wireless standards (WiMAX and
LTE).73 However, wireline networks are also evolving
rapidly: current fiberoptic networks deliver speeds
four times as fast as those initially introduced in the
early 2000s74; techniques developed in just the past
few years (known as vectoring and pair bonding)
now allow even legacy copper networks to deliver
broadband speeds up to 100 Mbps.75

One important characteristic of innovation com-
petition is its riskiness: innovation markets have a
win-or-lose aspect, where the firms that innovate
successfully are rewarded with high margins, while
those that do not die off.76 The leading exponent of
dynamic competition, Joseph Schumpeter, famously
coined the phrase “creative destruction” to describe
it. As Schumpeter put it, innovation competition
“strikes not at the margins of the profits and the out-
puts of the existing firms but at their foundations and
their very lives.”77

Again, telecommunications markets were not tra-
ditionally thought of in such terms; for decades,
AT&T was the prototypical safe investment, and tele-
phone companies enjoyed the steady returns associ-
ated with rate-of-return regulation until the
mid-1990s.78 But investors in firms such as Clear-
wire, with its bet-the-firm commitment to WiMAX
technology—or for that matter, in Verizon, with its
arguably even more audacious bet on fiber-to-the-
home—can have little doubt that everything is at
risk. Firms that bet wrong do, in fact, cease to exist:
AT&T, which made losing bets on everything from
cell phones (it sold, then bought) to cable companies
(it bought, then sold), survives today in name only.

Dynamism has several important implications for
competition analysis. First, and perhaps most obvi-
ously, rapid technological change places a burden on
antitrust enforcers to take a forward-looking

approach to the assessment of market power. Katz
and Shapiro, for example, note that “under the
Schumpeterian view that competition consists of
repeated waves of innovation that sweep aside ‘dom-
inant’ incumbents, current product-market shares
may indicate very little about the future of the indus-
try or about whether any given firm will possess 
significant market power.”79 Similarly, Posner, writ-
ing in 2001, concluded, “Because of the extraordi-
nary pace of innovation, not only in computers but
in communications technology . . . the networks that
have emerged in the new economy do not seem par-
ticularly secure against competition.”80 The US
Department of Justice made essentially the same
point in a 2010 filing before the FCC: 

In any industry subject to significant techno-
logical change, it is important that the evalua-
tion of competition be forward-looking rather
than based on static definitions of products
and services. Insight can best be gained by
looking at product life cycles, the replacement
of older technologies by newer ones, and the
barriers facing suppliers that offer those newer
technologies. In the case of broadband serv-
ices, it is clear that the market is shifting gen-
erally in the direction of faster speeds and
additional mobility.81

In one respect, at least, the FCC seems to have taken
this advice to heart: Looking at potential future tech-
nological developments in the broadband market, the
NBP report concluded today’s telephone companies—
dominant firms, in the eyes of many—are at risk of
obsolescence if they are not able to find a way effec-
tively to compete with cable’s cost-effective DOCSIS
3.0 technology.82

The extent to which dynamism erodes market
power, and perhaps reduces the need for antitrust
enforcement in general, is a matter of contention.83

However, many agree on a narrower point: that the
traditional presumption against market concentra-
tion does not carry over to innovation markets. As
Katz and Shelanski explain:
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A proper understanding of innovation-based
competition means that, in some markets,
antitrust enforcement cannot rely on its long-
established presumptions that increased con-
centration or market power will reduce
innovation or harm consumer welfare. A
merger from four to three firms, or even from
three to two, while raising a presumption of
increased short-run power over price and out-
put, does not so easily raise a presumption of
reduced development and deployment of 
new technology.84

In other words, to the extent market performance is
measured by the pace of innovation, there is simply
no basis for presuming an inverse relationship
between concentration and performance. 

Another important implication of dynamism in IT
markets is the importance of economies of scale,
which lead ultimately to competitive price discrimi-
nation. As Baumol notes, innovative industries spend
substantial proportions of their revenues on fixed
costs such as research and development. He observes,
“These outlays [on R&D and other innovative activi-
ties] are substantial, amounting to more than 10 per-
cent of total annual revenue in industries such as
communications and pharmaceuticals. In the com-
puter software industry they may well be higher.”85

Such costs can be recouped only through high mar-
gins. As Shapiro explains:

Since R&D costs often do not vary with the
scale of output, such fixed costs are common
in innovative industries. In my experience it is
common in the technology sector for firms to
follow a rule of thumb that involves investing
some percentage of revenues into R&D; hence,
long-term viability requires sufficient margins
to fund ongoing R&D efforts. Fixed costs also
are very common in industries that create
informational content. Indeed, in some of
these markets, such as those for movies or
music, that involves (sic) “hits” and “duds,” it is
well understood that the large margins earned

on the “hits” are necessary to compensate for
the larger number of “duds” that are inevitable. 

For all of these reasons, competitive prices are
often above marginal cost in innovative indus-
tries, and sometimes far above marginal cost.86

The problem of defraying fixed costs in industries
with economies of scale is a familiar one, especially
to students of regulated industries (like traditional
telecommunications), who recognize it as the central
challenge posed by natural monopoly. Economic effi-
ciency requires that prices be set equal to marginal
cost, but marginal cost is always below average cost
in industries with downward-sloping average cost
curves over the relevant range of output; thus, setting
price equal to marginal cost ensures the firm earns
negative returns and, having anticipated the prob-
lem, never enters the market in the first place. As
Varian explains:

Many important industries involve technologies
that exhibit increasing returns to scale, large
fixed and sunk costs, and significant economies
of scope. Two important examples of such
industries are telecommunications services and
information services. In each of these cases the
relevant technologies involve high fixed costs,
significant joint costs and low, or even zero,
marginal costs. Setting prices equal to marginal
cost will generally not recoup sufficient revenue
to cover the fixed costs and the standard eco-
nomic recommendation of “price at marginal
cost” is not economically viable. Some other
mechanism for achieving efficient allocation of
resources must be found.87

The efficient solution is price discrimination. As
Wallsten explains in the context of broadband,
“Because [broadband] carriers must recover the high
fixed costs of investment, average prices must exceed
marginal costs if providers are to continue investing
in their networks. The most efficient way to recover
those fixed costs is to charge different types of con-
sumers different prices.”88 Such price discrimination
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is efficient to the extent that it reflects Ramsey pric-
ing principles: when price-cost margins are set in
inverse proportion to the elasticities of demand of
different customer groups so that the least price-
sensitive customers shoulder the fixed costs by pay-
ing prices above average cost, while the most price-
sensitive are offered prices at or near marginal cost
(below average cost). 

