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Preface

This book is about the regulation of competition in the telecommunica-
tions industry. Our purpose is twofold. First, we aim to help non-special-
ists climb this field’s formidable learning curve as efficiently as possible.
Second, we seek to make substantive contributions to the major policy
debates within the field. We have given equal priority to these two quite
distinct objectives, and we believe that telecommunications policy veterans
as well as newcomers to the field will benefit from our analysis.

Each of us knows from first-hand experience about this discipline’s
intellectual barriers to entry. When we first met more than eight years ago
in the Justice Department, we were generalist lawyers who knew very little
about the nuts and bolts of telecommunications regulation. But we needed
to become specialists quickly because our respective jobs—in the Solicitor
General’s office and the Antitrust Division—required us to explain and
help formulate federal telecommunications policy in the wake of the
Telecommunications Act of 1996. After learning the field the hard way—
through years of intensive first-hand immersion—we resolved to shorten
the process for others by writing a book that clearly explains telecommu-
nications competition policy in the Internet era. This book is the result.

We offer a few points of clarification up front about the nature of our
project. First, this book addresses competition policy issues in the United
States, with particular emphasis on the regulatory dimensions of (i) com-
petition in wireline and wireless telephone service, (ii) competition among
rival platforms for broadband Internet access and video programming dis-
tribution, and (iii) the Internet’s transformation of every corner of the
telecommunications industry, particularly through the emergence of voice
over Internet protocol (VoIP). Except where relevant to our discussion of
competition policy, we do not address issues concerning, for example, con-
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sumer privacy, government regulation of broadcasting content, or interna-
tional matters.

Second, while lawyers and law students may find this book particular-
ly useful, it is not a typical “law book” designed exclusively for a legal
audience. We examine legal issues and court decisions insofar as they have
significantly altered the shape of the telecommunications industry. Our
analysis of the industry’s deep structure, including its peculiar economic
characteristics and rapidly changing technology, drives our analysis of legal
developments, not vice versa. We have ordered the discussion this way pre-
cisely because we expect that many of our readers will be lawyers, whose
understanding of this field is often distorted by too much exposure to legal
details and too little exposure to the economics and technology of the
industry.

At the same time, for the benefit of practitioners, scholars, and stu-
dents, we have included extensive endnotes and tables that canvass the
most relevant court decisions, orders of the Federal Communications
Commission (FCC), and academic commentaries. For students—of busi-
ness, engineering, economics, journalism, law, or mass communications—
we have developed a website (http://spot.colorado.edu/~weiser) with
teaching and study aids. For all readers, we have included a glossary of
acronyms, a detailed index, and a statutory addendum containing the most
important provisions of federal telecommunications law. (Before relying on
that addendum in court filings, of course, practitioners are advised to con-
sult the most recent version of the United States Code.)

Third, we have worked hard to explain in clear, accessible prose the
many complexities of telecommunications regulation. To balance the needs
of a general readership with the needs of readers with more specialized
interests, we have included detailed endnotes for each chapter and written
two appendixes that supplement our main focus in the text. Appendix A
elaborates on the FCC’s current methodology (“TELRIC”) for pricing a
new entrant’s access to the elements of local telephone networks, and
appendix B addresses the FCC’s enforcement regime under the 1996 Act.

Fourth, we hope to earn the trust of our readers by remaining objective
and strictly non-partisan throughout our analysis. This is no small chal-
lenge. When we searched for a reliable explanatory book in the early years
after passage of the 1996 Act, we were told that no such book could exist
because the only people who truly understood the nuts and bolts of
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telecommunications competition policy were already beholden to one
industry faction or another. One of our central ambitions in writing this
book is to disprove that proposition. For the sake of full disclosure, one of
us, Jon Nuechterlein, is a practicing lawyer in this field, and his clients cur-
rently include incumbent local exchange carriers. From late 1995 through
early 2001, however, he represented the FCC itself, often against the inter-
ests of these incumbent carriers. Phil Weiser is a law professor who does
not generally represent private telecommunications clients, although, most
recently, he consulted with the consumer plaintiffs (against the same
incumbent carriers) in the Trinko Supreme Court case discussed in chapter
13. No opinions expressed in this book should be attributed to any of these
clients, past or present; these views are ours alone. In all events, our analy-
sis focuses on how, as a threshold matter, policymakers should conceptual-
ize the basic trade-offs presented in current policy debates. With a few
exceptions, we steer clear of advocating any precise outcome for such
debates.

Fifth, technological and marketplace developments in the telecommu-
nications industry move very quickly, and there is of course no way to keep
any discussion of this industry fully current once the manuscript has been
sent to press. For this reason and others, readers should not view this book
as a source of specific legal or investment advice. We have nonetheless
sought to guard against premature obsolescence by focusing as much on
the first principles of telecommunications policy in the Internet age as on
the fleeting controversies of the moment. And we plan future editions that
will take full account of the changing face of the industry.

Finally, readers should feel free to contact either of us with substan-
tive reactions to the text. Those reactions will prove helpful in revis-
ing the text for future editions. We can be reached, respectively, at
jon.nuechterlein@wilmerhale.com and phil.weiser@colorado.edu.

J.N. and P.W.
Washington, D.C., and Boulder, Colorado
November 2004






1
The Big Picture

The word “telecommunications,” a twentieth century amalgam of Greek
and Latin roots, literally means the art of conveying information “from a
distance.” For millennia, people had to rely on messengers to perform this
task, which was as costly per message sent as it was time-consuming. When
the Greeks repelled the Persians at Marathon in 490 B.C., the legendary
messenger Pheidippides could not shout the good news back to Athens, for
it was 26 miles away, nor could he call anyone up, for there were no tele-
phones; instead, he had to run. Several hours later, Pheidippides arrived in
Athens, gasped out the news, and died of exhaustion. There had to be a bet-
ter way—but, for the next 2300 years or so, sending a flesh-and-blood mes-
senger on a trip was the normal method of delivering information from one
place to another.

One dramatic break from that convention appeared in post-revolution-
ary France. In the early 1790s, Claude Chappe invented a system of relay-
ing visual messages hundreds of miles across the French countryside over a
network of towers spaced about 20 miles apart. For example, someone in
Paris would manipulate the mechanical arms at the top of one of these
towers to spell out a coded message; his counterpart in another tower 20
miles away would read the message and duplicate it for the benefit of the
person manning the next tower down the line, and so on. Weather permit-
ting, this system could be used to transmit a message from Paris to the bor-
der of Germany within ten minutes. Other societies had used visual
communications techniques before, such as ship-to-ship semaphore signals
and such land-based mechanisms as smoke signals and torches. But the
French, quickly joined by several other European countries, improved
greatly on the idea by developing a nationwide communications network.
By the Napoleonic era of the early 1800s, the French had developed a
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sprawling system of towers with six arms radiating from Paris to such far-
flung destinations as Cherbourg, Boulogne, Strasbourg, Marseille,
Toulouse, and Bayonne.!

Before long, these networks, which could be used only in daylight and
good weather, confronted the first revolutionary technology in telecommu-
nications: the telegraph. Developed by Samuel Morse in the 1830s, the tele-
graph sent encoded messages down copper wires by rapidly opening and
closing electrical circuits. The telegraph dominated telecommunications
until it too was gradually replaced by the next revolutionary technology:
the telephone system, invented by Alexander Graham Bell in 1876 and
widely deployed throughout much of the United States within a generation.
In the 1890s, Guglielmo Marconi exploited the discovery that the air-
waves, like copper wires, could propagate electromagnetic signals, and
“radio” technology was born.

Today, although precise definitions differ, “telecommunications” is
broadly defined as the transmission of information by means of electro-
magnetic signals: over copper wires, coaxial cable, fiber-optic strands, or
the airwaves. This technology—which underpins radio and television, the
World Wide Web, e-mail, instant messaging, and both wireless and wireline
telephone service—is the sine qua non of contemporary global culture. But
telecommunications is also a uniquely volatile field, economically, techno-
logically, and politically. The disputes that arise within and among the dif-
ferent sectors of the telecommunications industry, often in response to
these rapidly changing conditions, have triggered some of the fiercest pub-
lic policy wars ever waged. In the United States, the very structure of the
industry turns on the decisions of various regulatory authorities, most
notably the Federal Communications Commission (FCC).

As Nicholas Lemann wrote not long ago in the New Yorker: “Of all the
federal agencies and commissions, the [FCC] is the one that Americans
ought to be most interested in; after all, it is involved with a business sec-
tor that accounts for about fifteen percent of the American economy, as
well as important aspects of daily life—telephone and television and radio
and newspapers and the Internet.”2 The policy questions answered at the
FCC and elsewhere influence not just how we communicate with one
another and what we do or don’t watch on TV, but the fate of an industry
that, in the United States alone, accounts for hundreds of billions of dollars
in annual revenues and more than a million employees.3
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As Lemann notes, however, “[i]t’s an insider’s game, less because the
players are secretive than because the public and the press—encouraged by
the players, who speak in jargon—can’t get themselves interested.”# Non-
specialists also confront a vexing conundrum in trying to learn this field:
to comprehend the whole of telecommunications policy, one must first
understand its parts; but to understand the parts, one must first compre-
hend the whole. This chapter aims to overcome these difficulties by cover-
ing the major themes of telecommunications competition policy in enough
depth, and with spare enough use of jargon, to help non-specialists under-
stand how each of the policy issues discussed in subsequent chapters fits
into the big picture. To this end, the first part of this chapter introduces the
peculiar economic characteristics of the telecommunications industry that
drive most forms of regulation in the United States. The second part then
introduces the market-transforming phenomenon of “convergence”—the
competitive offering of familiar telecommunications services through
unconventional technologies, such as the provision of telephone service
over high-speed cable connections to the Internet.

I. Economic Principles

Why does competition in the telecommunications world—unlike, say, com-
petition in the world of home appliance manufacturing—present public
policy issues of such importance and dizzying complexity? To answer that
question, we must ask a still more basic question: What would happen if
the government just left the telecommunications industry alone—no regu-
lation of the retail rates charged by telephone companies, no antitrust
enforcement against monopoly abuses, no government intervention what-
soever?

The answer to this question is controversial. Some free market propo-
nents claim that, if only Congress were to abolish the FCC and stand out
of the way, Adam Smith’s invisible hand would trigger a consumer-friend-
ly explosion of diverse telecommunications products at efficiently low
prices.5 Others claim that the government needs to intervene much more
than it already does to protect consumers against consolidation and
monopoly.6 As will become clear in the pages that follow, we stake out a
middle ground. Our thesis is that facilities-based competition will warrant
comprehensive deregulation of the telecommunications industry over time,
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but that deregulating it now, completely and instantaneously, would pro-
duce serious market failures and harm consumers.

Understanding this debate requires a familiarity with the basic econom-
ic phenomena that regulators have long cited to justify government inter-
vention in telecommunications markets. At the risk of some
oversimplification, we will sum up the most important of these phenome-
na in three concepts: network effects, economies of scale and density, and
monopoly leveraging. We address each of those concepts in turn.

A. Network effects and interconnection

Flash back about 100 years to the infancy of the U.S. telephone industry.
Different telephone companies often refused to interconnect with one
another, and each had its own set of subscribers. Few consumers, of course,
wanted to buy several telephones—and pay subscription charges to sever-
al telephone companies—simply to make sure they could reach anyone else
they wished to call. Unfortunately, this was the choice many consumers
faced in the early 1900s.

Such arrangements are quite wasteful in that they misallocate society’s
scarce resources away from their most productive uses. To be sure, the
prospect of extra profits from the successful deployment of a closed (non-
interconnected) telephone network may well have encouraged some entre-
preneurs to build a better product and reach customers more quickly than
they otherwise would.” Apart from those incentive effects, however, con-
sumers typically received little added value from multiple subscriptions
that they would not have received from one subscription to a single carri-
er if the various networks were interconnected and exchanged traffic at
reasonable rates. For the most part, consumers simply paid more money
for the same thing, which meant that they had less money to spend on pur-
chasing things of value in other markets.

In the absence of any interconnection obligation, virtually every tele-
phone market in early twentieth century America reached a “tipping
point,” in which the largest network—the one with the greatest number of
subscribers—became perceived as the single network that everyone had to
join, and the rest withered away. The potential for certain industries to
slide into monopoly in this manner illustrates an economic phenomenon
known as network effects. In many markets, individual consumers care
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very little how many other consumers purchase the same products that
they buy. For example, the bottle of shampoo you just bought does not
become significantly more or less valuable to you as the number of other
purchasers of the brand increases or falls. The telecommunications indus-
try, like several other “network industries,” is different: the value of the net-
work to each user increases or decreases, respectively, with every addition
or subtraction of other users to the network.

Suppose, for example, that you lived in a midwestern American city in
1900, and there were two non-interconnecting telephone companies offer-
ing you service. You would be much more inclined (all else being equal) to
select the company operating 80% of the lines rather than the one operat-
ing 20% because the odds would be much greater that the people you
wished to call would be on the larger network. The absence of interconnec-
tion arrangements among rival networks thus creates a cut-throat race to
build the largest customer base in the shortest time frame—and then put
all rivals out of business by pointing out the dwindling value of their
shrinking networks. Economies of scale—a carrier’s ability to reduce its
per-customer costs by increasing its total number of customers—further
accelerates this process by permitting larger carriers to undersell smaller
ones in the market.

By the early twentieth century, the U.S. telephone market had “tipped.”
In most population centers, the victor was the mammoth Bell System: a col-
lection of very large “operating companies” that provided local exchange
services and were eventually bound together by a long distance network
known as Long Lines. All of the far-flung operations of the Bell System
were owned by American Telephone & Telegraph (AT&T), which main-
tained its own equipment manufacturing arm (Western Electric) and also,
for a time, held the rights to patented technologies developed by the Bell
System’s creator and namesake.

In the areas AT&T did not control, which typically were the less pop-
ulous ones, the so-called “independent” local telephone companies vied for
market share. In many cases, AT&T sought to coerce these independent
companies into joining the Bell System by refusing to interconnect them to
AT&T Long Lines, which was then the only long distance network in the
United States. The independent companies were in no position to build a
rival long distance network. Even if they could have cooperated to con-
struct the needed transcontinental facilities (and done so without infring-
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ing any remaining AT&T patents), they still could not have used that
shared network to send calls through to the increasing majority of
Americans who were served by local exchanges owned by the non-inter-
connecting Bell System. As a result, without interconnection rights, these
independent companies could not provide their customers with satisfacto-
ry telephone service—i.e., service extending beyond the local serving
area—unless they could somehow duplicate the nationwide physical infra-
structure the Bell System had built up over several decades of sharp deal-
ing and self-reinforcing good fortune. That was an economic impossibility.

AT&T’s coercion of the independent companies ultimately aroused the
attention of the Justice Department’s antitrust authorities. In the Kingsbury
Commitment of 1913, AT&T resolved the dispute by agreeing to intercon-
nect its Long Lines division with these independent local companies and to
curb its practice of buying up independent rivals.8 In exchange, the govern-
ment placed its effective imprimatur on AT&T’s monopoly control over all
U.S. telecommunications markets in which it was already dominant. This
incident is noteworthy not just because it illustrates the monopolistic ten-
dencies of an unregulated telephone industry, but also because it provides
an instructive contrast to the anticompetitive conduct that ultimately led to
the breakup of the Bell System 70 years later into its local and long distance
components. In 1913, AT&T used its control of the long distance market
to suppress other local carriers. As explained below, AT&T would later
leverage its control of most local markets to suppress the long distance
competition that technological advances had made possible by the 1960s.

The network effects phenomenon presents different competitive ques-
tions in different industries, and reasonable people can disagree about
when the government should require a firm to share access to its customer
base. But when such intervention is deemed necessary, the usual solution is
an interconnection requirement. Suppose you own a telephone network
and one of your subscribers wants to place a call to someone who sub-
scribes to Provider X’s network. If Provider X’s network is larger than
yours, it may have the incentives just described to refuse to interconnect, in
which event your subscriber learns that the call has failed—and considers
defecting to Provider X. But if the government forces Provider X to take
the call onto its network and route it to the intended recipient, your cus-
tomer remains satisfied, and you stay in business. Interconnection obliga-
tions work the other way as well: Provider X cannot preclude its
subscribers from reaching yours.
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If dealing with network effects were as simple as decreeing that all
competing carriers “must interconnect,” telecommunications regulation
would not be so complex. But many critical details need to be worked out
to ensure that two networks cooperate efficiently. For example, when you,
the owner of the smaller network, hand off calls for completion by the larg-
er network, how much—if anything—should that larger network be able
to charge you for this task? That may seem like a simple question, but it is
theoretically quite complex, and answering it incorrectly can have debili-
tating consequences, as chapter 9 explains.

The physical details of interconnection arrangements can also raise a
number of thorny issues. There are many subtle ways in which a larger net-
work operator can disadvantage a smaller one through shoddy intercon-
nection arrangements, such as providing only limited capacity within its
interconnection facilities for the receipt of calls from you, the smaller car-
rier. Your subscribers might then receive an “all circuits busy” signal when
they try to call the larger carrier’s subscribers during peak calling periods—
leaving them, once more, dissatisfied and tempted by the prospect of defec-
tion. To prevent such problems, regulators often need to develop rules to
govern the operational details of interconnection arrangements and penal-
ize non-compliance.

Although we have focused so far on the telephone industry, network
effects are endemic to information technology industries generally, and
there are ongoing debates about when, if ever, the government should step
in to address any anticompetitive consequences. Consider the market for
instant messaging. The key to instant messaging technology is a centralized
database, known as a “names and presence directory,” which allows a serv-
ice provider to tell its subscribers when their designated “buddies” have
logged on to the same provider’s network and are available for a kind of e-
mail exchange in real time. So long as each such directory is proprietary to
a particular firm and unshared with others, subscribers are likely to value
an instant messaging service in direct proportion to the number of their
“buddies” who are also subscribers to the same service. This dynamic tends
to favor the service provider with the largest customer base, which, in the
United States, has traditionally been America Online (AOL).

When it approved AOLs merger with Time Warner in 2001, the FCC
expressed concern that the instant messaging market was tipping and that
AOLDs instant messaging systems—and particularly, in the U.S., “AOL
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Instant Messenger”—had accumulated such a large subscriber base that
users of instant messaging would feel compelled to choose AOL as their
provider. The FCC was particularly alarmed that AOL had dragged its feet
in designing an interconnection mechanism that would enable the sub-
scribers of other services to make use of AOLs proprietary names and pres-
ence directory and communicate with AOLs subscribers as freely as with
each other. Some people cited AOLs reluctance to interconnect as conclu-
sive evidence that the company itself perceived the instant messaging mar-
ket as likely to tip and produce a lucrative AOL monopoly. As the FCC’s
then-chief economist later explained: “If it is a more competitive market,
the incentive is for all the players to interoperate. There is a mathematical
proof on that one.”?

In the end, the FCC stopped short of ordering AOL to interconnect
with its rivals for the generation of instant messaging services that had
become familiar to many American consumers. Controversially, however,
the FCC did impose an “interoperability” condition for any “advanced,”
video-oriented applications of instant messaging using high speed Internet
services.10 Instant messaging programs, the FCC reasoned, can be modified
to serve as “information platforms” for all sorts of communications appli-
cations, including video conferencing; indeed, some people believed that
instant messaging would gradually supplant the telephone as the dominant
means of person-to-person communication. The FCC feared that, unre-
strained by interconnection obligations, AOL’s proprietary systems would
become de facto standards and would become indispensable to residential
and business users over time. The FCC thus worried that AOL would end
up monopolizing portions of the telecommunications market much as
AT&T’s Bell System had done almost one hundred years before and would
raise consumer prices dramatically once it had succeeded. As AOL’s share
of instant messaging users steadily declined in the early 2000s, these con-
cerns began to seem overblown and the FCC lifted the interoperability
requirement.11 But such concerns reveal the unusual sensitivity of regula-
tors to the monopolization threat posed by network effects in the commu-
nications industry.

One of AOL’s fiercest opponents in the instant messaging debate was
Microsoft, which offered its own proprietary brand (“MSN Messenger”)
and had repeatedly tried and failed to interconnect with AOL’s instant mes-
saging network. There was no small irony here, for Microsoft was simulta-
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neously defending itself in court against the Justice Department’s claims
that, in subtly similar ways, it had abused its dominance in the market for
personal computer operating systems.

The dominance of Microsoft Windows in today’s personal computer
market arises from network effects and, specifically, from what antitrust
courts have called the applications barrier to entry.12 At some point in the
1980s, software designers realized that more users were choosing
Microsoft’s operating systems than the alternatives, a choice cemented by
Microsoft’s eventual development of the Windows “graphical user inter-
face.” In response, more and more applications developers created pro-
grams only for Windows, leaving would-be rivals (like IBM) to sell
operating systems that did not have as many programs designed for them
and were therefore less popular. As a result, Microsoft won an increasing
share of the operating system market. That, in turn, reinforced the software
designers’ predictions about the dominance of Windows and their desire to
produce applications for it, often to the exclusion of applications for rival
operating systems. 13

In these and other contexts, reasonable people can disagree about
whether network effects create any problems for which the government
should offer a solution. The proponents of government intervention argue
that monopolization is virtually always an evil to be avoided, reasoning
that monopolization of any industry necessarily produces higher consumer
prices, less product variety, and lower quality. Opponents of government
intervention, by contrast, point to a theory of competition, first developed
by economist Joseph Schumpeter, that focuses on the “creative destruc-
tion” of old incumbents by new insurgents, who are rewarded with monop-
olies of their own until knocked off their perch by the next round of
insurgents.14 Under this theory, the most significant competition takes
place not within a market—in the form of price wars or incremental
increases in quality—Dbut for the market itself: i.e., in establishing the next
great invention that will displace the old monopoly with a new one.1d

The first key premise of the modern-day Schumpeterian perspective is
that, in high-tech industries, the next industry-transforming technology
could arise at any moment to eclipse the products of today’s monopo-
lists.16 This threat is said to give current monopolists powerful incentives
to keep their products as efficient and consumer-friendly as possible. The
second key Schumpeterian premise is that the best way to induce entrepre-
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neurs to risk enormous sums in developing revolutionary technologies is to
welcome the prospect of a temporary monopoly when those technologies
succeed. Because they view temporary monopolies favorably, modern-day
Schumpeterians argue for strong intellectual property protection and free-
dom from both competition-oriented regulation and aggressive antitrust
enforcement.1” As Richard Posner has put it: “The gale of creative destruc-
tion that Schumpeter described, in which a sequence of temporary monop-
olies operates to maximize innovation that confers social benefits far in
excess of the social costs of the short-lived monopoly prices that the
process also gives rise to, may be the reality of the new economy.”18

Although network effects can dramatically influence the course of com-
petition in information industries, the arguments for and against govern-
ment intervention to counteract that influence are subtle and specific to
each individual market. Nonetheless, today there is broad consensus that
the government should impose interconnection obligations on ordinary
telephone networks. One reason for this is that the telephone market, with
its high fixed costs, is characterized not just by network effects, but also by
enormous economies of scale and density (which we discuss below).
Without interconnection rights, a new provider could not offer its cus-
tomers effective telephone service—i.e., service capable of reaching all the
people those customers wish to call—unless the provider first builds a new,
ubiquitous physical network whose geographic scope rivals that of the
dominant network, and then finds some way of underwriting that network
without passing on its unusually high per-customer costs to its initially
small customer base. To articulate this challenge is to reveal the economic
near-impossibility of meeting it.

B. Economies of scale and density

Although our discussion treats “network effects” and “scale economies” as
two separate phenomena, they are in fact closely related. Each describes a
characteristic of markets in which, all else held constant, increasing the
scale of a firm’s operations improves the ratio of (i) the value of the firm’s
services to each customer, and thus the revenues the firm can obtain from
that customer, to (ii) the per-customer cost to the firm of providing those
services. Network effects improve this ratio by increasing the value of the
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service to each customer, whereas scale economies improve it by decreas-
ing the per-customer cost of providing that service. In the absence of regu-
lation, each result would play a powerful role in favoring larger scale
telecommunications firms over their smaller rivals.

Interconnection obligations significantly lower the entry barriers posed
by the combination of network effects and scale economies because, as dis-
cussed, they exempt a new entrant from the need to build a ubiquitous net-
work before competing for the dominant carrier’s customers. But
interconnection obligations do not eliminate those entry barriers altogeth-
er. Although they reduce any advantage that incumbents derive from net-
work effects, they do not ensure that new entrants will benefit from the
enormous scale economies enjoyed by a provider with a large, established
customer base. As discussed below, the lion’s share of controversy about
the Telecommunications Act of 1996 stems from disagreement about how
best to deal with this concern.

Any telecommunications carrier contemplating the construction of a
new network faces immense initial costs, including, for example, the costs
of digging trenches and laying thousands of miles of cable to reach differ-
ent customer locations. These costs are both fixed, in that the carrier must
incur them up front before it can provide any volume of service, and sunk,
in that, once made, the investment cannot be put to some other use—a fact
that makes the investment particularly risky.!? In contrast, the marginal
cost of providing service to each additional customer, once the network is
up and running, is often tiny by comparison. Given these enormous fixed
costs and negligible marginal costs, the carrier’s long run average costs
within a defined geographic area—i.e., its long run costs per line in serv-
ice—may well decline with every increase in the size of its network, all else
held constant. Put differently, it is often cheaper per customer for a carrier
to provide service to the one millionth customer than to the one thou-
sandth customer.

Closely related to such economies of scale are economies of density.
These are best explained by way of example. Imagine a 1000-unit beach
condominium complex that is both distant from any telephone company
switching station and, because of zoning restrictions, isolated from other
buildings. If the fixed costs of laying a cable from the nearest switch to that
complex were $100,000, a single telephone provider serving the entire
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complex could spread the recovery of those costs among all 1000 sub-
scribers for a cost of $100 per subscriber. But if ten providers divided up
that customer base equally after laying their own cables to the same com-
plex—each digging up the streets at different times and incurring the same
fixed $100,000 cost—the average cost of that ten-fold effort would rise to
$1000 per customer, for each provider could spread its $100,000 costs
only over 100 customers rather than 1000.” In this respect, economies of
density can be roughly conceptualized as scale economies within a partic-
ular geographic area, such as the condominium complex in our example.
For ease of exposition, we will use the term “scale economies” broadly to
include these economies of density.20

Of course, high fixed costs and low marginal costs lead to large scale
economies in many industries, from auto manufacturing to applications
software production, and most such industries have never been subject to
pervasive schemes of prescriptive economic regulation. The difference is
one of degree. In some settings, scale economies do not increase “over the
entire extent of the market,”2! for there are diminishing returns to scale at
some level of production. In other settings, however, scale economies keep
increasing until a provider is serving all customers in the market. In that
context, because a single firm can serve the whole market (however
defined) with lower overall costs per customer than could multiple firms,
the market is said to be a natural monopoly.22

The government has traditionally addressed such a market by award-

ing a monopoly to a single firm and heavily regulating it, on the theory that

* Economies of density also explain why telephone service is much more costly to
provide in rural than urban areas. Suppose your company runs a telecommunica-
tions network on a rigidly fixed budget. Would you rather (1) build one line to each
of 1000 customers living on widely dispersed farms or (2) 1000 lines to one apart-
ment building with 1000 units? Even if the average line length were the same in
each example (say, because the apartment building is farther away from your
switching station than half of the farms), you would still much rather serve the
apartment building because you would only have to dig up the ground once to lay
the lines needed to serve those 1000 units. If you picked the farms option, you
would need to dig up the ground many more times to lay 1000 different cables, and
you would have to pay far more to obtain the rights of way as well (although the
lower rural land values would slightly offset those higher costs).
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this is the best way to keep consumer prices low. As Richard Posner once
explained, in describing a similar phenomenon in the cable television busi-

ness:

You can start with a competitive free-for-all—different cable television systems
frantically building out their grids and signing up subscribers in an effort to bring
down their average costs faster than their rivals—but eventually there will be only
a single company, because until a company serves the whole market it will have an
incentive to keep expanding in order to lower its average costs. In the interim there
may be wasteful duplication of facilities. This duplication may lead not only to
higher prices to cable television subscribers, at least in the short run, but also to
higher costs to other users of the public ways, who must compete with the cable tel-
evision companies for access to them. An alternative procedure is to pick the most
efficient competitor at the outset, give him a monopoly, and extract from him in
exchange a commitment to provide reasonable service at reasonable rates.23

Similar considerations led regulators for many years to conclude—some-
what controversially in hindsight—that the whole telephone market was a
natural monopoly in this sense and that the “alternative procedure” Posner
described would be the optimal means of ensuring dependable service at
low rates.

This natural monopoly premise provided a convenient solution to the
problem of network effects as well. Because (the thinking went) there was
no reason to allow a second or third provider into the same geographic
market to begin with, since that would only dilute the incumbent’s
economies of scale, there was no need to worry about forcing the incum-
bent to interconnect with competitors. The principal exception, illustrated
by the Kingsbury Commitment, seems almost trivial in this light: different
geographic regions would be served by different monopoly providers of
local service, and the government would ensure simply that neighboring
monopolists interconnected with each other for the exchange of calls
between their respective regions and that the national monopoly provider
of long distance service (AT&T) allowed all of these monopolies access to
the rest of the country.

Relying on this natural monopoly premise, many regulators not only
refused to order interconnection among potential rivals, but straightfor-

wardly prohibited new market entry by granting exclusive franchises to the
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monopolists. In part, policymakers resisted competition not just because
they believed in the economics of natural monopoly theory, but also
because they relied on regulated monopolies to advance various social poli-
cies, most notably “universal service.” For example, regulators deliberately
kept prices for business customers high (compared to the underlying cost
of serving them) as a means of cross-subsidizing affordable rates for other
users, such as residential customers in rural areas where economies of scale
and density are low.24 As we will discuss later, this scheme can work over
the long term only to the extent that rival providers are barred from com-
peting for the business customers who pay the above-cost rates that subsi-
dize low rates for others.

For many years, AT&T’s Bell System invoked “universal service” con-
cerns to persuade regulators to bar competition in all telephone-related
markets, including equipment manufacturing as well as local and long dis-
tance services. Its long-lived regulatory success in this respect provides a
classic case study in public choice theory—the economic analysis of rela-
tions between market participants and the government officials they seek
to influence.25 Public choice theory holds that private economic actors will
exploit regulatory schemes to extract “rents” from policymakers: i.e., spe-
cial benefits that arise from political influence rather than economically
valuable contributions to social welfare. Successful rent-seeking need not,
and usually does not, take the form of outright bribery. Instead, private
actors look for ways to match their own pecuniary interests with the polit-
ical goals of regulators. In the case of telephone regulation, the suppression
of competition in the name of “universal service” gave AT&T what it
wanted—formally protected monopoly status—and gave the regulators
what they wanted: a hidden scheme for underwriting low residential rates
that avoided all the political costs presented by a more explicit and tax-like
system.26 The victims of such Faustian bargains are consumers, who in the
long run might well be better off, at least in the aggregate, if regulators
made the hard political choices necessary to remove barriers to competi-
tion.

Starting in the 1970s, policymakers began questioning the natural
monopoly assumptions that had been conventional wisdom almost since
the inception of the industry.2” This process followed a predictable pattern,
as we will discuss in chapter 2. After the FCC adopted rules allowing com-
petition in the provision of telecommunications equipment, the markets
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that next fell prey to competition were the ones in which overall call vol-
umes were so huge, and the incumbent’s retail prices were so far above eco-
nomic cost, that a competitor could efficiently build a rival network and
earn large profits even though it had only a small share of the total cus-
tomer base. The first such market was for business-oriented long distance
services between major cities, a market that MCI and other firms entered
in the 1970s and 1980s with the help of both microwave technology and
the courts. The second was the market for so-called “access services”: the
high-speed links between local networks and long distance networks. In
each case, the companies that owned the core “natural monopoly” assets—
the local exchanges, with their “last mile” connections to every home and
business in a given calling area—tried to thwart this nascent competition
by (among other things) refusing to interconnect with the upstarts or by
making interconnection unnecessarily burdensome. In each case, the U.S.
government stepped in and mandated non-discriminatory interconnection.

Finally, in the Telecommunications Act of 1996, Congress seemed to
dispense with the natural monopoly premise altogether. It abolished all
exclusive franchises, ordered all telecommunications carriers to intercon-
nect with any requesting carrier, and declared all “local exchange” mar-
kets—in addition to the long distance and “access” markets—open for
competition. But Congress could not repeal the laws of economics. In many
settings, it remained commercially infeasible for new competitors to build
redundant “local” wireline networks bridging the last mile to all of their
subscribers’ buildings. The main exception to this rule lay in some local
exchange markets—such as densely populated, downtown business dis-
trictss—where high volumes of voice and data traffic enabled new entrants
to exploit fiber-optic technology by building telecommunications networks
all the way to their customers. In less densely populated areas, however,
such as many suburbs and most rural areas, call volumes could not support
the efficient construction of wholly duplicative networks replete with thou-
sands upon thousands of wired connections to all homes and businesses.
To be sure, firms were successfully building new wireless telephone net-
works in these areas, but, until recently, disparities in price and service
quality have kept customers from replacing, rather than merely supple-
menting, their landline phones with wireless ones.

This tension—Dbetween (i) the competitive aspirations of the 1996 leg-
islation and (ii) the stubborn economic characteristics governing the last
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mile—is a central focus of the next two chapters. Congress attempted to
resolve that tension in part by granting new entrants rights to lease capac-
ity on the facilities owned by the incumbent telephone company, enabling
them to “participate” in the incumbent’s economies of scale by availing
themselves of the same low per-unit costs. But Congress left all of the major
decisions about such compelled leasing arrangements to federal and state
regulators. Almost a decade later, there is no consensus about the most
basic questions: which facilities a new entrant should be entitled to lease
from incumbents, for how long, and at what price; and what to do if the
relevant regulations are violated. These abiding controversies remain
important to the future of the telecommunications industry, and chapter 3
and appendixes A and B address them in detail.

C. Monopoly leveraging and the concept of “information
platforms”

So far, we have addressed the regulation of horizontal relationships within
the telecommunications industry: the relationships between competing
providers of substitutable services. Now we introduce the equally complex
set of issues presented by vertical relationships between providers of com-
munications-related goods or services in complementary (“adjacent”) mar-
kets. These relationships arise across the economy: between, for example,
wheat farms and bakeries, and between bakeries and grocery stores.
Vertical integration by a firm across different markets is often desirable
because it can produce significant economies of scope: cost efficiencies
obtained by producing several products at once. In most industries, more-
over, competition in each of the adjacent markets liberates these vertical
relationships from the need for heavy governmental oversight. To the
extent the government gets involved, it is typically through ad hoc enforce-
ment of the antitrust laws.

The telecommunications industry has historically been different for
reasons relating to the nature and regulation of the market for last mile
services. Telephone companies and cable companies are often vertically
integrated: they provide not just various last mile transmission services—
the markets in which they are often dominant—but a variety of comple-
mentary services as well, such as Internet access, long distance voice
service, and video programming. Competitive concerns arise when such
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companies are asked to bargain with rival providers in those adjacent mar-
kets about the terms of access to their last mile facilities. Although many
firms wish to sell you telecommunications-related services—say, long dis-
tance, Internet access, or video programming—you may not be able to
accept any of their offers unless the local telephone or cable company
agrees to transmit these firms’ signals into your home or business. And
your local telephone or cable company may have incentives to discriminate
against these unaffiliated firms if it is simultaneously trying to sell you
competing long distance, Internet access, or video programming services of
its own.

The reason a monopoly provider of last mile transmission services
might want to discriminate against providers of complementary services is
not as obvious as it might seem. It is instructive to contrast such last mile
providers with a monopoly firm like Microsoft. Although Microsoft has a
monopoly in the operating system market (Windows), it lets other compa-
nies write a variety of software applications that ride on top of the
Windows platform. Since the government does not regulate Microsoft’s
price for Windows, Microsoft can maximize its monopoly profits simply by
charging supracompetitive prices in the operating system market that it
monopolizes. Microsoft thus would not normally benefit from using its
Windows monopoly to exclude unaffiliated software companies from
designing applications that enhance the consumer value of Windows.

This scenario illustrates an economic insight, known as the one monop-
oly profit principle, identified with the nineteenth century French econo-
mist Antoine Cournot. This principle holds, among other things, that the
total profits a monopolist could earn if it sought to leverage its monopoly
in one market by monopolizing an adjacent market are equivalent to the
extra profits it could earn anyway simply by charging more for the monop-
oly product itself.28 Cournot illustrated this point by hypothesizing the
relationship between separate zinc and copper monopolies and its effect on
the “downstream” market for the alloy of those two elements: brass. As
recently summarized by Berkeley economist Hal Varian: “If the copper pro-
ducer cuts its price, brass producers will buy more zinc, thereby increasing
the profits of the zinc producer. But the zinc producer’s additional profits
are irrelevant to the copper producer, making it reluctant to cut its price
too much. The result is that the copper producer sets a price that is higher
than the price that would maximize joint profits.”2? This means, among
other things, that the zinc monopolist may well benefit from competition
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in the copper market because, as the price of copper falls, it can appropri-
ate more of the profit-maximizing price that is paid in the aggregate for the
two constituent elements of brass.

Microsoft likewise benefits from encouraging other firms to develop
new applications that run on Windows because so doing will drive addi-
tional demand for Windows and cement its monopoly grip on the operat-
ing system market. Put in economic terms, the benefit that a platform
provider gains from added applications for its product is a complementary
externality, which means the platform itself will be valued in direct propor-
tion to the proliferation of complementary products, no matter what their
source. Perhaps counterintuitively, the high-profile antitrust case against
Microsoft is entirely consistent with these observations. Microsoft decided
to crush Netscape not because Netscape had designed an ordinary Internet
browser that could run on top of Windows (and thus enhance its value),
but because Netscape had designed an Internet browser that could radical-
ly decrease the value of Windows. Microsoft feared that Netscape could
eventually serve as a rival platform in its own right, on top of which end
users could run software applications, regardless of the underlying operat-
ing system. Netscape, in other words, threatened to tear down the “appli-

2

cations barrier to entry” that protects Windows’ monopoly: it could
potentially reduce both the need for software companies to design applica-
tions specifically for Windows and the need for consumers to purchase
computers with Windows installed.30

The telecommunications industry gives rise to similar issues. The basic
question, which recurs in many different forms, is whether a dominant
provider of a given telecommunications platform—such as last mile trans-
mission to homes and offices—has appropriate incentives to let independ-
ent firms compete freely in adjacent markets, such as long distance service
or Internet access.3! One critical variable in answering that question is
whether the dominant provider, like Microsoft, has reason to fear that an
independent firm in an adjacent market could develop a product that
threatens to supplant the platform monopoly itself. Another key variable is
whether the platform service is—unlike Microsoft Windows—subject to
price regulation. If so, the “one monopoly profit” phenomenon will not
apply, and the provider may well have incentives to discriminate against
firms in adjacent markets, because it will be unable to recoup all otherwise
available monopoly profits from the sale of the platform itself and will
need to extract them instead from those other markets.
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This latter exception to the “one monopoly profit” rule is sometimes
called Baxter’s Law in honor of William Baxter, the Justice Department
official who cited it, in the early 1980s, as a reason for breaking up AT&T’s
Bell System to keep it from leveraging its monopoly in local markets to
suppress competition in the adjacent long distance market. The problem
arose largely because, as discussed, AT&T was allowed to charge above-
cost prices for long distance service, telecommunications equipment, and
various other products to compensate for the very low rates its Bell affili-
ates were forced to charge for local residential service. This scheme could
work only if other firms could not compete for the customers that were
paying above-cost prices. Thus, when new entrants such as MCI sought to
enter the long distance market to compete for those customers, AT&T
opposed MCI’s efforts on the ground (among others) that it would endan-
ger the traditional commitment to “universal service” by removing the
source of support for the local services it was sometimes required to pro-
vide below cost.

The efforts of AT&T’s pre-divestiture Bell System to disadvantage these
rivals led to an antitrust suit by the federal government that changed the
face of telecommunications regulation. After many years of litigation,
AT&T ultimately entered into a consent decree under which it divested the
regional Bell companies in January 1984. The new corporate entity that
inherited the AT&T name kept Long Lines, the research and equipment
manufacturing arms later spun off as Lucent Technologies, and a few other
units. The Bell operating companies kept the local exchanges but were sub-
ject to various restrictions on the lines of business they could pursue,
including a ban on the provision of long distance services and the manu-
facture of telecommunications equipment. This quarantine was an aggres-
sive remedy—but, as discussed in chapter 2, the antitrust authorities
concluded that it was necessary to counter the tendency of AT&T’s verti-
cally integrated Bell System to discriminate against long distance and
equipment manufacturing competitors. The individual Bell companies
began winning approval to enter the markets for long distance service and
equipment manufacturing fifteen years later, after proving to the FCC on a
state-by-state basis that they had opened their local exchange markets to
competition and had set up separate long distance affiliates as a structural
safeguard against discrimination. This process, governed by sections 271
and 273 of the Communications Act, is described more fully in chapter 3.
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During the same general period as the AT&T divestiture, the FCC
adopted somewhat less radical measures to deal with the perceived threats
of monopoly leveraging that telephone companies posed to “enhanced
service providers,” which include such companies as Lexis-Nexis, voicemail
providers, and—most important of all—what we now call “Internet serv-
ice providers” (ISPs). In orders known collectively as the Computer
Inquiries, the FCC required each telephone company, among other things,
to sell enhanced service providers whatever basic transmission services it
provides to its own enhanced service operations and on the same terms.
Until recently, this policy could be justified as another straightforward
application of Baxter’s law. The telephone company’s transmission services
were price-regulated, and its network was long considered an indispensa-
ble bridge between enhanced service providers and their customers.

In the late 1990s, however, the emergence of broadband (high-speed)
Internet access began drawing that justification into question. Such access
is not generally subject to price ceilings. Just as important, it is offered
not just by telephone companies, but by competing providers with techno-
logically dissimilar transmission platforms as well, such as the “cable
modem” service offered by cable television companies. As discussed in
chapter 5, a key dispute in telecommunications policy today is the extent
to which traditional anti-leveraging rules will remain appropriate as broad-
band eclipses traditional dial-up connections as the Internet access method
of choice.

Our discussion of monopoly leveraging has focused so far on the last
mile transmission services provided by telephone companies because, until
recently, there was little doubt that those companies owned the only feasi-
ble path to consumers for certain telecommunications-related services. But
leveraging issues have also cropped up in various other settings within the
communications industry.

For example, the FCC has struggled for years to justify caps on the size
of cable television companies. (Related limits, which the Commission con-
troversially relaxed in June 2003, also apply to the ownership of television
broadcast stations, as discussed in chapter 11.) The theory underlying these
“horizontal ownership restrictions” is that the local cable company is dom-
inant in any given geographic area in the provision of multi-channel video
programming to the home. Congress and the FCC feared that, if any one
cable company (say, Time Warner) served too large a share of the American
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public, that company could exert undue influence in the market for televi-
sion programming by, for example, giving preferential treatment to its own
affiliated studios (say, HBO).32 By adopting rules to limit the extent to
which a single firm can own multiple cable systems, the FCC sought to
limit the creation and exercise of “monopsony” power (i.e., dominance in
the purchasing market) that could doom independent programming stu-
dios, which cannot finance the creation of television shows unless those
shows can be expected to reach a critical mass of the viewing public.

In 2001, the D.C. Circuit33 invalidated the FCC’s decision to limit the
subscribership of any one cable company to 30% of the total number of
subscribers to multi-channel video programming services (i.e., cable plus
satellite). The court concluded, among other things, that the FCC’s under-
lying economic reasoning—dubbed “antitrust lite” by its critics—had
underestimated the emerging significance of satellite television services as
an alternative platform for independent programming. Even though the
number of cable subscribers dwarfs the number of satellite subscribers,
Judge Stephen Williams, writing for the court, explained that “a company’s
ability to exercise market power depends not only on its share of the mar-
ket, but also on the elasticities of supply and demand, which in turn are
determined by the availability of competition. . . . If [a cable company]
refuses to offer new programming, customers with access to [satellite serv-
ice] may switch.”34 That possibility, in turn, may cause even very large
cable companies to worry less about dominating the programming market
than about reinforcing the value of their cable “platform” by purchasing
attractive programming for its viewers—without regard to which studio
created it.