For many years, economists believed that price
discrimination was impossible in competitive mar-
kets, since competitors would always have an incen-
tive to undercut (“cream skim”) above-cost prices.
Indeed, the expectation that competition would make
price discrimination impossible led economists for
many years to suppose that the presence of price dis-
crimination was a certain indicator of market power.
As it turns out, neither proposition is true: competi-
tion does not preclude price discrimination, and price
discrimination does not imply market power.89

Indeed, recent work by Baumol and others has
led to a growing recognition of the ubiquity and sig-
nificance of the practice, especially in IT markets.90

As Baumol and Swanson explain in an important
2003 article, competitive price discrimination is not
just desirable in markets with high fixed costs and
heterogeneous consumers, but also necessary and
inevitable. Moreover, the prices charged are generally
efficient (reflecting Ramsey pricing), and so long as
the market is sufficiently competitive, the price-
discriminating firms earn only competitive returns.91

The economic imperative to differentiate products
has a profound impact on competition in the Inter-
net ecosystem: it means that individual firms com-
pete to create new products and new product
attributes that serve as effective differentiators—
attributes that create sufficient added value to cause
some cohort of consumers to be willing to pay a price
greater than marginal cost.92 Thus, broadband serv-
ice providers seek to differentiate both their wireline
(FiOS vs. U-Verse vs. DOCSIS 3.0) and wireless (LTE
vs. HSPA+ vs. WiMAX) communications offerings.93

At least equally important, they also compete by
seeking to assemble the most compelling combina-
tions of products for consumers (those that generate

the most value for at least some subsets of con-
sumers).94 Thus, at the same time that they are inno-
vating internally, broadband ISPs are also
collaborating with suppliers of complementary
inputs (mobile wireless devices, high-capacity DVRs,
video applications for iPads, TV Everywhere services,
and so forth) to generate compelling bundles of
products and services that differentiate them from
their competitors.

To reiterate, what I have described is a causal
chain with direct implications for both the competi-
tive dynamics of broadband markets and the chal-
lenges faced by competition authorities in evaluating
them. High rates of innovation (dynamism) imply
large sunk costs, which must be recouped through
price discrimination, but price discrimination is pos-
sible only if products can be sufficiently differenti-
ated to allow for higher margins on at least some
sales.95 Thus, firms are constantly engaged in a
search for product-differentiating attributes in their
own products; in markets characterized by modular-
ity, in the complementary products produced by 
others; or, in multisided markets, in the types of cus-
tomers to whom they cater.

Modularity

In its FCC filing on the National Broadband Plan, the
Department of Justice concluded that “Broadband
services are one part of a wider information technol-
ogy ecosystem that ultimately delivers value to con-
sumers.”96 The statement rings true, but an
economist cannot help but ask: precisely what does
it mean to be “part of an ecosystem”?

The answer lies in the related concepts of modu-
larity (an engineering term) and complementarity
(an economic one). Modularity refers to standards
(or “platforms”) that allow different products (or
“modules”) to interoperate, while complementarity
refers to the fact that the products generate greater
benefits if used together than if used independ-
ently.97 In IT markets, it is commonplace for mod-
ules to be perfect complements, meaning that they
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generate no value at all unless used in conjunction
with other modules as part of a platform (a personal
computer, an operating system, and one or more types
of applications software).98 Thus, to say that a product
or service is part of the Internet ecosystem is to say that
it is one of the complementary modules operating
together on one of the many platforms that comprise
the “platform of platforms”99 called the Internet.

It is conventional to classify the modules that
make up Internet platforms into four categories:
applications, communications (broadband), content,
and devices.100 Further, an Internet platform can be
defined as a system that contains at least one of each
type of module, without which it would be unable to
function; that is, the term “Internet platform” can
sensibly be defined such that the four types of mod-
ules are perfect complements.

The recognition that broadband comprises just
one of four equally necessary components of all
Internet platforms has important implications for
how we think about the competitive dynamics of the
Internet ecosystem. In particular, it becomes clear
from this perspective that one of the central
metaphors in the policy discussion about broadband
regulation—the notion that broadband networks are
at the “core” of the Internet while content, applica-
tions, and devices are at the “edge”101—is funda-
mentally misleading and economically incorrect.
Although it is certainly understandable that the mod-
ern telecommunications intelligentsia would see
broadband as the center of the Internet ecosystem
(just as pre-Copernican astronomers, seeing the uni-
verse from their earthbound perspective, mistakenly
believed the Earth was the center of the universe), it
is not. For purposes of competition analysis, at least,
broadband is a complement among complements, a
module among modules.

This realization does not end the debate about
appropriate competition policy for broadband and
other Internet services, but it does reframe it. First, it
explains why it is incorrect to argue, as the FCC does
in the Open Internet Order, that broadband ISPs dif-
fer from “edge” providers because they “control access
to the Internet for their subscribers and for anyone

wishing to reach those subscribers” and, on this basis
alone, to “find broadband providers distinguishable
from other participants in the Internet market-
place.”102 The same could be said for the providers
(collectively) of any essential input to Internet plat-
forms, including operating systems, browsers, Inter-
net access devices, and so forth. (For example, it is
equally true that operating system providers “control
access to the Internet for their subscribers and for
anyone wishing to reach those subscribers.”) Going
further, the ability to cut off access to the entire Inter-
net is hardly necessary to raise competition issues: it
may be sufficient, in theory, for a device manufacturer
to restrict interoperability with a software program, or
for a search engine operator to decline to show results
from a competitor’s sites. Nothing is unique, in other
words, about the ability of broadband ISPs to affect—
for competitive reasons or otherwise—how various
modules interoperate, or fail to interoperate, on Inter-
net platforms.103

To understand the competitive dynamics of broad-
band markets, it is necessary to dispense altogether
with the edge versus core metaphor and focus instead
on the roles played by broadband ISPs in two types of
competition: competition between producers of mod-
ules within platforms (intraplatform competition)
and competition between platforms (interplatform
competition).104 I will discuss both types of competi-
tion in this section and the following one.