Throughout this book, we will return to this basic scenario: a firm that
dominates a platform market, and is regulated on the premise that it could
leverage that platform dominance to control an adjacent market for appli-
cations, becomes subject to competition from the provider of a new alter-
native platform made possible by technological innovation. Such
competition can suddenly arise to confront any dominant platform, from
the conventional cable television platform we have just discussed (now
contested by satellite TV services), to the telephone platform used for
Internet access (now contested by cable companies), to AOL’s instant mes-
saging platform (threatened by Microsoft’s and Yahoo’s instant messaging
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products), to Microsoft’s operating system platforms (threatened by “open
source” operating systems such as Linux).

The unpredictable growth of such cross-platform competition in previ-
ously monopolistic industries presents policymakers with several critical
challenges.” Despite political pressures and bureaucratic inertia, they must
(1) judge how strongly entrenched a proprietary information platform
might be; (ii) weigh the benefits of anti-leveraging regulation against the
costs of dampened incentives to innovate in a sometimes Schumpeterian
world of “serial monopolies”; (iii) calibrate any regulations they do adopt
to the actual leveraging threat the platform poses to applications markets;
(iv) act promptly in modifying or withdrawing those anti-leveraging regu-
lations once platform competition develops; and (v) remain wary of the
administrative costs inherent in market intervention and of the unintended
consequences of poorly designed regulation. On the one hand, regulators
understandably want to adopt policies that will promote welfare-maximiz-
ing competition over the long term. On the other hand, they do not want
to interfere with market forces in a way that will undermine the incum-
bents” own efforts to create consumer value. Incumbents often stand in the
best position to develop valuable new products for consumers, and exces-
sive regulation can stop that innovation in its tracks. Similarly, if regulators
react too slowly in modifying regulations that mistakenly presuppose that
a once-monopolistic platform has no rivals, they will artificially advantage
the rival platform provider in its efforts to steal customers off the incum-
bent platform. We now turn to this question of regulatory parity in a world
of rapidly evolving telecommunications technology.

* Many commentators and the FCC use the term “intermodal competition” to
describe competition among technologically dissimilar platforms. We prefer the
somewhat broader term “cross-platform competition.” From a competition policy
standpoint, the most important issue is whether an incumbent faces facilities-based
competition in the form of a rival platform, not what particular technology
(“mode”) the rival might use. At the same time, the particular technology used to
enter the platform market may have important consequences under any regulatory
regime, since the new technology may well be immune from legacy regulations
applicable only to the traditional platform provider.
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II. Convergence

Very roughly speaking, most forms of telecommunications fall into one of
two general categories. Point-to-point communication involves the trans-
mission of content—e.g., the placement of a “call”’—from a person or
machine to a discrete recipient. Examples include ordinary telephone calls
and fax transmissions. Broadcasting involves the transmission of content
to the world at large, or at least anyone who cares to watch or listen.
Examples include television and radio programming. This dichotomy has
always been a bit of an oversimplification, and the Internet—with its mass
e-mails and simultaneous webcasting—has blurred the distinction still fur-
ther. But most forms of telecommunications today still fall into one of these
two categories, particularly if we broadly construe the “points” in “point-
to-point” communications to include moving cellular telephones.

For most of the twentieth century, people closely identified each of
these categories of service with a particular medium of transmission. In
particular, they assumed that commercial point-to-point voice services
(“telephony”) would be conveyed over the copper wires of the telephone
system, and that radio and television broadcasting services would be pro-
vided over the airwaves. The Communications Act of 1934 was originally
written with this assumption in mind. Congress designed Title IT of the Act
to govern wireline “common carriers”—i.e., the companies that provided
telephone service indiscriminately to the public at large. And it designed
Title I to govern “radio communications,” a category that grew to encom-
pass both radio and television broadcasting. Under Title III, the FCC
licensed radio and television stations to use the airwaves to broadcast pro-
gramming “in the public interest.”

And so the world remained until the 1960s, when something peculiar
happened: companies increasingly began to transmit television signals not
over the airwaves, but over wires. For a long time, such “cable television”
service provided no new programming; it was designed only to transmit
stronger signals of conventional broadcast programming to people whose
homes were too far away from a transmission tower to receive clear pic-
tures (or any pictures). Even so, the seeming anomaly of wires being used
for broadcasting threw the regulatory world into tumult, for it raised ques-
tions about how the FCC could legally follow through on its expressed
intent to regulate this new creature and preempt contrary state and local
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regulation. After all, Title II addressed common carriage, not broadcasting,
and Title III addressed use of the airwaves, not wires.

The FCC ultimately asserted what it called its “ancillary jurisdiction”
to regulate anything that affected the explicit subjects of its regulatory
authority. In this case, the FCC concluded that because cable television
transmissions affected commercial over-the-air broadcasting, the
Commission had the right to regulate them under the general enabling
authority provided in Title T of the Act. In 1984, long after the Supreme
Court upheld the exercise of this strikingly open-ended regulatory author-
ity (in 1968),35 Congress stepped in and added a new Title VI to the
Communications Act to govern federal, state, and local regulation of cable
television services.

In the 1980s, “cellular” wireless technology gave consumers an alto-
gether new means of placing telephone calls. This technology uses the radio
spectrum—Iong the province of specialized broadcasts by taxi dispatchers
and policemen in addition to television and radio stations—for regular
communications among members of the public at large. This development
produced another anomaly unanticipated in the structure of the 1934 Act:
the use of the airwaves to provide a common carrier-type service. Congress
eventually patched this hole by adding provisions to Title III to govern the
regulation of this new service.

The use of radio signals to carry telephone calls, and of wires to carry
broadcast programming, are examples of technological convergence: the
coming together of different technologies to provide similar services. But
the examples of convergence just discussed are tame in comparison to the
upheavals triggered by the Internet. By placing a “call” over your Internet
connection to a distant website, you can listen, along with the citizens of
Prague, to the broadcast of a Czech radio station. With a click of the
mouse, you can sign on to Launch.com, an interactive Yahoo!-sponsored
music service that keeps track of the music you like and sends you—and
you alone—a personalized stream of songs. With another click of the
mouse, you can chat with a friend across the world through instant mes-
saging. Alternatively, by plugging special telephone hardware into any
broadband connection, you can speak to the same friend using voice over
Internet protocol (VoIP) services that are so clear and refined that, for all
practical purposes, you may as well be talking over a traditional telephone
circuit. And, so long as you have a broadband connection of some type,
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you can do all these things no matter how the Internet signals come into
your home: whether through your telephone line (“digital subscriber line”
or “DSL”), your television cable (“cable modem”), a high speed wireless
connection, or someday even your electric power line.

The contemporary forms of convergence are largely the result of digi-
tal technology, which came of age commercially in the 1980s and 1990s.
As chapter 4 discusses in depth, digital technology provides concise math-
ematical representations of the world, in the form of 1s and Os, that soft-
ware inside your computer decodes and converts into everything from
voice conversations to photographs to documents to Prague radio broad-
casts. The Internet forms a convenient means of transporting those 1s and
0s, also known as bits, between computers (or other devices with data pro-
cessing capability). The computers on each end of a data session do not
“care” what physical conduits link them together, so long as the bits are
delivered quickly enough for the relevant software programs to run prop-
erly. And, for the most part, the Internet’s physical infrastructure has not
traditionally “cared” what software programs those bits are associated
with; it just delivers the 1s and Os and lets the computers do the rest. In part
because “a bit is just a bit” in this sense, the Internet severs any strong log-
ical or practical link between communications services and the physical
media over which they are transmitted to consumers.

For the telecommunications market to function efficiently, this compre-
hensive technological convergence must be matched by an equally compre-
hensive regulatory convergence. Except where lingering natural monopoly
conditions make one provider dominant in a particular market, like servic-
es should generally be regulated alike, no matter what physical medium is
used to provide them. Consider a rough analogy. Perhaps it made sense to
regulate the incumbent railroad operators heavily in the days when rail-
road tracks were genuine monopoly facilities, before the interstate high-
ways made trucking a feasible alternative for many customers with long
haul transportation needs. But it made less sense to regulate the railways
as heavily once trucking became a vibrant source of competition.

Similar considerations apply in the telecommunications industry. Take,
for example, the case of telephony, the transmission of ordinary voice con-
versations between two or more people. Cable television companies have
begun invading the telephone companies’ core markets by offering sub-
scribers voice services of their own, most recently in the form of VoIP appli-
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cations that ride on top of the cable companies’ broadband Internet plat-
form. Even when cable companies do not themselves offer voice services,
stand-alone VoIP providers like Vonage are happy to sell them directly to
consumers as one broadband application among many. And wireless tele-
phone service adds another dimension of cross-platform competition to the
mix. Increasing numbers of Americans have begun “cutting the cord” by
relying entirely on their wireless phone for all of their voice communica-
tions, a development facilitated by the FCC’s recent decision to enable con-
sumers to take their wireline telephone numbers with them when they sign
up for wireless service, as discussed in chapter 8.

Eventually, cross-platform competition may so thoroughly deprive the
wireline telephone companies of their traditional market power that it will
no longer make sense to think of them—or regulate them—as natural
monopoly providers of voice services. As it happens, Congress anticipated
in 1996 that cable companies would begin providing ordinary telephone
service to their customers, and it took steps to make sure that they would
receive no special advantages or disadvantages in so doing. What Congress
did not foresee is that telephone companies and cable companies would
soon compete in a different and potentially more important market: the
market for providing broadband Internet access. Cable companies provide
their version of such access (cable modem service) over the same facilities
they use to provide ordinary cable television service. Similarly, telephone
companies provide their version (DSL) over ordinary telephone lines. The
two services are market substitutes, and they are offered to the public in
fierce head-to-head competition. But they are not regulated alike: tele-
phone companies providing DSL are currently subject to burdensome
wholesale regulations to which cable companies providing cable modem
service are not subject, even though cable providers have a larger share of
the U.S. residential broadband market than telephone companies.

The story of broadband regulation, discussed in chapters 5 and 6, is
important not just because it exemplifies the tenacious influence of obso-
lete regulatory assumptions in the age of convergence, but also because the
government’s resolution of the “regulatory parity” debate, whenever it
comes, will dramatically affect the future of the telecommunications indus-
try as a whole. Data traffic used to constitute a tiny percentage of the sig-
nals flowing over a voice-centric network; soon, however, voice traffic will
become just a small minority population of bits flowing over a data-centric
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network. More generally, the last link between technological platforms and
particular services will be weakened, if not severed, once all applications
are carried as indistinguishable bit-streams over different platforms. As we
approach that date, a regulatory regime that still treats substitutable plat-
forms differently will distort the marketplace by, among other things, cre-
ating artificial regulatory advantages for one set of competitors over
another. For the most part, policymakers know this. But, as we shall see,
the entrenched commercial interests that benefit from the regulatory status
quo make it politically difficult for policymakers to fix the problem by
overhauling the rules.

One of the more dispiriting moments in the writing of this book came in a
local Starbucks, where a friendly middle-aged woman pointed at the lap-
top on which these words were written and asked what the book was
about. Upon learning that it was about telecommunications policy, she
made a face. Then, when prompted to explain herself, she volunteered that
she found the whole telecommunications industry confusing: she missed
the simpler times, when one company—Ma Bell—served all needs and sent
out unitary bills that ordinary people could understand. She is not alone.
Millions of Americans wonder whether all this technological and regulato-
ry upheaval is “worth the candle,” as Justice Stephen Breyer (a former pro-
fessor of regulatory law) has mused.36

In essence, this question asks whether the benefits of introducing com-
petition to this previously monopolized industry warrant the tumult that
such competition entails. In general, government management of a monop-
oly regime inevitably produces not just waste, but also a maze of political-
ly expedient yet economically artificial regulatory distinctions. Economic
competition finds and destroys each such distinction and destabilizes the
whole regulatory house of cards. For example, as discussed in chapters 2
and 10, competition in the markets for business and long distance services
has undermined the traditional universal service regime of implicit cross-
subsidies. Business and long distance customers traditionally paid the tele-
phone monopolist above-cost rates to subsidize below-cost rates for basic
local service in some areas. But once business and frequent long distance
callers have a choice of telecommunications carriers, and once they learn
they can send by e-mail what they would otherwise send through expen-
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sive hour-long fax transmissions over traditional telephone networks, they
will no longer buy the erstwhile monopolist’s services at the inflated prices
that traditionally supported other people’s low phone rates. The ultimate
result is either an increase in those rates or a proliferation of confusing tax-
like fees that appear on telephone bills. From an economic perspective,
either result is much more efficient than the cross-subsidy regime. But each
is politically quite unpopular. In the short term, overt price hikes and new
line-item fees tend to attract far more controversy than adherence to a qui-
etly inefficient (albeit ultimately unsustainable) scheme in which retail rates
stay at more or less the same levels but, unbeknownst to the ordinary con-
sumer, bear no rational relationship to underlying costs.

To be sure, today’s regulatory climate would be simpler if Congress had
acted more decisively in drafting the Telecommunications Act of 1996, a
crazy-quilt of ambiguous provisions designed, as we shall see, to leave
many of the important questions unanswered so as to offend no powerful
interest groups. And the world would also be simpler if Americans had kept
their perspective during the Internet gold rush of the late 1990s, instead of
cheering on massive overinvestment in certain types of telecommunications
infrastructure—such as the unused fiber-optic capacity known as “dark
fiber”—on the catastrophically misguided assumption that “supply will
create its own demand.” The result of that overinvestment, as everyone
knows, was a string of corporate scandals and bankruptcies several years
later. But even if Congress and the business community had exercised bet-
ter judgment in the waning years of the twentieth century, the growth of
competition still would have generated litigation and economic displace-
ment. The question remains: is facilitating competition worth the candle?

In the long run, the answer is surely yes. The very premise of capital-
ism is that a competitive market, as compared to a monopolistic one, cre-
ates more innovation, greater product variety, increased efficiency, lower
costs, and lower average prices. The telecommunications market is no
exception to this rule. For example, AT&T deployed very little optical fiber
in its long distance network until its new rivals—specifically, MCI and
Sprint—placed a bet on that new technology, ordered materials and equip-
ment from Corning, and advertised the “pin drop” clarity of their long dis-
tance services as compared to AT&T’s. Moreover, competition not only
keeps monopolists from complacency, but removes any incentive they may
have to withhold the deployment of new services that could “cannibalize”
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their less efficient but more profitable old services. For example, the
growth of cable modem service and other broadband options appears to
have helped induce incumbent telephone companies to roll out broadband
DSL services more vigorously than they otherwise might because, in the
absence of competition, they would make more money if they continued to
sell the previous generation of often less efficient transmission technolo-
gies.

Even apart from technological improvements, competition also leads to
marketing innovations. For example, competition among wireless compa-
nies has not only driven wireless prices down, but also revolutionized the
very structure of pricing for voice services. Depending on your expected
usage, you can choose a wireless plan with a low monthly fee, relatively
few “free” minutes, and extra charges for roaming and long distance; or
you can buy a plan with a higher monthly fee, a bucket of virtually unlim-
ited “free” minutes, and no extra charge for roaming or long distance; or
you can purchase any number of plans with variations on these pricing
themes. What’s more, if you’re reasonably happy with your wireless serv-
ice, you can, as noted, “cut the cord” of your conventional wireline service,
as many people, most of them young, have already done. Indeed, wireless
offers a key feature that, by definition, landline service cannot: mobility.

This raises an intriguing question. As discussed in chapters 7 and 8,
wireless services have not yet made wireline voice services superfluous.
This is mostly because of quality concerns stemming from, first, zoning
restrictions on the placement of antennas and, second, the government’s
limitations on the radio spectrum available to commercial wireless carriers.
These quality concerns will probably abate over time, however, with inno-
vations in both wireless technology and federal spectrum policy. Once a
critical percentage of customers in a given market considers wireless serv-
ice (at least) a substitute for wireline service, why would it make sense to
continue regulating any wireline service in that market more than wireless
service, which is regulated hardly at all?

That question points to light at the end of the regulatory tunnel. The
cut-throat rivalry among multiple companies in the wireless market pro-
motes the interests of consumers in that market far better than any regula-
tor could. The ultimate aspiration of telecommunications policy is to do for
the telecommunications industry generally what the FCC’s deregulatory
policies have helped do for the wireless sector specifically. Imagine a world



30 Chapter 1

in which neither the telephone company nor the cable company nor any
other company could exercise market power in the provision of any
telecommunications-related service because technological innovation has
supplied alternative, facilities-based platforms for each such service. In that
world, little regulatory significance would attach to categories like “local,”

%

“long distance,” “voice,” or “data”—or even “telephone” or “cable.” A call
would just be a call, a carrier would just be a carrier, and a bit would just
be a bit. Getting from here to there is every bit as complicated as it is

important. [lluminating that path is the project of this book.
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Introduction to Wireline Telecommunications

In March 2002, the FCC renamed the “Common Carrier Bureau,” one of
its largest and most important operating divisions, the “Wireline
Competition Bureau.” The term is a bit of a misnomer because this Bureau
regulates some wires but not others. For example, the Bureau oversees
broadband Internet services when offered over the copper loops of tele-
phone companies, whereas the “Media Bureau”—which has general
responsibility for cable regulation and broadcasting—oversees competing
broadband Internet services offered over the facilities of cable television
companies.

For present purposes, however, we will go along with the FCC and use
the term “wireline” to specify those landline networks—such as ordinary
telephone networks—that are designed chiefly to provide point-to-point
voice and data services. As we have explained, local telephone companies
were long deemed natural monopoly providers of “last mile” transmission
for high quality voice and data services. Today, cross-platform competi-
tion—ranging from wireless telephony to VoIP services offered over cable
modem platforms—has drawn into question many of the regulations
designed to curb wireline telephone companies’ now-fading monopoly
power.

Understanding the debate about the continuing need for such regula-
tions requires some familiarity with the basic technology and regulatory
history of traditional telephone networks. Part I of this chapter addresses
the technology; part I addresses retail rate regulation of telephone service;
and part III discusses the advent of competition in telephone markets from
the 1970s to the eve of the Telecommunications Act of 1996. Chapter 3
will then discuss the current rules governing competition among wireline
carriers. And chapters 4-10 will discuss, among other matters, the policy
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issues raised by competition between wireline telecommunications carriers
and their non-wireline rivals, such as cable companies and wireless carri-
ers.

I. A Primer on Wireline Technology

Placing a telephone call is so routine that it is easy to forget how astonish-
ingly complex the process is. By picking up the receiver and punching some
numbers, you can reach anyone with access to a telephone anywhere in the
world. This is an uncanny feat: the global telephone system must locate
that person among a billion other telephone subscribers—and then estab-
lish a connection with her that twists and turns through aerial wires and
underground cables and a succession of computerized switches, all within
an instant or two. And even this description oversimplifies the matter
because the call may well be handled not by one network but by several,
and the companies that own those networks must arrange the multiple
transfer of your voice signals like a baton in a very, very fast relay race.

But this brief sketch is merely the beginning, for the technological
accomplishments just described take us only up to around 1980. Then
came the rise of the Internet, which relies on many of the same facilities as
the telephone network, but uses the power and versatility of digital tech-
nology to convert a telecommunications infrastructure originally designed
for voice calls into a worldwide network of networked computers. With a
few keystrokes, you can use your personal computer or other “smart”
device to reach one of millions of other computers across the globe. As the
1s and Os generated by a single webpage flit unpredictably along different
paths across the Internet, the sights and sounds of foreign countries come
streaming into your home at the speed of light.

Chapter 4 describes this digital overlay we call the Internet. Until then,
keep the following in mind. The Internet is not some mysterious set of
wires unrelated to the local and long distance networks over which we
place ordinary voice calls. The telephone line you may use to connect your
computer to the local Internet service provider is the same telephone line
you use to call up your friends. And although many providers buy dedicat-
ed lines solely for data traffic, your long distance company may well use
the same fiber-optic routes to transmit your voice across the country that
it uses to transmit music downloads, webpages, and e-mail messages to
dozens of other people over the Internet. When you conceptualize the dif-
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ference between the public telephone network and the Internet, you should
think not so much about any differences in the underlying physical facili-
ties (although, to be sure, there are some important ones), but about the
differences in how those facilities are used. While the analogy is imprecise,
Internet services and ordinary voice services each “ride on top of” wireline
network facilities in much the same way that cars and bicycles ride on
many of the same paved roads, albeit often in different lanes.

The telephone network and the Internet are examples of switched net-
works: from any given point on the network, you can direct calls or data
to any other single point on the network. At the most fundamental physi-
cal level, such networks consist of transmission pipes, including copper
wires and fiber-optic cables, and the switches that route calls from one such
pipe to another. The pipes are further subdivided into (i) the loops that con-
nect customers to switches and (ii) the high capacity transport links (some-
times known as “trunks”) that connect switches to other switches.
Although the distinctions can blur at the edges, these three elements—
loops, switches, and transport—are the fundamental building blocks of any
point-to-point telecommunications network.”

A. Transmission pipes: loops and transport

Loops are so-called “last mile” facilities: the wires or cables a telecommu-
nications company uses to connect its customers to the nearest switch and
thence to the rest of the world. Strung through the air or laid underground
(sometimes in tubes called “conduits™), loops constitute by far the costliest
portion of most telecommunications networks and are thus the most diffi-
cult facilities for an upstart company to duplicate. For that reason, they are
often described as “bottleneck” facilities, with major regulatory conse-
quences.

The basics of wireline transmission

The most traditional form of the loop—a typical telephone line—con-
sists of a twisted pair of copper wires used to establish an electrical con-

¥ When reviewing the following discussion, readers may wish to glance forward to
Fig. 1, which appears on p. 41 at the conclusion of our description of the tradition-
al telephone network.
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nection with the telephone company’s switch. When a customer lifts the
receiver off the hook to place a call, the switch sends her a dial tone to con-
firm that the circuit has been established and is available to carry her call.
When someone else calls her, the switch sends another electrical current
down the line, this time to trigger the ringing of her telephone. The electri-
cal currents come from giant batteries at the telephone company’s switch-
ing station, known as a central office—usually identifiable as a
bland-looking building with few windows and the telephone company’s
logo outside. For public safety reasons, the electricity that powers ordinary
telephone service is independent of the electricity that provides power in
the rest of your home. Thus, when the electric grid fails, you can still use
your phone unless, of course, it is a cordless one whose base station
requires ordinary AC power.

Suppose that you place a telephone call to someone whose loop is con-
nected not to your local switch, but to a neighboring one. To get from your
switch to hers, your voice signals must travel along a high capacity trans-
port link. Most modern transport facilities use optical fiber technology; to
some extent, as explained below, telephone companies have begun using
that technology in loop facilities as well. In effect, a fiber-optic cable is an
extremely thin glass tube that transmits light over long distances through
various forms of internal reflection. Laser-originated light waves, carrying
signals, bounce from one end to the other. (One common, though quite
rough, analogy compares fiber optic technology with shining a flashlight
down the interior of long tube with a mirrored surface on the inside;
although the tube may bend and twist, the light shines out of the other
end.) Attached to each fiber strand are expensive electronic devices that
aggregate all of the signals from different customers’ individual lines onto
the same physical strand of optical fiber. This is called multiplexing.
Copper wires often carry multiplexed signals too, but not with the phe-
nomenal capacity of fiber.

In the traditional wireline telephone world, the most common form of
multiplexing—known as “TDM?” for time division multiplexing—*sam-
ples” the signal for a given call many times a second and transmits those
samples along with the corresponding samples taken of other calls. A “sam-
ple” is a kind of digital snapshot of the signals in a call at any given
moment, much as a frame in a movie is a snapshot of the action in
progress. Each call is preassigned time slots in the multi-call transmission;
at the other end, this aggregated signal is “de-multiplexed” back into indi-



Introduction to Wireline Telecommunications 35

vidual signals. By means of this multiplexing technology, a single strand of
fiber thinner than a human hair can carry thousands of simultaneous voice
conversations. This aspect of telecommunications technology often comes
as a surprise to people outside the industry: the calls you place to your
friends across the country typically coexist on the same fiber strand with
many other calls taking place between people you don’t know.

The use of optical fiber is routine on any transport route where
extremely high numbers of calls need to be transmitted at once, such as
between cities or between most central offices. The use of fiber to connect
central offices to customers—i.e., in loops—is less predictable. Sometimes,
optical fiber is used only in the aggregated multi-loop feeder cables closest
to the central office, and copper wires remain the medium of choice for the
more diffuse distribution portion of the loops closest to the customers.
(Think of feeder cables as the main branches of a tree and of distribution
cables as the smaller branches and twigs.) But telephone companies some-
times use optical fiber all the way from the central office to the locations
of certain customers with very high call and data volumes, such as large
businesses.

Whether it makes economic sense to use optical fiber rather than cop-
per wires in new loop facilities is often a complex question. Fiber provides
more capacity and lower long term maintenance costs, but also consider-
ably higher up-front costs in the form of the necessary electronic equip-
ment. The choice between copper and fiber thus depends on, among other
things, the length of the loop and the “line density” of a particular area:
i.e., the number of homes and businesses in close proximity. Fiber-optic
technology is most prevalent in the major cities, where fiber “rings” pass
beneath the streets in downtown business districts to collect the enormous
call volumes coming from large office buildings. On a smaller scale, fiber
also has become increasingly popular in densely populated residential
areas, both because its long term maintenance costs are lower and because
it enables telephone companies to provide broadband Internet services to
more customers, and at faster speeds, than is possible using purely copper
loops.

The last point warrants some elaboration. Fiber has exceptionally high
bandwidth—i.e., data carrying capacity—that does not vary significantly
with the distance between the telephone company’s central office and a
customer’s home. One industry study found that an all-fiber (“fiber-to-the-
home”) loop would enable residential customers to download a high qual-
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ity copy of the movie “Braveheart” onto their computer hard-drives in less
than half a minute (if only there were commercially available computers
capable of keeping up with the task).! The bandwidth of copper wires is
much more limited and varies inversely and dramatically with length. The
major “broadband” Internet access service now offered over copper loops
is known as digital subscriber line (DSL) service, which we will discuss in
chapters 4 and 5. The speediest, most expensive variants of DSL—which
still offer only a fraction of fiber’s bandwidth—are available only to cus-
tomers living in very close proximity to the telephone company’s central
office or other specialized data-handling facility. And even the slower, more
standard versions of DSL are generally unavailable to customers more than
18,000 feet away.

The fiber glut

Not too long ago, media coverage of the telecommunications industry
focused on the “fiber glut” that sent high-flying long distance companies
such as WorldCom (now MCI) and Global Crossing into bankruptcy.
Along long distance transport routes, this glut is real,? and is the result of
two basic factors. First, in the 1990s, many companies racked up huge
debts laying redundant fiber-optic cables over the same city-to-city routes
on the mistaken—and, in retrospect, wildly unrealistic—assumption that
demand would keep pace. That assumption was memorably encapsulated
in a turn-of-the-millennium Qwest commercial, in which a weary traveler
shows up at a hotel in the middle of nowhere, asks the desk attendant what
movies are for rent, and learns that, through the miracle of fiber optics, he
can watch (on demand) any movie ever made in any language.

In reality, such exponential growth in the demand for long distance
telecommunications capacity would take many years to materialize, in part
because too little fiber has been deployed in the last mile to generate
demand from individual customers for bandwidth-consuming products,
and in part because content providers fear that making such products
available on the Internet will lead to widespread illicit copying.3 As a
result, people have continued renting movies in hard copy or watching
them on cable (or satellite) television—and are likely to keep doing so in
the near term. In the not-so-distant future, the broadband vision depicted
in the Qwest commercial may well become a reality, at least in some areas.
Making that vision a reality, however, will require overcoming obstacles
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both (i) to the deployment of high speed connections to a critical mass of
customers and (ii) to the wide dissemination of digital content that will
encourage customers to order those connections.

The second primary reason for the fiber capacity glut is technological.
In recent years, advances in “wavelength division multiplexing” have dra-
matically and unexpectedly increased the signal-carrying capacity of opti-
cal fiber, including some fiber that had been in the ground for years.
Among other innovations, engineers have greatly expanded the bandwidth
of a given fiber strand by finding new ways to send signals within that
strand simultaneously over multiple wavelengths of light—colloquially
known as “colors,” even though the signals at issue lie outside the visible
spectrum. The result of such technological advances, combined with the
manic overinvestment of the late 1990s, led to an extreme surplus of dark
fiber, so named because no electronics have been placed at either end to
“light” the fiber up with laser-guided signals. True to the laws of supply
and demand, this overcapacity slashed the rates that debt-saddled telecom-
munications carriers could charge for providing transmission services
along the major routes.*

Significantly, the routes subject to this overinvestment were those with
the highest volumes of conventional voice calls and Internet traffic: the
long distance transport routes between major population centers. Again,
there was little fiber overinvestment within any community, except for the
most densely populated, and there is no fiber glut—and sometimes no fiber
at all—in the last mile loop facilities to most homes and small businesses.
Those facilities retain some “bottleneck” characteristics in many areas, at
least if one does not count the alternative last mile facilities of cable or
wireless companies. Policymakers have thus tended to agree that competi-
tion in the provision of local wireline telephone services would develop
quite slowly for all except the highest volume customers unless new
entrants enjoy a regulatory entitlement to rent at least some of the loop
facilities of established telephone companies. By contrast, because a num-
ber of national providers own long distance transport networks, a thriving
wholesale market for leased capacity on those networks arose without
heavy government intervention. As discussed in chapter 3, many of today’s
regulatory battles about leasing rights are waged in the territory between
these two extremes: in the market for “local transport,” including the links
connecting two of a telephone company’s central offices.
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Regulatory distinctions among transmission pipes

People in the telecommunications industry use broad-brush terms like
“local” and “long distance,” and “loops” and “transport,” as useful short-
hands to describe the different ways in which transmission pipes are used
in telecommunications networks. But it is important to keep these distinc-
tions in perspective. As we shall see, regulators attach great significance to
the difference between “local” and “long distance” services. Until quite
recently, they fenced the largest “local” wireline carriers out of the “long
distance” market altogether, and they still draw bright geographical lines to
identify when a call qualifies as “long distance.”> From an engineer’s per-
spective, however, there is no clear demarcation point between “local” and
“long distance” transport: pipes run the spectrum from long to short and
from higher capacity to lower capacity. This is not to say that regulators
have wholly contrived the distinction between local and long distance serv-
ices on the basis of arbitrary criteria. Distance remains relevant from a
business and technological perspective insofar as it corresponds to com-
mercially significant phenomena like traffic volumes and their associated
economies of scale. But once a telecommunications network is up and run-
ning, a carrier incurs little, if any, extra cost to send a call a thousand miles
to its destination rather than ten miles.

The rigid long distance-local distinction that characterized the market
in the last two decades of the twentieth century is increasingly giving way
to these underlying economic and technological realities. As local telephone
companies enter the long distance market, and as long distance companies
enter the local telephone market, the distinction between these two markets
has inevitably blurred. As in wireless markets, wireline consumers are
increasingly able to purchase pricing plans with large buckets of inter-
changeable “long distance” and “local” minutes. And the providers of
“voice over Internet protocol” (VoIP) almost always offer consumers the
same option.

There is also no firm engineering distinction between a “transport”
facility and a “loop.” Remember that both are simply transmission pipes.
By definitional tradition, a “loop” connects a switch and a customer loca-
tion rather than, as with a transport link, a switch and a switch. But sup-
pose that the customer connects its end of the loop to a switch of its own.
For example, the customer may be a large business with its own private
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internal switch, known as a private branch exchange (PBX); or a compet-
ing telecommunications carrier with its own switch; or an Internet service
provider with a “modem bank” connected to a router that in turn leads
into the Internet. In each of these cases, the distinction between “loops”
and “transport” breaks down somewhat. It is useful to keep this point in
the back of your mind as you think about telecommunications issues, even
though regulators normally designate the facilities as one or the other.

One final point before we move on to switching technology: the loop
facilities described in this chapter are the main ones used by “wireline”
telecommunications carriers, a somewhat arbitrary category consisting of
the companies that built wired networks for the primary original purpose
of providing point-to-point voice and data services. But cable companies
now lead the residential market in the provision of high speed point-to-
point data services, and they have begun entering the market for point-to-
point voice services as well. As discussed in chapter 4, their “loops™ are the
same cables—usually a combination of optical fiber and, in the portion
nearest the customer, coaxial cable—used to bring television signals into
American homes.

Conventional wisdom holds that, to prevail in the market for fixed
(non-mobile) residential services over the long term, a communications
provider must find a way to offer consumers the so-called “triple play” of
voice, data, and video services. The battle for this market—which ultimate-
ly pits wireline telephone companies against cable companies—will likely
be won by the providers that find ways to cover the exorbitant costs of
pushing more fiber-optic cable into more residential neighborhoods closer
to the ultimate consumers. We will defer a full discussion of that cross-plat-
form competition, and its highly controversial regulatory dimensions, until
chapters 4-6, below. And, in chapters 7 and 8, we will address another crit-
ical alternative means for bridging the last mile to the customer: wireless
connections between a customer’s mobile telephone and the nearest tower
on her cellular network.

B. Switches

A network is defined by its switches (or routers, as they are typically called
in the Internet world). Imagine trying to connect every home or business in
the United States to every other home or business without the use of a
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switch. The number of required lines, and thus the cost, would be astro-
nomical. In fact, if we estimated the number of wireline telephones in the
United States as roughly equivalent to the number of Americans, the tan-
gled mess of lines criss-crossing the country to connect each telephone to
every other would amount to more than 40 quadrillion lines.®

Switches are built to solve this problem in the most economical way.
They direct a voice or data call from one transmission pipe (a loop or
transport link) to another en route to the call’s destination. Although the
distinction can blur at the margins, there are two basic kinds of switches—
circuit switches and packet switches—that are used, respectively, in conven-
tional voice networks and more advanced data networks, including the
Internet. As mentioned, the physical infrastructure of wireline telephone
networks overlaps significantly with that of the Internet. The major excep-
tion to this rule lies in switching technology, for reasons we discuss below.

Circuit switches

Circuit switches include the early hand-operated switchboard and its
modern-day functional equivalents in virtually every conventional tele-
phone network. A circuit switch sets up a dedicated transmission path from
the calling party to the recipient for the duration of a call. At any point dur-
ing the call, a particular increment of capacity is reserved for that call on
the loop, switch, and transport pipe, even if no one is talking and no infor-
mation is being sent.” To save money, a telecommunications carrier does
not build enough capacity on its switches and inter-switch transport links
to carry calls from all customers at once. Instead, like a bank, it keeps just
enough in reserve to cover the greatest reasonably expected demand. The
size and cost of switches and transport links are thus determined by the
expected capacity needs of the network at peak calling hours. This is one
reason why many callers in the nation’s capital received “all circuits busy”
signals when calling home on September 11, 2001: telephone engineers had
not built in enough network capacity to serve this unexpectedly high call
volume.

Modern circuit switches are essentially very large computers that, in
addition to establishing circuits for given calls, perform a variety of other
“intelligent” functions, including call forwarding, caller identification, and
call waiting—known collectively as vertical switching features—as well as
billing. A modern circuit-switched network is usually shadowed by a par-
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allel, packet-switched signaling network, which tells the circuit switches
how to route particular calls to avoid network congestion and how to
implement specific customer requests, such as where 800 number calls
should be directed and how calling card calls should be handled. The
“brains” of a circuit-switched network are said to reside in the switch and
the parallel signaling network, not at the “edge” of the network in an end
user’s computer, and they are centrally owned and controlled by the
telecommunications company. As a result, it is difficult, if not impossible,
to introduce new intelligent features to the circuit-switched network (as
distinguished from the customer’s own PBX) without first obtaining the
permission of the telephone company that owns the switch.

Finally, circuit switches are often arranged “hierarchically” to minimize
the number of switches and transport links needed to keep a circuit open
during the duration of a call from one place to another (see Fig. 1). At the
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low end of the hierarchy, established long ago by AT&T’s Bell System, are
the so-called local (or “Class 5”) switches, to which most loops are con-
nected. The next level up consists of the tandems, which, among other
things, route large call volumes from one local switch to another. In the
years before the break-up of the Bell System in 1984, the switches higher
in the hierarchy were associated with the routing of long distance calls.
After 1984, AT&T kept those switches, and the newly independent Bell
companies kept the local and tandem switches.

Packet switches

Packet switches, unlike circuit switches, do not set up a dedicated cir-
cuit for the duration of a call. Instead, the transmitted information is con-
verted into discrete digital packets, and the packet switch sends each of
them separately from the others, potentially along different transmission
paths. As noted in chapter 1, these packets are encoded strings of 1s and 0Os
that could contain information of any kind, ranging from a webpage to a
photograph embedded in an e-mail to the sound of a human voice. Each
packet may be held in queue at the packet switch while yet other packets,
from unrelated “calls” (or “sessions”), pass through the switch. All the
packets in a given transmission ideally end up at the same place because
each of them has an “address header” that tells the network’s packet
switches (“routers”) who is supposed to receive it. At the receiving end, the
recipient’s computer unjumbles the packets and displays the message (e.g.,
a webpage). The difference between circuit-switched and packet-switched
networks has been roughly compared to the difference between, on the one
hand, sending an envelope down a chute intact and, on the other, ripping
the envelope into pieces, sending the pieces through different chutes, and
reassembling them at the other end.

Why would anyone ever prefer this second option? For most (but not
all) data communications, a packet-switched network is more efficient than
a circuit-switched network because it does not dedicate capacity for the
duration of a particular call or session, including the many portions of the
call that include the transmission of no information. In concrete terms, the
circuit that remains dedicated to you during even short pauses in an ordi-
nary voice call is a waste of network capacity because the facilities carry-
ing the call are standing idle instead of carrying someone else’s
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transmissions. So the real question is why any provider would ever prefer
a more wasteful circuit-switched network to a more efficient packet-
switched one, even for voice calls.

The main reason that circuit switches remain widely used is that, until
very recently, packet-switching technology did not lend itself easily to man-
aging voice calls and certain other real-time applications. The flip side of a
packet-switched network’s efficiency can be perceptible delays, known as
latency. Such delays result from the unpredictable and sometimes slow
transmission of jumbled packets through the network and their final reor-
ganization into a coherent “message” that can be understood and translat-
ed by the recipient’s applications software. One-second delays are barely
noticeable when someone is downloading a webpage, but they are quite
distracting in an ordinary telephone conversation. These latency challenges
are surmountable, however, as we will explain in chapter 6. Indeed, a num-
ber of private businesses have already begun converting their internal tele-
phone networks to packet-switched technology. And providers of “voice
over Internet protocol” (VoIP) have shown that such technologies have
much broader commercial potential.

In contrast to circuit-switched networks, where the intelligence resides
in the telephone company’s network, the intelligence in a packet-switched
network resides mostly in the computers or other “smart” devices hooked
up to the end of the loop on a customer’s premises. To the network, only
the addressing function of a packet-switched stream of bits has signifi-
cance. Otherwise, the network does not typically “know” what the series
of 1s and Os means or even what kind of thing (a photo or a voice call)
those 1s and Os describe. Encoding and decoding that information is the
province of specialized software owned by the sending and receiving par-
ties.

This end-to-end customer control over packet-switched networks, and
the indifference of those networks to the services provided by digital bit-
streams, dramatically expanded the uses to which data networks could be
put and triggered the explosive growth of the Internet. On the other hand,
the anarchy of this end-to-end ethos has led the owners of some packet-
switched networks to build greater intelligence into them for various pur-
poses, such as filtering out pornography and helping law enforcement
officials identify threats to national security. Network owners have also
begun giving “quality of service” priority to some types of services, such as
VolIP, by marking the packets associated with those services and advancing
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them to the head of the queue in the event of network congestion. By
reserving capacity for these preferred services, this approach enables pack-
et-switched networks to perform high quality real-time functions (such as
videoconferencing or voice telephony), mainly by placing more intelligence
in the center of network and thus blurring the distinctions between packet
switching and circuit switching.

We began this chapter by noting the significant overlap between the
physical infrastructure underlying the Internet, on the one hand, and local
and long distance telephone networks, on the other. Switches, as noted,
mark the major exception to this rule. To be sure, you can gain access to
the Internet through a conventional circuit switch by placing an ordinary
“local” call to your Internet service provider, which will in turn convert the
signals into packets and route them over the packet-switched Internet. But
the circuit switch at the threshold of that transmission is more a hindrance
than a help, even though it connects you to the ISP. That switch was
designed with the almost single-minded purpose of carrying high quality
voice traffic as efficiently as possible. Although the switch ensures real-time
dependability by holding a dedicated circuit open for the duration of each
call, it makes up for all the capacity “wasted” by that temporal reservation
of bandwidth by limiting the amount of bandwidth allocated to each cir-
cuit held open. Specifically, it filters out all but the core frequencies associ-
ated with the typical human voice; as a result, the person on the other end
of the line sounds more or less like herself, but the music you hear while
being placed on hold sounds tinny. Economizing on bandwidth this way
keeps network costs down, but it makes circuit switches inefficient proces-
sors of most data transmissions, for which high bandwidth is essential. Just
as a conventional circuit switch squelches the acoustic texture of tubas and
piccolos, it also excludes the myriad frequencies on which computer data
can be exchanged.

Depending on what they are made of, loops have limited bandwidth
too, but not nearly as limited as that of a conventional circuit switch. As
explained in chapter 4, a key challenge for telecommunications engineers is
thus to find ways of bypassing the circuit switch by connecting the loop
directly to a packet-switched network linked to the Internet. Sometimes
this involves connecting a customer’s loop at the central office directly to a
high speed transport link en route to the network of a company that, like
AT&T or MCI, serves as a long distance transporter of both voice calls and
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data traffic. Similarly, providing broadband Internet access to homes or
small businesses sometimes involves a different means of bypassing the cir-
cuit switch—the DSL technology we mentioned above and describe more
fully in chapter 4. For their part, cable television, satellite, and wireless
companies also provide customers with direct links to the Internet by way
of their alternative (non-“wireline”) loop facilities. Chapter 5 addresses the
complex regulatory implications of such cross-platform competition.

II. Traditional Telephone Rate Regulation

Roughly speaking, telecommunications policy issues fall into two broad
categories: (1) state and federal retail regulation of the terms on which
telecommunications carriers can provide retail service directly to end users,
and (2) state and federal wholesale regulation of the relationships among
telecommunications providers. Although this book focuses on the latter
rather than the former, understanding wholesale regulation requires a basic
familiarity with retail regulation. Accordingly, we continue our discussion
of the wireline telephone industry with the basic retail regulatory frame-
work that came of age in the 1920s and 1930s: a framework that, as we
shall see, can work as intended only if there is very little competition in
telecommunications markets.

A. The basics of price regulation

In ordinary, non-monopolized markets, companies compete against one
another for customers, and this competition theoretically keeps the price of
goods and services at reasonably efficient levels. By definition, however,
there is no competition in a market that regulators treat as a natural
monopoly, as the market for telecommunications was treated for most of
the twentieth century. And, if left to their own devices, monopoly providers
of any product, including wireline telephone services, can be expected to
maximize their profits by raising their retail prices to inefficiently high lev-
els. These high prices include monopoly profits that enrich the monopolist
at the expense of consumer welfare, artificially reducing the demand for
telecommunications services and keeping total output (i.e., sales volume)
below optimal levels. In markets without formidable barriers to entry,
monopoly profits tend to be a temporary phenomenon, for upstart firms
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will enter the market and undercut the incumbent’s prices. Federal and
state policymakers have long treated local telephone markets differently,
however, because of the traditionally high entry barriers discussed in the
previous chapter. In particular, they have relied on rate regulation—and not
Adam Smith’s invisible hand—to protect consumers from monopoly pric-
ing.

The regulatory compact

Some foreign governments have addressed the problem of monopoly
pricing by owning the telephone system outright, an approach that many
of them are in the process of undoing.8 In the United States, by contrast,
virtually every telephone network has been privately owned and operated.
At the same time, such networks have traditionally been regulated as pub-
lic utilities—i.e., as commercial enterprises charged with providing an
essential public service and subject to pervasive regulation to protect the
public interest. The Supreme Court explains: “At the dawn of modern util-
ity regulation, in order to offset monopoly power and ensure affordable,
stable public access to a utility’s goods or services, legislatures enacted rate
schedules to fix the prices a utility could charge. As this job became more
complicated, legislatures established specialized administrative agencies,
first local or state, then federal, to set and regulate rates.”?

Like other public utilities, an incumbent local telephone company has
made a kind of regulatory compact with the government. In exchange for
agreeing to serve consumers at affordable rates as the carrier of last resort,
the company is given an opportunity to earn a “reasonable rate of return”
on its overall regulated investment. No similar arrangement exists for long
distance carriers or new entrants into the local exchange market. Those
carriers face fierce enough competitive pressures, from one another and
from the dominant local telephone company, that they already have ade-
quate incentives to keep their rates low and their service quality high.

The regulatory mechanisms for setting a dominant local telephone
company’s retail rates are baroque in their complexity. To make matters
still more complicated, these mechanisms changed significantly in the
1980s and early 1990s, as regulators began moving from rate-of-return
regulation to an alternative price cap model for the largest local carriers.
We address these regulatory schemes in turn, beginning with the tradition-
al rate-of-return approach.
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Under a rate-of-return regime, federal and state regulators give domi-
nant local telephone companies an opportunity to charge retail rates suffi-
cient, in the aggregate, to cover their anticipated expenses plus a reasonable
return on their net investment. As discussed more fully in appendix A, this
involves, among other things, calculating a company’s “historical costs”—
the costs it has actually incurred and lists on its books—and making vari-
ous judgments about them. Such judgments include (i) the extent to which
these costs were “prudently incurred”; (ii) how quickly the telephone com-
pany should be able to recover the total costs of given facilities (through its
monthly retail rates)—a judgment that in turn depends on estimates of how
long those facilities will be in service (“depreciation lives”); and (iii) how
much of a return on investment (“cost of capital”) the company needs to
continue attracting capital to finance new investment.

Regulatory agencies resolve such issues in long and complex “rate
cases.” If dissatisfied with the result, the telephone company can file suit for
“just compensation”—in the form of increases to its retail rates—if it
believes that its current rates are so low that they leave the company “insuf-
ficient operating capital” or “imped|e] [its] ability to raise future capital.”10
Although this is an important backstop in theory, courts are unlikely in
practice to find that a public utility has suffered such a “regulatory taking,”
as the Supreme Court showed once more in 2002.1!

Dual jurisdiction

To this point, we have kept the identity of the rate-setting regulators
anonymous. Now it is time to unveil another layer of complexity: the
arcane division of labor between the federal government and the states in
retail telephone regulation. Since the 1930s, the FCC and the states have
shared responsibility for ensuring a “reasonable return” on investment and
regulating the retail rates the dominant local telephone company may
charge consumers.

Because every aspect of telecommunications can be characterized as an
instrumentality of interstate commerce, Congress could have preempted all
state regulation in this area under the Commerce Clause of the U.S.
Constitution and placed the entire industry within the exclusive province
of a federal regulator. When it enacted the Communications Act of 1934,
however, Congress chose a model of dual jurisdiction—which gave the
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newly created FCC plenary jurisdiction over interstate services and, under
section 2(b) of the Act,!2 precluded the Commission from intruding on
state regulation of intrastate services. Importantly, this particular federal-
state division of authority applies only to retail services, such as those
addressed in this section, and to the access charges that a long distance
company pays the local telephone companies on each end of a long dis-
tance call, as described below. Wholesale “local competition” issues, dis-
cussed in subsequent chapters, have been governed by a very different
jurisdictional arrangement since passage of the Telecommunications Act of
1996.

The federal government and the states divide their traditional retail
rate-setting responsibilities roughly as follows. The FCC and the states first
allocate a percentage of a telephone company’s total costs into “interstate”
and “intrastate” categories for purposes of ensuring a reasonable return.
The interstate costs are recovered by rates for interstate services regulated
by the FCC, and the intrastate costs by rates for intrastate services regulat-
ed by the states. The process of dividing up costs this way is called the juris-
dictional separations process and dates back to the Supreme Court’s 1930
decision in Smith v. Illinois Bell.13 The criteria used can be quite arbitrary
because many facilities, such as the loop and switch, are typically used for
both interstate and intrastate calls. For example, all calls leaving one’s
house, whether they cross state lines or not, use the same pair of copper
wires. How, for cost-recovery purposes, should the cost of installing and
maintaining those wires be divided between the federal government and
the states? The general rule, rooted more in political compromise than in
technological reality, is that 75% of the cost of that loop is assigned to the
“intrastate” side of the cost ledger and the remaining 25% to the “inter-
state” side.14

Incumbent local telephone companies are entitled to a “reasonable”
rate of return on costs allocated to each side (interstate and intrastate) of
the cost ledger, considered independently. The FCC and the states have met
this responsibility in similar ways. Each set of regulators enables a tele-
phone company to recover costs through a combination of flat and usage-
sensitive rates. Subscribers pay two flat monthly fees—one set by the states,
the other by the FCC—to receive basic local telephone service, which nor-
mally includes unlimited “local” calling. The federal fee, called the sub-
scriber line charge, is similar to the monthly “local service” fee set by state
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regulators, but it is designed to permit the telephone company to recover
the portion of loop costs allocated to the interstate side of the cost ledger.15

“Usage-sensitive” rates take two general forms. First, a telephone com-
pany collects per-minute toll charges from its subscribers for certain types
of calls. Second, the company collects access charges from long distance
carriers whenever it (i) hands off to them a call placed by one of its sub-
scribers or (ii) completes calls delivered by them to one of its subscribers.
Understanding the critical role of access charges in the cost-recovery equa-
tion requires some brief background.

Access charges

During the period when AT&T owned most of the local telephone
exchanges and the only long distance network, it relied on regulated
accounting mechanisms to allocate the costs of long distance calls within
the Bell System: i.e., the costs of long distance transport itself and the costs
of “accessing” the local networks on each end of the call. When long dis-
tance competition developed in the 1970s, regulators had to devise a more
formal mechanism—access charges—for allocating these two categories of
costs.16 To see how this system works today, suppose that you are an ordi-
nary residential subscriber living in Atlanta, your local telephone company
is BellSouth, your long distance provider is MCI, and you call a friend
served by SBC in Dallas. The call begins with a brief trip through
BellSouth’s local network before it hits MCD’s long distance network, and
it then ends with a brief trip through SBC’s local network in Dallas en
route to your friend. The local companies on each end of the call—
BellSouth and SBC—collect from MCI an access charge for the right to use
their respective networks for this purpose. MCI, in turn, passes those
charges along to you and the rest of its customers in its long distance rates.

At this point, it is important to understand the distinction between two
different types of access charges: those for switched access and those for
special access. A long distance carrier pays access charges, and passes them
on to its customers, on a per-minute basis for all “switched access” calls:
i.e., calls that pass through the local carrier’s switch en route to the long
distance network. As noted above, many business customers place enough
long distance calls to justify dedicated lines that bypass the switch and link
the business directly to the long distance carrier’s network. If those lines
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belong to the local telephone company, it charges the long distance carrier
a flat monthly fee for this “special access” arrangement.

We now return to the role of access charges in the recovery of a tele-
phone company’s total “costs.” For switched access, the FCC regulates the
interstate access charges that local telephone companies may charge long
distance companies for calls that cross state lines, and the states regulate
the intrastate access charges levied for calls that stay within state lines. The
division of authority for the regulation of special access rates is more sub-
tle, because the “service” at issue is not the completion of a single call, but
the provision of a dedicated line that, like an ordinary loop, can be used for
either local or long distance calls. Under a longstanding FCC rule, a special
access circuit is deemed interstate in character, and subject to regulation by
the FCC, if it is used to carry at least 10% interstate traffic.1” In recent
years, through a policy called pricing flexibility, the FCC has largely dereg-
ulated special access charges in a number of urban areas where it has deter-
mined that competition has arisen in the provision of direct links to long
distance networks.18

Tariffs

Incumbent local telephone companies are not usually permitted to
enter into wholly private contractual arrangements with individual con-
sumers in traditional telephone markets. Instead, the basic premise of the
incumbents’ common carriage commitment is that each customer should
have the same opportunity as any other similarly situated customer to buy
the same services on the same terms. Thus, when an incumbent wishes to
introduce a new service, it normally must file a zariff with the relevant reg-
ulatory authority, spelling out the terms and conditions of its services and
offering them for sale to the public at large. Often, such tariffs are permit-
ted to take only temporary effect while regulators conduct an inquiry into
the reasonableness of their terms.1?

Once approved, the terms of these tariffs govern the retail relationships
between carriers and their customers, even if a carrier offered different
terms in a sales call. In theory, this filed rate doctrine, which allows com-
panies to charge only tariffed rates and (to their great benefit) shields them
from litigation concerning the legitimacy of those rates,20 protects con-
sumers by ensuring that they receive the prices, terms, and conditions
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approved by the regulators. In practice, however, requiring tariff filings cre-
ates significant social costs by slowing down the rough and tumble of free
market competition and facilitating collusion between rivals by enabling
them to see one another’s prices before they go into effect.2! As we will dis-
cuss in chapter 6, the FCC has thus freed “non-dominant” carriers from
tariffing obligations in many markets and has sometimes, over their oppo-
sition, affirmatively forbidden them to file tariffs.

Price caps

Up to this point, our discussion of telephone company cost recovery
has presupposed the use of rate-of-return regulation, in which federal and
state policymakers set their respective retail rates and access charges at lev-
els designed to guarantee each local telephone company an opportunity to
earn, overall, a reasonable return on the prudently incurred costs attribut-
able to its regulated activities. But traditional rate-of-return regulation
tends to give any public utility perverse incentives to “gold plate” its assets:
that is, incentives to spend more than is efficient or necessary simply to
increase the rate base on which it earns its profits. Rate-of-return regula-
tion also can make it easier for firms to engage in monopoly leveraging by
over-assigning joint and common costs to its monopoly markets and there-
by cross-subsidize its operations in competitive markets—a phenomenon
we discuss in part III of this chapter. In the 1980s and 1990s, federal and
most state regulators sought to address these incentive problems by adopt-
ing a price cap scheme for retail rate regulation of the largest local tele-
phone companies.

A price cap analysis starts with the retail rates produced in a given year
under traditional rate-of-return regulation. In succeeding years, however,
retail rates will be determined on the basis not of new rate-of-return pro-
ceedings, but of mathematical adjustments designed principally to reflect
(a) expected industry-wide increases in efficiency (known as the “X-fac-
tor”) due to technological and other innovation and (b) fluctuations in
inflation and other macroeconomic variables.22 A price cap approach,
unlike a traditional rate-of-return regime, rewards the incumbents for their
efficiency over time by entitling them to keep much of the extra profit they
generate as the result of cutting unnecessary costs.23

Although the size of the X-factor is a source of lively debate and often
successful litigation,24 price caps have proven quite effective in balancing
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the financial needs of the incumbents against the consumer welfare inter-
est in lower retail rates.25 The retail rates of the largest incumbent tele-
phone companies, as well as their access charges, are now generally subject
to price cap rules. Smaller incumbents are often still subject to rate-of-
return regulation.

B. Introduction to universal service policies

The sum of an incumbent telephone company’s retail rates in the aggregate
is mostly determined by the mechanics of rate-of-return or price cap regu-
lation. But this calculation does not answer the question of which cate-
gories of customers will end up paying what percentages of these costs.
One straightforward approach would be to estimate the cost of providing
particular services, add a reasonable allocation of the regulated company’s
“joint and common costs,” such as the CEO’s salary, and use that number
as the basis for setting rates for those particular services. But that is not
generally what happens because, as public choice theory predicts (see chap-
ter 1), telecommunications regulators are motivated by political objectives
in addition to purely economic ones.

In particular, regulators have traditionally set rates for certain services,
such as residential service in many areas, below the cost of providing
them—although, to be sure, the precise measure of “cost” in this context,
and the extent to which an incumbent local exchange carrier actually pro-
vides service to residential customers “below cost,” have always been top-
ics of debate. To cover the difference between these discounted rates and
the actual cost of providing service, regulators have historically allowed the
monopolist to set the rates for other services, such as those provided to
business customers, above the cost of providing them. Theoretically, the
regulated monopolist receiving these rates in the aggregate should be indif-
ferent to such implicit cross-subsidies because—so long as it faces no com-
petition for the customers paying the above-cost rates—its books come out
even in the end.

The term wuniversal service is used somewhat overbroadly to describe
the regulatory manipulation that produces low residential rates, even
though such manipulation may be completely unnecessary to ensure that
the beneficiaries actually remain hooked up to the network. Chapter 10
discusses the changing face of universal service in some detail, but it is
important to cover the basics here at the outset.



Introduction to Wireline Telecommunications 53

The telecommunications industry is riddled with different types of
implicit cross-subsidies justified as necessary for “universal service.” If you
live in a highly populated urban or suburban neighborhood, the odds are
that you are paying the same basic rate for telephone service as someone
living deep in the countryside an hour down the state highway.26 This itself
is a form of implicit cross-subsidy. Because of economies of density, it costs
much less to provide service to you than to your rural counterpart. This
practice of setting the same rate for all residential customers in a large geo-
graphic region such as a state—known as geographic rate averaging—
means that you are in effect paying a hidden surcharge on your telephone
bill to enable the rural customer to receive service at a rate well below the
cost incurred in providing it to him.

On the other hand, you should not complain too much if you are an
urban residential customer, for the corner grocery down the street from
your apartment has even greater cause for dissatisfaction: it is likely pay-
ing up to twice as much for a telephone line as either you or the rural
inhabitant. That may seem odd, since it may well cost the telephone com-
pany no more to provide that service to the grocer than to you. But this is
another way in which regulators have typically kept residential rates low:
by authorizing the telephone company to maintain artificially high rates
for “business lines.” In effect, when the grocer orders telephone service, he
may be signing a tacit agreement to pay more than a 100% tax on that
service to underwrite low rates for rural subscribers.

Long distance calls are another principal source of implicit cross-sub-
sidies. The reason is somewhat complex. Before the 1980s, when there was
very little competition in the long distance market, regulators set per-
minute rates for such calls far above cost. Those rates helped underwrite
low monthly rates on the bill for local telephone service. Throughout the
1980s and 1990s, as robust competition developed in the long distance
market, long distance rates dropped significantly. But they often remained
(and still remain) higher than “cost.” How is this possible, given the inter-
city fiber glut and the strength of competition in the long distance market?

The primary answer lies in access charges, first discussed above. Let’s
assume there is perfect competition in the market for city-to-city transport
and other long distance services. There remains imperfect competition in
the market for “access” services: i.e., for connecting end users to the net-
works of their chosen long distance carriers, a task normally performed by
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the traditional local telephone companies.2” As a result, these “access”
charges are still generally capped by regulators, and they too are often set
above any rigorous measure of “cost,” in part to offset the losses such com-
panies are said to incur when they are forced to provide basic local service
to residential customers at low rates. Since local companies impose access
charges on long distance carriers, which in turn pass them on to their own
subscribers, the net result is that long distance rates exceed the underlying
costs of providing long distance service. Those who place many long dis-
tance calls therefore end up subsidizing below-cost rates for “basic” local
service. Since the 1996 Act, the FCC has reduced the levels of interstate
access charges, but there is no consensus that it has succeeded in reducing
all such charges down to levels that reflect a strict calculation of “cost.”
And there is little dispute that many states continue to set significantly
above-cost access charges for intrastate long distance calls.

Yet another fertile source of implicit cross-subsidies is the sale of “sec-
ond lines” to residential customers. Second lines have long been popular
among families with teenagers and people with home business offices. In
the late 1990s, the number of second lines skyrocketed as people discov-
ered dial-up Internet access yet wanted to avoid tying up the telephone for
voice calls when on-line. The rates that state and federal regulators have
imposed for these second lines are often twice as high as the rates for pri-
mary lines, even though the extra copper wires needed for this service are
usually already installed alongside the primary ones and cost very little to
activate. In this respect as well, regulation has imposed, in effect, a sur-
charge on heavy users of telephone service to help telephone companies
afford the low rates they charge light users of that service. While political-
ly expedient, such arrangements subvert a principle of economic efficiency
called Ramsey pricing, which prescribes, for firms with large fixed costs,
higher rates for essential services such as primary lines and lower rates for
more discretionary services such as second lines or long distance services.28

All these implicit subsidies—geographic cost averaging, above-cost
business rates, above-cost access charges, above-cost second lines, among
others—are politically convenient. They are all economically equivalent to
a special tax imposed on some customers or services to subsidize below-
cost rates for other customers or services. And, precisely because they are
“implicit” rather than “explicit,” they come without the political baggage
of an explicit tax or universal service fee.
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But these are “taxes” with a special drawback: customers can avoid
paying them altogether if they can find a provider other than the regulated
local telephone company to perform the same services at a lower price—
i.e., without the implicit tax inherent in the regulated rate. New entrants in
any market know this, and they will make it their first priority to cherry-
pick the very customers who are paying the largest implicit taxes. This
cherry-picking is a form of arbitrage—a low-risk profit opportunity arising
from arbitrary distinctions. The new entrants that exploit such opportuni-
ties inexorably undermine the whole scheme of implicit cross-subsidies, but
they are doing nothing wrong. They are merely delivering the message that
this traditional scheme, designed for monopoly market conditions, is
unsustainable in a competitive era.

As discussed in chapter 10, the competitive entry stimulated by the
1996 Act will force regulators to find a more competitively neutral scheme
for keeping residential telephone rates low. After all, regulators cannot
deficit-finance their universal service policies indefinitely by requiring the
incumbent local telephone companies to continue providing below-cost
services without any source of subsidy. In the long run, as we shall see, the
only options are higher residential rates for high cost customers or more
explicit, tax-like fees for all customers. Neither option is politically appeal-
ing, which explains why regulators have dragged their heels for so long in
response to calls for genuine universal service reform.

III. Wireline Competition Policy Before 1996

To review, a market is said to have “natural monopoly” characteristics if,
because of high fixed costs and large scale economies, a firm’s long run
average costs “over the entire extent of the market”2? always decline with
any increase in output. Throughout most of the twentieth century, the
entire wireline telecommunications industry in the United States was treat-
ed as a natural monopoly. The principal beneficiary of that policy was
AT&T’s Bell System. AT&T and its subsidiaries were permitted to monop-
olize the market for telephones and telephone equipment (Western
Electric), the market for long distance services (AT&T Long Lines), and
most major local exchange markets (the Bell operating companies). And
those calling areas not served by the Bell System’s local exchange opera-

tions were nonetheless served by some other state-sanctioned monopoly,
such as GTE.
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In chapter 1, we briefly introduced the major story in wireline commu-
nications since 1970: the slow but steady peeling back of this natural
monopoly premise from one market to the next until only fragments of the
local exchange market were left. Over time, often as the result of techno-
logical advances and the efforts of reform-minded regulators, policymak-
ers repeatedly recognized that some segments of the telecommunications
industry do not exhibit natural monopoly characteristics and should not be
left as the exclusive preserve of the local telephone company. Each time, the
government—either telecommunications regulators or antitrust authori-
ties—adopted one means or another of ensuring that local telephone
monopolies could not leverage their ownership of bottleneck facilities to
preclude fair competition in adjacent markets for wireline telecommunica-
tions-related services. The result was a hodge-podge of antitrust and regu-
latory responses to different monopoly leveraging concerns, which
persisted until partially superseded by the Telecommunications Act of
1996. Today, most public policy disputes about wireline competition are
battles about how to implement the amorphous competitive objectives of
the 1996 Act. We address those battles in chapter 3; this section sets the
stage for that discussion by summarizing the development of wireline com-
petition policy from 1970 through the eve of the 1996 Act.

Before 1996, as in more recent years, three basic opportunities tended
to invite upstart carriers into particular telecommunications markets. First,
competitors were attracted to markets in which call volumes were great
enough that they, like the incumbent, could enjoy significant scale
economies while serving only a fraction of the total customer base. Second,
competitors were also attracted to any market, such as those that tradition-
ally generated implicit cross-subsidies, in which the incumbent could be
expected to hold a price umbrella over new entrants by charging its own
retail customers rates higher than cost. This price umbrella enabled the
entrants to undersell the incumbent while nonetheless earning substantial
profit margins of their own. Finally, competitors were eager to fill niche
markets—particularly for the provision of sophisticated data services—
that AT&T’s Bell System had largely disregarded through its century-long
focus on ordinary voice telephony and its desire to avoid cannibalizing its
existing revenues.

Between 1970 and 1996, competition arose in the markets that most
clearly met one or more of these conditions: the “long distance” market for
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intercity transport, the “access” market for connecting large business cus-
tomers directly to a long distance carrier’s network, and the emerging mar-
kets for computer-to-computer data transmission services. In each case,
what the upstarts needed most from the government were robust intercon-
nection guarantees, in the form of “equal access” requirements, to keep
incumbents from leveraging their dominance in the local exchange markets
to exclude all rivals from adjacent markets. In the pages that follow, we
summarize the history of competition in the long distance and access mar-
kets and the relevant regulatory measures. We then turn briefly to the first,
pre-1996 regulatory initiatives for bringing competition to local exchange
markets. We begin, however, with the industry segment that fell prey to
competition before any service market did: the market for telecommunica-
tions equipment. The debate about competition in that market centered not
so much on natural monopoly theory, for no one seriously suggested that
equipment manufacturing itself had natural monopoly characteristics, but
on the technical consequences of letting customers attach “foreign” (i.e.,
non-AT&T) devices to the telephone network.

A. Telecommunications equipment manufacturing

In the telecommunications world, the market for customer premises equip-
ment (CPE) includes not just ordinary telephones themselves, but also the
sophisticated private switches (PBXs) used in large office buildings, the
“modems” that enable computers to communicate with each other over
telephone lines, and a variety of other devices. For decades, AT&T had
cited dubious technical concerns as a pretext for prohibiting its customers
from attaching to its network so-called “foreign” devices manufactured by
companies other than Western Electric, its equipment manufacturing unit.
As AT&T’s chairman warned as late as 1973, “If consumers can plug any-
thing they want into the network—any old piece of junk made who knows
where—the system will break down. A faulty telephone in one house could
conceivably disrupt service to an entire city.”39 As may seem obvious in ret-
rospect, such concerns did not support AT&T’s argument for granting it an
exclusive franchise to manufacture all telephone equipment. Instead, they
supported, at most, the adoption of industry-wide standards that multiple
manufacturers could follow in ensuring that use of their products would
not harm the telephone network. But it took regulators decades to recog-
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nize this fact, to overcome AT&T’s lobbying prowess, and to write the
rules needed for robust competition in the equipment manufacturing mar-
ket.

AT&T’s motives for resisting competition warrant a brief recap. As dis-
cussed in chapter 1, an unregulated platform monopolist ordinarily recov-
ers all supracompetitive profits in the sale of the platform itself (here,
telephone service) and thus welcomes competition in the applications mar-
ket (equipment manufacturing). This is because the more attractive and less
expensive the applications are, the more valuable the underlying platform
monopoly becomes. One wrinkle in telecommunications markets is that
retail rate regulation has long limited the price the monopolist may charge
consumers for use of the platform. Such regulation thus gives the monop-
olist strong incentives to leverage its platform monopoly to obtain supra-
competitive profits in adjacent, less price-constrained markets. The market
for customer premises equipment fell into this category. As with long dis-
tance and business services, regulators had permitted the price of telephone
equipment—which often took the form of monthly lease rates—to remain
well above its underlying cost in order to subsidize inexpensive local serv-
ice for residential customers.3!

AT&T’s monopolistic hold on the equipment market showed its first
signs of erosion in the 1950s and 1960s. During the multi-year Hush-A-
Phone controversy, AT&T prohibited its customers from attaching an inde-
pendently manufactured cup-like device to a telephone receiver for the
modest purpose of limiting background noise. The FCC absurdly agreed
with AT&T’s submission that the use of such “foreign devices” threatened
the integrity of the telephone system, even though the practical effect of the
device was equivalent to covering the receiver with one’s hand.32 A
bemused court of appeals reversed the FCC’s decision in 1956 on the
ground that it made no sense.33 The FCC eventually learned its lesson: in
1968, after much hand-wringing, it rejected AT&T’s efforts to bar the use
of the “Carterfone,” a device that connected a telephone line to a two-way
radio, so that people using the radio could gain access to the telephone net-
work and those on the network could communicate with those using the
radio.34

Throughout the 1970s, the FCC built on these precedents in two basic
respects. First, in 1975, it created the Part 68 rules, a set of technical stan-
dards that, once met, entitle any equipment manufacturer to sell its wares
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to the public and demand cooperation from the telephone companies.3S
The Part 68 rules supplanted AT&T’s last-gasp efforts to discriminate
against equipment manufacturing rivals by forcing them to purchase, from
AT&T, various “protective coupling devices.” The ostensible purpose of
those devices was to protect the integrity of the telephone network, but
their actual effect was to raise rivals’ costs and hamstring competition in
violation of the antitrust laws, as the courts later found.36

Second, in connection with a set of orders in the 1970s and 1980s
known as the Computer Inquiries, which we discuss more fully in chapter
5, the FCC required telephone companies for a time to sell equipment
through structurally separated subsidiaries and to “unbundle” such sales
from their telephone service offerings. This “separate subsidiary” require-
ment was designed (i) to keep telephone monopolies from anticompetitive-
ly linking their products in these two markets and (ii) to help regulators
detect any effort by these monopolies to cross-subsidize their equipment
operations by allocating excessive joint and common costs to their regulat-
ed telephone service rate base. (We discuss cross-subsidization concerns
and the nature of joint and common costs in greater detail below.) By facil-
itating competition in the equipment market, the FCC’s new rules triggered
not just an enormous decline in prices for telephones and other equipment,
but also an explosive growth in the variety of end user devices. These
included computer modems, whose proliferation helped launch the
Internet into public life.

Finally, when it broke up AT&T’s Bell System in 1984 under the con-
sent decree discussed below, the antitrust court prohibited the seven newly
independent regional Bell companies (the “Baby Bells” such as Bell
Atlantic, Ameritech, and BellSouth) from manufacturing telecommunica-
tions equipment. This line-of-business restriction included not just cus-
tomer premises equipment, but also the very core of the telephone network,
such as central office switches. In section 273 of the Communications
Act,37 added by the 1996 legislation, Congress replaced that antitrust pro-
hibition with similar, statutory line-of-business restrictions, but it enabled
the Bell companies to escape many of those restrictions once they satisfied
certain conditions for opening their local markets to competition, as they
now have.
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B. Long distance competition and the AT&T consent decree

Much of telecommunications policy in the final quarter of the last century
involved efforts by the Justice Department’s Antitrust Division and a fed-
eral district court to keep AT&T’s Bell System and, after divestiture, its Bell
company progeny from leveraging their control over local markets to dom-
inate the long distance market. Throughout most of the twentieth century,
this was no issue at all because AT&T owned the only significant city-to-
city transport facilities (AT&T Long Lines). For quite some time, these
facilities were also considered part of the vast natural monopoly of
telecommunications, and the FCC permitted AT&T to charge above-cost
rates for long distance service as one mechanism among many for subsidiz-
ing low residential rates for basic service.

The assumption that the long distance market was a natural monopoly
changed when, in the late 1960s and early 1970s, a small upstart called
Microwave Communications, Inc.—now famous as MCI—first offered
business customers city-to-city services using a new technology, microwave
relay towers, to bypass AT&T’s Long Lines. It is no surprise that the first
major competition in the telecommunications industry came in the long
distance market. As discussed, long distance rates were priced far above
cost, and the call volumes between cities are typically great enough to pro-
vide large economies of scale to more than one carrier. A third factor was
at work as well. The birth of modern computing had made businesses
across the economy hungry for new data services involving communication
between distant computers over telephone lines. For example, a given busi-
ness might need ready access to airline flight schedules, financial market
data, or the databases of Lexis-Nexis. Like most monopolies, the Bell
System had been slow to adapt to the demand for these innovative data
services, which then occupied only a niche market, and had continued to
focus on its bread and butter: providing ordinary voice service. The entry
of specialized data carriers like Datran, Telenet, and Tymnet, which
designed specialized digital networks to carry computer traffic, came as a
welcome contrast to Bell’s continued reliance on outdated analog technol-
ogy.

The vanguard of competition, however, was MCI, and its first ambi-
tions were modest. It began by offering “private lines”—i.e., closed, point-
to-point circuits—connecting the branch offices of large businesses in
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different cities. In granting MCD’s application as a “specialized common
carrier,” the FCC noted the unmet demand for these private lines, includ-
ing for use in data communications. Over time, MCI persuaded the FCC to
let it go one step further and provide so-called FX (“foreign exchange”)
lines to its business customers.38 These were private lines with a twist: one
end connected to the Bell System’s local exchange. Thus, MCI’s FX line
might connect two offices of the same company—say, one in New York
and one in Chicago—but in New York, the line was assigned a local tele-
phone number, and calls to that number appeared, from the perspective of
the Bell company switch, to be ordinary local calls. Equipped with an
access code, the company’s employees could dial that number from any-
where in New York and, for the cost of a local call, be connected to the
company’s office in Chicago. Similarly, a ski resort in the Rocky Mountains
might purchase a private line with the “open” end in Denver. The line
would permit Denver residents to dial a local number to reach the resort
and would enable the resort itself to place seemingly local calls to its own
Denver suppliers. In each case, AT&T’s Long Lines division would receive
no toll revenues, and MCI would charge only a flat rate for the private line.

The final step in MCI’s development, which marked its full emergence
into the long distance (and not just private line) market, came in the form
of a controversial new service called Execunet, first offered in 1975 and
judicially validated in 1978.3% Execunet involved, among other things, the
use of private lines that were “open”—i.e., connected to Bell’s local
exchange—on both ends rather than just one. To take the example above,
this meant that anyone authorized to gain access to the private line could
call from anywhere in Chicago to anywhere in New York and vice versa,
without paying toll charges to AT&T. Before long, MCI used such lines to
make general-purpose long distance services available to the public at
large: i.e., not just to the employees of large subscribing businesses, but to
individual consumers as well that signed up with MCI. Separately, MCI
also sought and received regulatory enforcement of the right to purchase
AT& T’ long distance services in bulk at the standard volume discounts
available to AT&T’s large business customers and then resell those servic-
es to customers of its own.40

AT&T’s effective cooperation in providing non-discriminatory access
to its local exchanges was essential to MCI’s prospects in the long distance
market. Because MCI could not possibly duplicate the Bell System’s local
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facilities, its long distance network would be of little use if, because of Bell
System recalcitrance, MCI had no feasible way to connect its network to
its customers and to the parties those customers wished to call. AT&T
understood that the denial of effective interconnection was a powerful
anticompetitive tool, just as it had understood the same fact 60 years
before, during the events leading up to the Kingsbury Commitment (see
chapter 1). Consequently, AT&T fought tooth and nail to deprive MCI of
effective access to its network. At one point, AT&T even unplugged from
its local networks the supposedly “open” ends of the FX lines MCI had
sold to its customers.*1 AT&T sought to justify its anticompetitive conduct
on several grounds. Most fundamentally, it argued that permitting MCI to
cherry-pick AT&T’s highest margin customers in the long distance mar-
ket—those who had been paying supracompetitive rates for many years—
would undermine the commitment to “universal service” and would
require substantial increases in local service rates in order to support the
maintenance of the nation’s telephone network.

In several different contexts, courts and regulators rejected AT&T’s
policy justifications and awarded its competitors a series of incremental
victories until, in 1982, AT&T and the Justice Department entered into an
antitrust consent decree (consummated in 1984) that required the complete
divestiture of the Bell System’s local exchange facilities from AT&T.42 The
decree also prohibited the newly independent Bell companies from provid-
ing long distance services themselves until they had satisfied the antitrust
court that doing so posed no threat of anticompetitive behavior.

There were two basic rationales for splitting up AT&T and for quar-
antining the Bell companies, for the most part, to local telecommunications
markets. The first was a concern about operational discrimination. AT&T
had already agreed to interconnect with MCI’s long distance network—i.e.,
to allow the use of its local exchange facilities to originate calls bound for
MCPI’s network and to complete calls on the other end. But, as noted in
chapter 1, there are many subtle ways in which a dominant carrier can cre-
ate interconnection problems for new entrants. For example, it can reserve
insufficient capacity on its interconnection trunks to meet customer
demands for access to the rival long distance company’s network during
peak calling periods. AT&T Long Lines had given customers good reasons
to perceive that, because of its affiliation with the Bell companies, they
would get more dependable service from AT&T than from MCI. The fear
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was that, if the newly independent Bell companies were permitted to enter
the long distance market, they—like the integrated AT&T before them—
would find ways to discriminate in favor of their own long distance oper-
ations.

For good measure, the antitrust decree further subjected the Bell com-
panies not just to this line-of-business restriction, but to affirmative equal
access obligations as well. These requirements directed the Bell companies
to upgrade their equipment to give AT&T’s long distance rivals the same
access as AT&T itself to the Bells’ local networks. For example, in the
1980s, many subscribers that wished to avail themselves of MCI’s low rates
had to dial an access code first to reach MCI’s network, wait for a second
dial tone, and only then enter the digits of the party they wished to call.
These extra dialing steps, which AT&T’s long distance customers never
confronted, inconvenienced MCI’s customers and thus disadvantaged MCI
in the long distance market. Dialing parity requirements, a type of equal
access obligation, fix that problem by directing each local telephone com-
pany to reconfigure the connections between its switches and the networks
of various long distance companies so that an end user can “pre-subscribe”
to the long distance provider of her choice and need dial only “1” plus the
called party’s number to have her long distance calls carried by that
provider.*3

The other basic concern underlying the Bell companies’ exclusion from
the long distance market related to predatory cross-subsidization, to which
we referred in the equipment manufacturing context. Under traditional
rate-of-return regulation, the rates that the pre-divestiture AT&T could
charge its local customers for particular services were set, in part, on the
basis of the “costs” that appeared in its accounting books in connection
with those services, plus a reasonable profit. But AT&T had a great many
costs and a great many services, and matching particular costs to the par-
ticular services that “caused” them was an exercise in extreme subjectivity.
Costs that were “joint and common” to a number of services—such as loop
costs—were especially subject to manipulation because they did not truly
belong to any one service category. Thus, whenever competition arose,
AT&T enjoyed considerable discretion to assign costs away from compet-
itive markets—thereby lowering prices and underselling rivals—and to
attribute those costs instead to its operations in uncontested markets,
where its captive customers would be forced to pay marginally higher
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rates. If successful, these surgical strikes on new entrants would enable
AT&T to retain its monopoly position in most markets without threaten-
ing its ability to maintain relatively low residential telephone rates over the
long term. Here again, the fear was that, if permitted to enter the long dis-
tance market after their separation from AT&T, the Bell companies would
exploit the same anticompetitive opportunities as AT&T’s integrated Bell
System.

In the years following entry of the consent decree, these twin con-
cerns—operational discrimination and predatory cross-subsidization—
gradually became less compelling as a justification for the Bells’
line-of-business restrictions. First, price cap regulation, both on the federal
level and in many states, significantly alleviated the risk of predatory cross-
subsidization. In particular, it prevented the Bell companies from obtaining
near-automatic recovery of their book costs and thereby reduced their
incentive to allocate all joint and common costs to their regulated opera-
tions while slashing prices to undercut competition in contested markets.44
Indeed, the many local exchange carriers throughout the country that were
not the offspring of AT&T’s Bell System were permitted to offer long dis-
tance service during this period, and the FCC had developed accounting
and other safeguards to protect unaffiliated long distance carriers from
predatory conduct.*> As for concerns about operational discrimination,
years of successful administration of the equal access rules—in both Bell
and non-Bell territories—had raised questions about the need for full-
blown line-of-business restrictions to protect competition in the long dis-
tance market.46

Citing these developments, the Bell companies argued to the antitrust
court in the years preceding 1996 that the decree’s outright restriction on
their entry into the long distance market was no longer warranted. In
1996, Congress largely rejected these arguments by perpetuating these line-
of-business restrictions in statutory form—but it did give the Bell compa-
nies a statutory mechanism for overcoming those restrictions, as we discuss
in the next chapter.

C. Competitive access services

Telecommunications competition first arose in the long distance market
largely because the enormous call volumes between population centers, as
opposed to within them, were adequate to support profitable entry by
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more than one carrier. Just as it is much cheaper (all else being equal) to
deploy a single cable to a 100-unit apartment building than 100 different
cables to 100 farms, it is also much cheaper to run a single multi-circuit
transport pipe from one city to another than to disperse an equivalent
number of circuits among many smaller pipes into hundreds of neighbor-
hoods. In the 1980s, the next site of facilities-based competition pre-
dictably appeared in the market for special access links. This was not just
because the Bell incumbents were sometimes providing technologically
inferior access services, and not just because they were often providing
access services at rates well above cost, but also because high traffic vol-
umes in the access market enable competing carriers to enjoy large scale
economies even if they serve only part of the customer base.

As noted earlier in this chapter, special access circuits are leased high
capacity lines that directly connect businesses with large call volumes to the
networks of long distance voice and data carriers, bypassing the incumbent
telephone company’s local switch (though not necessarily its network).
Until the 1980s, these access services were provided overwhelmingly by the
incumbent local telephone companies themselves and were priced well
above cost. In the 1980s, competitive access providers, sometimes known
as “CAPs,” began enabling long distance carriers to bypass not just the
incumbents’ switches en route to their business customers, but also the
incumbents’ transport pipes (i.e., the links between the long distance net-
work and the individual central offices serving given customers) and occa-
sionally their loops as well. Beneath the streets of America’s major cities,
these providers laid extensive fiber “rings” that offered not just enormous
bandwidth, but also critical “self-healing” properties that ensured network
reliability: because signals could move in either direction around a given
“ring” en route to a network node, customers remained connected even if
a line was cut; the signals would simply move in the opposite direction.
Thus, if a long distance company wished to provide its customers with a
range of voice and data services, it could bypass the Bell networks in whole
or in part by contracting with a competitive access provider. In so doing,
the long distance company would avoid Bell’s above-cost access charges, at
least to some extent,4” pay lower rates to these competitive access pro-
viders, receive more responsive service, and enjoy higher quality perform-
ance from the state-of-the-art digital technology that the Bells themselves
were slow to provide.
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In the years immediately preceding passage of the 1996 Act, the pre-
dominant “local competition” disputes in the telecommunications industry
concerned the terms on which these competitive access providers could
demand interconnection at an incumbent’s central office when scale
economies did not permit them to lay their own cables all the way to each
individual end user. In the early 1990s, the FCC issued its Expanded
Interconnection Orders, in which, among other things, it entitled these new
providers to “collocate” (i.e., “co-locate”) their own equipment for this
purpose in specially designated areas within a central office.48 As discussed
in the next chapter, that initiative sparked a round of legal wrangling that
extended through 1996, when Congress codified the collocation rights of
competing carriers, and even then persisted for another six years until, in
2002, the courts finally upheld FCC regulations defining exactly how far
those rights should go.

D. The first steps towards “local exchange” competition

By the mid-1990s, regulators had taken their first tentative steps towards
promoting competition not just in local access markets, but also in local
exchange markets. That distinction warrants a brief explanation at the out-
set. Let’s say that you own a large suburban hotel. When guests punch 8
before dialing a long distance number, your hotel’s internal switching
equipment (its PBX) will pass their calls along to the access line that leads
to the network of whatever default long distance carrier you have chosen
for them. Suppose that a portion of that access line—typically the link
between the telephone company’s central office and the long distance net-
work—is operated by a competitive access provider, which can undersell
the incumbent for some portion of the access charges the incumbent would
otherwise impose. This is access competition (sometimes described as a
subcategory of “local” competition), but not local exchange competition.
Punching 8 will not enable your guests to place local calls. Instead, the
access provider’s sole function is to connect guests to a single, predeter-
mined long distance network.4?

To place a local call, your guests must press 9, which directs the hotel’s
internal switching equipment to pass their calls along to the local telephone
company’s own lines, which lead in turn to its central office. Local
exchange competition arises only when you, the hotel’s owner, have a
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meaningful alternative to the incumbent local exchange carrier as the tele-
phone company to which such calls are passed. As we discuss in later chap-
ters, there are two different ways in which carriers might compete to offer
you such a choice, and each presents different regulatory issues. A facilities-
based competitor will arrange for these local calls to be routed to a switch
of its own suitable for processing local traffic, and it may also own the high
capacity loop connecting your hotel to that switch. The competitor will
then need to obtain “interconnection trunks” linking its local switched net-
work to that of the dominant incumbent carrier because it will need to
hand off most of these outgoing local calls to the incumbent. A non-facili-
ties-based competitor will lease capacity on the incumbent’s switch (and
loop) or otherwise resell the incumbent’s local exchange services. Either
way, if you choose a competing carrier to route your local exchange traf-
fic, you will likely choose the same carrier to route your long distance traf-
fic as well, just as you almost certainly use the same wireless company to
handle your “local” and “long distance” cellphone calls.

Regulatory interest in promoting local exchange competition first arose
in three principal and complementary contexts. First, a number of states,
such as New York and California, began experimenting with creative
schemes under which new entrants could interconnect with the incum-
bent’s network and lease capacity on its facilities at low wholesale rates to
provide competing local exchange services. Such leasing arrangements
were indispensable to local exchange competition in all but the most dense-
ly populated business districts because there was generally little economic
justification for building lines all the way out to each customer location.
Among the first carriers to take advantage of these opportunities were the
competitive access providers, which had already built transport networks
(i.e., fiber rings) throughout many of the major downtown business dis-
tricts.

Second, as part of the Computer Inquiries, the FCC devoted several
years in the late 1980s and early 1990s to the development of complex reg-
ulatory schemes—known by the names “comparably efficient interconnec-
tion” and “open network architecture”—designed to give data carriers and
other information service providers “unbundled” access to an incumbent’s
local network services on the same terms enjoyed by the incumbent’s own
information services affiliate. These are briefly noted in chapter 5. Third, in
1995, the Justice Department and Ameritech (a midwestern Bell company)
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entered into an agreement, quickly aborted after the 1996 Act became law,
under which the Department promised to seek relaxation of the consent
decree’s line-of-business restrictions if Ameritech submitted to various
requirements for leasing network capacity to rivals.50

The immediate practical consequences of all this regulatory experimen-
tation were meager. By early 1996, the incumbent telephone companies still
provided nearly all local exchange services throughout the United States.
But the legacy of these early initiatives was nonetheless profound. When
Congress—or, more precisely, the interested parties—sat down to write the
1996 Act, their immediate influences were these three regulatory experi-
ments: by the states, by the FCC, and by the Justice Department. The result
was the set of “local competition provisions” of sections 251 and 252,
which we cover in the next chapter.



3
Wireline Competition Under the 1996 Act

The previous chapter presented the backdrop for the Telecommunications
Act of 1996,! the most important telecommunications legislation—and
arguably the most important regulatory legislation of any kind—since the
New Deal. The Act’s importance is matched only by its opacity. As Justice
Antonin Scalia wrote for the Supreme Court in 1999: “It would be gross
understatement to say that the 1996 Act is not a model of clarity. It is in
many important respects a model of ambiguity or indeed even self-contra-
diction. That is most unfortunate for a piece of legislation that profoundly
affects a crucial segment of the economy worth tens of billions of dollars.”2
And, as we shall see, the Act has already become anachronistic in key
respects, in part because the statutory drafters did not fully anticipate the
Internet’s radical reordering of the telecommunications industry. Until
Congress steps back into the fray, however, the Act’s existing terms, how-
ever ambiguous and outdated they may be, will govern wireline competi-
tion policy in the United States.

This chapter’s discussion of the 1996 Act is divided into three parts,
which progress from the more general to the more specific. Part I summa-
rizes the Act’s broad-brush competitive objectives. Part II surveys the nuts
and bolts of Act’s major provisions. Part III then focuses on the central
facilities-leasing disputes that have dominated wireline competition policy
since 1996.

I. The Objectives

The Act’s foremost aspiration is greater competition in local telecommuni-
cations markets.3 In essence, Congress sought to accelerate the defining
trend of telecommunications policy throughout the second half of the
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twentieth century: the steady roll-back of the portions of the network
deemed subject to natural monopoly economics. This roll-back began with
the long distance market, as MCI and others showed that more than one
carrier could profitably compete for a share of the city-to-city transport
market. The roll-back then continued, in the 1980s and 1990s, with the
emergence of a market for competitive “access” services, which enable long
distance companies to bypass some or all of the incumbent company’s local
network in connecting with large business customers for voice and data
transmission.

A core principle of the 1996 Act is that the natural monopoly assump-
tion can and should be rolled back even further into the local exchange
market itself, and not just the high volume transport markets (such as long
distance or “access”). To that end, Congress added a Part II, entitled
“Development of Competitive Markets,” to Title I of the Communications
Act of 1934. The key provisions within Part II are sections 251 and 252,
which mandate interconnection between rival carriers and give new com-
petitors vaguely defined rights to lease the incumbents’ network facilities,
or capacity on those facilities, as a means of providing competing local
services.”