To begin, the central economic function of a plat-
form is to strike the optimal balance between the
benefits and costs of modularity (in this context,
interoperability) on one hand and the benefits and
costs of integration on the other.105 The primary
benefit of modularity is that it allows firms (and the
platform or platforms in which they participate) to
capture both the benefits of specialization (of spe-
cializing in the production of one or a few modules)
while still benefiting from the economies of scale and
scope made possible by participation in a widely dis-
tributed platform.106 But modularity also imposes
costs. Most obviously, the design and engineering
costs of achieving interoperability across different
products (porting costs) may outweigh the benefits.107
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Modularity can also interfere with the ability of entre-
preneurs to appropriate returns on investment,108 or
(in cases of complementary monopoly products)
inhibit efforts to avoid “double marginalization”
through vertical integration.109 Successful platforms
achieve a mix of interoperability and integration that
maximizes overall value, given the technical and eco-
nomic context of the market in question and are
capable, over time, of adjusting to change.

Given the obvious complexity of this balancing
exercise, it might seem that the challenge of creating
and maintaining a stable interface would best be
solved through centralized decision making. That is,
regardless of whether the platform operator opts for
relative modularity (like Android) or a more inte-
grated approach (like Apple), intuition suggests that
there will generally be a single “platform czar” calling
the shots. This intuition, however, turns out to be
wrong—or, to be more precise, true only as a special
case.110 In general, platform participants compete to
control the direction of a platform and, by doing so,
to affect how current and future economic rents are
divided. Indeed, intraplatform competition is com-
monplace in the computer sector and in the broad-
band ISP sector as well.111

In a 1999 article, Bresnahan and Greenstein
coined the term “divided technical leadership” to
describe “a structure in which a number of firms pos-
sess the capability to supply key platform compo-
nents.”112 As Bresnahan explains:

Under divided technical leadership, there is
no single vertically integrated firm with con-
trol over direction of a platform. Instead, a
number of firms supply, in the short run, and
invent, in the long run, platform components.
Frequently, different firms will have positions
of dominance in different layers. These firms
must cooperate in the short run to serve their
customers. They find themselves, however, in
competition when it comes to invention.113

According to Bresnahan and Greenstein, divided
technical leadership was the “inevitable” consequence

of the emergence of client/server architectures, which
“necessarily have divided technical leadership
because they re-use components from other plat-
forms,” requiring an “aspiring client/server platform
steerer” to “make progress on each component at or
near the technical level of the leader of that compo-
nent,” an “extraordinarily difficult feat.”114

Modularization has had the same effect in the
Internet ecosystem, permitting the reuse of compo-
nents across platforms, making it difficult or impossi-
ble for a single firm to steer the technological
development of every module or component, and
leading to divided technical leadership (intraplatform
competition).115 As Bresnahan puts it, intraplatform
competition results in part from the fact that “a firm
in one layer [of the platform] has every incentive to
grab the rents of a firm in another layer.”116 Consider
the following example, offered by Sallet: 

A consumer who buys a book from Amazon on
her iPad using the AT&T wireless network
engages in three separate transactions with
three separate revenue streams, three price
points, and three consumer relationships. But,
and this is the critical point, the transactions are
interdependent, and this interdependence—
the shared value arising from the use of a
package of complementary products—is what
firms can bargain over. The bargaining may
involve specific terms of a contractual rela-
tionship, such as exclusivity rights. It may
involve payment from one firm to another for
the ability to gain access to the package. It
may be the purchase or subsidization of
another firm’s product for the ability to engage
in joint marketing.117

Firms in the Internet ecosystem compete over
rents by seeking to develop better products or supe-
rior brand images, or by leveraging control of some
key input or attribute like intellectual property. For
example, a recent study by Dedrick, Kraemer, and
Linden analyzes the intraplatform competition for
the rents generated by smartphones:
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In the smartphone market, carriers and hand-
set makers each try to increase their leverage.
Handset makers can accomplish this in part
by building brand image with consumers. An
excellent recent example of this is Apple’s
iPhone. Well regarded by consumers based on
its hit line of iPod music players, Apple was
reportedly able to negotiate a share of monthly
iPhone subscriber revenue from AT&T.118

As shown in figure 6, Dedrick, Kraemer, and Lin-
den examined the division of profits between chipset
suppliers, handset makers, and wireless carriers and
found that both chipset suppliers and handset mak-
ers earned far higher returns on assets than the carri-
ers, who earned just 1–3 percent, largely as a result
of the high capital costs incurred in creating and
maintaining their networks.119

Based on their findings, Dedrick and colleagues
conclude that “value-adding complementary goods

and services” are “shifting the key level of competition
toward platforms based on operating systems, includ-
ing those provided by software makers such as
Google and Microsoft or by the handset makers such
as Apple.”120

The FCC has acknowledged the growing role of
complementary goods in broadband competition, 
at least in the wireless market. For example, in its
2011 report on competition in the commercial
mobile radio services market, it concluded:

In addition to network quality and advertis-
ing, a third component of non-price rivalry
among mobile wireless service providers is the
differentiation of the downstream products
that they offer or that rely on their networks,
including handsets/devices, operating sys-
tems, and mobile applications. . . . As mobile
operating systems, and the functionalities and
application stores they enable, play a more
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FIGURE 6
RETURN ON ASSETS FROM “ICONIC” SMARTPHONES

SOURCE: Table 4 in Jason Dedrick, Kenneth L. Kraemer, and Greg Linden, “The Distribution of Value in the Mobile Phone Supply Chain,” Telecom-
munications Policy 35 (2011): 505–21.
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prominent role in a consumer’s mobile wire-
less experience, consumers are showing an
increasing loyalty to particular operating sys-
tems or device platforms.121

Although this acknowledgement is certainly a step 
in the right direction, it remains—in the spirit of the
FCC’s continuing adherence to the core-edge
metaphor—carrier-centric. That is, differentiation is
portrayed not as competition among platforms, but
rather as “rivalry among mobile wireless service
providers.” Indeed, the discussion is contained in a
section of the report labeled “Provider Conduct,”
implicitly suggesting that applications, content, and
device providers are passive players in the competi-
tive dynamics of wireless communications markets,
rather than active participants in the competition
within and among ecosystems. 