There is some consensus, though not unanimity, that Congress designed
these provisions to produce, in the long term, local competition that is
largely “facilities-based.” This term means different things in different con-
texts, but we use it here to denote any form of competition in which each
carrier provides service at least partly over its own local facilities rather
than leasing all relevant facilities from the incumbents or reselling the
incumbent’s finished services. The Act presupposes that, with the right reg-
ulatory jump start, technological innovations and increased traffic volumes
will someday make it economical for multiple carriers in the same local
markets to provide telecommunications services over their own local

* The 1996 Act formally “amends” the Communications Act of 1934. For the most
part, the section numbers used to denote provisions added by the 1996 Act are tech-
nically sections of the amended Communications Act itself, not of the 1996 Act.
Most, but not all, of the major sections of the Communications Act correspond to
the sections of Title 47 of the United States Code. Readers may assume that corre-
spondence when we discuss a particular section number without providing a for-
mal Code citation.
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switches and, in many cases, over their own last mile connections to the
customer. A few carriers contend, to be sure, that the natural monopoly
characteristics of local markets are so durable that widespread facilities-
based competition is neither possible in many markets, even over the long
term, nor particularly important. These carriers believe that regulators
should thus indefinitely allow them to lease all aspects of the incumbents’
local networks at regulated wholesale prices to foster a shallower type of
competition in which, with few exceptions, new entrants offer essentially
the same services as incumbents and distinguish themselves by offering
those services at lower prices or in different bundles. But this is a minority
view. Eventual deregulation of the telecommunications industry is a long-
term objective of the 1996 Act, and that objective will remain out of reach
until there is widespread facilities-based competition.

Some of the most important regulatory disputes today concern how
much and how long of a regulatory jump start is needed to ensure an even-
tual transition to such competition. At the risk of some overgeneralization,
there are two warring sides in this debate: (i) the Bell companies and other
incumbent telephone companies, called ILECs (“EYE-lecks”) for “incum-
bent local exchange carriers” and (ii) their new local exchange rivals, which
are known as CLECs (“SEE-lecks”) for “competitive local exchange carri-
ers,” and which were led, during the Act’s first decade, by the traditional
long distance giants AT&T and MCL" Since 1996, the incumbent local
providers have argued that regulators should focus primarily on encourag-
ing facilities-based competition sooner rather than later and that, to
achieve this objective, regulators need to restrict new entrants to leasing
options that are both less extensive and more expensive than what the
entrants themselves propose. The incumbents reason that unlimited leasing
rights undermine incentives for investing in new facilities, both for new
entrants (because, incumbents say, anyone would prefer short-term leases
at guaranteed low rates over risky capital expenditures) and for incum-
bents (because liberal leasing rights mean having to share the fruits of any

* To keep the acronyms in this chapter to a bare minimum, we often refer to ILECs
as “incumbents” and to CLECs as “competitors” or “new entrants.” Of course,
ILECs are themselves the competitors of CLECs and, as discussed in later chapters,
of cable companies, wireless carriers, and other providers of alternative transmis-
sion platforms.
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capital expenditures that succeed while still bearing the full loss on capital
expenditures that fail). The new entrants counter that, without expansive
leasing rights, many residential and small business consumers will see no
local wireline competition of any kind, now or in the foreseeable future.

A related objective of the 1996 Act is the elimination of regulatory, and
not just economic, barriers to entry. This goal is expressed most directly in
section 253, which formally preempts any state or local law that protects
monopoly franchises from competition. Congress likewise sought to bring
greater competition to all telecommunications markets by breaking down
the explicit line-of-business restrictions that had artificially protected long-
standing incumbents in those markets. Most significantly, section 271,
added by the 1996 Act, creates a procedure for knocking down the wall
between “local” and “long distance” providers of wireline services.

As discussed in chapter 2, the 1984 AT&T consent decree barred the
largest incumbent telephone companies—the regional Bell companies
spawned by the break-up of the Bell System—from providing most long
distance services within their traditional local service regions. The Bells had
long sought relaxation of that line-of-business restriction from the antitrust
court on the ground that it was no longer necessary to protect fair compe-
tition in the long distance market. But the incumbent long distance compa-
nies, including AT&T and MCI, opposed that request, and it was unclear
when, if ever, the Bells would win judicial relief. The 1996 Act struck a
grand political compromise between the two sides by permitting each Bell
company to provide long distance service after persuading the FCC (rather
than the antitrust court) that it had opened its local exchange market in a
given state to competition and that the Bell’s entry into the long distance
market would serve the public interest. Because AT&T and MCI were
expected to rank among the primary providers of local exchange competi-
tion, the 1996 Act triggered a race between the Bells, on the one hand, and
the long distance companies, on the other, to see who would be the first to
provide a complete “bundle” of local and long distance services to given
consumers.

Congress likewise sought to lower the regulatory barriers that kept a
given telephone company and cable company from competing on each
other’s turf. Section 253 preempted any state or municipal laws that kept
cable companies out of the telephone business, and a separate provision
relaxed federal restrictions on the provision of video programming over a
telephone company’s lines. For many years, though, neither the cable
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industry nor the telephone industry showed much interest in entering the
other’s traditional markets. With a few notable exceptions,® cable compa-
nies concluded that the cost of upgrading their systems to provide ordinary
circuit-switched voice services normally exceeded the expected revenues
from those services, particularly since telephone companies already served
many residential customers at subsidized, below-cost rates. Only recently
have cable companies broadly reconsidered that cost calculus, now that it
has become feasible for them to provide high quality voice services over
cable Internet connections at comparatively low incremental cost (see
chapters 1 and 6). Finally, the copper telephone lines that serve most resi-
dential subscribers normally have too little bandwidth to provide a wide-
spread competitive alternative to conventional cable TV service. Not until
the first years of the new millennium did the major telephone companies
express serious interest in deploying new fiber-optic facilities to provide
meaningful video competition to the cable companies (see chapters 4 and
5).

Although Congress took limited steps to ensure competitive parity
between telephone and cable companies in the provision of voice and video
services, the real competition between wireline and cable platforms arose
in a market that hardly existed in 1996: the market for broadband Internet
access. Because Congress did not foresee that cable and telephone compa-
nies would compete in this market, it did not set forth a clear regulatory
framework for that market—let alone contemplate how to ensure regula-
tory parity between these competing platforms, as chapter 5 explains in
depth. More generally, Congress largely left in place the arbitrarily com-
partmentalized regulation of the industry reflected in the multiple “Titles”
of the Communications Act. That approach, as discussed in chapters 1 and
6, subjects distinct last mile transmission platforms to radically different
forms of regulation on the assumption that those platforms will not be
used in competition with one another. Now that the growth of Internet
technologies has undermined that assumption for good, the shortcomings
of this approach have assumed enormous significance.

A third key objective of the 1996 Act is to maintain low-priced tele-
phone service for residential customers in sparsely populated areas even
though greater competition will erode the source of traditional implicit
price subsidies. This third objective can be challenging to reconcile with the
first two goals. As we explained in the previous chapter, the above-cost
rates that once-captive business customers and others had to pay incum-
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bents in the absence of effective competition had long underwritten inex-
pensive telephone service for “high cost” customers. But those business cus-
tomers, who often pay twice the rates of residential customers even though
they are no costlier to serve, are the very customers that the competitors
are most likely to cherry-pick from the outset. In the long run, as such com-
petition develops, the incumbents will gradually forfeit these customers
altogether or will be forced to lower their rates in order to keep them. In
either event, they will eventually lose the source of the implicit cross-subsi-
dies that allowed them to serve other customers at a loss and still balance
their books.

There are essentially three long-term outcomes to the drying up of tra-
ditional cross-subsidies: first, the incumbents could go bankrupt; second,
regulators could let the incumbents charge more for services previously
sold below cost, in a process known as “rate rebalancing”; or, third, regu-
lators could come up with some other means of artificially holding down
telephone rates below the cost of providing service in high cost areas.
Because the first option would be politically unsustainable and probably
unconstitutional,® and because the second is politically unattractive as
well, Congress focused on the third. In section 254 of the newly revised
Communications Act, Congress ordered the FCC to set up a competitively
neutral “universal service fund” that operates like a specialized taxation
system. Under this system, as currently implemented, carriers contribute
money into the fund on the basis of their retail “interstate” revenues, and
a federal administrator then doles out the money, in the form of explicit
subsidies, to ensure “affordable” and “reasonably comparable” rates
throughout the country. As we will discuss in chapter 10, the 1996 Act gave
the FCC and state public utility commissions considerable leeway in man-
aging the transition to competitively neutral subsidy mechanisms, and this
transition has moved quite slowly. For now, the important point is that
implicit cross-subsidies are still commonplace, and many residential rates
remain below cost because of them rather than because of any explicit
funding alternative.

II. The Wireline Competition Provisions

We now turn to the nuts and bolts of the key provisions added by the 1996
Act. Arguably the most fundamental of these provisions is section 253(a),
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which provides that “[n]o State or local statute or regulation, or other State
or local legal requirement, may prohibit or have the effect of prohibiting
the ability of any entity to provide any interstate or intrastate telecommu-
nications service.” In that one sentence, Congress drove the last nail into
the coffin of exclusive franchise arrangements in the telecommunications
industry, which, in a number of areas, still protected telephone monopolies
against competitive entry.”

Apart from section 253, the main wireline provisions of the 1996 Act
are contained in sections 251 and 252, sometimes called the local compe-
tition provisions, and in section 271, which enables the Bell companies to
apply for entry into the long distance market.8 We have reprinted these
provisions, along with several others, in the Statutory Addendum. If you
look at them now, before reading on, you will discover why telecommuni-
cations law is so daunting to newcomers. The provisions are a confusing
laundry list of several dozen rights and obligations, all expressed in special-
ized industry jargon.

The simplest way to conceptualize these provisions is to refer back to
the three basic economic attributes of this industry, discussed in chapter 1:
network effects, virtually unparalleled scale economies, and monopoly
leveraging opportunities. Much of the 1996 Act can be understood as a sys-
tematic effort to deal with each of these three concerns in the world of
wireline communications. Sections 251 and 252 address network effects by
granting new entrants expansive rights to interconnect their networks with
those of the incumbents and by regulating the terms on which multiple car-
riers are compensated for the costs of calls that cross more than one carri-
er’s network. Sections 251 and 252 separately address the disparity in scale
economies between incumbents and new entrants by allowing the latter (i)
to lease capacity on certain of the incumbents’ network facilities and (ii) to
resell the incumbents’ retail services to customers of their own. Section
271, in turn, addresses leveraging concerns by conditioning entry of the
Bell companies into the long distance market upon a showing that they
have loosened their monopoly grip on the local market (essentially by com-
plying with sections 251 and 252) and have set up separate long distance
affiliates to preclude anticompetitive practices against unaffiliated long dis-
tance companies. We address each of these statutory mechanisms in turn,
after a brief introduction to the major terms and players.
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A. A taxonomy of carriers and services

Sections 251 and 252, like the rest of Title II of the Communications Act
(into which they were inserted), address the relationships among “telecom-
munications carriers.” These are the carriers that provide “telecommunica-
tions services,” defined as basic transmission services offered “for a fee
directly to the public, or to such classes of users as to be effectively avail-
able directly to the public, regardless of the facilities used.”® The term
“telecommunications service” is essentially synonymous with the more tra-
ditional term “common carriage service.”10 Under the usual test, a “com-
mon carrier” is a provider of transmission services that (i) holds itself out
to serve all customers interested in buying any services the carrier offers
and (ii) allows customers to transmit whatever content they wish by means
of its facilities.!! Stated simply, common carriers—as opposed to “private
carriers”—do “not make individualized decisions, in particular cases,
whether and on what terms to deal.”12 Moreover, many carriers—such as
traditional telephone companies—are not normally permitted to act as pri-
vate carriers in their traditional service markets, but face regulatory obli-
gations to act as common carriers whether they would like to do so in a
particular context or not.13

Not every service that involves telecommunications is a “telecommuni-
cations service” or “common carriage service.” For example, when the tele-
phone company sells you broadband access to the Internet through a DSL
connection, it is providing you an “information service” by means of
telecommunications.!# But, under the FCC’s traditional view of the rele-
vant statutory definitions, now drawn into question by a 2003 court deci-
sion, 19 the carrier is not providing you a “telecommunications service” and
is therefore not acting as a “telecommunications carrier” when it sells you
broadband Internet access. Keep this esoteric detail in the back of your
mind as you read through the following chapters; it will reappear with a
vengeance in chapters 5 and 6 below.

“Local exchange carriers” (LECs) are a species of “telecommunications
carriers” and are defined as companies that provide either local exchange
service or “access” services or both.1¢ Not all telecommunications carriers
are local exchange carriers; for example, pure long distance companies are
telecommunications carriers, but not local exchange carriers. By special
statutory fiat, mobile wireless carriers are also not local exchange carriers,
unless and until the FCC says otherwise, but they are “telecommunications
carriers.” 17
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The world of local exchange carriers, as noted above, is subdivided into
incumbents (ILECs) and competitors (CLECs). The largest incumbents by
far remain the regional Bell Operating Companies, also known as RBOCs
or BOCs.18 We usually refer to them simply as “Bell companies.” There
were seven regional Bell companies in 1996, but now, as the result of con-
solidation, there are only four: (i) Verizon, a combination of Bell Atlantic
and NYNEX (plus the non-BOC GTE); (ii) SBC, a combination of
Southwestern Bell, Pacific Telesis, and Ameritech (plus the formally non-
BOC Southern New England Telephone); (iii) BellSouth; and (iv) Qwest, a
long distance company and Internet backbone provider that purchased the
former U S WEST in 2000 and inherited its regulatory obligations. There
are hundreds of smaller ILECs throughout the country, particularly in rural
areas, that were never part of the Bell System and remain “independent car-
riers.” Many of these independents are small enough to qualify as “rural”
carriers, a characterization that entitles them to larger universal service
subsidies than the Bell companies and, under section 251(f), special statu-
tory exemptions from the most intrusive requirements that the 1996 Act
imposes on incumbents generally.

There are many CLECs as well, of which the largest, as of this writing,
include the traditional long distance companies AT&T and MCI (formerly
WorldCom). CLECs are defined by their customers, which, at the highest
level of generality, fall into two different categories. The first such catego-
ry consists of enterprise customers: large businesses, often with multiple
branch offices, that generate massive voice and data traffic on a daily basis
(think Merrill Lynch or General Electric). Carriers like AT&T and MCI
typically connect an enterprise customer directly to their networks over
fiber-optic transport pipes. In downtown urban areas, they commonly own
these transport pipes outright—both AT&T and MCI purchased competi-
tive access providers in the late 1990s—or lease them on the open market.
For areas outside the major business districts, these carriers often connect
business customers to their networks by leasing capacity on the incum-
bent’s transport pipes. A central question is what price they must pay to
lease that capacity. Must they pay the incumbents relatively high rates for
the traditional “special access” services discussed in chapter 2? Or may
they instead lease capacity on the underlying transport facilities at the sig-
nificantly lower “cost”-based rates applicable to network elements? For the
time being, the answer turns on complex, somewhat artificial regulatory
distinctions between “local” and “long distance” services and between
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“CLECs” and “long distance carriers,” an issue further considered at the
end of this chapter.

The second major category of CLEC customers consists of smaller
business and residential subscribers, known as mass market customers, to
whom long distance carriers like AT&T and MCI have sold conventional
long distance services for many years. Such carriers have entered the local
mass market by leasing, directly from the incumbents at regulated rates,
whatever local facilities they need to provide these smaller customers with
the same “bundles” of local and long distance services that the Bell compa-
nies have offered since winning authorization to enter the long distance
market throughout the United States. As we discuss later in this chapter,
recent regulatory developments have made this strategy more difficult for
CLECs and have led AT&T and others to announce plans to phase out
their “mass market” operations over the long term.

Finally, although we have focused on AT&T and MCI, there are dozens
of other CLECs as well that vie to enter local markets under the 1996 Act.
Many of these focus their business plans on particular market niches. For
example, Covad leases lines from incumbents mostly to provide high speed
Internet access through DSL technology. Sometimes such competitive data
providers team up with more conventional CLECs like AT&T and MCI to
provide complete bundles of voice and data services to consumers.

The basic distinction between CLECs and ILECs, statutory definitions
aside, is that the latter have traditionally possessed market power in the
local exchange market. ILECs are therefore regulated much more heavily
than CLECs, and ILEC-specific obligations are the focus of this chapter.
Nonetheless, in sections 251(a) and (b), Congress imposed a handful of
obligations on all local exchange carriers, including all CLECs, with poten-
tial exceptions only for certain rural carriers.!® For example, section
251(b)(2) directs CLECs and ILECs alike to cooperate with regulatory
efforts to make telephone numbers “portable” for customers that change
carriers (see chapter 8). Section 251(b)(4) requires all local exchange carri-
ers to share their “poles, ducts, conduits, and rights-of-way” with other
telecommunications carriers. All local exchange carriers must further allow
other carriers to purchase their services for resale to the public (section
251(b)(1)); interconnect with other carriers (section 251(a)); and strike
“reciprocal compensation” deals to ensure mutual recovery of the costs of
calls involving the networks of more than one carrier (section 251(b)(5)).
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Apart from critical questions about the “reciprocal compensation”
mandate (see chapter 9), however, the lion’s share of controversy about the
1996 Act involves the provisions, all set out within section 251(c), that
specify obligations imposed only on the incumbents. The rules we are
about to describe are default rules only. In theory, incumbents and competi-
tors are free to negotiate whatever arrangements they like, so long as they
do not discriminate against third parties. But, given the inability of incum-
bents and competitors to agree on very much, in part because no company
has any incentive to agree to outcomes less favorable than what it could
receive from regulators, these default rules end up governing the most
important aspects of local competition.

B. Addressing network effects: interconnection and
collocation

Although section 251(a) requires all “telecommunications carriers” to
interconnect with one another on some terms, incumbents alone are sub-
ject to a highly specific set of rigorous interconnection obligations. Under
sections 251(c)(2) and (c)(6), competing local exchange carriers may
demand interconnection with the incumbent’s network at “any technically
feasible point,” not just a location of the incumbent’s choosing, and may
assert rights to “collocate” (i.e., “co-locate”) their facilities on the incum-
bent’s property at tightly regulated rates based on “cost.”

In plain English, this means, among other things, that any competitor
may rent space in an incumbent’s central office (the building that houses
the incumbent’s switch); place its equipment there to interconnect with the
incumbent’s network; and purchase various related services, such as power
and air conditioning, from the incumbent. A competitor may also place its
equipment in the incumbent’s central office if it has leased some of the
incumbent’s loops for purposes of serving the customers at the other end
and needs to link all these loops, via a high capacity transport pipe, to its
own switch.

For many years, the FCC and the courts engaged in a game of legal
ping-pong about the legal limits on the Commission’s authority to impose
liberal collocation rules at the expense of the incumbents’ property inter-
ests. The ultimate result, reached in 2002, is that competitors may demand
room to place necessary equipment in an incumbent’s central office so long
as (i) the primary function of the collocated equipment is to allow intercon-
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nection or access to an incumbent’s transmission facilities, (ii) any addi-
tional functions are logically related to that primary function, and (iii) the
additional functions do not increase the relative burden on the incumbent’s
property interests.20

The rights described here are those of a competitor to interconnect
with an incumbent by placing its equipment on the incumbent’s property
(or, in an arrangement known as “virtual collocation,” by directing the
incumbent to dedicate some its own equipment to the same task). Under
section 252(d)(1), regulators normally limit the rates a competitor must
pay for such interconnection to the incumbent’s costs of hosting the rele-
vant equipment in its central office. These collocation rights are distinct
from the “intercarrier compensation” rules governing how much a carrier
that originates a given call owes the carrier that completes it for the latter’s
cost of delivering the call from the point of hand-off to the called party. We
discuss the latter rules in chapter 9.

C. Addressing scale economies: “network elements” and
“resale”

The interconnection obligations just described go a long way towards
reducing any anticompetitive advantage that network effects might other-
wise give incumbents in the local exchange market. But, as discussed in
chapter 1, these obligations do very little to help new entrants match the
overwhelming scale economies that incumbents enjoy by virtue of having
built up a ubiquitous network over many decades of regulated monopoly.
The next two statutory rights discussed here, the rights of new entrants (i)
to lease capacity on an incumbent’s network facilities at regulated prices
and (ii) to “resell” an incumbent’s retail services, are designed to enable
new entrants to share in those scale economies—up to a point.

Leasing an incumbent’s network elements

Suppose that you manage an upstart telecommunications carrier and
wish to provide both local and long distance service to residential cus-
tomers in a suburban neighborhood. Precisely because your customer base
is small and your scale economies low, it might well be financially infeasi-
ble for you to incur the enormous fixed costs needed to build a complete
new wireline network out to your prospective new subscribers. One way



Wireline Competition Under the 1996 Act 81

out of that Catch 22, which we introduced in chapter 1, is to lease existing
lines from the incumbent, so long as the lease rates are low enough. Over
time, if your customer base grows, increased scale economies might then
justify the construction of your own network.

In sections 251(c)(3) and 252(d)(1),Congress facilitated this process by
giving new entrants a right not just to interconnect with incumbents, but
to obtain “access to [the incumbents’] network elements on an unbundled
basis”—i.e., to lease capacity on the incumbents’ network facilities—at
regulated “cost”-based rates. These unbundled network elements are called
UNEs (pronounced YOO-neez). In this context, to say that network ele-
ments are available “on an unbundled basis” is simply to say that the com-
petitor may, if it wishes, lease them individually at separate rates or in
combinations of its choosing. It does not mean, however, that the incum-
bent may unilaterally disconnect requested facilities from one another for
the purpose of inconveniencing the competitor, a point the Supreme Court
confirmed in 1999.%!

Although we will often use the phrase “leasing the incumbent’s facili-
ties” as an intuitive shorthand for the statutory concept of “obtaining
access to network elements,” the latter phrase is sometimes technically
more accurate.””> What a competitor receives when it invokes rights under
section 251(c)(3) is not always a discrete physical “facility” as such—
although it can be, as in the case of a copper loop. Often, the competitor
receives only capacity on such a facility, along with its “features, functions,
and capabilities.”*® For example, when a competitor leases “dedicated
transport” as a network element from an incumbent, it does not normally
lease an entire fiber-optic strand; instead, it leases a fixed increment of
capacity on that strand. Indeed, the FCC went one step further and until
recently permitted competitors to lease, as “network elements,” not just
fixed increments of capacity, but variable (per-minute) increments as well—
as in the case of access to an incumbent’s switch (discussed in part III of this
chapter).

A related provision, section 251(d)(2), directs the Commission to limit
the network elements subject to unbundling under section 251(c)(3) by
“consider[ing], at a minimum, whether . . . the failure to provide access to
such network elements would impair the ability of the telecommunications
carrier seeking access to provide the services that it seeks to offer.”** This
statutory mandate is known as the impairment standard. In essence, this
provision tells the FCC to identify, at some level of generality, the network
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elements that a competitor truly needs in order to compete, and to limit the
unbundling obligation to those elements alone. As noted in chapter 5, the
FCC construes the “at a minimum” language to give it some discretion to
impose or withhold unbundling obligations in the service of larger statuto-
ry goals even when doing so may be in tension with the formal outcome of
the “impairment” inquiry.

For eight years after 1996, when the FCC issued its massive Local
Competition Order adopting the first rules implementing sections 251 and
252, the Commission generally followed a permissive reading of the
“impairment standard.” As this book goes to press, despite this policy’s mul-
tiple setbacks in court, a competitor can still sometimes lease from an incum-
bent essentially all facilities and network functionalities to provide telephone
service, including the loop and capacity on the incumbent’s switches and inter-
switch transport links. This arrangement, which the FCC began phasing out
in late 2004, has come to be known as the UNE platform or UNE-P.

Alternatively, a competitor might bring some of its own local exchange
facilities to the table and lease others from the incumbent. For example, it
might lease the incumbent’s loops by themselves and connect them to its
own switch. Or it might lease those loops in combination with fixed capac-
ity on the incumbent’s transport facilities, again for purposes of connecting
its customers ultimately to its own switch.That entry strategy is known as
UNE-L, with the “L” (for loop) distinguishing it from “UNE-P.” We discuss
the regulatory debates concerning these two entry strategies later in this
chapter. In chapter 5, we address the now quite limited circumstances in
which a competitor may lease an incumbent’s facilities for the provision of
broadband Internet access.

The TELRIC pricing standard. Rights to lease network elements will
promote welfare-enhancing competition only if the rates for those elements
are set appropriately. Section 252(d)(1) provides that such rates, like the
rates for collocation arrangements, “shall be based on the cost . . . of pro-
viding” them. As discussed below, individual state public utility commis-
sions set actual carrier-to-carrier rates on the basis of the FCC’s rules
implementing this “cost” standard.

In 1996, just after the Act was passed, the FCC construed this standard
to require states to base network element rates on forward-looking cost
rather than “historical” or “embedded” cost. This means that when a com-
petitor leases an incumbent’s network assets to provide services of its own,
the rates it pays the incumbent are calculated on the basis of what it would
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cost today to obtain those assets or their functional equivalent, not what it
actually cost the incumbent to obtain the particular facilities at issue, as
recorded on its books. Suppose, for example, that a new entrant seeks to
lease capacity on a switch that actually cost the incumbent $10 million to
purchase and install five years ago but that would cost only $5 million to
purchase and install today. Under the FCC’s approach, which aims to
reflect the dynamics of a competitive market, the latter figure would form
the starting point for determining how much the entrant must pay the
incumbent for leasing that capacity. Because technological innovation has
caused many unexpected declines in the value of certain telecommunica-
tions assets, such as switches, the conventional wisdom (which may be
wrong in various contexts) is that rates would generally be higher under an
historical cost methodology than under a forward-looking approach.

Since 1996, the FCC has required the use of a forward-looking
methodology it has dubbed “total element long run incremental cost,” or
TELRIC. Controversially, this methodology instructs state agencies to base
their forward-looking cost estimates not on the incumbent’s network
design and technology mix, but on what it would cost a hypothetical “most
efficient” carrier to build an entirely new network from scratch today, tak-
ing as given only the locations of the incumbent’s existing switches.26 In its
2002 decision in Verizon Communications Inc. v. FCC, after six years of
litigation and uncertainty, the Supreme Court finally upheld TELRIC
against claims by the incumbents that this methodology necessarily pro-
duces network element rates so low that they unlawfully “strand” (deny
recovery on) past investments and undermine the incentives of incumbents
and competitors alike to invest in new facilities.2”

TELRIC’s history and theoretical rationale are complex, and readers
interested in a comprehensive exposition will find it in appendix A to this
book. Here we emphasize two points, each of which helps explain our
abbreviated treatment of the issue in this chapter.

The first point relates to the concern, neatly summarized by Judge
Frank Easterbrook, that “[p]rices for unbundled elements affect not only
the allocation of income among producers but also new investment and
innovation: if the price to rivals is too low, they won’t build their own plant
(why make capital investments when you can buy for less, one unbundled
element at a time?), and the incumbents won’t maintain or upgrade their
facilities (why make costly capital investments if you have to sell local
loops to rivals for less than it costs to produce them?).”28 Although there
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is much debate about whether, in application, TELRIC dampens ILEC and
CLEC investment incentives in these respects, the more fundamental dis-
agreement in that debate often concerns the FCC’s implementation of the
underlying impairment standard for unbundling. TELRIC applies to a net-
work element only once the FCC decides, under section 251(d)(2), that the
element should be subject to mandatory leasing in the first place. And, in
making such decisions, the Commission purports to take into account the
same types of issues: whether CLECs can feasibly duplicate the element in
question and whether subjecting the element to sharing obligations would
harm investment incentives. This is not to say that TELRIC’s methodolog-
ical details are unimportant to the “price signals” that CLECs and ILECs
receive about when it would or would not make sense to build new facili-
ties, but rather that those details must be viewed in the larger context of
the FCC’s implementation of section 251.

Second, it is unclear how much the theoretical details of any FCC pric-
ing methodology matter to the actual rates that state commissions end up
assigning to particular network elements. As Eli Noam explains, with only
slight exaggeration: “Regulators do not really care about theory but about
outcomes, along the lines determined by the political system. . . . [P]rices
are the tool; economic theorists merely provide the rationale.”2® Or, as one
former state commissioner argues, the FCC’s pricing methodology is, in the
hands of state regulators, just a malleable means of inviting entry into
selected markets by “creating a margin between wholesale and retail
rates.”30 To be sure, the FCC’s methodological choices do provide some
guidance to the state regulators charged with implementing them. But that
guidance is far less outcome-determinative than the rhetoric about TELRIC
would suggest.

Reselling an incumbent’s retail services

To address the scale economies problem through another means,
Congress added one more entry right to the mix that is ostensibly (though
not ultimately, as we shall see) independent of the debate about leasing net-
work elements. Section 251(c)(4) permits a new entrant to sign up large
numbers of local service customers with the stroke of a pen by reselling an
incumbent’s “retail” services under its own brand name. That way, it can
build up customer loyalty, develop an established base of customers for a
particular geographic area, and only then—when the economies of scale
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are great enough—serve these customers using at least some facilities of its
own. Indeed, MCI followed this very strategy while building its long dis-
tance business in the 1970s and 1980s.31

Entering the local market by reselling an incumbent’s services would
seldom be a very effective tool for a competitor if it had to pay the incum-
bent the full retail price for those services. The competitor’s retail rates
must cover its own costs of sales, marketing, and billing. But the incum-
bent’s underlying rate usually reflects its own retail-specific costs, so tack-
ing on a surcharge for competitor-specific retail functions effectively
double-charges the ultimate customer. And, most of the time, customers
would be uninterested in paying the competitor more for the same local
telephone service that they could purchase instead from the incumbent at
a lower price.

To make resale a more plausible entry strategy, Congress entitled com-
petitors to obtain, for resale, an incumbent’s “retail” services at retail rates
minus the retail-specific costs (of marketing, billing, etc.) that the incum-
bent will “avoid” by virtue of no longer providing retail service to the cus-
tomers at issue. This pricing formula, found in section 252(d)(3), is known
as “retail minus avoided cost” or “the avoided-cost discount.” (Although
competitors are separately required under section 251(b)(1) to allow other
carriers to resell their services, they need not provide any such discount.)
In theory, at least, the avoided-cost discount should permit the competitor
to charge its customers no more than the incumbent charges them, and so
build up its brand identification and customer base at relatively low risk.
In practice, the attractiveness of this resale option to new entrants dimmed
once a regulatory consensus emerged, solidified by a 2000 court of appeals
decision,32 that incumbents “avoid” only a limited portion of their retail-
specific costs when they lose retail customers to resellers. After all, even if
an incumbent loses customers to rivals, it still must typically keep all of the
same systems in place to serve its remaining customers. So applied, the
avoided-cost discount has often proved insufficient to make the resale
option a successful entry strategy in local markets.

D. Procedures for implementing the local competition
provisions

The text of the 1996 Act is notoriously unclear on the respective roles of
the FCC and the states in giving practical effect to the local competition
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provisions. In October 1996, the Eighth Circuit, sitting in St. Louis, stayed
many of the FCC’s implementing rules, including the TELRIC pricing
methodology, on the ground that the Commission had no statutory author-
ity to adopt such rules. The court believed that, in designing the 1996 Act,
Congress had largely meant to follow the traditional “dual jurisdiction”
framework of the Communications Act of 1934. As discussed in chapter 2,
this framework, where applicable, divides the subject matter of telecommu-
nications law into separate “interstate” and “intrastate” spheres and, under
section 2(b), fences off the FCC from the latter. The Eighth Circuit conclud-
ed that matters relating to local exchange competition are essentially
intrastate in character and that Congress meant to give individual state
public utility commissions, not the FCC, authority to resolve most of those
issues. In the Eighth Circuit’s words, section 2(b) “is hog tight, horse high,
and bull strong, preventing the FCC from intruding on the states’ intrastate
turf.”33

This barnyard metaphor remained the law until January 1999, when
the Supreme Court reversed the Eighth Circuit in AT&T Corp. v. Iowa
Utilities Board.3* By a 5-3 margin, the Court ruled that Congress had
implicitly given the FCC general jurisdiction to adopt preemptive regula-
tions fleshing out the local competition provisions. The Court relied for
this conclusion on section 201(b) of the original Communications Act,
which provides that “[t]he Commission may prescribe such rules and reg-
ulations as may be necessary in the public interest to carry out the provi-
sions of this [Act].” Writing for the majority, the Court held that this
provision “means what it says: The FCC has rulemaking authority to carry
out the ‘provisions of this Act,” which include §§ 251 and 252, added by
the Telecommunications Act of 1996.”35 In the sphere of local competition,
the Court thus replaced the dual jurisdiction framework with a new model
of cooperative federalism, which erases the distinction between “interstate”
and “intrastate” matters and directs the FCC and state commissions to
work together in complementary capacities to implement the local compe-
tition provisions. In particular, the FCC establishes the basic rules govern-
ing local competition matters, and state public utility commissions apply
those rules in resolving specific carrier-to-carrier disputes.36

The resolution of such disputes is governed by the procedural provi-
sions of section 252. The process begins when a competitor asks an incum-
bent to enter into an “interconnection agreement” containing the key terms
that will govern the relationship between the two carriers for a period of
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years (typically about three). One of two things might happen. First, the
two carriers might resolve all relevant issues without regulatory interven-
tion. In that event, they simply file their completed agreement with the rel-
evant state commission, which in turn must approve it so long as it does
not harm third parties or otherwise threaten the public interest. The state
commission may not conduct a more searching inquiry into whether one
side or the other might have gotten a better deal if it had pressed its section
251 rights to the mat.37

Alternatively, the negotiations might break down, either because the
parties disagree about what each side owes under the governing law or sim-
ply because one side or the other believes that it can achieve a more favor-
able outcome by taking the matter to litigation. In that event, the state
commission arbitrates the disputed issues under procedures spelled out in
section 252, applying the rules of the 1996 Act, the FCC’s implementing
regulations, and any supplemental (and consistent) rules of state law.38
Either side may appeal the state commission’s order by filing suit in the rel-
evant federal district court.3? The court then reviews the order for compli-
ance with federal law and (under its pendent jurisdiction) with state law
too, if necessary. If it finds problems, it remands the matter to the state
commission for further proceedings. In appendix B, we address the com-
plex jurisdictional and procedural issues presented by a party’s subsequent
efforts to enforce the terms of such interconnection agreements.

Section 252(i) requires a carrier to “make available any interconnec-
tion, service, or network element provided under an agreement approved
under this section to which it is a party to any other requesting telecommu-
nications carrier upon the same terms and conditions as those provided in
the agreement.” The FCC interpreted this provision in 1996 to allow com-
petitors, with minor limitations, to mix and match provisions from any of
the incumbent’s existing interconnection agreements, choose the provisions
most favorable to them (and least favorable to the incumbent), and reject
other provisions in the same agreements. This pick-and-choose rule was
controversial because many in the industry believed that it discouraged pri-
vate negotiations as an alternative to arbitration. Incumbents were con-
cerned that, if they made special concessions to competitor X on one issue
to win corresponding concessions on another, competitor Y could come
along and demand the same special concessions on that first issue while
spurning competitor X’s concessions on the second.40 In 2004, the FCC
eliminated the pick-and-choose rule in favor of a new all-or-nothing rule,
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which requires a competitor “seeking to avail itself of terms in an intercon-
nection agreement to adopt the agreement in its entirety.”4l The
Commission reasoned that the new approach “will promote more ‘give and
take’ negotiations, which will produce creative agreements that are better
tailored to meet carriers’ individual needs.”*2

E. Addressing monopoly leveraging concerns: section 271

As we noted in part I of this chapter, the political quid pro quo for saddling
incumbents with the “local competition” obligations of sections 251 and
252 was liberation of the Bell companies from the line-of-business restric-
tions of the AT&T consent decree. In section 271, Congress replaced the
decree with statutory line-of-business restrictions and created a mechanism
for the Bell companies to apply to the FCC for authorization, on a state-
by-state basis, to enter the wireline long distance market within their tra-
ditional service regions. To win such authorization, the Bells needed, in
effect, to demonstrate full compliance with the underlying local competi-
tion requirements within the relevant state and also needed to set up a sep-
arate long distance affiliate, as required by section 272.43

In 1996, the Bell companies served about 80% of U.S. lines. The only
other incumbent of comparable size was GTE; the rest of the nation’s
incumbents spanned the range from single-exchange family-owned carriers
in remote towns to the “mid-sized” incumbents, such as Southern New
England Telephone in Connecticut, and hybrid carriers such as Sprint,
whose long distance operations tended to overshadow its nonetheless sig-
nificant local exchange operations. Congress subjected the Bell companies
alone to special regulatory restrictions on the provision of services in mar-
kets adjacent to the local exchange markets that they dominated. These
included not just the long distance market, but also the markets for
telecommunications equipment manufacturing, “electronic publishing,”
and “alarm monitoring.”#4 These three additional line-of-business restric-
tions were much less competitively significant than the primary restriction
on entry into the long distance market, and we do not address them here.

The stated reason for treating the Bell companies more strictly than all
other incumbents, including GTE, was the special nature of their local mar-
kets: they served by far the greatest number of densely populated urban
areas, and their “footprints” (service areas) were large and contiguous.
Conditioning long distance entry on satisfaction of the underlying local
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competition obligations was considered necessary to keep the Bell compa-
nies from leveraging their traditional dominance in these key markets to
win anticompetitive advantages in the market for long distance voice and
data services.*S The animating discrimination and cross-subsidization con-
cerns were similar to those that had led to the Bell System’s break-up in
1984, although the cross-subsidization concern was largely allayed by the
advent of price cap regulation (see chapter 2). Another reason for treating
the Bells differently was maintenance of the industry status quo. They were
already subject to comprehensive restrictions under the 1984 AT&T con-
sent decree, and their immediate entry into the long distance market would
have threatened the livelihoods of stand-alone long distance carriers like
AT&T and MCI. Also, no one seriously suggested that Congress should
have imposed important new restrictions on the smaller ILECs (or GTE)
just to bring them into regulatory parity with the Bell companies.

The Bells spent several years in the late 1990s arguing in various courts
that this specially disadvantageous treatment violated, among other consti-
tutional provisions, the ban on “bills of attainder”—i.e., legislative “pun-
ishments” imposed against named entities. These arguments ultimately
failed,*¢ although the Bells did manage to pick up some dissenting votes
along the way. The notable weakness in their constitutional challenges was
that, with trivial exceptions, section 271 and its companion provisions
made the Bells better off than they would have been under continued
enforcement of the AT&T consent decree, which Congress simultaneously
lifted. The courts thus concluded that these provisions could hardly be
characterized as “punitive.” Also, the Bell companies themselves had lob-
bied hard for congressional enactment of the 1996 Act. Their subsequent
attack on the constitutionality of section 271 thus struck some observers,
including perhaps the reviewing courts, as disingenuous and at odds with
common sense. As the Fifth Circuit remarked, section 271 gave the Bell
companies “a clear delineation of what they needed to do to achieve a lift-
ing of all the old [consent decree] restrictions in the future—certainly a step
up, from the [Bell companies’] perspective, from being under [the consent
decree court’s] perpetual supervision. It is perhaps for this reason that the
[Bell companies] have apparently consistently represented, outside of liti-
gation, that they were pleased with the Act.”4”

Having failed in court to invalidate section 271 altogether, the Bell
companies recommitted themselves to the hard work of earning section
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271 authorization on a state-by-state basis. The essential challenge was to
show the FCC (i) that competitors had in fact entered the local market in
a given state, (ii) that the relevant Bell company would cooperate in per-
mitting them to keep doing so, and (iii) that the Bell company had estab-
lished a structurally separated long distance affiliate to make it more
difficult to engage in (and easier to detect) anticompetitive conduct of the
kind that had led to the AT&T break-up.48 In most but not all cases, the
most important disputes concerned the second of these showings. Section
271 sets up a 14-point checklist—the regulatory equivalent of an excep-
tionally rigorous auto inspection—to judge the Bell companies’ compliance
with their interconnection, network element, and resale obligations under
sections 251 and 252. The central issues in most section 271 proceedings
related, first, to the Bell companies’ demonstrated proficiency in processing
and completing competitors’ orders for network elements (largely by
means of automated systems) and, second, to the consistency of the Bell
companies’ rates for those network elements with the FCCs TELRIC
methodology.

Before filing a section 271 application with the FCC, a Bell company
typically spent several years improving its wholesale performance in a
given state and earning the recommendation of the relevant state public
utility commission.*® Theoretically, the Justice Department—which had
developed an expertise in this area by helping to administer the AT&T con-
sent decree—played an important role in the section 271 process by sub-
mitting, for each application, a recommendation of its own, to which the
FCC was required to give “substantial weight.”50 Starting in 1999, how-
ever, the FCC ended up deferring much more to the state commissions than
to the Justice Department.

By the end of 2003, the four Bell companies—Verizon, BellSouth, SBC,
and Qwest—had all secured section 271 authority to offer long distance
services for all states in their respective regions. Their success in this
process now allows them to offer long distance services at very low incre-
mental cost to their existing base of local exchange customers. Even more
important, completion of the section 271 process entitles the Bell compa-
nies to provide lucrative voice and data services to nation- and region-wide
“enterprise” customers: large businesses with far-flung branch offices.
AT&T, MCI, and (to a lesser extent) Sprint have traditionally led this mar-
ket for essentially three reasons. First, the technological expertise required
to provide complex telecommunications services to large businesses is quite
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sophisticated, and these carriers have spent years mastering it. Second, a
carrier’s name recognition and perceived reliability count for a lot from the
perspective of an enterprise customer’s chief technology officer, given the
ruinous damage that a major service outage can do to its business. And,
third, the line-of-business restrictions at issue—which prohibited the Bell
companies from carrying either voice or data transmissions across pre-
scribed regulatory boundaries—kept them from competing for the most
profitable contracts with these enterprise customers. The Bell companies’
new ability to compete for that business is likely the greatest benefit to
them of entering the long distance market.

Section 271 remains important to the industry, although far less so
than in 1996, when the Bell companies had not yet received long distance
authorization for their states. The FCC retains the authority to rescind sec-
tion 271 approval from, halt future long distance marketing by, or (more
realistically) impose substantial fines on any Bell company that falls out of
compliance with the substantive standards of section 271.51 The threat of
such sanctions gives the Commission extra leverage in compelling the Bell
companies to play fairly even after they have won section 271 approval.
Also, as discussed below and in chapter 5, the Commission has construed
the section 271 checklist to impose on the Bell companies limited leasing
obligations even for certain network elements that do not meet the
“impairment” standard for unbundling under section 251, which applies to
incumbent local exchange carriers generally. Section 271 was chiefly
designed to play a transitional role, however, and that transition has taken
place.

III. UNEs and the “Impairment” Standard

Having summarized the key wireline provisions of the 1996 Act, we now
turn to the specific policy disputes to which they apply. By far the most
contentious and expensively litigated of these disputes relate to the scope
of a competitor’s rights to lease an incumbent’s unbundled network ele-
ments (UNEs) at regulated cost-based rates. Here we address the scope of
a competitor’s right to lease components of the traditional telephone net-
work. In chapter 5, we will address the distinct set of issues relating to leas-
ing rights for next generation broadband facilities.
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A. Network element entry strategies

As we have noted, the FCC has traditionally erred on the side of granting
new entrants expansive rights to lease most elements of an incumbent’s tra-
ditional telephone network on favorable terms, and wireline competition
debates tend to focus on the wisdom of this policy. The best place to begin
in understanding these debates is to imagine a hypothetical world in which
Congress and the FCC adopted instead a far more restrictive policy.

In the complete absence of leasing rights, a new entrant into the local
exchange market would have to obtain its own last mile pipes connecting
each of its customers to a switch suitable for handling local traffic, and it
would then need to arrange for the mutual hand-off of “local” traffic with
the incumbent by means of dedicated “interconnection trunks” (see Fig. 2).
Except where the customers in question are tightly clustered in office com-
plexes or massive apartment buildings, however, economies of scale and
density are often too low and call volumes too inadequate to cover the
costs of deploying lines all the way to their disparate addresses. All else
held constant, it usually costs far less per customer to serve 100% of the
customers within a circumscribed area than 10% of them. Unless those
10% are all closely quartered (say, in a new industrial park), it is not even
close to ten times cheaper in total for a carrier to lay an alternative network
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of loop facilities to serve a tenth of the available customers than to serve
all of them. And, relying on their own facilities, new wireline entrants could
not hope to rival the customer base of the incumbents, except over the long
term.

One regulatory response to this concern would be to entitle a new
entrant to lease ordinary copper loops from the incumbent at “cost”-based
rates, but force it to connect those loops to its own remote switching facil-
ities (via a collocation arrangement in the central office, as shown in Fig.
3). If the FCC had taken just that step, the effect would have been to rati-
fy, for the telecommunications industry, the controversial essential facilities
doctrine of antitrust law.92 Under that doctrine, a monopolist violates sec-
tion 2 of the Sherman Act if it unreasonably denies rivals “access” to facil-
ities that they cannot feasibly duplicate but without which they cannot
compete. In the telecommunications industry, enforcement of such “access”
rights could mean one of two things. In its weaker form, it could mean
merely that the incumbent must interconnect its own local networks with
its rivals’ networks, such that it agrees to exchange voice or data “calls”
with them and assess any related charges on a per-call or per-minute basis.
This was arguably the theory under which, in 1983, the Seventh Circuit
held AT&T’s Bell System liable for refusing to make its local networks gen-
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uinely available for the origination and completion of calls over MCI’s long
distance network.>3 In its stronger form, the essential facilities doctrine
would require an incumbent not just to interconnect with its rivals for the
mutual hand-off of telecommunications traffic, but also to lease its loops
to the rivals and let them provide a full suite of local, long distance, and
data services to the customers served by those loops.

If the 1996 Act had never been enacted, most courts probably would
have steered clear of ordering this strong form of antitrust relief on their
own. Such remedies can raise a host of difficult pricing and other policy
issues—including those addressed in this chapter and in appendix A—that
are more properly resolved by specialized agencies than by generalist
judges. That is a key reason why, in 2004, the Supreme Court rejected any
broad role for antitrust litigation in achieving the same sorts of market-
opening objectives as the 1996 Act itself, as we will discuss in chapter 13.54
Nonetheless, parties opposing expansive leasing rights often argue that
Congress intended the underlying natural monopoly logic of the essential
facilities doctrine to serve as a critical limiting principle on the scope of the
unbundling rights ordered under the 1996 Act. As the D.C. Circuit
explained in 2002, “scholars have raised very serious questions about the
wisdom of the essential facilities doctrine as a justification for judicial man-
dates of competitor access, and accompanying judicial price setting. But a
doctrine that is inadequate for that purpose may nonetheless offer useful
concepts for agency guidance when Congress has directed an agency to
provide competitor access in a specific industry.”>5

The hypothetical leasing regime we have just described, in which an
entrant may lease loops from the incumbent but must connect them to its
own switch, permits the entrant to follow the “UNE-L” entry strategy we
noted earlier in this chapter. The same term describes a similar arrangement
in which, if regulators permit, the entrant leases both loops and transport
links from the incumbent at TELRIC-based prices. These loop-transport
combinations, known as enhanced extended links (EELs), enable the
entrant to serve customers over a wide area, and connect them all to its
remote switching facilities, without incurring the expense of setting up col-
location equipment in each of the central offices serving those customers
(see Fig. 4).
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In contrast, when regulators permit a new entrant to follow a UNE-P
entry strategy, as they broadly did until 2004, the entrant may lease from
the incumbent all of the elements needed to provide conventional circuit-
switched telephone service. Those elements include loops, “shared trans-
port” (i.e., variable capacity on an incumbent’s transport links, as needed to
handle the entrant’s fluctuating call volumes), and capacity on the incum-
bent’s switches.*® Under this arrangement, the competitor need not, and usu-
ally does not, deploy any facilities of its own to differentiate its local service
technologically from the incumbent’s, nor does it even dispatch technicians
to set anything up. As a general matter, it just sends an order to the incum-
bent, usually by means of automated ordering systems, indicating a desire to
lease all of the UNE platform’s constituent facilities as “network elements.”
For its part, the incumbent simply adjusts its billing systems to ensure that
it replaces the retail bills it used to send the relevant end users with whole-
sale bills for the competitor that has won the retail business of those end
users. And it continues operating the network for those end users as before;
the major difference is that the retail relationship with them now belongs to
the competitor rather than to the incumbent. The competitor rebrands the
service as its own and may offer innovative pricing packages that the incum-
bent does not offer, such as flat monthly fees for unlimited local and long
distance services. But, with rare exceptions,’” a “UNE-P” competitor does
not offer its end users a technologically distinct type of service because it is,
for the most part, just using the incumbent’s network.

If this UNE-P strategy sounds very much like the section 251(c)(4)
“resale” entry option discussed earlier in this chapter, it is. The main differ-
ences lie in marketing and wholesale prices. First, UNE-P, unlike resale,
frees a competitor to package its services differently from the incumbent.
Rather than reselling the exact services offered by the incumbent, a UNE-
P competitor can use the network capacity it has leased to sell its cus-
tomers, say, a $50 per month bucket of unlimited local and long distance
minutes whether or not the incumbent does so.

The other major difference lies in the rate the competitor must pay the
incumbent for the use of its network. Again, a competitor choosing the
resale option must pay the incumbent a rate based on the incumbent’s own
retail prices minus whatever small amount the incumbent is deemed to save
by virtue of no longer being a retail provider for the customers in question.
In contrast, an incumbent’s retail prices theoretically never enter into the
cost equation for the network element platform because the competitor
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pays a regulated rate based on the constituent elements’ forward-looking
“cost.” Which pricing scheme would the competitor prefer: the “retail-
minus-avoided-cost” scheme for resale, or the “cost-based” scheme for leas-
ing the UNE platform?

For complex reasons relating to the implicit cross-subsidies still embed-
ded in retail rates and access charges, the calculation of wholesale costs for
the UNE platform option is, in most but not all settings, more attractive to
competitors than the calculation of retail rates minus avoided costs.*® Also,
some states have been accused of gaming the process of setting TELRIC-
based rates for the UNE platform by determining in advance what sorts of
margins competitors need to compete in particular markets—and then
reverse-engineering their “cost” determinations to produce that result. Most
state commissions have not similarly jury-rigged the avoided cost discount,
in part because identifying avoided costs (which are booked to particular
accounts) is a more mechanical process than quantifying all costs. Until the
FCC began phasing it out in 2004, therefore, the UNE platform eclipsed
resale as the entry strategy of choice for competitors seeking to enter local
markets without providing any facilities of their own.

The UNE-P option may likewise have deterred at least some competitors
from pursuing a UNE-L strategy, in which, as discussed, they lease the incum-
bent’s loops, and perhaps capacity on its transport links, but connect those
leased facilities to their own switches. As of June 2003, the number of loops
leased together with capacity on an incumbent’s switches—the hallmark of
a UNE-P arrangement—increased by 27% from six months earlier (13.0 mil-
lion compared to 10.2 million).The number of loops leased without switch-
ing decreased about 1% over the same period (about 4.2 million compared
to 4.3 million).*’

Of course, statistics can tell only a part of the story, and these numbers
may or may not suggest that competitors were broadly forgoing a UNE-L
strategy because favorable regulatory decisions at the time enticed them to
rely instead on the lower risk UNE-P strategy. To the extent, however, that
the continued availability of the UNE platform at low TELRIC-based rates
did cause CLECs to forgo a UNE-L strategy they would otherwise have suc-
cessfully pursued, it came at a cost. Unlike a UNE-P strategy, under which
CLECs normally provide the same types of service as the ILEC, a UNE-L
strategy frees up the CLEC to provide a range of services that the ILEC does
not offer and thus helps effectuate one of the main consumer benefits
promised by the 1996 Act: greater product variety as well as lower prices.
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B. The rise and fall of UNE-P

Traditionally, the hardest fought leasing-rights battle has concerned
whether competitors should be entitled to lease the elements specific to
UNE-P—i.e., switching and shared transport—at TELRIC-based rates.
Incumbents claim that UNE-P competition is a sham; that it adds no value
to the industry; that it imperils the incumbents’ financial integrity; and that
it undermines the incentives of incumbents and competitors alike to invest
in value-adding new facilities. Some new entrants claim, in contrast, that
the alternative to UNE-P is a complete absence of any local exchange com-
petition for most residential and small business customers (for practical
reasons discussed below); that those customers have benefited significant-
ly from the innovative retail pricing plans that UNE-P makes possible; that
UNE-P does not threaten the incumbents’ profitability; and that, as an
empirical matter, UNE-P either increases investment or, at worst, has little
effect on it. These entrants portray UNE-P as a much-needed means of
unprying the retail operations of a vertically integrated telephone monop-
olist from its wholesale network operations and forcing the latter to pro-
vide cheap and equal commodity services to all rival retail providers.
Viewed in this light, UNE-P is but one step removed from these entrants’
preferred regime: formal structural separation between an incumbent’s
retail and wholesale arms, an idea that AT&T, a few other local competi-
tors, and some commentators unsuccessfully advocated in the early
2000s.60

Of course, at the right price, the incumbent can profit from receiving
wholesale revenues for the use of any of its facilities, just as it profits when
it receives retail revenues for their use. When incumbents object to UNE-P
obligations, they are largely complaining about the low TELRIC-based
rates that regulators force them to charge for providing that wholesale
service to their rivals (see appendix A). Over the long term, this regulatory
dispute may be overtaken by new commercial realities, at least in some
markets. As voice over Internet protocol (see chapter 6) and wireless serv-
ices (see chapter 8) enable more and more end users to cancel their tradi-
tional wireline telephone subscriptions, an incumbent will be better off
with some wholesale revenues for the UNE platform (so long as they
exceed avoidable costs) than with 70 revenues for the use of the UNE plat-
form’s constituent facilities. Some industry observers contend that the
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entrenched culture of certain incumbents will cause them, against their eco-
nomic self-interest, to “limit the growth and profitability of their infra-
structure businesses to protect their customer relationship businesses.”®!
Only time will tell whether that assessment is correct. But based on expe-
rience in the long distance and wireless markets, it seems likely that, as
competitive pressure from rival platforms increases, at least some compa-
nies will take the economically rational step of offering attractively priced
wholesale services to resellers as a means of filling up their networks with
traffic, lest they otherwise lose that traffic and all associated revenues to
rival facilities-based providers.®?

In the shorter term, however, there is no question that incumbents are
financially worse off, and that many entrants are commensurately better
off, if the latter retain rights to lease the UNE platform at TELRIC-based
rates. That fact has led incumbents and entrants to wage a uniquely vocif-
erous legal and public relations battle on this topic. That battle persisted for
almost a decade after enactment of the 1996 Act until, with the prodding of
the D.C. Circuit, the FCC finally awarded victory to the incumbents in late
2004 and began phasing out UNE-P rights across the nation. That prolonged
period of uncertainty arose both from Congress’s unwillingness to specify
the scope of unbundling rights in the text of the 1996 Act and from repeated
judicial invalidation of the FCC’s own efforts to exercise its broad statutory
delegation of authority on the issue. That the telecommunications world
could remain in this regulatory limbo for so long exemplifies the exception-
ally lawyer-driven nature of this industry. Because such regrettable indeter-
minacy has “ma[de] it impossible for companies to make ‘capital and
customer decisions’ with any competitive certainty,” it has also driven some

investors away from this sector of the economy.®

The early terms of the UNE-P debate

In its 1996 Local Competition Order, the FCC granted new entrants in
local telephone markets essentially unlimited rights to lease the UNE plat-
form, and the incumbents went to court to challenge that decision on a
number of grounds. They argued, for example, that the UNE platform is
resale by another name and that allowing competitors to lease, at “cost,”
all elements needed for telephone service, as the FCC had done, amounts
to an unlawful end run around the retail-minus-avoided-cost pricing stan-



100 Chapter 3

dard for resale prescribed by sections 251(c)(4) and 252(d)(3).6* At the end
of the day, however, the only challenge that stuck was the argument that
the Commission’s particular rationale for making the switching element
available violated a proper interpretation of the “impairment” standard of
section 251(d)(2). As noted, this standard directs the FCC to “determin]e]
what network elements should be made available for purposes of [section
251(c)(3)]” by “consider[ing], at a minimum, whether . . . the failure to pro-
vide access to such network elements would impair the ability of the
telecommunications carrier seeking access to provide the services that it
seeks to offer.”65 Although the “at a minimum” language provides some
interpretive discretion, the FCC must still make basic judgments about
which network elements are needed for competition, and it must generally
restrict leasing obligations to those elements alone.

That is not quite what the FCC had done in 1996. As the Supreme
Court found in Iowa Utilities Board, the Commission’s half-hearted efforts
to implement section 251(d)(2) in 1996 “began with the premise that an
incumbent was obliged [under section 251(c)(3)] to turn over as much of
its network as was ‘technically feasible,” and viewed subsection (d)(2) as
merely permitting it to soften that obligation by regulatory grace.”6¢ But,
the Court made clear, “[s]ection 251(d)(2) does not authorize the
Commission to create isolated exemptions from some underlying duty to
make all network elements available. It requires the Commission to deter-
mine on a rational basis which network elements must be made available,
taking into account the objectives of the Act and giving some substance to
the . . . ‘impair’ requirement[].”6”7 Consequently, the Commission had
improperly disregarded that requirement by “assum|[ing] that any increase
in cost (or decrease in quality) imposed by denial of a network element ...
‘impair[s]’ the entrant’s ability to furnish its desired services.”68

In effect, the Court directed the Commission on remand to start from
scratch and apply a more rigorous understanding of the “impairment”
standard—one that recognizes that the mandated sharing of facilities gives
rise to costs as well as benefits. But the Court did not specifically preclude
the Commission, at the conclusion of its inquiry, from once again requir-
ing incumbents to make any given element available at cost-based rates,
including those elements that together constitute the UNE platform.

In November 1999, nine months after the Supreme Court ruled, the
Commission produced the so-called UNE Remand Order, its second effort
to implement the “impairment” standard.6® Although the Commission
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relieved incumbents of their preexisting obligation to provide “operator
services” and “directory assistance” to competitors as “network elements,”
it generally kept the key UNE platform elements—loops, switching, and
shared transport—on the mandatory unbundling list. The one exception,
known as the “switching carve-out,” applied only in limited business set-
tings in several dozen urban areas, and only when the incumbent relin-
quished its right to invoke otherwise applicable restrictions on
competitors’ rights to lease loop-transport combinations as network ele-
ments. Indeed, the Commission separately added several non-platform-
related elements to the national unbundling list. These included “dark
fiber” (fiber-optic lines to which no electronics have yet been attached), the
“subloop” (the “distribution” portion of the loop closest to the customer,
which previously could be leased only as part of the entire loop, except
where a given state had ordered otherwise), and the “high frequency por-
tion” of the copper loop (used for the provision of competing DSL servic-
es in an arrangement known as “line sharing,” discussed in chapter 5).

The text of the Commission’s order paid at least superficial obeisance
to the “impairment” standard as interpreted by the Supreme Court. But
that was not enough. In 2002, the D.C. Circuit invalidated the crux of the
order on the ground that the Commission had once more observed section
251(d)(2) only in the breach.”0

The premise underlying this D.C. Circuit decision, now known as
USTA 1, is that “unbundling is not an unqualified good,” for it “comes at
a cost, including disincentives to research and development by both
[incumbents] and [competitors] and the tangled management inherent in
shared use of a common resource.””! The role of the “impairment” stan-
dard, the court suggested, is to ensure that the “completely synthetic com-
petition” facilitated by too-liberal leasing rights—a thinly veiled reference
to the UNE platform—does not undermine “incentives for innovation and
investment in facilities.””2 The court concluded that the Commission still
had not come to grips with this basic statutory concern, had not struck an
appropriate balance between too few and too many leasing rights, and had
overgeneralized about the “need” of competitors for particular elements
without conducting any market-specific analysis of this issue. Finally,
although the Commission had sought to justify its permissive leasing poli-
cies on the ground that new entrants would otherwise lack the incumbents’
scale economies during the early stages of competitive entry, the court
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responded that “average unit costs are necessarily higher at the outset for
any new entrant into virtually any business.””3 The “impairment” stan-
dard, the court ruled, precludes “[a] cost disparity approach that links
‘impairment’ to universal characteristics, rather than ones linked (in some
degree) to natural monopoly”—that is, linked specifically “to cost differen-
tials based on characteristics that would make genuinely competitive pro-
vision of an element’s function wasteful” over the long term.”4

Once again, however, the court did not explicitly preclude the
Commission from ordering any particular set of leasing rights. Instead, the
Commission remained technically free on remand to adopt whatever bot-
tom line it wished so long as it could justify the results under the “impair-
ment” standard as now interpreted by the Supreme Court and the D.C.
Circuit.

The Triennial Review Order and USTA 11

This brings us to the FCC’s Triennial Review Order in 2003, in which
a 3-2 majority decided, over the dissent of Chairman Michael Powell, to
preserve the UNE platform as an entry strategy in most markets by dele-
gating much of the issue to the states, which were widely perceived as sym-
pathetic both to that objective and to the competitors generally.”S
Spanning 485 pages and some 2,447 footnotes, the Triennial Review Order
addresses many wholesale leasing issues, but focuses heavily on the avail-
ability of the circuit-switching element—the sine qua non of the UNE plat-
form. (As discussed in chapter 3, a different 3-2 FCC majority—this one
pitting the three Republicans, including FCC Chairman Michael Powell,
against the two Democrats—concluded that less expansive leasing rights
should prevail with respect to next generation broadband investments,
such as high capacity fiber lines leading all the way to the premises of mass
market customers.)

The Commission framed its general analysis with a refined interpreta-
tion of the “impairment” standard. A competitor is “impaired,” it said,
“when lack of access to an incumbent[’s] . . . network element poses a bar-
rier or barriers to entry, including operational and economic barriers, that
are likely to make entry into a market uneconomic. That is, we ask whether
all potential revenues from entering a market exceed the costs of entry, tak-
ing into consideration any countervailing advantages that a new entrant
may have.”76 Applying this standard to the UNE-P debate, the majority
established a national presumption that disabling competitors from leasing
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capacity on an incumbent’s switches at cost-based rates would “impair”
their ability to serve “mass market” (i.e., residential and small business)
customers.””

In creating this presumption of impairment, the FCC did not conclude
that switches are natural monopoly facilities that exhibit declining average
costs over the entirety of the market. Instead, it based the presumption on
the more mundane premise that an incumbent would often be incapable of
performing the operational tasks, known as hot cuts, needed to disconnect
large numbers of leased loops from its own switch and promptly reconnect
them to the competitor’s switch without inflicting unexpected service out-
ages on the customers at the end of those loops.”8 And, hoping to address
the D.C. Circuit’s prohibition on unbundling requirements designed to alle-
viate entry barriers found in ordinary competitive industries, the
Commission reasoned that the considerable costs of hot cuts—for which
competitors must theoretically reimburse incumbents up front—arise

5«

because the incumbents’ “networks were designed for use in a single carri-
er, non-competitive environment,” a phenomenon found in few other parts
of the economy.”? The majority recognized, however, “that a more granu-
lar analysis may reveal that a particular market is not subject to impair-
ment in the absence of unbundled local circuit switching.”80 It delegated
that “granular analysis,” however, to the individual state commissions with
few concrete limits on their discretion to frame the inquiry as they saw fit.

When the Order came out in 2003, the bottom-line consensus of indus-
try analysts was that the Commission’s various findings and delegations
would operate to ensure the availability of the UNE platform in virtually
all residential and small business markets for the indefinite future. Most
state commissions, they reasoned, had grown to view UNE-P as essential to
immediate widespread local competition in mass markets and would now
exercise their discretion to promote UNE-P-based competition into the
indefinite future. Indeed, a broad coalition of state regulators had filed
papers with the FCC indicating their intention to do just that if the
Commission so allowed.

The losers in this struggle—the Bell companies—were soon back before
the D.C. Circuit, claiming that the Triennial Review Order violated the
court’s prior mandate in USTA I. In USTA 11,31 decided in March 2004,
the D.C. Circuit again vacated the Commission’s UNE platform-related
unbundling rules, this time on two grounds, one procedural and one more
substantive.
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The court first held that the Commission had violated its statutory
obligations by subdelegating much of the market-specific impairment
inquiry to the states. “[T]he cases,” it found, “recognize an important dis-
tinction between subdelegation to a subordinate and subdelegation to an
outside party [such as a state agency]. The presumption that subdelegations
are valid absent a showing of contrary congressional intent applies only to
the former. There is no such presumption covering subdelegations to out-
side parties. Indeed, if anything, the case law strongly suggests that subdel-
egations to outside parties are assumed to be improper absent an
affirmative showing of congressional authorization.”82 The court deemed
it inconsequential that “the subdelegation in this case is to state commis-
sions rather than private organizations.”$3 Congress, it held, is generally
free to delegate federal power to the states as it likes, but a federal agency
may not subdelegate to the states whatever responsibilities Congress gives
it “absent an affirmative showing of congressional authorization.”84
Otherwise, the court concluded, “lines of accountability may blur, under-
mining an important democratic check on government decision-making,”
and the states “may pursue goals inconsistent with those of the agency and
the underlying statutory scheme.”85

The court’s reaction was in some ways unsurprising. The context of the
Triennial Review Order suggested to critics of UNE-P that the Commission
was punting its section 251(d)(2) obligations to the states as a means of
evading legal and political accountability for what, in practice, amounted
to a decision to keep UNE-P alive as an entry option. But the court’s ration-
ale swept more broadly than was necessary to its bottom line. Although the
court suggested (without quite holding) that the FCC could delegate only
“fact gathering” authority to the states in the service of the Commission’s
own policy decisions,86 that is unlikely to emerge as the general rule, and
it is unclear that the D.C. Circuit meant to suggest that it should. The FCC
cannot be expected to resolve, as soon as they arise, all of the myriad reg-
ulatory issues involving local competition. And, of course, whenever the
FCC does not decide such issues, it has effectively “subdelegated” them to
the states, whether or not it says so explicitly, and whether or not it even
focuses on them. The states must often resolve those issues themselves if
they are to discharge their own statutory role under section 252 in oversee-
ing the negotiation and arbitration of interconnection agreements.
Whatever the uncertain precedential implications in other contexts, how-
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ever, the court made clear that the FCC’s sweeping subdelegation in the
Triennial Review Order was impermissible.

The court then turned to the merits and rejected the substance of the
FCC’s own truncated impairment inquiry. The court observed that, in sev-
eral passages of the Order, the FCC itself had acknowledged that its
national presumption of “impairment” in the absence of switching rights,
“without the possibility of market-specific exceptions . . ., would be incon-
sistent with USTA I.”87 The court agreed and, noting that it had just inval-
idated the Commission’s mechanism for making those “market-specific
exceptions,” invalidated the national “impairment” finding as well. More
generally, the court expressed skepticism that the Commission had any
strong basis for concluding that ILECs as a whole would be unable under
any circumstances to keep up with escalating hot cut orders as CLECs lost
access to the switching element: “One can imagine the Commission suc-
cessfully identifying criteria based, for example, on an ILEC’s track record
for speed and volume in a market, integrated with some projection of the
demand increase that would result from withholding of switches as UNEs.
The Commission, however, has made no visible effort to explore such pos-
sibilities.”88

The aftermath of USTA II

Many industry observers expected the D.C. Circuit’s decision to fade
into historical irrelevance because, they predicted, the government would
take the case to the Supreme Court. Supporters of UNE-P were particular-
ly encouraged by the tenor of the Supreme Court’s 2002 decision in
Verizon Communications Inc. v. FCC,3° which not only upheld the FCC’s
TELRIC pricing rules, but seemed to endorse the Commission’s aggressive-
ly pro-competition agenda more generally. Their hopes were thwarted
when, in June 2004, Solicitor General Theodore Olson, acting for the Bush
administration, decided not to seek Supreme Court review of USTA II. As
a practical matter, this decision all but doomed any prospect of Supreme
Court intervention, even though the private carriers aggrieved by the D.C.
Circuit’s ruling filed certiorari petitions of their own (which the Supreme
Court denied several months later).

The D.C. Circuit issued its “mandate” in June 2004 and thereby for-
mally removed switching from the FCC’s list of network elements subject
to unbundling obligations. As a practical matter, however, UNE-P may
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remain available as an entry method in some areas, at least for a while. First,
a carrier’s rights and obligations under the 1996 Act are ultimately gov-
erned by state-approved interconnection agreements between individual
incumbents and competitors. Some of these agreements, signed in the
months or years before USTA II, may operate to preserve a competitor’s
access to the constituent elements of the UNE platform, at least for the life
of the agreements. Second, in remand proceedings that were still pending at
press time, the FCC sought to help competitors make an orderly transition
from UNE-P to UNE-L by entitling them to lease (for existing customers)
the switching element for an additional twelve months at TELRIC-based
rates plus a small premium.”® Relatedly, even when switching is formally
removed from the list of network elements subject to unbundling under sec-
tion 251 at low TELRIC-based rates, the FCC has construed section 271 to
compel the Bell companies to make switching available at “just and rea-
sonable” rates—a flexible and amorphous standard whose application in
this context remains unclear.”!

Finally, some states may try to preserve inexpensive, highly regulated
access to the UNE platform under state law even in markets where the FCC,
following the D.C. Circuit’s guidance, has concluded that switching does not
meet the “impairment” standard. Such state-level efforts will raise signifi-
cant issues of federal preemption.

Normally, any regulation the FCC is “statutorily authorized” to adopt
“will pre-empt any state or local law that conflicts with such regulations or
frustrates the purposes thereof.””> The preemption analysis is somewhat
complicated by the proliferation of vague “savings clauses” throughout the
Act protecting various categories of state-level regulation.”® The best known
of these is section 251(d)(3), which bars the FCC from preempting any state
interconnection or network element rule that “does not substantially pre-
vent implementation of the requirements of [section 251] and the purposes
of [the 1996 Act’s local competition provisions].” The prevailing view
today, however, is that these savings clauses are designed primarily to
foreclose any claim that the federal scheme preempts the field of local com-
petition regulation and thereby precludes the states from adopting
complementary rules of their own to fill the interstices in that scheme.”® But
state law that poses an outright conflict with federal policies is still
preempted.”
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In the unbundling context, this means that state efforts to preserve the
UNE platform’s broad availability over the long term are preempted to the
extent that they are found to subvert the federal policies that led Congress
to include an “impairment” limitation on unbundling rights. Those policies
include, in the words of the USTA I court, the concern that excessive
unbundling would inflict disproportionate “costs of its own, spreading the
disincentive to invest in innovation and creating complex issues of manag-
ing shared facilities.”?¢ Thus, as the FCC puts it, if “state law were to
require the unbundling of a network element for which the Commission
has either found no impairment—and thus has found that unbundling that
element would conflict with the limits in section 251(d)(2)—or otherwise
declined to require unbundling on a national basis, . . . it [is] unlikely that
such decision would fail to conflict with and ‘substantially prevent’ imple-
mentation of the federal regime, in violation of section 251(d)(3)(C).”?7 On
the other hand, the FCC often remains vague enough about its policy con-
clusions that it leaves plenty of room for litigation about the preemptive
consequences of those conclusions in other forums.

Two more practical points are worth making about the fate of the
Triennial Review Order. First, whatever its substantive merit, the Order
was not the FCC’s finest moment as an institution. What the industry most
needed, in the wake of the D.C. Circuit’s invalidation of the UNE Remand
Order in 2002, was certainty about the scope of network element leasing
rights. The FCC’s UNE-P majority seemed less concerned about meeting
that objective than about avoiding direct responsibility for keeping UNE-P
available to competitors. The result was a legal regime that, had it survived
judicial review, would have kept hundreds of advocates fully employed for
many months (if not years) in state-by-state disputes about access to the
UNE platform. The Order was embarrassing for the Commission on a pro-
cedural level as well. It was announced six months before it was finally
released, the substance had changed noticeably in the interim, and it came
accompanied by an almost intemperate dissent by the Commission’s own
chairman. Moreover, the two Democratic commissioners initially indicated
that, in forging a grand political compromise with renegade Republican
Kevin Martin to preserve the UNE platform, they had betrayed their own
better judgment by voting against the long term rights of competitors to
lease only the high frequency portion of the loop to provide broadband
Internet access (see the “line sharing” discussion in chapter 5).98 In the
words of Alfred Kahn, a prominent regulatory economist, the Triennial
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Review Order was “an abomination, purely political in the worst sense of
the term and grounded in neither good economics nor honorable regulatory
practice.””’

Second, one should not infer from the rhetorical intensity of the UNE
platform debate that its outcome carries enormous significance for the
telecommunications industry in the long run. To be sure, the phasing out of
UNE-P rights may have striking consequences in the shorter term. For exam-
ple, it led AT&T to announce in July 2004 that it will stop seeking new cus-
tomers in the mass market for conventional telephony services, and other
carriers may soon follow suit. But the future of this industry lies in packet-
switched, Internet-oriented technology, not in conventional circuit-switched
telephony. UNE-P is by definition a narrowband, circuit-switched platform
and is thus aptly characterized as yesterday’s technology.

For the same reason, the incumbents’ victory in the UNE-P debate will
preserve a limited profit stream in the near term, but it can do nothing to
solve their more fundamental and long term problem: the convergence of
voice and data services over broadband Internet connections. As the ink lay
drying on the D.C. Circuit’s mandate in the summer of 2004, the incumbents
began contemplating how they could preserve market share in the long run
against providers of voice over Internet protocol (VoIP).!% Such providers
include stand-alone VoIP firms such as Vonage and AT&T itself, both of
which offer high quality voice services over any broadband Internet access
platform,and cable companies like Comcast and Time Warner, which offer
VoIP along with their own cable modem services. If anything, the defeat of
AT&T and other CLECs in USTA II strengthened their resolve to compete
with the ILECs on this more promising playing field. We discuss this set of
competitive issues in chapters 4 through 6.

C. Loop-transport combinations

We close this chapter with the story of an equally significant, though less
publicized, legal controversy: the circumstances in which carriers may lease
high capacity dedicated circuits for business customers as “network ele-
ments” priced at TELRIC rather than as more expensive “special access”
services. Although the details of this dispute may seem esoteric, they proba-
bly affect carriers’ bottom lines as much as the UNE platform controversy
does. This dispute is significant for a more conceptual reason as well: it
marks a critical point in the industry’s transition from legacy regulation,
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where the distinction between “local” and “long distance” markets and car-
riers is clear, to the regulatory model of the future, in which industry changes
have irreversibly eroded such distinctions.

There are two basic dimensions to the controversy about leasing rights
for high capacity dedicated circuits. The first concerns the circumstances in
which transport and high capacity loops should be available as network ele-
ments at all. In the Triennial Review Order, the FCC delegated much of that
question, like the switching impairment inquiry, to the individual state com-
missions. Although it took the highest capacity pipes off the table, it entered
a national finding of “impairment” for all remaining transport and loop
facilities and granted the state commissions broad discretion to decide when
the existence or feasibility of competitive alternatives warrants a more “gran-
ular” finding of “no impairment” in particular areas.'”! In USTA I, focus-
ing on the transport issue specifically, the D.C. Circuit invalidated the FCC’s
delegation of this discretion to the states for the same reasons it invalidated
the Commission’s delegation of the switching inquiry, and it also expressed
doubts about the FCC’s ability on remand to justify a national “impairment”
finding.'"* Among other things, the court held that, at least in some contexts,
the FCC could no longer categorically disregard a competing carrier’s abil-
ity to purchase special access services from the incumbent in analyzing
whether denying the same carrier’s access to the incumbent’s underlying
transport facilities as lower priced network elements would “impair” that
carrier’s competitive position. On remand in late 2004, the FCC announced
new rules that somewhat narrowed the geographic markets in which defined
categories of high capacity loops and transport links can be leased as net-
work elements.'%?

The second and equally controversial dimension of this controversy
involves the purposes for which a carrier may lease capacity on an incumbent’s
transmission pipes on the routes where such capacity is otherwise available as
a network element. When a competing local exchange carrier leases the loop-
transport combination known as the enhanced extended link (or EEL), it
receives a dedicated high capacity circuit connecting its network to a high vol-
ume business customer. Again, this is essentially the same circuit it would receive
if it were a long distance carrier purchasing a special access line on behalf of
that customer. The principal difference is price. As noted, a loop-transport com-
bination normally costs much less when leased in the form of network elements
(the EEL) than as a special access circuit. When the 1996 Act was passed, long
distance carriers instantly sensed an opportunity to increase their margins
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with business customers by invoking rights to lease loop-transport combi-
nations not for the provision of local exchange service at all, but simply to
provide themselves with a less expensive version of special access.

If the long distance carriers had succeeded in exploiting this arbitrage
opportunity, they would have denied the incumbent local carriers recovery
of billions of dollars in special access revenues. After an initial period of
legal uncertainty, the FCC has sought since 1999 to keep pure long distance
carriers from obtaining access to these loop-transport combinations at the
TELRIC-based rates applicable to network elements. But carriers provid-
ing some minimum quantum of local exchange services are nonetheless free
to lease those same combinations at those very rates. This rule is often
characterized as a use restriction, although that term is slightly inapt: if a
carrier maintains the prescribed quantum of “local” traffic, it is free to use
the circuit for long distance traffic as well.

This variation in treatment between local and long distance carriers
presented the FCC with a legal problem. As the FCC saw it, Congress did
not create wholesale leasing rights to help lower the costs of long distance
carriers qua long distance carriers. Special access services generate billions
of dollars in annual revenues for the incumbents, and those revenues have
steadily risen since the mid-1990s with industry-wide increases in data traf-
fic. The Commission was politically unwilling to sacrifice those revenues in
the absence of much clearer direction from Congress. But Congress never
quite expressed the desired limitation on network element rights in the text
of the Act. Section 251(c)(3) extends such rights to “telecommunications
carrier[s]” generally, not only to carriers committed to the development of
local exchange competition. And, in all events, Congress defined a “local
exchange carrier” as one that provides either “telephone exchange service”
or “exchange access,” which includes both switched and special access.104
So how could the FCC justify greater wholesale leasing rights for “local
exchange” services than for “exchange access?” The policy answer used to
relate to the maintenance of universal service subsidies.105 But, as dis-
cussed in chapter 10, the FCC’s CALLS Order purported to remove such
subsidies from access charges and to fill the universal service need through
other mechanisms.

In June 2000, the FCC found another route to the same outcome. It
suggested, without formally ruling, that loop-transport combinations fail
the “impairment” test as to long distance carriers, but not as to genuine
local exchange competitors.106 On review, the D.C. Circuit agreed that,
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“[b]y referring to the ‘services that [the requesting carrier] seeks to offer,
[section 251(d)(2)] seems to invite an inquiry that is specific to particular
carriers and services.”107

Resolution of that abstract legal question, however, provided no
answer to a vexing problem of implementation. Since the bits flying over
these loop-transport combinations are simply bits, and since nothing read-
ily identifies them as “local” or “long distance” traffic, what rules are nec-
essary to ensure that carriers are not using these facilities, leased at cost,
“primarily” for the provision of long distance service? Remember, for these
purposes, that many carriers are both long distance companies and com-
peting local exchange carriers. To what extent must such carriers show that
they are using these facilities for the provision of ordinary local exchange
traffic, rather than simply for long distance traffic?108 Questions like these
prompted the FCC to establish safe harbors that define the circumstances
in which a carrier is demonstrably providing enough “local” services to a
given customer that it should be entitled to lease these facilities as cost-
based “network elements” for all purposes. As initially framed in 2000,
these safe harbors required a carrier availing itself of these network ele-
ment rights to certify, roughly speaking, either (i) that it was the sole
provider of local service to a particular customer or (ii) that the amount of
local exchange traffic flowing over the loop-transport circuits at issue met
certain percentage thresholds.10? The first safe harbor was difficult for
competitors to meet because many business customers order at least a few
backup lines from the incumbent for use in the event of trouble with the
competitor’s network.

The problem with the second type of safe harbor—involving the rela-
tive percentages of “local” and “long distance” traffic—was the artificial
distinction it erected in the face of technological change. Such safe harbors
are most straightforwardly applied to traditional voice networks, in which
one can theoretically identify what kind of “call” (local or long distance) is
exclusively occupying a given circuit at any particular moment. They are
less easily applied to packet-switched networks, in which voice and data
signals often coexist on the same circuit in a continuous stream of 1s and
0s. Indeed, some carriers argued, the FCC’s original emphasis on this type
of safe harbor not only imposed insurmountable measurement problems,
but also perversely discouraged new entrants from using efficient “com-
pression” techniques to conserve the bandwidth consumed by voice signals
within that bitstream. After all, these carriers explained, they were subject
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to higher “special access” rates—rather than lower “network element”
rates—once those techniques drove “local” voice-related bandwidth below
a prescribed minimum percentage of the circuit’s total use.

In the Triennial Review Order, the FCC adjusted its safe harbors to
address this and other practical concerns.!10 But those adjustments were a
short term patch (and a controversial one) for a more conceptual problem.
Presumably the reason why loop-transport combinations are subject to
TELRIC-priced wholesale leasing rights at all is that, for purposes of the
impairment analysis, competitors need such rights to provide “local
exchange” services. But, again, these are the exact same circuits, on the
exact same facilities, that long distance carriers lease at higher rates for
access to local markets. Why should some carriers pay more than others to
exercise the same leasing rights? Or, to flip the same question around, if
long distance carriers can afford to pay special access rates, presumably
because they earn enough in long distance revenues to cover the extra
costs, why should the government favor competing “local” carriers whose
business plans, by hypothesis (under the “impairment” standard), might
not survive if they also had to pay special access rates? That question is
especially perplexing when one considers that almost no carrier provides
only “local” services; virtually any competitive “local” provider also pro-
vides these supposedly profitable “long distance” services to the same cus-
tomers over the same leased pipes.

The FCC’s distinctions in this setting seem designed for an earlier reg-
ulatory era, when voice traffic dominated the market and it was compara-
tively easy to divide the world into “local” and “long distance” (as well as
“interstate” and “intrastate”) communications. But those days are over. In
today’s network, data traffic eclipses voice traffic in total volume, and com-
petition promises to destabilize any distinction among carriers that is based
on legacy regulation rather than engineering or economic imperatives. So
long as companies’ balance sheets continue to turn on a regulatory distinc-
tion between “local” and “long distance” traffic, this distinction will lead
only to arbitrage opportunities, as carriers learn how to reconfigure their
networks to make traffic look more like the former than the latter.

The artificial distinction between EELs and special access is only one
manifestation of this phenomenon. As we will discuss in chapter 9, policy-
makers have created similarly perverse incentives by varying the compen-
sation that a calling party’s carrier must pay the called party’s carrier for
“terminating” a call depending on how far away the call originated (i.e.,
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whether it is “local” or “long distance”), even though the costs of call ter-
mination normally have nothing to do with the call’s place of origin. The
result is that carriers have incentives to reconfigure traffic patterns ineffi-
ciently so that “long distance” traffic appears “local” to the carrier (usual-
ly an incumbent local exchange carrier) that completes the call. Those
arbitrage incentives made front-page headlines in 2003, as some carriers
stood accused of “laundering” long distance traffic through collaborating
“local” carriers in the called party’s area en route to the different local car-
rier that actually served the called party. And, as we shall see, the FCC has
likewise warped market incentives by leaving it unclear what difference it
makes, for access charge purposes, whether a given long distance call is
transmitted over the “public switched network” or, instead, by means of
VolIP technologies over the “Internet.”

In each case, the regulatory distinction that the FCC wishes to enforce
is collapsing under the weight of a basic economic reality: like services need
to be regulated alike, except where there is some compelling economic rea-
son for treating them differently. Otherwise, regulating them differently
will produce inefficiency and a great deal of expensive regulatory commo-
tion. At some point, policymakers will need to face up to this reality not
just in their treatment of network element combinations, as discussed in
this chapter, but also by reforming today’s unworkably balkanized scheme
of “intercarrier compensation” for apportioning the costs of calls travers-
ing different networks. That is the topic of chapter 9.

The regulatory controversies we have covered in this chapter, while
undoubtedly significant in the short run to the bottom lines of the compa-
nies involved, may well diminish in importance over the long term. As we
explain in the next several chapters, the most lasting competition in the
telecommunications industry will probably come not from wireline com-
petitors to wireline incumbents, but from non-wireline providers of alter-
native information platforms. If, by 2010, you wish to cut the cord to the
ILEC, you are less likely to defect to a CLEC lessee of traditional telephone
facilities than to a wireless carrier or to the provider of a VoIP service that
you can run on top of your broadband Internet connection. The conse-
quence of these developments, as we will explain in chapter 6, is to strain
the basic framework of the Communications Act to the breaking point.
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A Primer on Internet Technology

The previous two chapters focused on “wireline” competition issues that,
for the most part, originated before the Internet began fundamentally
reordering the telecommunications industry. Many of these issues will
remain with us for years. In the long term, however, they will become
increasingly less important than the competition policy challenges raised
by the Internet’s complete transformation of the telecommunications land-
scape. Chapters 5 and 6 examine those challenges in detail. This chapter
sets the stage by explaining, on a technological level, what “the Internet” is
and what competitive issues it presents.

I. The Basics

Our technological discussion in chapter 2 focused on the physical charac-
teristics of telecommunications networks: copper wires, switches, fiber-
optic transport pipes, and so forth. What defines a network, however, is not
only its physical infrastructure, but also the logic embedded within the
streams of 1s and Os flitting across it. To understand the distinction
between those two “layers” of a network, and thus to understand the
nature of the Internet, it is first necessary to elaborate on the nature of dig-
ital technology.

A. From analog to digital

When Alexander Graham Bell spoke into the first telephone in the 1870s,
the sound came out of his mouth in continuous pressure waves of air par-
ticles. The transmitter’s role in that telephone was to convert those waves
into analogous variations of electrical current. Once that electrical current
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reached the receiver (i.e., Mr. Watson’s handset), they were converted back
into continuous pressure waves of air particles in the form of audible
sounds. The common denominator in each of these steps was the use of
continuous waves (of air particles or electrical current) to convey informa-
tion. The term “analog” describes the various methods of transmitting
information in such continuous waveforms.

The term “digital,” in contrast, describes the quite different way in
which computers operate and communicate. The silicon chip at the heart
of your personal computer is an intricate network of microscopic transis-
tors whose basic function is to open and close circuits. At the most elemen-
tal level, each circuit has two possible states: “on” and “off.” The 1s and Os
in a digital transmission—known as bits, short for “binary digits”—corre-
spond to those two states, and can be used as a mathematical shorthand
for describing anything, from the sound of a voice to the image of a child
to a thousand-page document. Digital technology came of age in the com-
puter world in the 1950s and 1960s. Once computers entered the tele-
phone network in the 1970s and 1980s, this technology swept through the
telecommunications world, transforming it forever.

A digital communication often begins with an analog signal, such as
the human voice. A device on the speaker’s end mathematically “samples”
the properties of that voice at regular intervals, many times a second. These
samples are represented as a particular configuration of 1s and 0s, which
collectively describe the sounds the voice makes in roughly the same way
that the topography of a mountain range can be described by a series of
numbers reflecting longitude, latitude, and altitude. If enough samples are
taken in rapid succession, the resulting bitstream can convey a complex
enough mathematical representation to capture all the important nuances
of the human voice—or any other sound or image.

In a digital transmission, what gets sent is this abstract mathematical
representation, not (as in an analog transmission) a direct and continuous
representation of the wave characteristics of the sound itself. The device at
the receiving end then “decodes” the stream of 1s and Os and translates
them back into a continuous analog sound. How does the receiving device
“know” how to decode the 1s and 0s? It “knows” because it and the trans-
mitting device share an agreed-upon protocol for the exchange of encoded
information, much as telegraph operators can encode and decode other-
wise inscrutable messages because they have both learned the Morse Code.
We discuss the question of protocols below.!
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Why do telecommunications engineers go to the trouble of converting
analog signals into digital form and back again? One important efficiency
made possible by digital technology is compression, a means of conserving
bandwidth when transmitting information. Consider an evening news
broadcast in which the background image behind the anchorman remains
constant for extended periods. In a conventional analog transmission, the
same information about that background image must be wastefully trans-
mitted anew many times a second, even though the information is
unchanged each time. In a digital transmission, the information need be
transmitted only once, along with short subsequent placeholders indicating
to the receiving device that the background image has not changed and
should continue to be shown in its original form. Other compression tech-
niques use sophisticated algorithms to represent, say, repeating patterns in
a music file.