In fact, platform competition takes place along vir-
tually every dimension of product differentiation and
involves all types of platform participants.122 Broad-
band platforms compete to offer the most compelling
content (like music and apps in wireless and access to
video-on-demand or compelling sports programming
in wireline), to provide the most compelling devices
and applications software,123 and to build and protect
the most valuable intellectual property portfolios.124

They also compete for brand recognition and the abil-
ity to be “customer facing.”125 Although broadband
providers are often portrayed as customer facing, Sal-
let notes this is not always the case.126 For example, a
broadband ISP may play a visible but secondary role,
as when a satellite TV company (for example,
DirecTV) sells a triple-play package in which the
wireline broadband service is provided by a phone
company. In still other instances, the broadband
provider may be completely “upstream” from the cus-
tomer, such as when a consumer purchases a Kindle
packaged with connectivity from a provider (origi-
nally Sprint, now AT&T) whose identity the con-
sumer may not even know. 

The role of modularity in modern broadband mar-
kets is perhaps best illustrated by the recent travails of
formerly dominant cell phone supplier Nokia. As 

Sallet points out, in February 2011, Nokia’s CEO sent
a memorandum to employees describing the firm’s
strategic challenge and “telling the tale of value cre-
ation”127 in the Internet ecosystem: 

The battle of devices has now become a war of
ecosystems, where ecosystems include not only
the hardware and software of the device, but
developers, applications, ecommerce, advertis-
ing, search, social applications, location-based
services, unified communications and many
other things. Our competitors aren’t taking our
market share with devices; they are taking our
market share with an entire ecosystem. This
means we’re going to have to decide how we
either build, catalyze or join an ecosystem.128

Three days later, Nokia announced its decision to
enter a strategic alliance with Microsoft, in the hope
of creating a new ecosystem capable of competing
successfully with the likes of Apple; Android; and
another formerly dominant but now fading provider,
Research in Motion. The first major result of that col-
laboration—the Nokia Lumia 900, a 4G smartphone
using the Windows operating system—rolled out in
Spring 2012.129 It was available exclusively on the
AT&T network.130

Network Effects and Multisidedness

The third set of characteristics that distinguish IT
markets from traditional ones is the presence of net-
work effects and multisidedness. Network effects are
demand-side economies of scale, meaning that the
value of a product or service to consumers is a func-
tion of how many other consumers use it.131 Multi-
sided markets, by contrast, involve demand-side
economies of scope: that is, participants in multi-
sided markets are assumed to be heterogeneous and
to value diversity rather than numbers.132 A tele-
phone network with identical subscribers evidences
network effects, as its value is an increasing function
of the number of subscribers. A telephone network
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to which businesses as well as consumers subscribe
is also multisided, assuming both groups value the
presence of the other type of subscriber.133

The competition literature on network effects has
two main themes. One theme focuses on “tipping”
and “lock-in” effects. Tipping means that if the value
of a network increases with the number of sub-
scribers, then (a) in equilibrium, there will only be
one network, and (b) once one network establishes a
lead, the balance of competition must “tip” in its
favor, perhaps even if it is in other respects infe-
rior.134 Moreover, subscribers, recognizing that they
will to some extent be “locked in” to their choices by
the investments they make to join a network (in soft-
ware, hardware, or learning), will tend to join the
networks they expect to prevail, even if those net-
works would not otherwise be their first choice. Tip-
ping and lock-in, in other words, suggest not only
that network effects create a tendency toward
monopolies, but that the resulting monopolies may
be as much the result of chance as of merit.135

The second theme relates to the nature of compe-
tition in markets where tipping has not occurred. In
this case, network effects tend to intensify competi-
tion, since the effects of changes in product charac-
teristics (price, quality, availability of complements)
are magnified by demand-side complementarities.136

Importantly, the tendency of network effects to
result in monopoly is often counterbalanced by off-
setting factors, including declining returns to scale
and the presence of heterogeneous consumer tastes.
As Weiser explains:

The claim that network markets will invari-
ably tip to a single standard . . . overlooks
important reasons why network competition
can occur. Significantly, the tipping prediction
does not take account of the likely scenario
where a network effect (the value of additional
customers) declines at some point in time
because the network size has reached critical
mass or where a rival network is able to over-
come the first mover’s initial advantage. In
markets where the critical mass is small

enough to accommodate multiple providers of
a particular product or service, multiple firms
will compete at the platform level, as they cur-
rently do in the market for video game con-
soles and cell phones. Moreover, it is quite clear
that consumers’ demand for variety can com-
pensate for a lack of a strong network effect.137

Moreover, tipping is an issue only in the case of
incompatible standards—Betamax versus VHS,
QWERTY versus Dvorak, Apple versus Wintel, and
so forth. If platforms are interoperable or, to use
Rohlf’s term, interlinked, then network effects are tied
to total industry output—that is, to the size of all 
interlinked platforms, rather than to the size of any
one platform. 

It is noteworthy that broadband communications
networks have been characterized by voluntary peer-
ing and transit arrangements (voluntary interconnec-
tion). For example, Economides notes that “dire
predictions” that network effects would lead to the
emergence of a dominant Internet backbone provider
which would “degrade interconnection with a tar-
geted rival” have not been borne out by experience;
instead, “on the Internet we have observed a trend in
the opposite direction (toward interconnection and
full compatibility).”138

Despite universal interconnection of their com-
munications functions, broadband networks experi-
ence indirect network effects by virtue of their
participation in both “upstream” platforms associ-
ated with competing network architectures (for
example, DOCSIS 3.0, FTTP/GPON, LTE, WiMAX)
and “downstream” platforms associated with com-
peting consumer platforms (for example, Android,
iOS, Windows Phone).139 In each case, ISPs benefit
from belonging to larger platforms—and suffer, as
seems to be the case with Sprint-Nextel’s choice of
WiMAX for its 4G standard, from choosing smaller
ones. The value of a broadband ISP to an Internet
platform can also be a function of indirect network
effects. A device maker (like Nokia) may value dis-
tributing its devices through a larger broadband ISP
not because its devices will be able to communicate
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with more customers (which, because of interlink-
ing, is not the case), but because the larger ISP may
have a larger customer base or more sales outlets and
thus contribute to more sales of the device, in turn
contributing to the value of the Nokia platform (for
example, to suppliers of applications and content).

The presence of network effects, combined with
the multisided nature of the market, provides an
important constraint on downstream pricing power.
For example, a broadband ISP that raises prices to
downstream consumers has to take into account not
just the lost revenues from consumers who switch to
other providers, but also the resulting reduction in its
value to producers of complements. And the feed-
back loop does not stop there: as customers flee to
competitors, the competitors’ value grows. As Rys-
man explains: 

If there are multiple competing market inter-
mediaries, the effect of participation of one
side on the other has even more bite. Consider
two competing platforms pricing to consumers
and sellers. As without competition, the con-
sumer price depends on consumer demand,
consumer cost, and the mark-up to sellers. But
now, lowering the consumer price attracts con-
sumers from the competing platform, which
degrades the value of the competitor to buyers,
and hence leads to a larger increase in buyer
interest in the original platform. Hence, the
“two-sidedness” of pricing can be more pro-
nounced in competitive markets.140

Network effects intensify interplatform competi-
tion in nonprice dimensions as well. As Weiser notes,
“standards competitions” create strong incentives for
innovation: 

Standards competitions often will enable con-
sumers to benefit from a more dynamic prod-
uct market that includes more choices,
enhanced products, and lower prices. To be
sure, a head start or an installed base from a
related technology is important to influencing

the ultimate outcome of such a battle, but,
regardless of the outcome, it seems clear that
competition to control the standard will push
companies to develop superior technology in the
hope of establishing their preferred standard.141

Thus, network effects intensify both intra- and
interplatform competition, while creating strong
incentives for interoperability.142 As Weiser explains,
“where a firm sponsoring a platform standard faces
competition, it is likely to provide open access to its
platform in order to attract complementary products
even without regulatory requirements that it do
so,”143 promoting competition within platforms and
facilitating the entry of “independent” modules.144

Efforts to promote development of complements
can also have more direct effects on competition in
other layers. For example, Intel’s decision to invest
billions of dollars in wireless broadband ISP Clear-
wire was driven by its desire to catalyze growth in
the WiMAX platform, of which Intel is the lead
sponsor,145 and Google’s desire to foster develop-
ment of a platform around its Android operating
system was a driving force behind its decision to
enter the device business.146

Multisidedness can intensify competition in the
same way as network effects. Indeed, the two often go
hand in hand: as explained above, for example, the
downstream pricing power of a broadband ISP is atten-
uated by the combination of network effects and mul-
tisidedness, which together tie its value to upstream
complementers to the volume of downstream cus-
tomers. In addition, three other consequences of 
multisidedness have important consequences for
broadband competition. 

First, efficiency in two-sided markets demands
price discrimination, in the sense that the very pur-
pose of a two-sided platform is to set relative prices
so as to achieve the optimal mix between the two
types of participants (or, more broadly, the optimal
mix between multiple participant groups).147 Thus,
in general, advertisers will be charged one price and
readers a different one, and so forth. Moreover, to the
extent customers on one or both sides of the market
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are heterogeneous, the case for price discrimination
within customer groups is strengthened—since effi-
cient price discrimination can lower prices to mar-
ginal consumers, bringing more of them to the
platform and creating “external” benefits for cus-
tomers on the other side.148

Second, multisided markets are also associated
with the notion of “terminating monopoly”: the
notion that a platform operator (for example, a
broadband ISP) might be able to exercise upstream
market power by virtue of the fact that its down-
stream consumers “single home,” or subscribe to
only one broadband ISP.149 As Rysman explains, the
question of “multi-homing” vs. “single-homing” mat-
ters because 

The intermediary can be viewed as a monopo-
list over access to members that do not use
other intermediaries. Hence, firms compete
aggressively on the side that uses a single net-
work in order to charge monopoly prices to the
other side that is trying to reach them. As a
result, competition between platforms can have
large price effects on the side of the market that
uses a single platform and little or no effect on
the side that uses multiple platforms.150

As intuition suggests, however, the terminating
monopoly problem is premised on the assumption
that downstream consumers do not value the ability to
access multiple upstream providers (they do not value
diversity), so that the platform operator can threaten to
exclude upstream providers without lowering the
value of its platform to consumers.151 This assump-
tion is not valid in the market for broadband access,
where consumers place a high value on the diversity of
available applications, content, and devices.

Third, it is worth emphasizing that the literature
on two-sided markets is in an early phase of devel-
opment. The theoretical models are highly stylized
(they fail to capture salient attributes of actual mar-
kets), and to the extent that they have been used to
predict either the efficiency consequences or distrib-
utional implications of various policy proposals (for

example, net neutrality), the predictions typically
depend on strong assumptions both about the structure
of the models and the values of various parameters.152

How Broadband Competition Works

To summarize, broadband markets are now charac-
terized, like markets in the rest of the IT sector, by
dynamism, modularity, network effects, and multisid-
edness. The competitive dynamics of such markets
are shaped by complex interactions between market-
specific factors on both the demand and supply sides,
but the central tendencies are straightforward.
Dynamism is shorthand for a causal circle in which
firms compete by investing to create new products
and, by succeeding, differentiate themselves suffi-
ciently to earn an economic return on their invest-
ments, which attracts the capital needed to repeat the
cycle. Modularity allows this process of innovation
and differentiation to exploit the specialized capabili-
ties of multiple firms to generate complementary
products; it places producers of complementary
goods in competition with one another over the cur-
rent rents and future directions of the platforms in
which they participate; and it creates a new type of
competitor, competitive platforms, composed of loose
and fluid alliances of complementers that may them-
selves belong to multiple platforms. Network effects
and multisidedness function in many respects as
competition “superchargers”—they magnify the
effects of competitive choices through demand-side
complementarities of scale and scope.

For purposes of competition analysis, broadband
markets share all the key characteristics of other IT
markets, including, specifically, the markets for Inter-
net applications, content, and devices. Like other IT
firms, broadband ISPs make large sunk cost invest-
ments. For many IT firms, such investments prima-
rily take the form of intellectual property; for
broadband ISPs, they are primarily telecommunica-
tions infrastructures. From an economic perspective,
however, the effect is the same: in each case, firms
invest to create products that are sufficiently unique
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and highly valued (by at least some consumers) to
command prices that generate returns sufficient to
compensate for not only the capital invested but also
the risk of failure. Put simply, there is no economic
difference between the risky investments made by
companies like Sprint Nextel (in WiMAX) and Veri-
zon (in FiOS) and the similarly risky investments
made by companies like Facebook (in Instagram) or
Intel (in WiMAX). In other words, broadband mar-
kets, like other IT markets, are characterized by
dynamic competition.