An additional benefit of digital technology is also one of the most obvi-
ous: greater signal clarity. If you remember placing long distance telephone
calls before the mid-1980s, you probably recall that the voice on the other
end sounded more distant and less distinct than the voice of your neighbor
on the other end of a local call. That was an unfortunate side effect of ana-
log technology. On conventional telephone facilities, signals tended to fade
over distances. The only way to transmit an ordinary voice call from New
York to Los Angeles through analog technology is to “amplify” the contin-
uous wave signal transmitted over the telephone network, imperfections
and all. The result is background static and some distortion. Digital tech-
nology avoids that problem. Because a digital signal is just a mathematical
representation of an underlying analog signal, its constituent 1s and Os can
be “repeated” from one device to the next with no resulting loss of signal
fidelity and no increase in background noise. The difference between ana-
log and digital technology is illustrated by the difference in quality between
the tenth successive photocopy of a document (much fuzzier than the first)
and the tenth successive e-mail exchange of a document (exactly the same
as the first). This is the primary reason why long distance calls today, unlike
those placed in the 1970s, sound just as good as local calls.

The distinction between analog and digital technology is relevant to,
but different from, the distinction (discussed in chapter 2) between circuit-
switched and packet-switched networks. To review, ordinary telephone net-
works have traditionally been circuit-switched, which means that, when a
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call is placed between two points, a fixed increment of transmission capac-
ity (the “circuit”) is held open for the duration of the call on a static, pre-
determined path, regardless of whether any information is passing through
the circuit. In contrast, a packet-switched network does not dedicate fixed
capacity to a given communication, generally relying instead on a system
known as dynamic routing. That system economizes on transmission
capacity by subdividing the information contained in the communication
into millions of packets and sending them off in different increments over
whatever paths might be most efficient at any given instant. When these
packets reach their ultimate destination, they are then reassembled from
start to finish and decoded.

Packet-switched networks, by definition, must be digital. Circuit-
switched networks can be either analog or digital. In the old days, the “cir-
cuit” that was held open for the duration of a telephone call was used
exclusively for the transmission of analog signals. Today, the circuit is still
held open, but now it is host to long streams of 1s and 0s. Put more con-
cretely, when you now place an ordinary telephone call, your voice may
travel down a copper wire in the form of continuous (analog) electrical
impulses, but those impulses will have been converted into digital bits by
the time they pass through the first computerized switch that will help
direct the call to its ultimate destination.

B. Modularity and layering

To explain what “the Internet” is, we begin with the related concepts of
modularity and layering, which have spurred tremendous entry and inno-
vation in the markets for Internet-related products and services.
Modularity is a means of managing complexity by enabling different prod-
ucts to work together through well understood sets of rules.2 Think of a
Chinese menu that allows one choice from column A, one from column B,
one from column C, and one from column D. A more restrictive menu
would contain a pre-combined list of offerings that could not be ordered
separately from one another. Like the Chinese menu, modularity allows
mixing and matching among different technologies in adjacent markets.
And, in the Internet sphere, what gets mixed and matched are the data
technologies at different “layers” of Internet communications.
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We’ll introduce the layering concept with an example from the nine-
teenth century: a Union Army telegraph transmission from Gettysburg to
Washington in 1863. There are four basic levels on which we can describe
this transmission. First, we could describe the physical properties of the
medium over which the signal was sent. In this case, it was a copper wire—
as opposed to, say, a fiber-optic cable or the airwaves. Second, we could
describe the shared code, or “protocol,” that enabled the sender and receiv-
er to know what words were being sent over that copper wire. In our
example, the protocol was the Morse Code: dot-dash, dash-dot-dot-dot,
etc. Both the message’s sender and the immediate recipient needed to agree
on that protocol (or some other shared protocol), or else no message could
be effectively transmitted. Third, we could describe the telegraph operator,
who possessed the relevant “intelligence” to understand that dot-dash sig-
nifies “a,” dash-dot-dot-dot signifies “b,” and so on. If the operator at
either the sending or the receiving end lacked proficiency in the Morse
Code, the message would get garbled. Fourth, we could describe the con-
tent of the message itself, as translated by the telegraph operator on the
receiving end. In our example, the message (at the end of Day 3) would
have been: “Confederates retreat after disastrous charge up hill.”

Each of these four attributes of the “call” from Gettysburg to
Washington describes a “layer” of the transmission: a physical layer (the
copper wire), a logical layer (the Morse Code), an applications layer (the
telegraph operators), and a content layer (the message about the
Confederate retreat). The important point to grasp for now is that each
layer is largely independent of the others, meaning that, for the most part,
we could vary one element without varying the others. For example, if
Guglielmo Marconi had invented the radio in 1862 rather than 1895, the
same message, in the same Morse Code format, could have been sent over
the airwaves rather than through a copper wire. In other words, one could
vary the physical medium of delivery in our hypothetical transmission but
leave the logical, application, and content layers untouched. Second, if
Samuel Morse had not developed his system and some other protocol had
been developed to convert letters into simpler elements (like the dots and
dashes of a Morse Code transmission) understandable to a trained opera-
tor of a telegraph machine, the same Union Army message could have been
sent through the same physical medium (the copper wire) and interpreted
by the same people. Third, the same message could be delivered if another
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set of operators were at the helm and were also proficient in the Morse
Code or another relevant protocol. Finally, our Civil War combatants could
have used the same physical medium (copper wire), the same logical pro-
tocol (Morse Code), and the same application (the telegraph operators) to
transmit a different message content altogether if the battle had gone dif-
ferently: “Confederates take hill, begin unimpeded march towards
Washington.”

To summarize now, and move our discussion into the digital era, there
are several mutually independent layers in any Internet communication.
For the sake of simplicity, we will identify just four.3 At the bottom is the
physical layer. This denotes the physical characteristics—copper wires,
fiber-optic cable, or the airwaves—of the medium over which the informa-
tion is transmitted. Next up is the logical layer. This includes the basic pro-
tocols for a transmission: the digital signal formats that enable the
electronic devices on each end to cooperate in transmitting information
successfully. On top of this is the applications layer, which includes, among
a great many other things, Web browser software such as Internet Explorer
and the corresponding server software used by websites. And on the very
top is the content layer, which describes the actual words in an e-mail, the
music played by a media player, or the images and text contained in a web-
page.

This division of technology into self-contained, mutually independent
layers makes the Internet environment highly modular. This means that, at
least in theory, firms can compete independently at each layer without wor-
rying about entering the market for services at other layers. For example,
it enables a website like eBay, or an applications software company like
RealNetworks, to provide service to anyone on the Internet without
becoming an Internet service provider in its own right and without incur-
ring the prohibitive expense of building a physical network.*

Without the Internet’s careful separation of layers, consumers today,
like Prodigy or CompuServe subscribers in the 1980s, would be at the
mercy of their service provider for their on-line content. As discussed below
in more detail, the Internet is not only modular but opezn,’ in the sense that
no one owns the core protocols at the logical layer and anyone can devel-
op complementary products at the adjacent physical and applications lay-
ers. This tradition of modularity and openness provides much of the
explanation for the Internet’s phenomenal success in generating consumer
value. By stimulating entry and disaggregated competition at each layer,
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and by allowing end users to mix and match the best technologies at each
layer, the Internet is a uniquely suitable platform for innovation of all

kinds.

C. The logic of the Internet

At the physical layer, discussed later in this chapter, the Internet includes
millions of networked computers and smart devices joined together by
fiber-optic pipes and other transmission media into a world-wide “network
of networks.” At the logical layer, the Internet consists of a common com-
puter “addressing” scheme and a set of protocols for the accurate and effi-
cient transmission of packet-switched data across different computer
networks. Those protocols—known collectively as the “TCP/IP suite” (for
“transmission control protocol” and “Internet protocol”)—enable each
packet in a transmission to “tell” the packet switches it encounters where
it is headed and enables the computers on each end to confirm that the
message has been accurately transmitted and received.6 “The Internet” is
defined as the combination of these characteristics—the IP-based address-
ing system and the interconnected network of networks that rely on TCP/IP
as a common logical layer standard.”

Together, these elements of the Internet enable a computer in one cor-
ner of the world to find a different computer in another corner of the world
and exchange information that can be “understood” by the applications
software loaded onto the computers at each end of the transmission.
Indeed, the two computers (or smart devices) may use entirely different
hardware and operating systems. One might be a powerful server running
on the UNIX operating system, and the other might be an IBM-compatible
personal computer running Windows XP or an Apple Macintosh running
its own operating system. The critical point is that all computers connect-
ed to the Internet speak the same logical layer language: TCP/IP. As noted,
this language is used by all in the Internet world and, like English, is owned
by no one.

We will make this point more concrete with a simplified example.
Suppose that you wish to download a particular webpage—that is, load it
into your computer’s memory and call it up on your screen. To do that, you
type in the webpage’s domain name, such as “www.amazon.com.” This
domain name is just a user-friendly shorthand for the real information
needed to reach the website: the IP address of the computer hosting that
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site. The IP address—four numerical sequences separated by dots (in this
case, 207.171.163.30)—performs much the same function as the number
you dial in an ordinary phone call: it designates the computer you are try-
ing to reach. Like the number assigned to a mobile phone, an IP address is
not location-specific. It can be accessed from anywhere and it could be
located anywhere.

In our simplified example, your computer finds the IP address for the
website by transmitting the domain name to a special type of computer on
the Internet called a domain name server, whose job it is to keep track of
which domain names correspond to which IP addresses. (Domain names—
valuable commodities in the world of e-commerce—are allocated by pri-
vate companies such as Verisign under the general supervision of a
non-profit entity known as the Internet Corporation for Assigned Names
and Numbers, or “ICANN.”8) The message transmitted in your Web
inquiry is broken down into discrete packets—strings of 1s and Os—which
may fly off individually in several directions in search of the fastest, least
congested route to the computer running that website. Messages are com-
partmentalized this way for the sake of efficiency. By analogy, as John
Naughton explains in his masterful history of the Internet:

[Nobody] would contemplate moving a large house in one piece from New York to
San Francisco. The obvious way to do it is to disassemble the structure, load seg-
ments on to trucks and then dispatch them over the interstate highway network.
The trucks may go by different routes—some through the Deep South, perhaps,
others via Kansas or Chicago. But eventually, barring accidents, they will all end up
at the appointed address in San Francisco. They may not arrive in the order in
which they departed, but provided all the components are clearly labelled the var-

ious parts of the house can be collected together and reassembled.”

In an Internet packet, the labeling function is performed by an address
header—the 1s and Os that appear in preassigned slots near the beginning
of each packet and convey information about the packet’s destination.
Ideally, the related packets in a message will end up in the right place in
short order because various packet switches throughout the Internet’s
telecommunications infrastructure—the routers—are constantly exchang-
ing information about the most efficient way to reach a particular destina-
tion. Additional pre-assigned slots within an Internet packet contain other
standard information, such as where the packet originated, how many bits
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it contains, and how it relates to the other packets within the same trans-
mission. The “TCP/IP protocol suite” is, in essence, the set of rules govern-
ing which slots within a packet will contain what information about a
packet’s destination, source, length, and so forth. Together, those rules
enable the computers on each end to ensure the efficient transmission of
the data “cargo”—the substance of the transmission—across the Internet.
The “TCP” in TCP/IP governs the assembly and reassembly of the packets
at each end (including checking for errors such as missing packets), while
the “IP” is responsible for moving packets of data from one node to anoth-
er.10

The high capacity computer hosting the website you contact could be
in the same city or halfway across the globe; you do not know, and it often
makes no difference to you. When it receives your inquiry, that computer,
known as a server (in that it “serves” you, the “client), sends a burst of
digital packets back to you. Again, the 1s and Os in the header of each
packet contain addressing information to ensure that the return message
reaches your computer. Other 1s and Os identify the content of the web-
page using protocols specific to the World Wide Web. Your computer is
able to translate those 1s and Os into pictures and words only because it is
outfitted with client software (a browser such as Netscape Navigator or
Internet Explorer) designed to “understand” the meaning of 1s and Os
transmitted from distant websites. This is a critical point: the telecommu-
nications facilities of the Internet itself—and, more generally, the Internet’s
physical and logical layers—do not “know” what those 1s and Os mean;
they simply send the 1s and Os your way and let your computer software
figure out the rest.

The Internet’s effectiveness depends on universal agreement on the
non-proprietary protocols to be used to translate information into 1s and
0Os and back again. As discussed below, this agreement is the legacy of the
government’s early sponsorship of the Internet’s antecedents combined
with the power of network effects once the Internet assumed public stature.
The important point for now is that, because the Internet’s core logical
layer standards are not owned by any firm, any operator of a data network
can connect to the Internet. Similarly, because the intelligence of the
Internet is provided primarily by the devices connected to it, and not by
centralized switches, any developer of an “application,” such as a file shar-
ing program like Napster, is free to make her work available via the
Internet and give all Internet users access to it. Consequently, the creator of
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new media content, such as a short film, can rely on the Internet to distrib-
ute her work, thereby displacing such traditional intermediaries as movie
theaters or television networks. To summarize, these two related features of
the Internet’s open architecture—the openness of its protocols and the abil-
ity of anyone to develop applications and content for it—help explain the
Internet’s spectacular growth.

The Internet’s generally open architecture is no accident. The engineers
who developed the basic protocols for the Internet self-consciously pro-
moted an end-to-end design principle that gave maximal control to end
users and minimized the intelligence necessary to operate the Internet
itself.11 When applied faithfully, this principle means that packets are deliv-
ered on a first come, first served basis without regard to their content, ori-
gin, or destination, and are free from any intermediate error checking or
filtering. This end-to-end feature makes TCP/IP a quintessential form of
common carriage. But it also means that, as originally conceived, the
Internet was an imperfect medium for real-time applications such as voice
conversations and video-conferencing because it provided no assurance
that bits would arrive in time for such applications to work with the req-
uisite quality of service.

Because of the characteristics just described, the Internet is sometimes
described as the circuit-switched telephone network “turned inside out.”
The intelligence in a telephone network resides in centralized switches,
which tightly control the range of permissible applications and the quality
of service for each application. Telephone company engineers conserve
switching and transport capacity by limiting the bandwidth available to
those making telephone calls. In the Internet world, by contrast, the prin-
cipal limit on bandwidth—if no one else is using the network—is the over-
all capacity of the routers and pipes between point A and point B. If these
facilities are congested, you don’t get an “all circuits busy” signal as you
might when placing a telephone call at peak calling hours on Mother’s Day.
Rather, you simply face delay and the potential degradation of whatever
application you are trying to run.

As noted in chapter 2, ISPs and network service providers have begun
deviating from the end-to-end principle by, for example, filtering out
unwanted traffic and assigning priority within their IP networks to pack-
ets (identified by special headers) associated with certain real-time applica-
tions. At a high level of abstraction, they have effectively made these
networks function somewhat more like traditional telephone networks.
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These steps are designed both to improve service quality for voice and
video-conferencing applications and to cope with the proliferation of spam
and threats to network security. In this respect, some of the interconnected
networks that make up the Internet are becoming “smarter” and have thus
reduced the need for the use of inefficiently duplicative circuit-switched
networks for voice services. But they have done so only by compromising,
to some extent, the end user’s traditional control over her Internet experi-
ence and raising a set of policy concerns addressed in chapter 5.12

D. E-mail and the World Wide Web

To launch a successful network standard, one must persuade a critical mass
of users to adopt it. In the case of the Internet, the advent of digital tech-
nology and digital networks, which businesses had previously adopted for
their own purposes, provided an important building block that made
adopting Internet technologies easier. But the question remained: why
would anyone want to use the Internet? The answer lay in two “killer
applications”—e-mail and the World Wide Web—that led the total number
of Internet users to double each year through the late 1990s.

The basic protocols that facilitate e-mail were developed in the 1970s
and early 1980s on a non-proprietary basis. The Simple Mail Transfer
Protocol (SMTP) provided an effective means for delivering e-mail mes-
sages and is still used today, although it is often supplemented by various
complementary protocols.13 While the original e-mail systems were some-
what difficult for non-specialists to use, ordinary consumers began
exchanging e-mails in increasing numbers in the 1990s with the develop-
ment of user-friendly software programs like Qualcomm’s Eudora,
Microsoft’s Outlook, and Lotus Notes. Thus, whereas very few business
cards in 1990 contained a line for an e-mail address, very few business
cards in 2000 lacked such a line.

The driving force behind e-mail’s explosive popularity during that
decade was the familiar phenomenon of network effects. The technology
quickly reached a tipping point: because more and more people began to
use e-mail, it became correspondingly more valuable to each user, and the
absence of an e-mail address became a serious liability, at least within many
professions. Another reason for e-mail’s quick adoption cycle was its use of
an open standard. Users did not worry about being locked into a propri-
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etary standard, and businesses (such as Microsoft and others) could
enhance e-mail’s appeal by easily developing extensions for the open stan-
dard.

The Internet’s second mass market application, the World Wide Web,
was conceived by Tim Berners-Lee at a Swiss particle research laboratory
in 1989.14 Like e-mail, the Web relies on a set of non-proprietary protocols
for formatting webpages on computer screens (“hypertext mark-up lan-
guage,” or HTML), establishing transmission procedures between a Web
server and its clients (“hypertext transport protocol,” or HTTP), and iden-
tifying the server address and file location where a particular webpage can
be found (the “uniform resource locator,” or URL). The Web’s defining
characteristic, a core feature of the HTML protocol, is the use of hyper-
links. These are the embedded codes in a webpage (often associated with
underscored words) that, when clicked, tell your computer to retrieve
another webpage, either from the same website or another one, thereby
enabling users to move quickly from one webpage to the next.

The best way to think of the World Wide Web is as a particular appli-
cation that rides on top of the Internet’s lower layer TCP/IP protocols and
uses its own higher layer protocols for exchanging information. Many peo-
ple, including some federal judges, confuse the Internet with the Web,15 but
this is a bit like confusing the Windows operating system with the
Microsoft Word program that runs on top of it. That the Internet itself and
the Web operate at independent layers explains why you can use your com-
puter to run applications other than the Web over the Internet (such as an
instant messaging program or a media player), and why you can use Web-
oriented software for functions unrelated to the Internet (such as searching
the contents of your computer hard drive).

Like e-mail, the Web was not an immediate popular success. To view
“websites”—collections of files posted on Web servers—a user needs a
browser that translates her requests into code that those servers can under-
stand and then translates the code sent back by those servers into sights,
words, and sounds she can understand. The first browsers were text-based,
pictureless, and non-intuitive, at least from a layperson’s perspective, and
their audience was largely limited to university settings. That changed in
1993 when Marc Andreessen and Eric Bina, then working at the National
Center for Supercomputing Applications at the University of Illinois,
released to the public (for free) the first multimedia browser with a point-
and-click graphical user interface, which they called Mosaic. Along with
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Jim Clark, Andreessen then founded Netscape. There he improved upon
Mosaic to produce the more popular “Navigator” browser and became an
overnight Internet tycoon by taking Netscape public in 1995.16 The spec-
tacular success of Netscape’s initial public offering helped awaken the gen-
eral public to the Internet’s transformative significance for the economy at
large. In retrospect, it also marked the beginning of the Internet gold rush,
which largely ended with the NASDAQ crash five years later.

The development of user-friendly browsers in the early 1990s coincid-
ed with the federal government’s decision to privatize the Internet and
allow it to support electronic commerce (more on that later). By 1996, the
Web had entered the popular consciousness and began a period of explo-
sive growth. Why did executives, in a relatively short period, turn from ask-
ing “what is a website?” to “when can we get our business’s website up and
running?” As with e-mail, the short answer lies in the network effects phe-
nomenon.

In the early years of the Web, ordinary consumers had no real incentive
to devote the time and resources needed to use it because too few of their
peers were using it and no one had developed user-friendly software to
exploit its commercial potential. The tipping point arrived with the inven-
tion of Mosaic and Navigator, which made the Web easy for the masses to
surf. As John Naughton explains, the Web presented the same “chicken and
egg story” as the slow initial growth of the telephone—but with one key
difference: “[Wlhereas the spread of the telephone depended on massive
investment in physical infrastructure—trunk lines, connections to homes,
exchanges, operators, engineers and so forth—the Web simply piggy-
backed on an infrastructure (the Internet) which was already in place. By
the time Mosaic appeared, desktop PCs were ubiquitous in business and
increasingly common in homes. . . . The world, in other words, was wait-
ing for Mosaic.”17

Once the Internet reached critical mass, it could rely on the network
effects phenomenon to keep it—and its most successful applications, such
as e-mail and the Web—from fragmenting into mutually unintelligible sys-
tems, even though no governmental authority enforces the uniformity of
their respective protocols. In that respect, the development of the Internet,
e-mail, and the Web is somewhat like the development of spoken lan-
guages—which, indeed, are the most fundamental of all “standards.” As
words change meaning and new words come into use, individuals adjust
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their own linguistic practices to ensure that they are understood by others.
The language changes, but it remains mutually intelligible to everyone
within a single linguistic community.

The same is true of the protocols that constitute the Internet itself, e-
mail, the Web, and other Internet applications. As the standards change,
individuals follow because that is the only way they can continue exploit-
ing the Internet’s prodigious network effects. But whereas language nor-
mally evolves without much guidance from any recognized decisionmaking
body,!8 the same is not true of the Internet. Instead, since 1986, the key
standards associated with the Internet have evolved largely under the close
supervision of the Internet Engineering Task Force (IETF)—which, in its
own words, is an open and “loosely self-organized group of people who
contribute to the engineering and evolution of Internet technologies.”!?
And the World Wide Web Consortium (W3C) performs a similar standard-
setting function for Web-oriented protocols.

Significantly, the IETF and the W3C have no formal regulatory author-
ity of any kind. Thus, once the IETF introduces a new standard—say, an
upgrade to the Internet’s core TCP/IP protocol (called IPv6), which, among
other things, provides for more Internet addresses—it has no means,
beyond its powers of persuasion, of ensuring that firms employ this
upgrade. In many cases, and potentially this one, the self-interest of firms
will coincide with the collective interest of the entire Internet community,
and firms will voluntarily adopt the new standard. But where those inter-
ests are not aligned, the IETF cannot enforce compliance with its official
standards. As we discuss in chapter 12, a standard-setting body will some-
times need to work hand-in-hand with government agencies when policy-
makers conclude that a single recognized authority needs to prescribe a
standard and that the standard-setting body is the proper institution to
develop it.

II. The Internet’s Physical Infrastructure

To this point, we have focused mostly on the Internet’s logical layer char-
acteristics. Now we shift our focus to the physical layer, which is the site of
most, though by no means all, Internet-related telecommunications policy
disputes.
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A. Beginnings

A brief synopsis of the Internet’s origins helps explain its close relationship
to the traditional telecommunications infrastructure. In the usual telling,
the Internet is described as the brainchild of the same military-industrial
complex that brought us the theory of Mutually Assured Destruction. In
the 1960s, at the height of the Cold War, some of America’s brightest minds
were fixated on a macabre question: If the Soviet Union wiped out much
of the United States in a preemptive nuclear strike, how could the president
convey a “launch” order to America’s own assembled nuclear forces? For
Paul Baran, then a technologist at Rand, the answer to this telecommuni-
cations problem seemed obvious: build a network with a series of broadly
interconnected nodes (routers) so that no one node is critical to the func-
tioning of the network as a whole.

The problem was that the military’s long distance communications
infrastructure was largely contained within AT&T’s circuit-switched net-
work. As we discussed in chapter 2, an efficient circuit-switched voice net-
work conserves on switching capacity by economizing on the number of
switches that need to be occupied for the duration of a voice call. This
requires a highly centralized network with a rigid hierarchy of switches.
The efficiency of that hierarchical arrangement, however, is also its great-
est military vulnerability. Precisely because it was centralized and hierarchi-
cal, AT&T’s circuit-switched network was exceptionally susceptible to
destruction. If the Soviets could hit just a few central switches, they might
have been able to prevent Washington from sending messages to missile
silos in Nebraska, Arizona, and Montana. The solution was a digital and
“distributed” (decentralized) network developed by a taxpayer-supported
think tank within the Defense Department known as the Advanced
Research Projects Agency, or “ARPA.”

Like the nodes in Baran’s imagined distributed network, each of the
nodes in the ARPANet was linked to several other nodes in a generally
non-hierarchical way that maximized the number of routes a signal could
take from Point A to Point B. One node would hand off a message to
another with the destination information attached, the next node would
hand it off to yet a third node with the same destination information, and
so on down the line until the destination was reached. If one node along
the way was out of commission, the message could be rerouted to another,
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still-active node. Thus, even though the ARPANet still leased its transport
links from AT&T, it was much less vulnerable than AT&T’s own circuit-
switched network. Just as Baran had envisioned, if half of the ARPANet
had been wiped out in an attack, signals still would have arrived at missile
silos or any other critical governmental location, albeit in a more round-
about way.

For the ARPANet to work, however, the messages had to be transmit-
ted in digital form, in part because that is the only feasible way of preserv-
ing the clarity and integrity of messages after frequent repetition at many
nodes. And the network could operate efficiently only if it was packet-
switched, for, as we have explained, packet-switching technology enables
the portions of a “call” (or “session”) to hop through a large number of
nodes in small packets without needlessly tying up capacity on each of
those nodes in the form of dedicated “circuits.”

The ARPANet also accomplished a number of relatively mundane
objectives, such as linking together government-supported labs for purpos-
es of aggregating the processing power of the mainframe computers in each
lab. Indeed, some observers submit that the government funded the
ARPANet project more to achieve such conventional objectives than, as in
Baran’s vision, to preserve communications in the event of a catastrophic
attack.20 Nonetheless, the distributed and digital character of this network,
conceived amid the Cold War paranoia of the 1960s, forms the basis for
the current Internet.

To be sure, today’s Internet differs from the original ARPANet in sev-
eral important respects. The ARPANet started out as a single unified net-
work overseen by the government and affiliated research institutions. The
main applications from the 1970s through the birth of the modern Internet
in the early 1990s were file exchanges (employing the now outdated but
still used File Transfer Protocol), TELNET (a means of logging on remote-
ly to a mainframe computer), newsgroups, and e-mail.2! The most influen-
tial users were academics who relied on government funding to develop the
basic protocols on which the Internet still relies. And the federal govern-
ment’s sponsorship was critical throughout these early years. ARPA fund-
ed a Berkeley program to incorporate TCP/IP into the UNIX operating
system; the Defense Department required its contractors to adopt TCP/IP;
and the National Science Foundation provided grants to the IETF and
invested more than $200 million to support “NSFNet,” a TCP/IP network
that linked the networks of various universities.22
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This official sponsorship finally ended in the early 1990s, when the fed-
eral government proposed to privatize the NSFNet and, for the first time,
open it up to commercial uses.23 The government thereby sought to enlist
“the enthusiasm of private sector interests to build upon the government
funded developments to expand the Internet and make it available to the
general public,” as two Internet pioneers have observed.24

The result of this privatization decision is the wildly successful modern
Internet. On the physical and logical layers, it is a decentralized network of
dissimilar networks with otherwise incompatible computers and other
smart devices joined together by their common use of the TCP/IP set of
protocols. On the higher layers, it is an engine for economic growth and an
unrivaled resource for electronic applications and content, whose variety is
bounded only by the limits of the human imagination. By 1997, it had
become conventional wisdom that, in the words of Bill Clinton and Al
Gore, “[t]he private sector should lead” the Internet’s continued growth
and that, although the government had played a critical role in the
Internet’s development, “its expansion has been driven primarily by the pri-
vate sector.”25

B. The Internet backbone

Like any physical network, the Internet consists of pipes (“links”) and
switches (“nodes” or “routers”). The pipes used in Internet communica-
tions, like those in the telephone network, fall into two general categories.
Transport facilities, also known as Internet backbone facilities, connect one
network node to another and one network to another. Access facilities,
addressed later in this chapter, are “last mile” pipes that connect an end
user’s computers to a network node and thence to the Internet.

As noted in chapter 2, there is enormous overlap between long distance
telephone networks and Internet backbone networks. For example, the
fiber strands that carry Internet backbone traffic often coexist along the
same intercity routes as the fiber strands that carry conventional long dis-
tance traffic. It is thus no coincidence that the largest voice long distance
carriers, such as AT&T, MCI, Sprint, and Qwest, own some of the largest
Internet backbone networks. These backbone providers sell transport serv-
ices to the Internet’s major players, including Internet service providers
(ISPs). ISPs serve as a kind of liaison between end users and the broader
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Internet. For example, when you dial into the Internet over a regular tele-
phone connection, your ISP performs (among other things) the “protocol
conversion” functions that allow your analog computer modem to talk to
distant computers on the Internet. Most of the key backbone providers,
such as MCI’s UUNet, are vertically integrated with ISPs and sell Internet-
related services directly to end users—particularly large businesses—and to
content providers such as websites. Virtually all backbone providers sell
transport services to unaffiliated ISPs as well.

When you use the Internet, whether at home or at work, you expect
your ISP to provide access to the entire Internet, including all public web-
sites and e-mail addresses. But there are many different ISPs and many dif-
ferent networks that provide backbone transport services to those ISPs.
Your ISP will therefore want to do business only with a backbone provider
that can arrange for your signals to reach any destination on the Internet.
This means that the ISP’s backbone provider must arrange for interconnec-
tion with a number of other backbone providers. Particularly in the
Internet’s early days, many backbone providers exchanged traffic at gov-
ernment-sponsored Network Access Points (NAPs)—the Internet’s equiva-
lent to public airports, where the routes of many different carriers
converge. (When the government privatized the Internet, it transferred con-
trol of these points to commercial providers.) Internet backbone providers
now increasingly rely on privately arranged points of interconnection,
largely because of congestion at the NAPs.

As a business matter, backbone-to-backbone interconnection agree-
ments take two basic forms: peering and transit. As the name suggests,
peering agreements are usually signed by two backbone providers of
roughly equivalent market stature. Each “peer” arranges to hand off its
Internet traffic to the other peer for ultimate delivery to the latter’s cus-
tomers, such as ISPs. The hand-off normally occurs at the point of inter-
connection closest to the point of origination—a convention known as
“hot potato routing.” Because no money changes hands in the process, such
peering arrangements are a form of “bill-and-keep,” a concept further dis-
cussed in chapter 9.

Transit agreements, in contrast, normally involve backbone providers
of unequal market presence. As observed in one prominent FCC white
paper, “[t|ransit and peering are differentiated in two main ways. First, in
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a transit arrangement, one backbone pays another backbone for intercon-
nection, and therefore becomes a wholesale customer of the other back-
bone. Second, unlike in a peering relationship, with transit, the backbone
selling the transit services will route traffic from the transit customer to its
peering partners.”26 The very largest providers, such as AT&T, MCI, and
Sprint, have global networks of such comprehensive reach that they never
need to purchase transit services from other backbones. These are known
as “top tier” (or Tier I) backbones.

These peering and transit arrangements are completely unregulated.
Neither the FCC nor any other governmental authority regulates the prices
that a larger backbone network may charge a smaller one for transit serv-
ices or mandates that backbone providers interconnect at all. This deregu-
latory approach has worked so far because no backbone provider has
grown large enough to dominate the market and charge inefficiently high
prices for transit. By most accounts, a competitive equilibrium prevails
today in this market, where the larger backbones “compete for the transit
business of smaller backbones in order to increase their revenues,” and that
competition keeps transit prices down.2”

To be sure, if a given backbone provider were to surpass a given thresh-
old of market share, it might obtain both the inclination and the ability to
dominate the backbone market and force rivals to pay supracompetitive
rates for transit—thereby driving up retail prices, depressing Internet
usage, and undermining the efficiencies of the Internet as a whole.28 Such
an anticompetitive dynamic could arise because smaller backbone
providers, with their lower numbers of websites and other users, value
interconnection with the dominant provider more than that larger provider
values interconnection with them. In theory, a dominant provider, simply
by leaving current interconnection agreements in place and not upgrading
them to meet increased demand, could ensure that its connections with
rivals become increasingly congested, leading to latency and packet loss
problems between the two networks. For the dominant provider’s cus-
tomers, such problems, which would lead to delays in interacting with
users or websites on the smaller firm’s backbone, would be a minor annoy-
ance; for the smaller provider’s customers, however, this degraded access
could cause enormous frustration and thus lead customers to defect en
masse to the dominant provider.2?
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The antitrust authorities have taken such concerns seriously and have
acted to ensure that no provider grows large enough to occupy a dominant
share of the backbone market. For example, when WorldCom acquired
MCI in 1998, the Justice Department and the European Union compelled
them, as a condition of their merger, to divest MCI’s backbone affiliate
(InternetMCI)—which, at the time, was second only to WorldCom’s
UUNet in market share. But for this divestiture, the combined company
would have controlled 50% of the total Internet backbone market, there-
by presenting a risk “that it would attempt to tip the market by charging
existing peers for interconnection or by degrading the quality of intercon-
nections.”30 For similar reasons, together with concerns about excessive
concentration in the voice long distance market, the Justice Department
and the European Union effectively blocked the proposed merger of MCI-
WorldCom and Sprint in 2000.31 To date, these antitrust measures consti-
tute the most significant governmental response to fears of anticompetitive
conduct in the Internet backbone market. For its part, the FCC has decid-
ed not even to monitor the competitive aspects of Internet backbone inter-
connection relationships—for example, through disclosure of peering
agreements or reporting obligations for market share—so long as the mar-
ket continues to function well without regulation.32 It remains to be seen
whether some form of self-regulation or FCC oversight will ultimately be
necessary to ensure reliable interconnection in this increasingly critical
market.33

C. The last mile: from narrowband to broadband
The chicken-and-egg problem

In contrast to the prevailing free-market approach to the Internet’s
backbone facilities, the government has historically regulated the pipes—
or, as we discuss in the next chapter, some of the pipes—connecting ISPs to
individual end users. These access facilities are often ordinary loops provid-
ed by local telephone companies. Indeed, until the late 1990s, virtually
everyone who logged on to the Internet from home did so by means of a
dial-up connection.

As shown in Figure 5, dial-up connections involve the use of a comput-
er modem to place a regular telephone call through an ordinary circuit-
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switched network to the local access number obtained by an ISP. The ISP
converts these analog signals into a digitized IP format and places them
onto a packet-switched network en route to the broader Internet. During
the duration of the end user’s dial-up Internet connection, the telephone
company keeps a dedicated circuit open between the end user and the
ISP.34 The traditional design of telephone company networks limits such
dial-up Internet access to narrow bandwidths, traditionally capping out at
around 56 kilobits per second. This speed limitation places severe con-
straints on the kinds of Internet applications that end users can run over
their dial-up connections—and thus limits the inherent value to them of the
Internet itself.

In contrast, by connecting an end user directly to a packet-switched
network, without any intermediate stop at a circuit switch, a broadband
connection permits much faster interaction with the Internet. Typical
examples in the residential market include cable modem service, which
provides Internet access over the same cables that pipe television signals
into the home, and digital subscriber line service (DSL), which, as discussed
below, dedicates certain frequencies on a copper telephone line to data
transmission. The FCC currently defines as “high speed” (i.e., broadband)

ISP servers
(mail, directories, etc.)

liyz

ISP (AOL, MSN,
Earthlink, etc.)

telco modem bank
circuit
switch

Figure 5. Dial-up Internet architecture
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any connection with data speeds above 200 kilobits per second.35 Over
time, this definition is bound to change, as consumers demand faster con-
nection speeds to accommodate their increasing appetite for bandwidth-
intensive Internet applications. Indeed, even today, many cable modem
connections provide download speeds of up to 3.0 megabits per second, 15
times the FCC’s current standard for broadband.

The speed differential between broadband and dial-up connections
produces a qualitative as well as quantitative distinction in one’s experi-
ence of the Internet. Broadband not only makes Web browsing much easi-
er and more enjoyable, but also allows users to run particular applications
unavailable over dial-up connections. For example, you can watch a high
resolution streaming music video over a broadband connection, play a
graphics-intensive video game in real time against somebody three thou-
sand miles away, and—as explained in chapter 6—place a crystal-clear
voice-over-IP (VoIP) call to anyone with a telephone anywhere in the
world. You cannot do any of those things over a traditional dial-up con-
nection. A broadband connection makes the Internet more attractive in a
second way as well: it is “always on” and thus frees you from the time-con-
suming hassle of waiting while your modem dials up an ISP and establish-
es a connection. This inconvenience is another reason why people with
dial-up connections are less likely to use the Internet for commercial and
other purposes than are people with broadband connections.36

Consumers in the United States have made the transition from dial-up
to broadband more slowly than some policymakers had hoped. The reason
relates to the same chicken-and-egg problem that afflicts many new tech-
nologies in any network industry. Until a critical mass of consumers has
broadband access at home, content providers will not invest heavily in high
value applications that can be run only over broadband connections. On
the other hand, until those providers do invest in such “killer applications,”
too few consumers will perceive enough extra value in a broadband con-
nection to pay the somewhat higher rates for one. As the Wall Street
Journal reported in late 2003, this challenge has economy-wide implica-
tions: “Rising rates of high speed Internet access are expected to trigger
everything from increased sales of new computers to a massive rise in
worker productivity as employees are able to more easily and efficiently
telecommute or work from home after business hours. A 2003 study from
the Brookings Institution asserted that universal broadband access could
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add $300 billion a year to the U.S. economy. Conversely, forgoing a major
broadband rollout may hinder economic growth and worsen an already
bleak picture for battered telecommunications and high tech industries.”3”
The “big question,” as one analyst frames it, “is whether the marketplace
can deliver it on its own or whether the government steps in, as it has in
other nations.”38

Estimates of the exact levels of residential broadband usage vary, but
they all suggest that the United States is at or near the point when more
households use broadband connections than dial-up ones.3? Although this
is a far cry from the broadband adoption rate of several other nations—
such as South Korea, where 75% of households already had a broadband
Internet connection by 2003—it is a promising sign that market forces are
bringing high speed Internet access to most parts of the United States.
Indeed, consumers have adopted broadband technology more quickly than
most other popular technologies, such as cellphones and VCRs, during
analogous periods in their introduction to the market.#0 Moreover, as VoIP
technology—which relies on broadband connections—grows in populari-
ty, it may well drive adoption of broadband connections because the com-
bined price of a broadband service plus a VoIP subscription is often lower
than the combined price of local and long distance calling over a conven-
tional telephone line and a dial-up ISP account (particularly by means of a
second line).41

Nonetheless, many technology companies and consumer groups, impa-
tient with the pace of broadband deployment, have urged the government
to intervene more actively. Discussions about the role of the government in
accelerating broadband deployment often center on either the “demand
side” or the “supply side” of the issue. On the demand side, the largest
question is whether there is more that government can do to encourage the
development of killer applications that will stimulate consumers’ demand
for broadband connections. Music file sharing seemed poised to serve as
such an application before the courts began suppressing it because of its
widespread use as a tool for copyright infringement.4? Policy discussions
on this issue often concern proposals to encourage copyright holders to
make their content available in digital form on-line for a fee, an issue that
relates to the “digital rights management” questions we will discuss in
chapter 12 in connection with the digital television transition.



138 Chapter 4

There are two major questions on the supply side of the issue. The first
is whether the federal government should provide significant tax incentives
or other inducements to encourage providers to invest in the infrastructure
needed to bring broadband access to residential addresses in less populous
areas, with their significantly lower economies of density. The second is
whether the government should do more to facilitate broadband adoption
in the inner cities and other poverty-stricken areas, where the prospect of
a digital divide—between “digital haves” and “digital have nots”—stems
more from considerations of income and affordability than from any
scarcity of the necessary infrastructure. In chapter 10, we discuss this digi-
tal divide and its relation to the 1996 Act’s treatment of universal service
goals.

We now turn to the specific technologies for providing broadband
Internet access to end users. Our discussion tracks the two major markets
at stake: the market for connecting large (enterprise) and mid-sized busi-
ness customers to the Internet, and the separate market for bridging the last
mile to residential customers and small businesses.

The business market for broadband technology

Many Americans got their first taste of high speed Internet access at the
office. Most businesses of any size have “local area networks” (LANs)—
private packet-switched data networks that link the various computers
within an office. Larger businesses also lease high capacity telephone lines
to link their various offices together, so that (for example) a manager at a
bank’s branch office can instantaneously check the records stored in a com-
puter at the bank’s corporate headquarters. Such networks have long
employed high capacity lines that use various packet-switched protocols,
including the now-obsolescent X.25 (first introduced in the 1970s), “frame
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relay,” “asynchronous transfer mode” (ATM), and the new “Gigabit
Ethernet” protocol.43 As the Web became an increasingly central part of
life during the 1990s, companies began using these high capacity lines to
connect their corporate data networks to the broader Internet. Indeed, the
very prevalence of these packet-switched data networks throughout the
business world greatly facilitated the growth of the Internet. In return, the
Internet contributed to the unusual productivity increases that many busi-

nesses enjoyed in the late 1990s.
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Today, as discussed in chapter 3, the market leaders for the provision
of these comprehensive network services to the largest (enterprise) business
customers remain the independent long distance companies such as AT&T
and MCI, which were never subject to the Bell companies’ restrictions
(since lifted) on transmitting data between a company’s far-flung branch
offices. The Bells and other ILECs, however, occupy a larger share of the
market for providing high speed Internet access to smaller businesses, tra-
ditionally through high capacity loops known as “T-1 lines” and more
recently through the various flavors of DSL technology as well.

Until recently, almost all businesses have used separate networks for
voice telephony and data communications. The result has been an ineffi-
cient duplication of both infrastructure and labor. But IP technology is
finally poised to eliminate these costly redundancies at their source. New
technologies such as multiprotocol label switching (MPLS)—which assigns
priority to some packets (such as those for voice) over others (such as those
for data)—make it feasible for businesses to run voice, data, and video
applications over a single IP platform, with at least the same quality of
voice service as provided by traditional circuit-switched telephony. Figure
6 illustrates the architecture of a converged network capable of handing

voice and data.

traditional converged
networks voice+data
network

®
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Figure 6. Converged network within an enterprise business
(“PSTN” = “public switched telephone network™)
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The benefits of such integration extend well beyond the enormous cost
savings of consolidating voice and data. IP technologies also offer cus-
tomers an integrated suite of innovative communications services beyond
the capabilities of today’s balkanized voice and data networks. Just to
scratch the surface, integrated IP networks allow a voicemail to appear as
an audio file in a user’s e-mail inbox so that it can be effortlessly forward-
ed to coworkers without once touching a telephone keypad. And these net-
works allow business travelers to plug IP telephones into laptops, enabling
them to call from, and be reached at, a single telephone number anywhere
in the world (see chapter 6).

The mass market

Only since the late 1990s have U.S. consumers begun ordering broad-
band service to their homes. As of this writing, there are two primary types
of residential broadband service, each of which can provide connections
ten to twenty times faster than the speediest dial-up connection. The first,
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offered by wireline telephone companies, is a type of DSL service known
as asymmetric DSL (ADSL). This technology divides the bandwidth of a
copper telephone line into “high” and “low” frequencies, dedicating the
former to the transmission of high speed data traffic while reserving the lat-
ter for conventional voice calls. At each end of the copper line, these voice
and data channels are split apart. On the customer’s side, the voice chan-
nel plugs into a telephone and the data channel into a computer or home
network. On the telephone company’s side—either at the central office or
at an intermediate “remote terminal”—the voice channel plugs into the cir-
cuit switch as before. The higher frequency data signals, however, are rout-
ed around the circuit switch, aggregated with other customers’ data signals
in a device called a “DSLAM?” (for “DSL access multiplexer”), and sent off
to the Internet. Figure 7 illustrates the basics of DSL.

The asymmetrical characteristic that gives ADSL its name is the reser-
vation of greater bandwidth on the “downstream” path of the data chan-
nel to the customer from the Internet than on the “upstream” path from
the customer to the Internet. That asymmetry suits most residential cus-
tomers, who download webpages and other files from the Internet much
more than they send bulky files to others on the Internet. And because the
frequencies assigned to voice and data can be used simultaneously, this
technology spares those customers the need to order costly second lines if
they wish to conduct ordinary telephone conversations while using the
Internet.

The other major type of residential broadband access is cable modem
service, provided over the same facilities that deliver cable television signals
into people’s homes. Cable companies assign Internet data to discrete
“channels” (frequency blocks) within their cables in the same way that they
assign television stations to such channels. Just as DSL providers split data
from voice, cable modem providers split data from conventional television
signals, and in two places: at the customer’s home and typically at the
headend, which is the cable company’s counterpart to a telephone compa-
ny central office (and where the company collects television programming
signals from fiber-optic and satellite links). At the headend, a “cable
modem termination system” (or CMTS) performs a role similar to the
DSLAM in a DSL system: it aggregates the incoming data traffic and trans-
ports it to an ISP, usually affiliated with the cable company itself, en route
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to the Internet. Figure 8 shows the basic configuration of a cable system
designed to offer both video programming and broadband Internet access.