Similarly, broadband ISPs, like other IT-sector
firms, seek to assemble or participate in systems that
create new value for at least some types of con-
sumers, and they do so by choosing both the plat-
forms they interoperate with and, when they
function as platform leaders, the complementors
they admit. Their decisions regarding interoperability

are affected by both supply-side and demand-side
economies of scale and scope, which create power-
ful incentives to increase volumes by maximizing
system openness and capturing the benefits of mod-
ularity, but these incentives do not always overcome
the costs of interoperability.153

Because of both supply- and demand-side
economies of scale, broadband markets, like other IT-
sector markets, are relatively concentrated. Moreover,
as in other IT markets, firm-level entry may involve
sector-specific costs (for example, patents and copy-
rights, access to content and distribution networks, a
new semiconductor fabrication plant, the need to
procure spectrum licenses). Yet the rapid pace of
innovation associated with all of these markets forces
incumbents to constantly reinvest, whether in intel-
lectual property or in new network equipment, dilut-
ing the advantages of incumbency.154
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The emergence of the Internet ecosystem has
accelerated innovation, enhanced economic

growth, and increased consumer welfare. The chal-
lenge for public policy is to develop and maintain a
legal and regulatory framework that facilitates its
continued development, including a framework for
preventing anticompetitive conduct that harms con-
sumers without stifling rivalry and entrepreneurship.
in this section, I will begin by explaining why ex post
antitrust oversight would be superior to ex ante 
regulation for broadband markets and close by dis-
cussing some of the broader implications for compe-
tition analysis and regulatory policy of the theory of
broadband competition I have presented. 

Replacing Regulation with Antitrust

Competition policy seeks to preserve competition
and enhance consumer welfare while avoiding the
temptation to protect or promote particular competi-
tors, industries, or technologies. In a world of imper-
fect information, this must necessarily involve
weighing benefits and costs, including the benefits
and costs of waiting to intervene (weighing “Type I”
against “Type II” error).155 In general, the balancing
of benefits and costs places a high value on the recog-
nition that, absent clear evidence of market failure,
competition provides powerful incentives for the effi-
cient allocation of resources to their highest valued
uses,156 and it recognizes that the exercise of govern-
ment authority is itself not without costs, including
the incentives it creates for “rent seeking” or “taxation
by regulation.”

With these principles in mind, competition policy
in the United States has generally relied upon ex post
antitrust enforcement over ex ante regulation. The

exceptions have included, and to some extent still
include, markets thought to be subject to natural
monopoly (for example, electricity, pipelines, rail-
roads, and telecommunications), as well as markets
where, correctly or not, policymakers perceived a
unique, compelling need for government interven-
tion (for example, airlines and broadcasting).

The legacy of traditional communications 
regulation—in the form of the FCC and the fifty-state
public utility commissions—remains in place. Until
fairly recently, it had appeared that these legacy reg-
ulators would limit themselves primarily to tradi-
tional communications services—primarily to voice
telephony (Title II of the Communications Act for
landline service; Title III for mobile wireless) and to
traditional broadcast (Title III) and cable (Title VI)
video platforms—and not extend ex ante regulation
to the Internet. As these traditional services were
gradually subsumed into the Internet ecosystem,
many believed, legacy regulatory structures would
become less relevant.157

Two factors now suggest otherwise. First, the FCC’s
foray into “net neutrality” regulation—beginning in
2005 with its decision to adopt four “Open Internet
Principles” (which it later sought to enforce in the
Comcast-BitTorrent Order), and most recently with
its issuance of the Open Internet Order—indicates
the agency believes it is “compel[led] to protect and
promote the Internet” and has “broad authority to
promote competition, investment, transparency, and
an open Internet.”158 Second, as noted above, both
the FCC and state regulators continue to intensively
regulate traditional communications services, prom-
ulgating and enforcing various forms of prescriptive
regulations, including price controls, universal serv-
ice programs, interconnection mandates, and open-
access policies, the effects of which increasingly are
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spilling over onto the Internet.159 At the same time,
of course, most of the Internet ecosystem remains
subject to traditional antitrust enforcement,160 which
is quite different both in operation (ex post vs. ex
ante) and substance (antitrust being far less prescrip-
tive and, because it develops over time through
precedent, more evolutionary, than regulation).

The most obvious risk of this duplicative
approach to competition regulation is the potential
for confusion and inconsistency, and the obvious
remedy is for policymakers to facilitate development
of coherent, integrated approach to the regulation of
all IT-sector markets, broadband included. This con-
clusion is not new and should not be controversial.
As Farrell and Weiser put it in 2003, 

As the Internet, computer software, and
telecommunications (“New Economy”) indus-
tries converge, affected firms will increasingly
seek clear and consistent legal rules. Moreover,
courts reviewing the FCC’s decisions in this area
are increasingly pressuring the Commission to
devise a regulatory regime more compatible
with economic theory and antitrust policy.161

The factors that led Farrell and Weiser to this con-
clusion have only intensified in the intervening years,
yet there is little apparent progress towards the inte-
gration they urged. Indeed, the incompatibilities
between FCC regulatory policies on the one hand
and economic theory and antitrust policy on the
other continue to be significant.

Second, arguably the most fundamental distinc-
tion between antitrust and regulation is that the for-
mer is inherently reactive while the latter seeks to be
proactive. As the Antitrust Modernization Commis-
sion explained:

Antitrust law in the United States is not indus-
trial policy; the law does not authorize the
government (or any private party) to seek to
“improve” competition. Instead, antitrust
enforcement seeks to deter or eliminate anti-
competitive restraints. Rather than create a

regulatory scheme, antitrust laws establish a
law enforcement framework that prohibits
private (and, sometimes, governmental)
restraints that frustrate the operation of free-
market competition.162

The same cannot be said for communications reg-
ulation: while the question of the FCC’s authority
over broadband is yet to be fully litigated, its role in
traditional communications markets goes beyond
simply protecting competition to shaping the indus-
try’s form and structure in “the public interest.”163 In
short, the FCC is charged—at least, with respect to 
its regulation of traditional telecommunication 
services—with executing the very sort of “industrial
policy” the antitrust laws reject.164 The potential costs
of such an approach are especially high in environ-
ments, like the Internet ecosystem, where technolo-
gies and industry structures are rapidly evolving. That
is, in an environment with a technologically stable
telecommunications industry, policies that bias the
level of investment away from the efficient optimum
are presumably less harmful than they might be in a
more fluid environment where policy biases risk tip-
ping the competitive outcome in favor of a less effi-
cient technology or structure.165 As Renda notes,

Asymmetries in the regulatory treatment of
players located at different layers of the value
chain may result in distortions of platform
competition, and should thus be avoided
unless they are justified by the need to remove
sources of egregious, irreversible market
power, or refusals to supply truly indispensa-
ble assets.166

A third, and related, principle is that a less con-
centrated industry structure, in and of itself, should
not be an objective of competition policy when it
comes to broadband. More broadly, policymakers
should dispense with the structural presumption in
favor of the far more nuanced approach embodied in
modern antitrust doctrine. For all the reasons I have
described, relatively high levels of concentration are
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to be expected in IT sector markets, including broad-
band, and do not signal market dysfunction or indi-
cate policy opportunities to improve competitive
outcomes. Concentration, when it occurs, is usually
efficient, often transitory, seldom if ever leads to col-
lusion, and does not imply the ability to earn
monopoly rents; to the contrary, even “monopolists”
in platform industries are subject to market forces
that often dictate welfare-maximizing outcomes. 

Ultimately, it is not sufficient simply to deem-
phasize the role of structuralism in as a policy
objective (for example, in formulating spectrum
policy); rather, policymakers should recognize that
the role of competition policy, in broadband as in
other industries, should be to protect competition,
not promote it. In today’s converged broadband
market, there is no more basis for proactive policies
designed to increase the number of broadband
ISPs, per se, than for policies designed to increase
the number of search engines, operating systems, or
social networks.167

Fourth, prescriptive regulation should be avoided
in favor of ex post enforcement of more broadly
defined tenets. This principle emerges, first, from the
rapidly changing nature of Internet markets and
technologies—dynamism in the narrow sense, that
is, of fluidity.168 As the National Broadband Plan con-
cludes, “Technologies, costs and consumer preferences
are changing too quickly in this dynamic part of the
economy to make accurate predictions.”169 While
some worry that ex post enforcement is by nature “too
slow” to keep up with rapidly changing markets,170

markets are often self-correcting (the purported anti-
competitive outcome is remedied—for example, by
entry—before government action of any kind can take
effect).171 As Shapiro and Varian conclude,

We believe a cautious approach toward
antitrust policy and enforcement is called for
in high-technology industries, in part because
technological change does tend to erode
monopoly power and in part because much of
the conduct at issue has at least some claim on
increasing consumer welfare.172

Even when government action is required, it is far
from clear that ex ante regulation is a more expedi-
tious remedy: in this context, the main difference
between prescriptive rules and ex post enforcement
is the time required to write the rules, and resolve the
inevitable litigation that follows, before enforcement
can even begin. Moreover, experience has shown
that, once a rule is in place, it can take at least as long
to modify or repeal it as it took to pass it in the first
place, creating the possibility that rules designed to
address an ephemeral problem persist long after the
problem is resolved—and so are transformed from
cure to disease.173

Another rationale for avoiding prescriptive rules is
that, in an economic environment in which similar
conduct (even the very same conduct) can have both
positive and negative consequences, banning entire
classes of conduct risks throwing “the welfare-
enhancing baby out with the anticompetitive bath-
water.”174 Broad rules are more likely to do harm
than good when the competitive effects of particular
types of conduct are fact-dependent and when, as is
certainly the case with Internet platforms, economic
science has not yet arrived at the kinds of estab-
lished, broad findings that underlie, for example, the
per se rule against horizontal collusion.175

Finally, the presumption against prescriptive reg-
ulation is further strengthened by the tendency of
regulatory agencies to engage in cross-subsidization
and, in so doing, create a marketplace for rent seek-
ing. As Shapiro and Varian point out, “We also must
note that regulation brings its own dangers: a regula-
tory structure created to control monopoly power
can easily be used to serve other purposes, in partic-
ular, to support a system of cross-subsidization.”176

It is noteworthy, in this regard, that one of the ratio-
nales proffered for net neutrality rules is the desir-
ability of subsidizing “edge” providers, even at the
cost of disadvantaging infrastructure providers.177

Thus, to summarize, we have at least four reasons
to replace ex ante regulation of broadband with ex
post antitrust enforcement. First, doing so is necessary
to harmonize competition policy across the various
sectors of the Internet ecosystem. Second, ex ante 
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regulation invites counterproductive “industrial pol-
icy” efforts to shape the evolution of a highly dynamic
marketplace. Third, there is no basis for efforts to
“increase competition” by increasing the number of
competitors (and thus reducing measures of industry
concentration), and thus no need for ex ante regula-
tion to pursue this objective. Fourth, by its nature, ex
ante regulation is inferior to ex post enforcement
because it is less accurate in discriminating between
welfare-enhancing and welfare-reducing conduct, is
cumbersome to implement, and often leads to rent
seeking and politicization.

Toward a Pro-Competition Policy 
for Broadband

The task of replacing today’s legacy regulatory frame-
work with a pro-competition, antitrust-based
approach to broadband competition is complex and
will not happen overnight. Moreover, our understand-
ing of how to apply ex post antitrust principles to
high-tech markets is far from perfect and still evolving.
Thus, the objective is to replace an imperfect regula-
tory model with a less imperfect enforcement approach.
Even so, the analysis I have presented has some clear
and immediate implications for how we should regu-
late, or not regulate, broadband markets.

First, blanket bans on vertical restraints and dis-
criminatory pricing should be avoided in broadband
markets as they are in other IT markets.178 Although
such conduct can pose difficult issues for competi-
tion analysis in IT markets as elsewhere (because it
often generates both benefits and costs), broad con-
sensus exists that ex ante prohibitions on vertical
restraints are not justified. For example, Carl
Shapiro, who has written that exclusive dealing
arrangements are more likely to be problematic in
network industries than in traditional ones, never-
theless opposes blanket bans:

Of course, exclusive dealing and exclusive
membership rules need not be anticompetitive,
even in network industries. These contractual

forms can serve to differentiate products and
networks, to encourage investment in these
networks, and to overcome free riding. I am
certainly not proposing a per se rule against
exclusivity in a network context.179

Similarly, Jonathan Baker, who opposes blanket
approval of price discrimination, also opposes a
blanket ban:

So long as entry is easy, and the practices 
facilitating price discrimination do not harm 
competition, as by raising entry barriers or
otherwise reducing competition by excluding
actual or potential rivals, price discrimination
is competitive, and not a harmful practice.180

As Renda emphasizes, the arguments in favor of
vertical restraints and differential pricing are at least
as powerful in broadband markets as in other parts
of the Internet ecosystem. 