Cable modem and DSL technologies differ significantly in the way they
segregate “downstream” Internet data among individual end users in the
last mile to the home. With DSL, the mechanism is relatively straightfor-
ward. In a telephone company’s network, each end user typically has a ded-
icated loop, which carries only that end user’s Internet traffic just as it
carries only that end user’s voice conversations. Cable television systems, in
contrast, were never designed to provide a separate physical connection to
each end user. Because such systems traditionally “broadcast” the same tel-
evision content to all subscribers, it was much more efficient to configure
a network that sent exactly the same signals past everyone’s home, enabling
each subscriber to tap into any of the television signals streaming by.
Obviously, this network architecture requires some adjustment before it
can be used for Internet access. Among other concerns, you do not want
your neighbors to view the e-mails you read and the websites you visit, and
you presumably aren’t interested in viewing their Internet transactions
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either. Cable modem providers address this challenge in part by employing
a system similar to the “Ethernet” technology long used to connect com-
puters within a corporate LAN: downstream packets are tagged for indi-
vidual users, and, because of various system controls such as encryption
technology, only those users will be able to pull them off the common net-
work and read them.44

These two rival broadband platforms (DSL and cable modem) differ in
the physical medium of the last mile transmission facilities they use, but
this difference is eroding as both cable companies and telephone companies
have begun making extensive use of fiber-optic lines in their respective net-
works. Traditionally, cable companies provided service entirely over coax-
ial cables. Over time, however, cable companies began installing increasing
amounts of fiber throughout their networks and deep into individual
neighborhoods. This trend reflects both an effort to comply with the edicts
of local franchising authorities and, more significantly, a response to mar-
ket developments, such as the competitive threat posed by direct-to-home
satellite broadcasters and consumer demand for greater bandwidth in the
form of more TV channels, video-on-demand services, and faster Internet
connections. In some cases, the only coaxial cable left in these networks
occupies the last hundred feet connecting a subscriber’s home with the
fiber-optic lines in the street.

Although these upgrades are still underway, the cable companies are
generally far ahead of their telephone company rivals in the deployment of
high capacity fiber-optic facilities in residential neighborhoods throughout
the United States. That is in part because most phone companies—which
have long specialized in the provision of quintessentially narrowband voice
services—had no analogous incentive until recently to invest in an expo-
nential expansion of their network capacity. It may also be in part because
telephone companies profited from the growth of dial-up Internet access,
which caused many customers to order high-priced second lines to avoid
tying up their primary voice lines while surfing the Net. Only when the
cable companies began rolling out cable modem service as an alternative to
dial-up—thereby giving customers faster Internet access and, as part of the
bargain, freedom from any need to order second telephone lines—did most
phone companies confront any pressing need to roll out services that, like
DSL, tended to “cannibalize” their more lucrative second-line offerings.*>
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From a technological perspective, the deployment of fiber presents a
somewhat different set of challenges for the telephone company providers
of DSL service than for the cable company providers of cable modem serv-
ice. DSL can be provided only over copper facilities, and DSL speeds vary
inversely with the length of a copper line until, at around 18,000 feet, DSL
can no longer be effectively provided at all. By pushing fiber more deeply
into individual neighborhoods, telephone companies can decrease the por-
tion of a loop that is copper and can therefore both raise the number of
DSL-eligible customers and dramatically increase the bandwidth of the
DSL service provided over those customers’ lines. Doing so, however,
requires telephone companies to invest billions of dollars in tearing up the
streets to lay new fiber pipes. It also requires them to install DSLAMs and
other sophisticated electronic equipment not just in central offices, but also
in large numbers of intermediate residential locations. DSL technology
ends wherever the copper portion of the loop ends, and that is thus the
point at which a DSL provider must split voice from data services and
route them over segregated fiber facilities to their respective circuit-
switched and packet-switched networks.

One lively topic of debate today is whether DSL will turn out to be just
a stop-gap technology for the major telephone companies while they
deploy, over the next several years, pervasively fiber-based and packet-
switched technology throughout their networks for the joint provision of
voice, data, and video applications. The conventional wisdom is that resi-
dential consumers will increasingly wish to purchase, from a single
provider, the fabled “triple play” of communications services: (i) depend-
able voice service, (ii) broadband Internet access, and (iii) high quality
video programming. Like much conventional wisdom, this might turn out
to be right or wrong, but the market takes it seriously for now. So do the
major telephone companies, some of which have vowed, to a still-skeptical
financial community, that they will meet this challenge by devoting many
billions of dollars over the next several years to the construction of sprawl-
ing all-fiber networks to the home.*6

Cable television companies have long led the market for video servic-
es, although they face significant competition from direct-to-home satellite
providers. Cable companies quickly assumed a two-to-one advantage over
the telephone companies in the U.S. residential broadband market,
although (with aggressive pricing policies) the telephone companies may be



A Primer on Internet Technology 145

narrowing the gap somewhat. While cable companies have a weaker
broadband presence in the business market—mostly because they never
built out their networks to provide television service to most business dis-
tricts—they are expected to challenge the telephone companies in that mar-
ket over the next several years as they expand their footprints to exploit
the new revenue opportunities presented by broadband.*” Finally, cable
companies are accelerating plans to introduce residential phone service
over their facilities, increasingly in the form of high quality VoIP services
offered at low incremental cost on top of cable modem connections.48

Telephone companies believe that, to ensure their relevance in the resi-
dential market, they may need to invest billions of dollars to bring fiber
closer to the home in neighborhoods throughout the United States—either
“to the curb” or “to the premises,” in the industry jargon. This indeed may
be the only way for them to match the bandwidth of cable pipes in that
market. The required multi-billion dollar investment is a huge gamble for
these companies.4? But it may ultimately be a commercial imperative as
they struggle to avoid the fate of Western Union, itself once a monopoly
provider of electronic communications until the disruptive technology of
the telephone itself eroded demand for its services. In the next chapter, we
discuss the controversy surrounding the FCC’s 2003 decision largely to
exempt the telephone companies from any obligation to lease these next-
generation facilities to competitors at prescribed rates.

Our discussion of last-mile broadband technologies has focused almost
entirely on services provided by telephone and cable companies because, as
of this writing, those technologies account for the great majority of the res-
idential broadband market and because it remains uncertain whether and
when alternative technologies will succeed on a similar scale.59 A few of
those alternatives warrant brief mention, however. First, consumers can
obtain broadband Internet access via satellite, but the service is typically
both slower and more expensive than either cable modem or DSL, and the
high orbits used by the satellites produce enough transmission delay to
degrade real-time applications such as voice. For these reasons, satellite
Internet access is purchased largely by consumers—many of them in rural
areas—whose cable and telephone companies have not yet rolled out
broadband products of their own. Nonetheless, some firms continue to
look for ways to make satellite Internet access more successful in the mass
market.51
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Second, electric utilities have begun developing ways of providing
broadband access over the power lines into people’s homes. There are still
significant technical obstacles to this service, but the FCC’s Chief Engineer
claims that the technology is “ready for prime time,” and power company
Cinergy in Cincinnati began rolling out the service on a commercial basis
in 2004.52 The regulatory status of this new technology, however, is still
very much up in the air. The FCC opened a proceeding in 2004 to address
concerns about the potential for interference with wireless transmissions.53
To nurture this fledgling technology, however, the Commission deferred for
now an entire set of important issues ranging, in the words of one frustrat-
ed FCC commissioner, from “disabilities access, E911, pole attachments,
competition protections, and, critically here, how to handle the potential
for cross-subsidization between regulated power businesses and unregulat-
ed communications businesses.” 4

The final two candidates for mass market broadband alternatives to
cable modem and DSL involve different forms of terrestrial (as opposed to
satellite) wireless technology, addressed in greater detail in chapters 7 and
8. The first of these, Wi-Fi, is popular in home and office networking and
in public “hot spots” such as coffee shops and airports. But because cur-
rent Wi-Fi technology can carry signals only several hundred feet, it cannot
yet serve as a direct substitute for broadband connections to the home. A
next-generation variant of Wi-Fi with somewhat better prospects is
WiMAX, a technology that promises speeds between 300 kilobits per sec-
ond and 2 megabits per second over a range of 30 miles.®5 Finally, some
industry analysts believe that the true future of wireless broadband lies not
in Wi-Fi or WiMAX, but in 3G (for “third generation”) mobile wireless
services, as described in chapter 8. Indeed, Verizon Wireless and others
have already begun offering broadband wireless services using the same
spectrum and physical infrastructure now used for conventional cellular
telephony. At this point, however, such services are priced well above DSL
and cable modem services and are marketed primarily to businesses, not
consumers. And it remains unclear whether any provider will be able to
offer either 3G or WiMAX services at very large volumes in the near
future, given the scarcity of the spectrum the FCC has made available for
them—a government-created shortage that we address in chapter 7.
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Some commentators have argued that, while only advanced fiber-optic
technology to the home can deliver the prodigious bandwidth needed to
satisfy consumer demand over the long term, this technology may never be
deployed in a competitive environment, in which recovery of the enormous
costs is uncertain. These commentators thus conclude that fiber-to-the-
home technology, much like the copper loop of a century ago, should be
treated as a natural monopoly.56 Following this logic, some foreign govern-
ments have sponsored the deployment of fiber-optic networks of this type
and have prevented private firms from offering competitive alternatives.>”

The ethic of competition is now so deeply engrained in U.S. telecom-
munications policy, however, that such government intervention is unlike-
ly to arise on a broad scale in this country. American policymakers seem
inclined to conclude that broadband competition, whatever its shortcom-
ings, will best sort the technological wheat from the chaff. And, ever since
MCI built its first city-to-city microwave relay links to challenge AT&T
Long Lines, they have grown increasingly skeptical of assumptions that any
portion of the telecommunications market is, or should be treated as, a
“natural monopoly.”98 The commitment of U.S. policymakers to competi-
tion—and their skepticism of the traditional natural monopoly model—
gives riseto the complex policy issues discussed in the next chapter.
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Monopoly Leveraging Concerns and the

Internet

Until very recently, all telecommunications services were joined hip to hip
with the particular facilities on which they were provided. When AT&T
was split up in 1984, for example, few people expected telephone networks
to offer widespread video programming or cable television networks to
carry voice calls. The Internet, however, upsets this established order. Every
single form of content ever conveyed over any electronic communications
system—voice (telephony), audio (radio), video (television), documents
(faxes), and so forth—can be instantly converted into 1s and Os and trans-
mitted as the cargo in digital packets flying over the Internet, no matter
what the underlying physical medium.

Telecommunications engineers are now radically transforming the
telecommunications industry by using the Internet’s layered architecture,
together with the power of broadband platforms, to uncouple particular
services from the physical networks over which they have traditionally
been provided. As we have explained, this phenomenon of convergence is
attributable to the Internet’s openness and modularity—its compartmental-
ization of computer-enhanced communications into separate physical, log-
ical, applications, and content layers. Competition and product diversity
have flourished on the Internet’s higher layers because the universality of
the Internet’s core protocols liberates applications and content providers
(like RealNetworks and eBay) from any need to become Internet service
providers (like AOL or Earthlink) or “last mile” transmission providers
(like Comcast or BellSouth).

Nothing guarantees, however, that market forces alone will indefinite-
ly preserve this traditional compartmentalization of the Internet into dis-
tinct layers. The basic policy challenge, familiar to antitrust lawyers, is how
best to prevent any dominant provider of physical layer transmission serv-
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ices from exploiting its control of bottleneck facilities to stifle competition
in the adjacent markets for applications and content in ways that reduce
overall consumer welfare. Of course, this type of challenge is not unique to
the telecommunications field. There are a number of industries in which
vertically integrated firms are said to leverage (or preserve) their monopoly
in one market by thwarting competition in others. And when disputes arise
about what, if anything, the government should do about that concern,
they are usually resolved by antitrust law. In general, antitrust law evalu-
ates such disputes by defining the relevant markets and then evaluating
whether the firm in question is dominant in one of those markets, whether
it has both the incentive and the ability to exploit (or protect) that domi-
nance by harming competition in adjacent markets, whether the costs of
any antidiscrimination remedy outweigh the benefits, and so forth.! And as
communications platforms converge and compete, policymakers should
look to technology-neutral antitrust principles as a replacement for the
technology-specific quirks and artifices of the legacy regulatory regime.? In
chapter 6, we discuss how, as a legal matter, they can try to achieve this out-
come within the existing framework of telecommunications law.

In this chapter, we examine the complex economic merits of concerns
that broadband transmission providers will leverage their putative market
power at the physical layer to harm competition on the higher layers, and
we analyze three basic and non-exclusive types of regulatory proposals for
dealing with these monopoly leveraging concerns. The first proposal would
compel broadband access providers to give their end users a choice of inde-
pendent Internet service providers (ISPs) in the hope that those ISPs will
perform in the broadband world the same competition-preserving function
they have traditionally played in the narrowband dial-up world: buffering
applications and content providers against competitive encroachment by
vertically integrated firms with market power at the physical layer. The sec-
ond proposal, associated with the term “Net neutrality,” seeks to protect
competition at the higher layers more directly by forcing broadband access
providers to justify their failure to support particular applications or to
carry particular content. The third set of proposals involves promoting
greater competition at the physical layer itself, thereby removing any trans-
mission-related “monopoly” that could be leveraged in the first place.

Before we address these present-day policy issues, however, we must
start at the beginning: with the FCC’s Computer Inquiries and the ques-
tions about their continuing relevance in a broadband age.
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I. The History and Economics of Monopoly
Leveraging Concerns in the Internet Marketplace

A. The Computer Inquiries

The Computer Inquiries were a series of orders the FCC adopted in the
1970s and 1980s to govern the relationship between traditional “common
carriers” (telephone companies) and the emerging data processing industry.
For present purposes, Computer I now has only historical significance; the
main legacy of the Computer Inquiries derives instead from the set of
orders called Computer 11, finished in 1981, and the later set of orders
known as Computer 111, completed in the decade before the 1996 Act.3

The rules adopted in these various orders were designed to control the
physical layer monopoly power that AT&T’s Bell System and its progeny
then exercised in providing the links over which distant computers could
“talk” to each other. As we shall see, it was a more straightforward matter
in that era than in today’s emerging broadband world to keep market dom-
inance at the physical layer from blurring the lines between layers and
threatening competition at the higher layers. For example, in a dial-up set-
ting, customers can “call” one of several ISPs over the public switched tele-
phone network just as they can call another person. The telephone
company may not tell you which ISP to call because it is expected to oper-
ate the network as a common carrier. Just as it cannot keep you from call-
ing your next-door neighbor, it cannot keep you from calling the ISP of
your choice.

In Computer I1,* the FCC expanded on traditional common carrier
concepts to foster the growth of independent providers of “enhanced” serv-
ices, whose ranks included the forerunners of today’s ISPs. The Commis-
sion began by distinguishing between (i) basic (transmission) services,
defined to include a “pure transmission capability over a communications
path that is virtually transparent in terms of its interaction with customer
supplied information,” and (ii) enhanced services, defined to include
“services, offered over common carrier transmission facilities used in inter-
state communications, which employ computer processing applications
that act on the format, content, code, protocol or similar aspects of the sub-
scriber’s transmitted information; provide the subscriber additional, differ-
ent, or restructured information; or involve subscriber interaction with
stored information.”®
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The “basic” vs. “enhanced” distinction, while technical and legalistic, is
central to today’s regulatory debates about the Internet. In a nutshell, a car-
rier providing a basic service delivers voice or data signals to their intend-
ed destination in the same format in which it picked them up at the point
of origination. The category of basic services covers everything from ordi-
nary voice telephone calls to a telephone company’s lease of private lines
to large business customers, even when these businesses use their own
equipment to perform a variety of data processing functions over those
lines. A basic service offered to the public at large is a “common carriage”
service. An enhanced service provider, in contrast, sells content or data pro-
cessing services to the public by means of underlying transmission facilities.
Early examples included “dial-a-joke,” voicemail providers, Lexis-Nexis,
and Westlaw; more recent ones include the full range of Internet service
providers. At the risk of some oversimplification, a basic service, from the
end user’s perspective, operates primarily at the physical layer, whereas an
enhanced service involves significant provision or manipulation of data at
the higher layers as well.

As discussed below, the 1996 Act codifies the distinction between basic
and enhanced services with different but essentially synonymous terms. For
all relevant purposes, telecommunications means basic service; telecommu-
nications service means a basic service offered at common carriage; and
information service means enhanced service.” For the most part, we use
these more recent terms in discussing the distinction. It is important to keep
two points in mind for now. First, what ISPs like AOL or Earthlink provide
their end users are generally viewed as “information services,” not
“telecommunications services.” Second, a “telecommunications service,” as
we noted in chapter 3, is subject to traditional common carriage obliga-
tions under Title II of the Communications Act. In contrast, an “informa-
tion service” is not subject to those obligations and is generally subject to
regulation only under Title I of the Act, which gives the FCC catch-all juris-
diction over interstate communications but contains few rules of any kind.

The origins of the government’s deregulatory approach to “informa-
tion services” go back to the Computer Inquiries. In Computer 11, the FCC
reaffirmed its policy of encouraging the growth of long distance data pro-
cessing applications—the precursors of today’s Internet—by shielding
information service providers from common carriage regulation under
Title II. In a similarly deregulatory vein, the Commission recognized that
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telephone companies—and specifically AT&T’s still-integrated Bell System,
with its prodigious resources—could play a valuable role in developing
such applications. Originally, the FCC excluded telephone companies alto-
gether from the market for enhanced services. In Computer I1, however, the
FCC authorized telephone companies to enter that market subject to two
critical conditions. First, it imposed a regime of “structural separation,”
under which the largest telephone companies (Bell and GTE) could provide
enhanced services only through a formally separate corporate affiliate. Sec-
ond, it directed each telephone company to separate out (unbundle) the
raw transmission functions (such as high speed circuits) underlying any
information service from higher layer enhancements (such as Web hosting);
tariff those transmission functions as a stand-alone “telecommunications
service”; purchase that service for its own use from that tariff; and sell the
same telecommunications service on a non-discriminatory basis to all unaf-
filiated information service providers that request it. (This requirement is
sometimes known as the Computer II “unbundling” rule,8 which should
not be confused with the facilities unbundling obligations of the 1996
Act.”) Together, these requirements were intended to prevent the telephone
company from discriminating in favor of, or cross-subsidizing, its own
information service operations.

Even now, in the broadband era, the Computer 11 unbundling obliga-
tion governs the wireline telephone companies regulated as common carri-
ers under Title IT of the Communications Act. For example, if a telephone
company wishes to sell end users a broadband service that bundles Inter-
net access with DSL transmission, it must strip out the DSL transmission
component of that service, tariff it, and offer it on non-discriminatory
terms as a telecommunications service to unaffiliated ISPs. Characterizing
the bundled service as a unitary information service does not exempt the
ILEC from that obligation; indeed, it triggers that obligation. As discussed
below, however, the FCC has declined to extend this unbundling obligation
to non-telephone company providers of bundled high speed Internet
access, such as the cable companies that now occupy the largest share of
the residential broadband market. Although the Commission has sought
public comment on whether to relax or eliminate the Computer II
unbundling requirement generally, even as applied to telephone companies,
it has not yet taken significant steps towards that end.

Before we address those issues, we briefly summarize the set of orders
known as Computer 111, in which the FCC simultaneously relaxed some
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Computer II restrictions and expanded others. First, the Computer 11
rules eliminated the “structural separation” requirement and substituted a
more flexible scheme of “non-structural” safeguards against discrimination
and cross-subsidization. The short life of the structural separation require-
ment reflected both the deregulatory climate of the mid-1980s and, more
generally, an abiding ambivalence about how to balance the efficiencies of
vertical integration against the potential dangers. In the end, the FCC con-
cluded that those efficiencies were great enough to allow telephone compa-
nies into the market for information services, such as voicemail, so long as
various non-structural safeguards provided some protection against
monopoly abuses.10

Second, at the same time that it eliminated the structural separation
requirements, the Computer I11 rules retained the Computer IT unbundling
obligation and expanded on it, at least in theory. Specifically, the “non-
structural” safeguards imposed on the major carriers included a new set of
affirmative non-discrimination obligations known by the names “compa-
rably efficient interconnection” (CEI) and “open network architecture”
(ONA). These obligations bear a distant family resemblance to, and were a
source of inspiration for, the facilities-unbundling rules of the 1996 Act.
Although the details of these new Comiputer III obligations generated
much controversy at the time,!! those details have limited competitive sig-
nificance today. Perhaps the most enduring legacy of Computer III is the
FCC’s decision to maintain federal jurisdiction over enhanced services
under Title I of the Communications Act and preempt state regulation of
most such services to ensure a deregulatory environment for the fledgling
Internet industry.12 This jurisdictional legacy is discussed in the next chap-
ter.

Congress left the Computer Inquiry rules essentially untouched when
it overhauled the Communications Act in 1996. The various non-discrimi-
nation requirements of Computer Il and Computer I1I thus continued to
ensure that telephone companies could not leverage their then-clear domi-
nance in the market for last mile transmission services to preclude robust
competition in the adjacent market for Internet services. Since consumers
had a choice of ISPs, each ISP had obvious incentives to permit non-dis-
criminatory access to any application or content provider on the Internet;
otherwise, their disappointed subscribers could and would look elsewhere
for service. To be sure, a few of the larger ISPs—most notably AOL—tried
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to encourage their subscribers to stay within “walled gardens” of affiliated
sites. Indeed, AOL spent the 1980s and early 1990s as a closed “on-line
service provider” of proprietary content. But as the World Wide Web cap-
tured the public’s attention in the 1990s, even AOL was careful to permit
unbridled access to the Internet as a whole.

B. Monopoly leveraging concerns in a broadband world

The Computer Inquiries were designed to govern competition in a narrow-
band world in which Internet access was provided almost exclusively by
common carrier telephone companies. The economics of monopoly lever-
aging within the Internet sphere has become significantly more complicat-
ed now that broadband technology has begun supplanting dial-up as the
Internet access mechanism of choice for consumers. The ascendancy of
broadband is significant here for four reasons.

First, it dramatically increases the competitive stakes for the communi-
cations industry as a whole. Widespread use of broadband connections
makes industry-wide technological convergence less of a theoretical possi-
bility and more of an imminent, transformative reality. Suddenly, the com-
pany that efficiently controls the highest quality pipes to end user premises
could theoretically dominate not just one communications service, but all
communications services: voice, data, and video programming.

Second, broadband access threatens to marginalize the ISP intermedi-
aries that, in the narrowband environment, act as competitive buffers
between the monopoly provider of last mile access and the Internet at
large. An ISP necessarily plays a less central role in a user’s broadband
experience than it plays in the traditional dial-up setting. In the latter con-
text, the end user scarcely notices the telephone company’s involvement in
her relationship to the Internet because the call she places to her ISP
appears much the same as any other “local” call, the telephone company
charges nothing extra for it, and the ISP performs all protocol conversion
functions. In contrast, and for technical reasons discussed below, the
broadband consumer is inevitably aware that the existence, quality, and
price of her Internet connection depends largely on her cable or telephone
company or other platform provider. That remains the case whether or not
her ISP is affiliated with that company—as it usually is.

These first two factors could be cited as reasons why the arrival of
broadband technology warrants greater government intervention to pre-
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vent monopoly leveraging by providers of last mile transmission services.
The third and fourth considerations, however, cut in the opposite direction.

The third relates to cross-platform competition. Whereas dial-up Inter-
net access has traditionally required the use of a single company’s circuit-
switched telephone network, today’s Internet access market is subject to
competition among rival broadband platforms. Opponents of government
intervention say that robust platform competition will safeguard the inter-
ests of consumers better than regulation ever could, avoiding any of the
investment disincentives and unintended consequences that regulation is
often thought to produce. They thus argue that, so long as consumers can
choose among a range of broadband providers, the resulting competition
will force each provider to ensure nondiscriminatory use of the Internet;
otherwise, consumers will retaliate by moving to another platform.

Of course, the prospect of cross-platform competition can protect
against anticompetitive practices only to the extent that consumers may
easily drop one broadband service and subscribe to another. Several factors
can complicate this competitive dynamic. Although consumers in many
densely populated markets today have a choice of two or more broadband
providers (cable, DSL, and perhaps wireless), consumers in less densely
populated areas may have no realistic choice of providers at all; indeed,
they may be lucky even to have one. Even if they have two, a duopoly is
unlikely to produce optimal output and pricing decisions over the long
term, although it is surely better than a monopoly.!3 Also, consumer choice
can provide a check on a dominant provider’s market power only to the
extent that these platforms are close market substitutes. For example, if
consumers perceive that cable modem service is significantly faster for the
money than DSL—as, in fact, it often is—they may tolerate some discrim-
ination by their cable modem provider against certain applications or con-
tent providers before canceling their accounts and calling the telephone
company. Likewise, if consumers invest heavily in the platform they initial-
ly adopt—say, by making extensive use of an e-mail address specific to that
platform—they may hesitate before incurring the costs necessary to switch
to an alternative platform. But the central point remains: over time, con-
sumers can expect increasing choices in the broadband marketplace, and
those choices will tend to weaken a firm’s incentives to engage in signifi-
cant monopoly leveraging.
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The final factor that may reduce the need for heavy preemptive safe-
guards against such leveraging relates to a firm’s internalization of comple-
mentary externalities. This economic phenomenon, which we will call the
“complementary externalities” principle for short, is closely related to the
“one monopoly profit” principle we addressed in chapter 1. Recall that the
total profits a monopolist can earn if it seeks to leverage its monopoly in
one market (here, the market for physical-layer broadband access) by dom-
inating a complementary market (here, the applications and content mar-
kets) are theoretically no greater than the extra profits it could earn in an
unregulated environment simply by charging more for the monopoly prod-
uct itself. This fact gives the monopoly platform provider a powerful incen-
tive to enhance its platform’s attractiveness to consumers so that more of
them will pay a higher price for it. Accordingly, the monopolist can nor-
mally be expected to take whatever steps are necessary, including steps to
promote competition in the applications market, to spur the creation of
complementary products that will drive demand for its platform.

This complementary externalities principle is subject to several excep-
tions, the best known of which, as mentioned in chapter 1, is called “Bax-
ter’s law” in honor of the Justice Department antitrust official who invoked
it in breaking up AT&T in the early 1980s. As applied here, Baxter’s law
holds that a platform monopolist does have strong incentives to monopo-
lize a largely unregulated applications market if the platform market itself
is subject to rate regulation.14 This exception had great significance for
Internet access in the pre-broadband world because regulators have long
capped the price that telephone companies may charge consumers for use
of the circuit-switched telephone network that served as the monopoly
platform for Internet access for many years. Because these companies were
barred from extracting monopoly profits from the use of that platform
itself, they had an incentive to extract such profits instead by charging
supracompetitive rates for Internet access and other information services—
an objective that would necessarily require discriminating against rival
providers that could offer subscribers lower, cost-based rates for the same
services. The regulatory response, as discussed above, was the set of non-
discrimination requirements adopted in the Computer Inquiries.

As a practical matter, however, Baxter’s law does not apply—and the
complementary externalities principle arguably does apply—in the broad-
band world because regulators have not capped the rates that providers
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may charge their customers for broadband Internet access. This fact
removes a key incentive for even a dominant broadband provider to dis-
criminate against unaffiliated applications and content providers, for such
discrimination cannot increase the provider’s overall profits and could pos-
sibly lower them if it degraded consumers’ perceptions of the platform as
a whole.

We do not, however, wish to overemphasize this last point, for the com-
plementary externalities principle is subject to several additional excep-
tions beyond Baxter’s law. To take a few examples, a dominant broadband
firm might have incentives to discriminate against unaffiliated content or
applications providers if it views them as potential rivals in the platform
market itself; or if the applications market is to some extent independent
of the platform market and is itself subject to scale economies or network
effects; or if the dominant firm is simply irrational and misperceives how
its interests are affected by the “one monopoly profit” rule.1S Our essential
point is this: if they enjoy significant market power at the physical layer,
non-price-regulated broadband providers might, but do not inevitably,
have incentives to discriminate against unaffiliated content and applica-
tions providers. The complex economics of that point often get lost in the
rhetoric about whether to force last mile broadband providers to open up
their networks to unaffiliated ISPs or to provide non-discriminatory access
to content and applications providers.

II. Three Proposals for Addressing Monopoly
Leveraging Concerns

Some policymakers view the steady mass migration to broadband Internet
access with mixed emotions. On the one hand, they recognize that the cable
and telephone providers of these new broadband services are adding enor-
mous value to the economy, both by making electronic communications
much more versatile and efficient and by exponentially expanding the
range of communications-related services available to ordinary consumers.
They also acknowledge that, to an extent, these broadband companies
need adequate incentives—i.e., the prospect of significant profits—to con-
tinue investing billions of dollars in the construction of broadband facili-
ties to ever greater numbers of consumers, including those who live in
“high cost,” less densely populated regions.
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On the other hand, some observers worry that these companies, if inad-
equately regulated, will carve up the country into broadband monopolies
or duopolies and, after getting consumers hooked on this new technology,
will discriminate against unaffiliated firms at the applications and content
layers. For example, they speculate, once Time Warner’s cable system dom-
inates the market for broadband access in particular areas, it will have
incentives to discriminate subtly in favor of Warner Brothers’ content and
against the content of corporate rivals like Disney. Advancing this type of
argument, Stanford professor Lawrence Lessig claims that broadband
providers, disdainful of the Internet’s traditionally non-proprietary open-
ness, can and will “use the architecture [of their networks] to regain strate-
gic control” of the Internet as a medium for communication. In particular,
Lessig suggests: ““Everyone knows that the broadband era will breed a new
generation of online services, but this is only half the story. Like any inno-
vation, broadband will inflict major changes on its environment. I will
destroy, once and for all, the egalitarian vision of the Internet.’”16

The monopoly leveraging concerns raised by Lessig and others have
spawned three general categories of proposed policy responses, each of
which is distinguished from the others by the layers of the Internet on
which it focuses. The first would entitle an end user to gain nondiscrimina-
tory access to the ISP of her choice, no matter who her broadband trans-
mission provider might be. This approach, sometimes known as open
access—or, as the FCC calls it, multiple ISP access—seeks to preserve in the
broadband environment the role of independent ISPs as competition-pro-
tecting intermediaries operating at the logical layer. The second proposal,
often accompanied by the catchphrase “Net neutrality,” would limit the
ability of any broadband provider to deny end users access to particular
applications or content over its system. The third aims to stimulate greater
competition at the physical layer, and thus limit monopoly leveraging con-
cerns at the higher layers, through the creation or elimination of leasing
obligations for the broadband-specific facilities of wireline telephone com-
panies. We address each of these policy responses in turn.

A. Multiple ISP access

As noted, the Computer Il unbundling rule has long required telephone
companies to strip out the underlying transmission function from any
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Internet access services they sell consumers, tariff it, and sell it on equal
terms to unaffiliated ISPs. This assures “open access” to wireline broad-
band platforms such as DSL. Not until the late 1990s did anyone think that
cable television pipes, originally designed to carry the same TV signals past
everyone’s house, could provide the same range of information services as
telephone networks with their dedicated, customer-specific loops. But the
cable modem providers, wasting no time in proving the skeptics wrong,
secured an early head start in the race for the residential broadband mar-
ket, leaving their rivals to play catch-up ever since. Unlike the telephone
companies, these cable companies have never had any Computer II obliga-
tion to “unbundle” the transmission component of their broadband Inter-
net access and sell it to unaffiliated ISPs. Instead, they typically offer their
customers Internet access through an affiliated ISP: subscribers to Com-
cast’s cable modem service, for example, are served by Comcast.net.

The upshot was that, by the turn of the millennium, many industry
observers expected these largely unregulated cable networks to replace
telephone networks as bottleneck last mile facilities for residential Internet
access and put much of the historically independent ISP industry out of
business. This concern spurred an incongruous coalition of telephone com-
panies, ISPs, and consumer advocates to lobby local, state, and federal
authorities to require cable systems to provide “open access” to unaffiliat-
ed ISPs.

In a nutshell, advocates of “multiple ISP access,” as the FCC now calls
it, want the government to ensure that consumers of cable modem service
have a choice among ISPs and enjoy the same sort of independent relation-
ship with their chosen ISPs that consumers have traditionally enjoyed in
the dial-up context. They hope that these unaffiliated ISPs can serve as log-
ical layer buffers between the Internet’s physical layer on the one hand and
its applications and content layers on the other, frustrating any effort by
the cable companies to leverage their presumed dominance in the broad-
band transmission market to discriminate against unaffiliated providers of
content and applications. As one AOL proponent of multiple ISP access
described the debate to the New York Times in August 1999, “I’'m in awe
of the magnitude and money involved . . . . But at its core this is really
about an important principle. This involves a lot more than whose garage
the Mercedes will be parked in, as the saying goes about big money cases.
It involves who will control the Internet.”1” AOLs own advocacy for open
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access was notoriously short-lived: in early 2000, after announcing its pro-
posed merger with cable giant Time Warner, it wavered in its commitment
to the cause. But others have carried it on to the present day.

Proponents are often vague about the technical details of their “multi-
ple ISP access” proposals, and that lack of specificity makes it difficult to
analyze the precise merits of those proposals. From an engineering perspec-
tive, there are several different ways to ensure an ISP’s “access” to end users
over a cable modem system. Some methods are more meaningful than oth-
ers. For example, multiple ISP access would mean very little if it signified
only that cable companies must allow each end user to select the website
of her chosen ISP as her default home page when she opens her Web brows-
er. That would essentially equate ISPs with Web “portals” like Yahoo! and
Excite. End users are unlikely to attribute enough independent value to
such portals to send them monthly paychecks for access to their directories
and content (with the primary exception of AOL), particularly if they are
already subscribing to the default ISP service bundled with cable modem
service.

“Opening” a cable network to independent ISPs becomes somewhat
more complicated if access means more than merely allowing them to serve
as a user’s default home page. The basic challenge lies in the fact that—
unlike telephone networks, with their dedicated loops to each end user—
cable networks employ an Ethernet-type (or “bus”) configuration similar
to that used in office LANSs (see chapter 4). This means that many end users
with separate ISPs must share a given “loop,” which in turn means that
some mechanism must be devised to allocate bandwidth on that shared
loop among the ISPs, either at the cable headend or elsewhere in the cable
operator’s packet network. Most cable “multiple ISP access” arrangements
thus leave much of the physical “traffic cop” control of the system as a
whole in the hands of the cable modem operator. This does not itself pre-
clude robust forms of multiple ISP access, but it does significantly compli-
cate their implementation.

Indeed, there is some evidence that, even when given the opportunity
to minimize their reliance on the cable company’s packet network, inde-
pendent ISPs opt against it. Consider, for example, how the parties have
implemented the ISP access condition the FTC imposed in 2000 as a con-
dition for approving the Time Warner merger.18 Christopher Yoo contends
that, “[c]ontrary to the original expectations of the FTC, the unaffiliated
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ISPs that have obtained access to AOL-Time Warner’s cable modem sys-
tems under the FTC’s merger clearance order have not placed their own
packet network and backbone access facilities within AOL-Time Warner’s
headends. Instead, traffic bound for these unaffiliated ISPs exits the head-
end via AOL-Time Warner’s backbone and is handed off to the unaffiliat-
ed ISP at some external location.”!” And, he concludes, “[t]he fact that
these unaffiliated ISPs have found it more economical to share AOL Time
Warner’s existing ISP facilities rather than build their own strongly suggests
that integrating ISP and last-mile operations does in fact yield real efficien-
cies.”20 Although it would be a mistake to draw industry-wide conclusions
from this one example, the Time Warner experience does point out the
complexities and limitations of the “multiple ISP access” model for
addressing monopoly leveraging concerns.

Such limitations have led some industry observers to conclude that, if
the government wishes to intervene in the Internet marketplace to protect
the independence of applications and content providers, it should do so
more directly, by forcing physical layer transmission providers to justify
any deviation from the Internet’s end-to-end principle. We address such
“Net neutrality” proposals later in this chapter. For now, however, we focus
on the tortuous regulatory history of multiple ISP access proposals, which
remain alive and relevant to this day.

The first regulators to require cable companies to provide multiple ISP
access were local franchising authorities, the city and county agencies that
allow cable companies to use public rights-of-way to provide cable televi-
sion service, traditionally on a monopoly basis, in exchange for the pay-
ment of franchise fees and various other concessions. Cable operators went
to court to challenge these new ISP access requirements, and the ensuing
litigation ultimately turned on questions about the proper statutory frame
of reference for determining whether and how cable modem service should
be regulated.

As discussed in chapters 1 and 6, the industry-governing Communica-
tions Act of 1934—as it has developed over the decades, both before and
after its substantial revision by the 1996 Act—remains divided into sever-
al substantive “Titles” that prescribe distinct regulatory schemes for differ-
ent types of end-user services. Although the Internet places great strains on
these distinctions, they remain a critical part of U.S. telecommunications
law. Here, the facilities underlying cable modem service are clearly cable
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networks, which are otherwise subject to regulation under Title VI of the
Act.21 The service itself, however, is a chameleon: it supports higher layer
applications that often resemble traditional services regulated under vari-
ous titles of the Act.22 For example, cable modem service supports high
quality VoIP applications, which resemble voice telephone services tradi-
tionally regulated under Title II of the Act. Cable modem service also sup-
ports streaming video, which resembles video programming traditionally
regulated under Titles IIT and V1.

But these are voice and video “services” with a twist. The “intelligence”
that makes them possible can, and often does, reside not in the cable infra-
structure as such, but in server software maintained by non-carrier appli-
cations providers and in client software controlled by end users. There are,
however, important exceptions to this rule. For example, cable operators
have begun selling applications-layer VoIP services to end users over phys-
ical layer cable modem connections. And, like other IP network operators,
they may well prioritize the packets associated with such latency-sensitive
applications by assigning them special headers that move them to the front
of the queue in the event of congestion in the network’s routers. For the
most part, however, the layered nature of Internet traffic means that a
physical network is indifferent to the applications-related cargo of the
packets streaming across it, and those packets are themselves indifferent to
the physical layer characteristics of the network so long as they can move
across it quickly enough for their associated applications to run properly.

In essence, there are now two principal contenders in the debate about
how to characterize cable modem service within the legacy framework of
the Communications Act of 1934. Opponents of heavy regulation for that
service, such as the cable companies, tend to characterize it solely as an
interstate “information service.” This description would place cable modem
service within the FCC’s long tradition of exempting enhanced service
providers—from Lexis/Nexis to full-blown ISPs like Earthlink—from com-
mon carrier regulation under Title IT and from any state telecommunica-
tions regulation at all. So characterized, cable modem service would be
subject to presumptively minimalist regulation under the FCC’s “ancillary”
Title I authority, which we discuss in the next chapter.

In contrast, proponents of multiple ISP access rules characterize cable
modem service as a combination of (i) an information service at the logical
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and higher layers and (ii) an interstate telecommunications service at the
physical layer.23 Paradoxically, characterizing cable modem service as (in
part) a telecommunications service has the effect of precluding local fran-
chising authorities from imposing any multiple ISP access requirement: the
Act generally prohibits them from “requir[ing] a cable operator to provide
any telecommunications service or facilities . . . as a condition of” any cable
franchise.24 But the silver lining for multiple ISP access advocates is that,
under this approach, cable modem service would be presumptively subject
to the full complement of federal common carrier regulation under Title II,
including (they argue) obligations to provide unaffiliated ISPs with nondis-
criminatory access to the cable network.

The Ninth Circuit did much to encourage this way of thinking in a pair
of decisions issued in 2000 and 2003. In the first of these cases, the court
invalidated the City of Portland’s multiple ISP access requirement on the
theory that cable modem service does indeed contain a telecommunications
service component: “Like other ISPs, [a cable modem service] consists of
two elements: a ‘pipeline’ (cable broadband instead of telephone lines), and
the Internet service transmitted through that pipeline. However, unlike oth-
er ISPs, [the cable broadband provider] controls all of the transmission
facilities between its subscribers and the Internet. To the extent [a cable
broadband provider] is a conventional ISP, its activities are one of an infor-
mation service. However, to the extent that [a cable operator] provides its
subscribers Internet transmission over its cable broadband facility, it is pro-
viding a telecommunications service as defined in the Communications
Act.”25 In so ruling, the court stripped the localities within its jurisdiction
of any power to require multiple ISP access and simultaneously embraced
a characterization of cable modem service that, if followed in other con-
texts, would subject that service to federal common carrier regulation
under Title II.

During the course of the controversy, the FCC took no meaningful
steps to resolve these issues because, given the perceived enormity of the
stakes, opposing political pressures had kept the Commission in a state of
near-paralysis for several years. As a result, the Commission stood by and
watched as the courts took the lead in defining national telecommunica-
tions policy. Indeed, the Ninth Circuit began its Portland opinion by not-
ing that the “FCC has declined, both in its regulatory capacity and as
amicus curiae, to address the issue” before the court.26
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In March 2002, the FCC finally issued its long-awaited Cable Modem
Order, which declined to impose any “multiple ISP access” regime for cable
modem service and, in the process, sought to clear up the confusion about
the proper legal characterization of that service.2” The Commission began
with the fairly uncontroversial observation that cable modem service
embodies at least an information service “regardless of whether subscribers
use all of the functions provided as part of the service, such as e-mail or
web-hosting, and regardless of whether every . . . service provider offers
each function that could be included in the service.”28

The FCC next reaffirmed prior suggestions that the categories of
“information service” and “telecommunications service” are, by statutory
definition, “mutually exclusive.” The term “telecommunications service,” it
observed, is defined as “the offering of telecommunications for a fee direct-
ly to the public . . . regardless of the facilities used,” and “telecommunica-
tions” in turn is defined as “the transmission . . . of information of the
user’s choosing, without change in the form or content of the information
as sent and received.”2? The Commission reasoned that end users who pur-
chase an “information service” cannot simultaneously receive “transmis-
sion . . . without change in the form or content of the information as sent
and received.” After all, the very definition of information service, which
closely tracks the FCC’s earlier definition of “enhanced service,” is “the
offering of a capability for generating, acquiring, storing, transforming,
processing, retrieving, utilizing, or making available information via
telecommunications|.]”30

The Commission, which had not been a party to the Portland litigation
and did not view itself as bound by the Ninth Circuit’s decision, thus reject-
ed that court’s conclusion that, in selling cable modem service to end users,
a cable company sells them a “telecommunications service” subject to Title
IT common carrier obligations in addition to a Title I “information serv-
ice.”31 And the FCC reaffirmed that cable modem providers would remain
exempt from any Computer II obligation to unbundle the transmission
component of their service and sell it on a wholesale basis to unaffiliated
ISPs. As the FCC explained, “for more than twenty years, Computer 11
obligations have been applied exclusively to traditional wireline services
and facilities”—i.e., to telephone companies, not cable companies.32 The
Commission refused to extend the Computer Inquiry rules outside that
industry context or, more broadly, “to find a telecommunications service
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inside every information service, extract it, and make it a stand-alone offer-
ing to be regulated under Title II of the Act.”3?

The FCC’s Cable Modem Order was appealed in several circuits and,

in a stroke of bad luck for the Commission, ended up back in the Ninth
Circuit. In Brand X Internet Servs. v. FCC,** the Ninth Circuit invalidated
the Commission’s belated characterization of cable modem service as solely
an “information service” and, following the precedent of the Portland deci-
sion, concluded that this broadband product contains a Title IT “telecom-
munications service” as well. This decision, which the Supreme Court
agreed to review as this book went to press, reflects a quirk of adminis-
trative law. Whereas reviewing courts are normally required to defer to an
agency’s interpretation of ambiguous statutory language in the first
instance, the FCC’s earlier failure to interpret the Act on this point before
the Portland case was decided led the Brand X court, in the words of a
concurring judge, to “aggrandize, rather than limit [its] power over an
admittedly complicated and highly technical area of telecommunications
law.”%
The Ninth Circuit’s decision immediately complicated the FCC’s ini-
tiative to develop a new regulatory model for broadband services. As
chapter 6 explains, Title I, which contains no substantive rules of its own,
begins with the premise that regulation is unwarranted and permits pol-
icymakers to add rules only as the need for them is demonstrated. Title II,
by contrast, begins with the premise that regulation is justified and allows
policymakers to lift particular regulations only upon showing that there is
no need for them. If ultimately adopted by the Supreme Court, the Ninth
Circuit’s approach would presumably require the FCC to take the Title IT
route.