When looking at the economics of complex
and interconnected system goods, there seems
to be very little room to differentiate between
ISPs and gateway players located at higher lay-
ers. In both cases, players have an incentive to
secure a share of the value created by the sys-
tem by engaging in some form of differential
pricing or price discrimination from their sup-
ply side, and in preferential agreements on the
demand side.181

Renda also notes that the case against ex ante regula-
tion of vertical restraints is further strengthened by
the fact that the optimal balance between integration
and interoperability often shifts over time, with
closed systems often being more efficient (or even
necessary) for the development of new platforms,
which later evolve towards more open models. 

As often happened in the past few years, the
need to create successful business models and to
ensure security will initially call for some degree
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of proprietary-ness (as in the case of the App
store), and later give leeway to a significant
degree of commoditization of lower platform
layers. In other words, market forces, rather than
a regulator, are likely to solve the problem by
pushing for interoperability once the market
becomes more mature.182

Because exclusivity is often more beneficial to new
business models than old ones, blanket bans are
likely to have the perverse effect of discriminating
against innovation and, by extension, against entry.

A pro-competitive presumption for vertical
restraints in broadband markets would have pro-
found implications for regulation. First, and most
obviously, the proscription of entire classes of vertical
restraints imposed by the Open Internet Order repre-
sents precisely the sort of blanket ban rejected by
Baker and Shapiro in the context of other high-tech
markets. Net neutrality would thus be the first and
most obvious regulation to fall.183 But the effects
extend much further, to virtually all forms of vertical
“open-access” regulation, existing and proposed,
including those governing Internet access devices (the
CableCARD and AllVid rules)184 and wireless hand-
sets,185 as well as legacy rules governing wireline con-
sumer premises equipment and wireless service
(which require wireless service to be offered sepa-
rately from devices on a nondiscriminatory basis).186

Acknowledging the convergence of broadband
with the Internet ecosystem also has important impli-
cations for horizontal issues, including interconnec-
tion and “unbundling.” As discussed above, the
competitive dynamics of the IT sector, where incen-
tives for innovation are of paramount importance and
network effects provide strong incentives (short of
tipping) for voluntary interconnection, mitigate
strongly against horizontal open-access mandates.

Much of the economic analysis of these issues in
the IT sector has been in the context of intellectual
property law, where a patent or copyright can give a
platform operator de facto exclusive control. The
policy questions are when, if ever, the government
should impose a compulsory license (the equivalent

of unbundling in the telecommunications environ-
ment) or mandate “open interfaces” with competing
platforms (the equivalent of mandatory interconnec-
tion). As Weiser explains, the balance tips in favor of
encouraging competition between platforms rather
than mandating interconnection:

A central tenet of the competitive platforms
model is that, even if the industry structure
will ultimately rely on a single standard, com-
petition policy should still err on the propri-
etary side of the line, allowing rival standards
to battle it out in the marketplace.187

The rationale is straightforward: platform competi-
tion promotes increased output, product enhance-
ment, and new product innovation.

By encouraging competition between rival plat-
forms, intellectual property law can advance
three critical goals: forcing companies to com-
pete to build a valuable customer base, requir-
ing all companies to continue to enhance their
products and bring new ones to market more
quickly for fear of being displaced by a new
killer application, and driving companies to
innovate and develop superior technologies. By
contrast, providing open access to a single stan-
dard that would otherwise face viable platform
competition undermines the achievement of
each of these benefits.188

For these reasons, content, applications, and
device manufacturers are seldom forced to engage in
compulsory licensing, except in the context of tar-
geted, typically time-limited, remedies in cases of
merger or monopolization.189 In telecommunica-
tions, by contrast, mandated interconnection
requirements are commonplace—resulting, as Hov-
enkamp notes, in reduced incentives for investment:

Antitrust together with intellectual property is
often a better vehicle for addressing such
problems as ‘interconnection’ and the lack of
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neutrality in networked communications.
Regulatory solutions have tended to go too far,
requiring interconnection and sharing even
when doing so inefficiently diminishes invest-
ment incentives.190

Ultimately, as Renda explains, the effect of open-
access regulation is to systematically disadvantage
broadband ISPs relative to other Internet ecosystem
competitors:

Being a dominant network operator and inter-
net service provider today means being clearly
handicapped in the race to become a dominant
IP-based platform, since it entails being subject
to a series of open access obligations that other
players in the value chain do not have.191

Heretofore, regulators have mostly limited hori-
zontal unbundling and interconnection regulations
to traditional telecommunications platforms and

services, but both national and international regula-
tors are now considering extending such rules to
broadband.192 The convergence of broadband into
the Internet ecosystem argues against both
unbundling (for example, data-roaming require-
ments on wireless carriers) and mandatory inter-
connection regimes.193

Lastly, the characteristics of IT markets, including
broadband markets, have important implications for
merger analysis. For reasons explained above, meas-
ures of market concentration have little or no
saliency in such markets, yet antitrust authorities in
general, and the FCC in particular, continue to focus
on such metrics, at least as triggers for further review.
More recently, antitrust authorities have begun to rely
on “upward pricing pressure” models designed to
estimate the unilateral effects of mergers in differen-
tiated product markets.194 The ability of these mod-
els accurately to predict the consumer welfare effects
of mergers is directly limited in the presence of mul-
tisidedness and other IT market characteristics.195
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The notion that broadband services have been
“converging” with other aspects of the IT sector

is neither new nor controversial. Indeed, conver-
gence seems to be universally recognized, including
by telecommunications regulators, who routinely
refer to broadband services as part of the “Internet
ecosystem.” Yet, despite the fact that broadband mar-
kets are now essentially indistinguishable from other
IT markets from the perspective of competition

analysis, they remain subject to a starkly different
and increasingly anachronistic regulatory regime.

The application of modern antitrust principles to
the Internet ecosystem is and will remain as much art
as science, and both doctrinal and episodic errors will
no doubt be made. Such errors are likely to be far
smaller, however, than the consequences of continu-
ing to apply nineteenth century regulatory policies
and principles to a twenty-first century marketplace.
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