Despite the rhetoric from the critics of the Ninth Circuit’s decision,
however, the outcome of this battle of competing characterizations may ulti-
mately have limited significance for the cable industry. It is by no means
clear what sorts of “multiple ISP access” obligations, if any, follow from
the mere characterization of the transmission component of cable modem
service as a “telecommunications service.” And the FCC has hedged all bets
by proposing to exercise its broad statutory authority (discussed in the next
chapter) to “forbear” from the application of any Title Il common carriage
requirements that any court, including the Ninth Circuit, might deem
applicable to cable modem service—a proposal the Ninth Circuit itself
seemed to endorse.*® In so doing,the FCC promised to address in a separate
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proceeding the concern that this selective non-regulation of cable modem
service imposes a serious competitive disadvantage on the telephone com-
pany providers of competing DSL services, to which common carriage obli-
gations remain applicable.3” But so far it has taken no concrete measures
in that direction.

In another passage of the Cable Modem Order left undisturbed by the
Ninth Circuit, the FCC took one further step in shielding cable companies
from any obligation to open their networks to unaffiliated ISPs. Some par-
ties had claimed that certain cable modem providers were already, in effect,
providing raw transmission services to ISPs, which in turn incorporated
these services into the finished information services that they sold to the
public. These parties hoped that the FCC would thus characterize these
cable companies as “telecommunications service” providers from the per-
spective of the ISPs (as opposed to end users) and require them to provide
similar telecommunications services to other ISPs on a common carrier
basis. The FCC rejected this argument. It first found that the issue does not
generally arise because cable companies, not ISPs, retain the primary com-
mercial relationship with end users in the provision of cable modem serv-
ice, such that the ISP cannot be meaningfully characterized as a
“purchaser” of any transmission service. The Commission acknowledged a
single possible exception to this general rule, arising from the FTC merger
condition that forced AOL-Time Warner to negotiate the terms on which
unaffiliated ISPs can gain access to its broadband platform. Although the
Commission expressed uncertainty that these ISPs actually purchase any-
thing that could be called a stand-alone transmission service from Time
Warner, it concluded that, even if they do, Time Warner should be free to
sell that service to them on a private carriage basis under Title I rather than
as a common carriage “telecommunications service” under Title II.38

This treatment of cable modem service perpetuates a competitively sig-
nificant asymmetry in the way that cable and telephone companies are reg-
ulated when they provide broadband services. Telephone companies
commonly wish to sell bulk DSL transmission services to chosen ISP part-
ners and other large business customers without incurring any obligation
to provide those same services more generally on a common carrier basis.
For example, a telephone company might enter into a joint venture with an
unaffiliated ISP like MSN or AOL to provide a bundled DSL and Internet
access service to end users. Under such an arrangement, the ISP might act
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as the primary retail provider of that bundled service to end users and
would purchase the DSL transmission input from the telephone company
at a volume discount. (In effect, the telephone company would provide
DSL transmission over each end user’s line as though it were providing the
service to the end user directly, but it would sell that transmission service
to the ISP on a discounted wholesale basis instead and leave it to the ISP
to combine this wholesale transmission input with Internet access.) Such an
arrangement might make sense to both sides as a business matter, howev-
er, only if they can flexibly negotiate a special contractual relationship
without thereby entitling all similarly placed ISPs to opt into the same con-
tractual terms with the telephone company. There can be no such flexibili-
ty, at least as a formal matter, if the telephone company must act in this
context as a common carrier, publicize the details of the deal in a filed tar-
iff, and sell the same transmission services to other ISPs on the same terms.

Since, in these circumstances, the incumbent telephone company is sell-
ing the ISP a pure transmission service, it cannot argue for exemption from
Title IT common carriage obligations on the ground that it is providing only
an information service. Instead, such companies have petitioned the FCC
to allow them, like cable companies, to sell bulk transmission services to
ISPs on a private carriage basis.3? As discussed in the next chapter, permit-
ting a wireline service to be offered at private carriage is one of two estab-
lished statutory mechanisms (the other being the “information service”
classification) for removing the service from the scope of legacy regulation
under Title II and placing it fully within the FCC’s “ancillary” Title I juris-
diction, under which deregulation is the rule. The FCC has sought com-
ment on whether to allow wireline ILECs to sell bulk DSL services to ISPs
at private carriage, but here too it has taken no concrete steps in that direc-
tion.

B. “Net neutrality” and the end-to-end principle

The debate continues about whether the government should impose multi-
ple ISP access obligations on cable modem and DSL providers. This con-
troversy obviously has enormous implications for the nation’s many
independent ISPs, which are struggling to define their role in an increasing-
ly broadband-oriented industry. But even advocates of greater government
intervention in this market wonder whether such access obligations are the
best response to concerns about monopoly leveraging.
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First, relying on ISPs to address those concerns seems a bit retrograde
because, as discussed, there is no straightforward way to ensure in the
broadband context—and specifically in the cable modem context—the
same clear distinction that prevails in the dial-up setting between an end
user’s last mile transmission provider and her ISP. This, however, does not
mean that an end user’s choice of ISPs is completely irrelevant. ISPs can dif-
ferentiate themselves through features like distinctive privacy policies, pro-
prietary content, creative e-mail options, and opportunities to filter out
spam and other unwanted content. And, at a minimum, giving end users a
choice of ISPs introduces a separate brand and a new commercial relation-
ship into their Internet experience. As Tim Wu observes, however,
“[c]ompetition among ISPs does not necessarily mean that broadband
operators will simply retreat to acting as passive carriers in the last mile.”40

Second, requiring broadband access providers to accommodate novel
forms of multiple ISP access—much like requiring incumbent telephone
companies to “unbundle” the “elements” of their networks to CLECs—can
present significant regulatory costs. Particularly in the cable modem con-
text, where such access remains technologically experimental, such obliga-
tions require intrusive and ongoing oversight by regulators. Wu points out
that these obligations could also hobble the developing market for high-
quality voice and other real-time services over IP networks. To provide
such services, network operators must give priority to packets associated
with real-time applications. “To the extent open access regulation prevents
broadband operators from architectural cooperation with ISPs for the pur-
pose of providing [such real-time] applications,” Wu notes, “it could hurt
the cause of network neutrality” by “discriminat[ing] in favor of data
applications” that are less sensitive to delay.4!

Over the past several years, such concerns have led an increasing num-
ber of commentators to call for a more direct alternative: voluntary adher-
ence to—and, if necessary, regulatory enforcement of—an anti-
discrimination principle that its proponents sometimes call “Net neutrali-
ty.” Although it can be used in combination with either of the other two
forms of regulatory intervention discussed in this chapter, the Net neutral-
ity principle does not itself try to promote greater competition at either the
physical or the logical layer. Instead, it assumes imperfect competition at
both of these layers and responds by directly regulating the ability of any
physical transmission provider to compromise consumer choice at the
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applications and content layers. Understanding the purpose of Net neutral-
ity proposals requires a review of the end-to-end principle of the Internet,
first articulated in a famous paper by network architects Jerome Saltzer,
David Clark, and David Reed.*2

One key difference between the Internet and the telephone network, as
discussed in the previous chapter, is where the “intelligence” is said to lie.
In the telephone network, the intelligence resides in centralized circuit
switches, which run the software needed for caller identification, call-for-
warding, and other smart features. In the Internet environment, the intelli-
gence traditionally resides at the “edges” of the network, in end user
devices and in the servers of various applications providers. The network
itself is “dumb”; it notes the destination of individual packets and sends
them on their way, but it is indifferent to the nature of the applications
those packets will run within the computers on either end.

Lawrence Lessig, perhaps the best-known advocate of Net neutrality
principles, views this end-to-end characteristic as the defining principle of
the Internet, with three critical benefits:

First, because applications run on computers at the edge of the network, innovators
with new applications need only connect their computers to the network to let their
applications run. . .. Second, because the design is not optimized for any particular
existing application, the network is open to innovation not originally imagined . . .
Third, because the design effects a neutral platform—neutral in the sense that the
network owner can’t discriminate against some packets while favoring others—the
network can’t discriminate against a new innovator’s design. If a new application

threatens a dominant application, there’s nothing the network can do about that.43

Lessig, Wu, and others believe that the broadband revolution threatens to
compromise this end-to-end principle by placing Internet access in the
hands of companies that, like cable modem providers, inherently favor
“control” over “freedom.” “If the cable companies prefer some content
over others, that’s the natural image of a cable provider. If your provider
declines to show certain stations, that’s the sort of freedom we imagine it
should have. Discrimination and choice are at the core of what a cable
monopoly does; neutrality here seems silly.”#4 And that, in a nutshell, is
what troubles Lessig about the trajectory of the modern Internet. Internet
access was traditionally provided for many years on the networks of com-
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mon carrier telephone companies that have long been subject to the Com-
puter 1T unbundling rule and various other regulatory obligations of neu-
trality, and those obligations kept the Internet free and open to all. But
“[a]s the Internet moves from the telephone wires to cable,” Lessig asks
rhetorically, “which model should govern? . . . Freedom or control?”45

Lessig has called for whatever government intervention might be need-
ed to ensure the ultimate triumph of “freedom.” And, like Wu, he suggests
that the optimal way to achieve this outcome might be a less structural
solution than multiple ISP access to cable systems and a more direct
requirement of network neutrality: “If the concern at stake is that network
providers will leverage control over the network into some control over
content—if the concern is that they will have an incentive to compromise
the principle of end-to-end—then rather than requiring unbundling of serv-
ices, the government could adopt a more direct regulatory strategy: if you
provide Internet services, then you must provide them consistent with the
principle of end-to-end.”46

To assess this “Net neutrality” proposal, we must move from theory to
practice and ask two critical sets of questions. First, what is the harm to be
avoided? Second, how would any regulatory remedy for that harm be
enforced, and would it present costs that outweigh the benefits?

The asserted need for Net neutrality rules

Let’s begin with identification of the harm to be avoided. The literature
abounds with pessimistic scenarios in which broadband providers—typi-
cally cable companies—achieve monopolies in the Internet access market
and then begin overtly discriminating against unaffiliated providers of
applications and content. Jerome Saltzer fears that cable modem providers
will curtail consumers’ ability to run streaming video over their broadband
connections because these providers “have a conflict of interest—they are
restricting a service that will someday directly compete with cable TV.”47
Lessig likewise fears that the same technology that facilitates high quality
VoIP—identifying the packets associated with voice and other real-time
applications and moving them to the front of the queue—will enable
broadband providers “to slow down a competitor’s offerings while speed-

ing up [the provider’s] own—Ilike a television set with built-in static for
ABC but a clear channel for CBS.”48
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There is no strong empirical basis for these concerns, at least so far.4?
There is certainly no evidence that cable companies have yet engaged in the
sort of overtly anticompetitive conduct that Lessig fears. There may be sev-
eral reasons for this. First, such conduct would subject cable companies at
least to the risk of antitrust sanctions—a topic we explore at greater length
in chapter 13. To be sure, antitrust is an imperfect remedy, and monopo-
lists have many means at their disposal to discriminate subtly against rivals
without crossing any explicit lines. And, as the Microsoft litigation
revealed, such discrimination in high tech markets may be easier to pre-
empt prospectively than to remedy retrospectively.’0 In particular, once a
monopolist in a network industry chooses a particular architecture—say,
one that facilitates certain applications only for a limited set of preferred
providers—network effects may cause the market as a whole to become
dependent on that architecture, even if it turns out to have inseverable anti-
competitive characteristics. Even so, the threat of treble liability or struc-
tural remedies under the Sherman Act may well keep most monopolists
fairly honest most of the time, and some observers argue that it is unnec-
essary to supplement this threat with prescriptive Net neutrality regula-
tion.51

Second, the industry trend is away from, not towards, monopoly in any
event. In an increasing number of markets, consumers have a choice of at
least two broadband providers. Such cross-platform competition itself pro-
vides an additional check at least against flagrant discrimination, although
some fear that a duopolistic market structure, where it persists, will do a
poor job of safeguarding consumer interests.

Third, even in the absence of cross-platform competition, a platform
monopolist’s incentives to discriminate against unaffiliated applications
providers are both more qualified and less straightforward than many
commentators assume. This often unappreciated complexity relates to the
“complementary externalities” principle discussed earlier in this chapter.
Consider, for example, Saltzer’s fear that cable companies would block
streaming video over cable modem connections to preserve their cable tel-
evision revenues. The pipe into the home that supports cable modem serv-
ice is the same pipe that supports conventional cable television service. If
this pipe were to give the cable company a monopoly in the provision of
high bandwidth services (data and video), the company could theoretically
maximize its overall revenues by charging monopoly profits for use of the
pipe to transmit signals or bits of any kind, irrespective of the higher layer
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services provided on top of it. Indeed, limiting those services might degrade
the value of the pipe to end users and reduce the monopoly rates they are
willing to pay for it.

In the early years of cable modem service, however, some providers did
in fact block streaming video applications from their systems, a practice
they have since discontinued in the face of consumer outcry. Indeed, Dan
Somers, the former CEO of AT&T Broadband, fueled the concerns of con-
sumer advocates by declaring that “AT&T did not spend $56 billion to get
into the cable business ‘to have the blood sucked out of our veins.””92 How,
though, can Somers’ sentiment be squared with the complementary exter-
nalities principle? Remember that this principle is subject to several excep-
tions. For example, allowing unrestrained video streaming might restrict a
cable company’s ability to engage in retail price discrimination in the sale
of video programming, such as the opportunity to impose different charges
for distinct tiers of service. Or a vertically integrated cable company might
discriminate against rivals whose content appears on non-cable platforms
as well and who, absent such discrimination, would benefit overall from
greater network effects or scale economies. Or the cable company might
simply overlook the economic logic of the complementary externalities
principle and engage in irrational discrimination for its own sake.’3

Whatever the reason, the more important practical point is that cable
companies, responding to market pressures, no longer restrict streaming
video applications. And, to date at least, cable companies have generally
limited any other “discrimination” to restrictive policies that particular
consumers may find inconvenient but that policymakers should not gener-
ally find alarming.54 For example, cable companies have included clauses
in subscribership agreements that preclude ordinary end users from host-
ing servers on the network; if particular users want to host websites, they
must pay more. Here, though, the cable companies appear to be acting
appropriately as “traffic cops,” setting the price signals needed to ensure
efficient conservation of bandwidth on a shared network. Sometimes cable
companies have also blocked the use of virtual private networks (VPNs),
which include secure but bandwidth-intensive “work at home” applica-
tions. Although this policy too was justified as a means of bandwidth con-
servation, the linkage between the policy and objective was weaker, and the
largest cable companies have now generally opened their networks to VPN
applications. Finally, a number of cable companies sought to engage in rou-
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tine retail price discrimination by prohibiting subscribers from connecting
more than one computer to a single cable modem connection. But the
growing popularity of wireless home networks, together with the availabil-
ity of DSL as an alternative, has caused most of these companies to rescind
that prohibition as well.

In short, there is little evidence so far of comprehensive plans by the
major broadband providers to leverage their market power at the physical
layer to crush competition at the higher layers.> This is not to rule out the
possibility that they may someday pursue such plans, nor is it a reason for
regulators to fall into complacency. At this point, it is still far from clear
what will drive the conduct of the cable companies in this market: the com-
plementary externalities principle or its numerous exceptions. Thus, unlike
many proponents (or opponents) of government-imposed Net neutrality
rules, we do not assume uncritically that vertically integrated broadband
providers will (or will not) engage in reflexive discrimination at the appli-
cations and content layers. At this point, however, the dearth of genuine
abuses gives regulators good reason to hesitate before preemptively regu-
lating how broadband providers run their networks.

The potential costs of Net neutrality rules

We now turn to the second set of questions raised by the Net neutrali-
ty debate: how exactly would a “neutrality” principle work, and what sorts
of costs might accompany the benefits? To get a sense of the potential
answers, we turn to an analogy often favored by Net neutrality advocates:
the electric power grid. “The Internet,” Lessig explains, “isn’t the only net-
work to follow an end-to-end design, though it is the first large-scale com-
puter network to choose that principle at its birth. The electricity grid is an
end-to-end grid; as long as my equipment complies with the rules for the
grid, I get to plug it in.”56 Lessig and others cite the grid as a model of a
successful, egalitarian, and quintessentially dumb network, whose example
can and should be followed in the Internet world as well, through moral
suasion if possible and regulatory compulsion if necessary. But the analogy
to the grid is flawed in at least two critical respects, each of which instruc-
tively points out the costs that such compulsion might entail.

First, when pressed, few people seriously advocate the enforced main-
tenance of completely dumb broadband networks in strict adherence to the
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end-to-end principle—i.e., networks that can draw no distinction among
packets on the basis of their associated applications. As an initial matter,
network providers and their associated ISPs increasingly offer—and con-
sumers are happy to accept—standard “filtering” features to protect
against spam, viruses, and other unwanted content or applications.
Although these features require providers to violate the strong form of the
end-to-end principle by blocking some of the packets moving across the
network on the basis of their “cargo,” few people would suggest that doing
so is inherently problematic from a public policy perspective. If carried to
an extreme, the end-to-end imperative for keeping intelligence at the edges
of a network would also undermine the feasibility of running real-time
applications.>” To provide quality of service for VoIP, for example, a net-
work often must identify (by means of special headers) the packets associ-
ated with such latency-sensitive applications and give those packets
priority over others.

The essential challenge presented by Net neutrality proposals, then, is
not how to prevent deviations from the end-to-end principle, for they are
inevitable and often desirable, but how to distinguish “good” deviations
from “bad” ones. This task is often phrased in terms of requiring broad-
band providers to justify, as a form of neutral network management, any
“discrimination” they enforce against particular applications.*8 But that is
an inherently subjective and context-specific task, and assigning it to the
government would embroil regulators in the day-to-day specifics of partic-
ular network use policies. This, by itself, is not a reason to avoid the inquiry
altogether, but it is a reason to be wary of the regulatory transaction costs
and rent-seeking it would inevitably generate.

The second flaw in the analogy to the neutrality of the electric power
grid relates to the trade-off that reappears in various forms throughout this
chapter: how best to balance the public’s interest in preserving a neutral
broadband network with its interest in encouraging private companies to
create such networks in the first place. Much like the legacy telephone net-
work itself, the electric power grid was built either by government agencies
or (more commonly) by regulated monopolists who, in exchange for build-
ing out their facilities to underserved areas, were guaranteed an opportuni-
ty to earn a reasonable rate of return for their services. No one is
guaranteeing cable companies any particular return on the multi-billion
dollar network upgrades required to provide cable modem service to the
public. Nor can telephone companies assume that they will earn a return
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on the billions they may invest in next generation fiber networks to serve
mass market customers. Nor is anyone likely to guarantee such returns to
any of the other would-be competitors to the first-in broadband providers,
such as wireless companies or, for that matter, the electric power compa-
nies themselves (which are experimenting with “broadband over power-
line” technology). For its part, the government has shown little inclination
to underwrite the broadband buildout, except to the extent that it has
assessed special fees on telecommunications providers to help subsidize
broadband connections for schools and libraries, as noted in chapter 10.

These considerations present a dilemma. Outside the regulated monop-
oly setting, rational firms do not generally choose to incur huge sunk costs
to provide a product that, by regulatory design, must be largely indistin-
guishable from all other such products. That is because the potential down-
side of the investment (non-recovery on the enormous sunk costs) remains
as catastrophic as before, but now the potential upside is limited by the
customarily modest margins earned by even successful providers of prod-
ucts that have very close market substitutes. For the same reason that
investors do not buy bonds with high risks and low yields, potential broad-
band competitors might be deterred from building out networks in a regu-
latory environment intent on keeping networks “neutral.” This is not
necessarily because they wish to integrate vertically and then discriminate
against rival applications providers, but rather because they rightly fear
that they would be unable to distinguish their products in the market or
take advantage of the ability to engage in efficient price discrimination. Put
differently, they worry that the risks they incur in making enormous infra-
structure investments are insufficiently balanced by the potential reward.

These last points warrant elaboration. Before investing in risky propo-
sitions like building out broadband infrastructure, firms will ensure that
they will be able to reap high profit margins (sometimes called “rents”)
from their investments. At least in the short term, firms can earn higher
margins on products that occupy market niches that similar firms cannot
immediately fill, and they are therefore more likely to build the necessary
infrastructure if they believe that they will be allowed to earn those mar-
gins. This dynamic, which characterizes many markets lying somewhere
between states of natural monopoly and perfect competition, is good for
consumer welfare: although some resources are suboptimally allocated,
society is better off because the market benefits from dynamic innovation
(i.e., the introduction of new products).>?
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Broadband providers also seek to extract extra profits from their
investments through efficient price discrimination. Such “discrimination,”
despite the ominous name, often advances consumer welfare in the course
of enabling producers to maximize profits by segmenting the relevant mar-
ket among classes of customers.®0 In the broadband marketplace,
providers can engage in price discrimination by offering different tiers of
service, charging more to certain users and less to others—ideally to users
who would not otherwise adopt the service. This method of “versioning”
products is by no means the only method of price discrimination available
to broadband providers, nor is it necessarily the most effective one. But, by
providing complementary services (such as e-commerce opportunities) on
an exclusive or preferred basis, or by tailoring their services for particular
applications, the broadband platform provider may well be able to identi-
fy with greater confidence those customers who are willing to pay more (or
insist on paying less) and thereby find ways to extract greater profits from
them (or give them special discounts).61 At the same time, these profit-
maximizing practices can both spur innovation and ameliorate the “misal-
locative effects of monopoly” by limiting the likelihood that the search for
monopoly rents will lead some consumers to be inefficiently priced out of
the market.62 Thus, to the extent that an excessively strict application of
the Net neutrality principle may limit a provider’s ability to engage in effec-
tive price discrimination, it could subtly harm consumers by undermining
investment incentives or leading to higher prices overall.

Christopher Yoo cites similar considerations as reasons for opposing
government-enforced Net neutrality rules. In his view, allowing broadband
providers to differentiate their product offerings through customer-specific
deviations from the end-to-end principle will ultimately help promote last
mile investment and prevent the broadband access market “from devolving
into [a] natural monopol[y].”¢3 One method of slicing the onion more fine-
ly to accommodate this concern might be to treat dominant providers of
broadband services differently from the upstarts and free the latter from
any Net neutrality requirements. But, like its more universally restrictive
counterpart, that approach also would generate regulatory costs in the
form of disincentives to innovation by dominant providers as well as inde-
terminate disputes about who is “dominant” and how the relevant markets
should be defined. Perhaps these costs are worth incurring, but advocates
of Net neutrality have not yet demonstrated—at least through convincing
empirical evidence—that they are.64
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Given the minimal evidence of genuine monopoly leveraging abuses,
regulators have stopped short of imposing actual Net neutrality rules on
broadband providers, preferring instead to threaten regulation in the hope
that doing so will make actual regulation unnecessary. In February 2004,
FCC Chairman Michael Powell engaged in precisely such “jawboning”
when he “challenge[d] the broadband network industry” to honor four
“Internet Freedoms” for consumers. These “Freedoms” are: (i) “access to
their choice of legal content,” subject to “reasonable limits . . . placed in
service contracts”; (ii) a right “to run applications of their choice,” except
where “they exceed service plan limitations or harm the provider’s net-
work”; (iii) the right “to attach any devices they choose to the connection
in their homes,” so long as “the devices operate within service plan limita-
tions and do not harm the provider’s network or enable theft of service”;
and (iv) access to “meaningful information regarding their service plans.”65

Except for the last, each of these “freedoms,” as articulated by Powell,
comes with a significant and open-ended exception designed to accommo-
date the concerns of network providers. The very indeterminacy of these

»

exceptions (“reasonable limits,” “exceed service plan limitations,” and
“operate within service plan limitations”) underscores the difficulty policy-
makers would face if they were ever to enforce these “Freedoms” with
actual rules. Powell himself appeared to recognize as much when he added
that, “[bJased on what we currently know, the case for government
imposed regulations regarding the use or provision of broadband content,
applications and devices is unconvincing and speculative. Government reg-
ulation of the terms and conditions of private contracts is the most funda-
mental intrusion on free markets and potentially destructive, particularly
where innovation and experimentation are hallmarks of an emerging mar-
ket. Such interference should be undertaken only where there is weighty
and extensive evidence of abuse”—which, Powell indicated, there is not
now.66

Although they are understandably hesitant to impose formal common
carriage-like rules on this incipient market, policymakers have begun con-
sidering less restrictive regulatory permutations on the Net neutrality
theme. At present, there are two notable such candidates. First, along the
lines of the FTC’s approach to Internet privacy, the FCC could require
companies to post their policies and then enforce adherence to them.67 Sec-
ond, the FCC could adopt an antitrust-like model of regulation, which
would forgo prescriptive regulation in favor of investigating discriminato-
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ry practices on a case-by-case basis.68 The latter approach would move the
FCC in the direction of acting more like an enforcement agency and thus
would raise questions about whether such inquiries should be committed
instead to antitrust courts—a question to which we return in chapter 13.

C. Wireline broadband unbundling rules

To this point, we have covered two of the three major types of proposals
for protecting the competitive integrity of the Internet against the threat of
monopoly leveraging by firms that may have market power in the provi-
sion of last mile transmission services: multiple ISP access and Net neutral-
ity. We now turn to the third set of proposals: those designed to address the
monopoly leveraging concern at its physical layer source by promoting
greater competition in the market for last mile broadband transmission
services. Of course, this set of proposals aims to spur competition in this
market not just to protect competition at the applications and content lay-
ers, but also to provide consumers with higher quality and lower priced
broadband services for their own sake. But since they serve the parallel
purpose of safeguarding against monopoly leveraging, we will discuss them
here.

The terms of debate

It may seem a bit counterintuitive to lump together, for discussion pur-
poses, all proposals to foster greater broadband competition, since the pro-
posals within this class are often mutually antagonistic. The debate
concerns whether new entrants in the wireline telecommunications market
(CLEGCs) should have regulatory entitlements to lease capacity on the
broadband-specific network elements owned by incumbent local telephone
companies (ILECs) such as the Bell companies. ILECs argue that the best
way to promote broadband competition in the last mile is to free them
from any obligation to lease (“unbundle”) such capacity to their rivals.
Such unbundling obligations, they claim, would depress the incentives of
ILECs and CLECs alike to invest in costly facilities that could be used to
challenge the cable companies, which took a substantial early lead over the
telephone companies in the residential broadband access market.6?

CLECs, in contrast, claim that unless regulators give them expansive
rights of access to these wireline broadband facilities, the mass market for
broadband services will indefinitely remain a duopoly shared between
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ILECs and cable companies. In that environment, CLECs argue, each of the
duopolists could raise prices above efficient levels, reduce output, stifle
innovation, and discriminate in favor of their higher layer affiliates in the
provision of applications and content to mass market consumers—precise-
ly the monopoly leveraging concerns that have preoccupied policymakers
since the emergence of “enhanced services” at the dawn of the digital era.
The ILECs respond that widespread cuts in the retail price of DSL services
belie any claim that the industry bears the hallmarks of an entrenched
duopoly today. Invoking the Schumpeterian perspective, they further main-
tain that the additional broadband platforms discussed at the end of the
previous chapter (powerline, satellite, and various fixed and mobile wire-
less services) will destabilize any duopoly over the long term. The ILECs
add that it would be perverse in any event to subject the second-place tele-
phone companies to disproportionately invasive “unbundling” obligations
as they build out the next generation networks needed to catch up to the
cable companies, which are subject to no such requirements.

This debate also involves several fiercely disputed questions of market
definition. First, taking their cue from definitions employed by the FCC
itself in the Triennial Review Order,’9 discussed in chapter 3, ILECs tend
to view the broadband access world as divided into two relevant markets:
one for large “enterprise” business customers and one for “mass market”
customers. The latter market they define to include both residential con-
sumers and small businesses, including the many home offices in residen-
tial neighborhoods served by cable providers. This dichotomy permits
ILECs to argue that they are trailing in both relevant markets: behind the
cable companies in the mass market and behind the established long dis-
tance companies (AT&T, MCI, and Sprint) in the enterprise market. On
that ground, ILECs have sought relief not just from facilities unbundling
obligations, but also from a range of other obligations, such as tariff filing
requirements, in the provision of broadband transmission services.”!
CLEGCs, in contrast, tend to analyze the relevant markets on a more seg-
mented basis. They argue, among other things, that ILECs continue to lead
all competitors in the market for small-to-mid-sized businesses, particular-
ly those with between 20 and 99 employees, although cable companies
have begun making inroads in that market as well.”2

Second, CLECs define an independent market for wholesale broad-
band transmission services—e.g., services that can be purchased by ISPs
and, in turn, bundled into those ISPs’ own retail Internet access services.



Monopoly Leveraging Concerns and the Internet 181

ILECs indisputably “lead” in the provision of these wholesale services, if
only because, under Computer 11, they alone are subject to any enforceable
industry-wide obligation to provide them. CLECs thus argue that broad-
band unbundling obligations are necessary to break the “monopoly” that
ILECs could otherwise exploit in this putative wholesale market. As evi-
dence of such monopoly abuses, CLECs and others claim that ILECs sub-
ject ISPs to anticompetitive “price squeezes” in the form of wholesale rates
for DSL transmission services that are often only slightly lower, even at dis-
counted levels, than the retail rates that those same ILECs charge end users
for bundled DSL Internet access.”3 ILECs respond that defining a separate
wholesale market is inappropriate because, among other considerations,
retail competition from vertically integrated broadband Internet access
providers, such as cable companies, deters ILECs from trying to extract
monopoly profits from wholesale customers.”4 They also claim that the
small margin between their retail prices and their wholesale transmission
rates is the unremarkable product of their need to slash retail prices to
compete effectively with these vertically integrated competitors.

As a legal matter, this set of facilities-leasing disputes is governed by the
same “impairment” standard applicable to all network elements. As we dis-
cussed in chapter 3, section 251(d)(2) directs the FCC, when deciding
which network elements should be subject to any unbundling obligation
under section 251(c)(3), to “consider, at a minimum, whether . . . the fail-
ure to provide access to such network elements would impair the ability of
the [CLEC] seeking access to provide the services that it seeks to offer.” For
present purposes, there are two major categories of broadband elements
subject to this standard: those relating to “line sharing,” and those relating
to “next generation networks.” We address each in turn below.

In considering the unbundling rules related to broadband networks,
keep the following point in mind: the obligations we are about to discuss
relate to the facilities that ILECs must lease to CLECs, not the services that
ILECs must provide to unaffiliated ISPs. Like the facilities-leasing rights
discussed in chapter 3, these are circumscribed not just by section
251(d)(2), but also by the clause of section 251(c)(3) restricting the class of
lessors to “telecommunications carrier[s] for the provision of . . . telecom-
munications service[s].” Because ISPs are generally deemed to fall outside
this class, they benefit from any section 251 leasing rights only indirectly,
by purchasing telecommunications services from CLECs that exercise those
rights directly.
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Line sharing

As discussed in the previous chapter, ADSL services involve dividing up
a copper loop into a “low frequency” band dedicated to voice telephone
services and a “high frequency” portion dedicated to broadband Internet
access. At your house, a special adapter splits the loop into a voice line
leading into your telephone and a data line leading into your computer or
home network. At the telephone company central office—or, in some cas-
es, at a “remote terminal” between your house and the central office—a
separate splitter likewise divides the loop into a voice line leading into a
circuit switch and a data line leading into a packet-switched network en
route to the Internet. The splitter performs the latter task in combination
with a digital multiplexer known as a DSLAM.

In 1999, the FCC—following earlier state initiatives—defined the “high
frequency portion of the loop” as a separate network element and ordered
ILECs to provide it on a stand-alone basis to specialized CLECs.” An ILEC
normally continues providing voice service over these lines and charges end
users the standard retail rates. This arrangement, in which an ILEC pro-
vides voice service and a CLEC provides DSL over a single copper loop, is
known as line sharing. Occasionally, under a distinct arrangement known
as line splitting, the ILEC leases the voice portion of the loop to one CLEC,
usually at the standard rate for the loop as a whole, and the data portion
to another CLEC.”S

Under either scenario, regulators often (though not invariably) con-
strued the applicable cost-allocation principles to preclude the ILEC from
charging anything to the CLEC that leased the high frequency portion of
the loop. They reasoned that loop costs as a whole were already being
recovered either through retail rates, in circumstances where the ILEC kept
the customer for voice services, or through the TELRIC-based wholesale
rate for the loop in its entirety, where the ILEC ceded the voice service to
a CLEC. Moreover, when the incumbents were asked, for cost-recovery
purposes, what costs they had allocated in their accounting books specifi-
cally for the high frequency portion of the loop, they generally replied that

* These data-centric providers are sometimes known as “data LECs,” or “DLECs,”
because they provide only data services and do not wish to lease the entire loop to
provide voice as well as data services to the end user.
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they had allocated none and had allocated all loop costs instead to the
voice service. The FCC and the state commissions concluded that CLECs
deserved access on the same terms, which effectively enabled CLECs to
receive the DSL functionality of the loop for free. Of course, this function-
ality did not present the only network expense for a CLEC seeking to pro-
vide competing DSL services; the CLEC was normally required to provide
its own splitter and DSLAM at the central office and, in combination with
an ISP, obtain transport to an Internet backbone provider.

In its 2002 decision in USTA I, which we discussed in chapter 3, the
D.C. Circuit vacated the FCC’s line-sharing rules on the ground that the
FCC had inadequately considered the market leadership of cable modem
service when finding that the high frequency portion of the loop met the
“impairment” standard.”6 The court reasoned that “mandatory
unbundling comes at a cost, including disincentives to research and devel-
opment by both ILECs and CLECs and the tangled management inherent
in shared use of a common resource. . . . [N]othing in the Act appears a
license to the Commission to inflict on the economy the[se] sort[s] of costs
... under conditions where it had no reason to think doing so would bring
on a significant enhancement of competition. The Commission’s naked dis-
regard of the competitive context risks exactly that result.”””

As a legal matter, this reasoning raises more questions than it answers.
At least on its face, the threshold “impairment” inquiry asks whether
CLECs need access to the ILEC’s network in order to compete, not whether
ILECs themselves face cross-platform competition. And the court
expressed no qualms about the Commission’s determination that line shar-
ing met that threshold “impairment” standard. Nonetheless, in the Trienni-
al Review Order issued the following year, the FCC eliminated ILEC
line-sharing obligations, albeit at the conclusion of a multi-year transition
period designed to cushion the blow for CLECs.”8

In a bizarre twist, four of the five members of the Commission—all but
Commissioner Kevin Martin—expressed substantive disagreement with
this decision to phase out line sharing. As Chairman Michael Powell
explained, “[l]ine sharing rides on the old copper infrastructure, not on the
new advanced fiber networks that we are attempting to push to deploy-
ment. Indeed, the continued availability of line sharing and the competition
that flowed from it likely would have pressured incumbents to deploy more
advanced networks in order to move from the negative regulatory pole to
the positive regulatory pole, by deploying more fiber infrastructure.””? In
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a similar vein, Alfred Kahn explained that the sunk nature of the copper
loop infrastructure “would seem to [present] the archetypal case for
mandatory sharing—a heritage of [the ILECs’] franchised monopolies, the
sharing of which would therefore not seem to involve any discouragement
of future risk-taking investment.”80 The Commission’s two Democratic
members nonetheless reluctantly agreed to end line sharing anyway as part
of a package deal with the Republican Martin to keep the UNE platform
available to CLECs in the narrowband voice world (see chapter 3). As
expected, the D.C. Circuit upheld the gradual elimination of line sharing in
its subsequent decision in USTA II.81 In August 2004, in a fittingly surreal
postscript to this story, Chairman Powell sought to enlist the aid of these
two Democratic commissioners to resurrect some version of the very line-
sharing obligations whose elimination the D.C. Circuit had just affirmed.
That effort remains pending as this book goes to press. Evidently because
of internal FCC politics, however, no revived line-sharing obligations
appeared in the interim rules the Commission adopted on remand from the
D.C. Circuit’s invalidation of other aspects of the Triennial Review
Order.32

Significantly, any absence of line-sharing rights would not itself keep
CLECs from providing DSL over an ILEC’s copper loops. A CLEC remains
entitled to lease the whole loop, albeit at the usual TELRIC-based rate. If
it does, the ILEC will no longer serve as the retail provider of circuit-
switched voice service over the line. If the customer demands that service,
the CLEC must lease the UNE platform from the ILEC (where available),
pair up with another CLEC that leases the platform (“line splitting”), or
partner with a CLEC able to route the voice portion of the ILEC loop to
its own circuit switch. Over time, such expensive complications may sub-
side as end users become more comfortable using their DSL broadband
connection for packet-switched VoIP services.

Next generation networks

In chapter 3, we addressed the portions of the Triennial Review Order
that have sparked the greatest public controversy: the FCC’s 3-2 decision,
vacated by the D.C. Circuit, to maintain the right of CLECs to lease the cir-
cuit switching element—and thus the UNE platform—at TELRIC-based
rates in most areas throughout the country. In some ways, though, that was
yesterday’s fight, despite the amount of money at stake in the short term.
The circuit-switched telephone platform, designed for voice, is gradually
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giving way to packet-switched broadband platforms that can support IP-
based applications of all kinds, including voice. In the long term, the regu-
latory game between ILECs and CLECs in the mass market lies in access
to an ILEC’s broadband-enabled pipes to homes and small businesses, not
in access to an ILEC’s increasingly obsolescent circuit switches. And, in the
Triennial Review Order, a different 3-2 majority awarded the ILECs an
important victory on that issue.

Very roughly speaking, this portion of the Order distinguishes between
the “legacy” facilities in the ILEC network—i.e., the facilities the ILECs
have built as legacy providers of circuit-switched voice telephone service—
and the next generation fiber-oriented facilities the ILECs are building or
will build as providers of broadband services for mass market customers. 83
The FCC largely exempted these fiber-oriented facilities from unbundling
obligations under section 251 because, in a nutshell, it feared that impos-
ing them would deter ILECs from building these facilities in the first place
and would likewise deter CLECs from building alternative broadband net-
works of their own. The Commission thus eliminated section 251
unbundling obligations altogether for packet switches themselves and
sharply curtailed such obligations for fiber pipes leading all the way from
an ILEC’s central office to the premises of mass market customers—so-
called fiber-to-the-premises (FTTP) loops. In “overbuild” situations, where
an ILEC replaces existing copper loops with all-fiber loops, the ILEC
retains an obligation either to keep the copper loops in service for leasing
to CLEC:s or to lease narrowband voice-grade circuits to requesting CLECs
over the new fiber loops. In “green field” situations, where the ILECs build
these all-fiber loops out to new developments, it owes no unbundling obli-
gations to CLECs at all. In October 2004, the FCC extended these rules to
fiber-to-the-curb (FTTC) loops, in which the fiber portion extends deep
into given neighborhoods but not all the way to particular homes.34

In the short term, only a limited number of ILEC loops will qualify for
this exceptionally deregulatory treatment because building fiber facilities
even to within a few hundred feet of customers’ premises will take time and
enormous capital investments. Instead, ILECs will focus on providing DSL
over existing loops, which now consist partially or entirely of copper. This
is where several technical features of DSL become highly relevant to the
portions of the Triennial Review Order relating to unbundling obligations
for so-called hybrid loops—which, as of this writing, consist of loops that
contain some fiber but not enough to qualify as FTTP or FTTC loops.
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First, recall that many (though by no means all) “legacy” loops built for
the traditional telephone network consist of a hybrid of copper and fiber
technologies. As we explained in chapter 2, this means that the copper dis-
tribution lines running from individual homes and businesses converge at
road-side metal boxes known as “remote terminals,” where the signals on
those lines are multiplexed and connected to fiber-optic feeder links lead-
ing to the telephone company central office. Second, as noted in the previ-
ous chapter, DSL as such can be provided only over the copper portion of
a loop. Thus, if a telephone company wishes to provide DSL to a customer
served by means of a hybrid copper-fiber loop, it must install special elec-
tronics (splitters and DSLAMs) at the remote terminals themselves.
Although these electronics multiplex the data signals for transmission over
the fiber feeder lines back to the central office, this is done by means of a
packet-switched technology—not by means of the circuit-switched (“time-
division multiplexing”) technology used by different equipment at the
same remote terminals for the conventional telephone network (see chap-
ter 2). As we shall see, the FCC has based much of its broadband
unbundling policy on the distinction between these two different uses of a
hybrid loop.

Finally, the shorter the copper portion of the loop is, the faster will be
the DSL connection that the ILEC can provide over that portion. Cus-
tomers with all-copper loops extending more than about 18,000 feet to the
central office cannot receive genuine DSL service at all. Customers with
copper links less than a few thousand feet long can receive a very high
bandwidth form of DSL known as VDSL (for “very high bit-rate DSL”),
which can support, among other things, high quality video services. For
this reason, ILECs often perceive significant advantages to deploying more
fiber feeder links and pushing them more deeply into individual neighbor-
hoods. That enables ILECs to provide DSL to many customers who would
otherwise have been unable to receive it at all (because their homes are too
far from the central office to receive DSL over all-copper loops) and to pro-
vide faster VDSL connections to customers that would otherwise be eligi-
ble only for slower ADSL connections.

In the Triennial Review Order, the Commission wished to encourage
ILECs both to build more fiber into their networks for these purposes and
to install the requisite electronics at the remote terminals. To that end, the
Commission exempted ILECs from any obligation under section 251 to
share the broadband functionality of hybrid copper-fiber loops with
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CLECs. The upshot is that CLECs may continue leasing an ILEC’s hybrid
loops to provide circuit-switched voice services, but they must generally
make significant investments in loop facilities of their own if they wish to
provide packet-switched broadband services to their customers.85

Of course, as a legal matter, the Commission had to justify all of these
policy decisions within the statutory framework of section 251(d)(2). To
that end, it first found that denying CLECs the right to lease capacity on
an ILEC’s fiber-to-the-premises loops would not “impair” their ability to
provide broadband services, reasoning (controversially) that ILECs had no
special advantages in the deployment of such loops. The Commission faced
a more complex legal challenge in justifying its Solomonic disposition of
the unbundling obligations related to hybrid loops, for it acknowledged
that denying access to the broadband functionality of those loops could
somewhat impair a CLEC’s ability to provide broadband services.86

The Commission first qualified that impairment finding by noting that
CLECs retain competitive alternatives: for example, they can theoretically
build their own fiber links out to remote terminals and lease the copper dis-
tribution lines (“subloops”) from the ILEC for individual customers.8”
Then, taking a page from the D.C. Circuit’s rationale for eliminating line
sharing, the Commission emphasized that impairment of CLEC business
plans is not the end of the statutory inquiry in any event. Instead, the Com-
mission observed, section 251(d)(2) requires it to “consider” such impair-
ment “at a minimum,” and thus allows it to consider other factors as well.
These include the overarching objective of section 706(a) of the 1996 Act
to remove regulatory “obstacles to infrastructure investment.”88 Here, rec-
ognizing the “state of competition for broadband service,” the Commission
determined that imposing an obligation to unbundle the broadband capa-
bilities of hybrid loops “would blunt the deployment of advanced telecom-
munications infrastructure by incumbent LECs and the incentive for
competitive LECs to invest in their own facilities.”8? In concluding that
“the costs associated with unbundling these packet-based facilities out-
weigh the potential benefits,” the Commission predicted that “[t]he end
result” of removing those unbundling obligations will be “that consumers
will benefit from this race to build next generation networks and the
increased competition in the delivery of broadband services.”?0 And, the
Commission added, any concerns about the accuracy of this prediction
were “obviated to some degree by the existence of a broadband service
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competitor with a leading position in the marketplace”—namely, cable
modem service.?!

On review, the D.C. Circuit expressed skepticism about some of the
FCC’s predicate factual findings,”? but it ultimately upheld the Commis-
sion’s decision to eliminate the relevant unbundling obligations for next
generation broadband elements. In its core legal holding, the court reject-
ed CLEC arguments that the Commission’s “impairment” finding for
hybrid loops compelled it to grant CLECs access to the broadband func-
tionality of those loops. While “‘impairment’ [i]s the ‘touchstone’” of the
section 251(d)(2) analysis, the court held, the Act nonetheless compels the
Commission to look beyond impairment to “consideration of factors such
as an unbundling order’s impact on investment.”?3 The court also found it
relevant that “robust intermodal competition from cable providers . . .
means that even if all CLECs were driven from the broadband market,
mass market consumers will still have the benefits of competition between
cable providers and ILECs.”?4 In sum, the court concluded, the Commis-
sion’s decision “not to unbundle” hybrid loops and fiber-to-the-home loops
“was reasonable, even in the face of some CLEC impairment, in light of
evidence that unbundling would skew investment incentives in undesirable
ways and that intermodal competition from cable ensures the persistence
of substantial competition in broadband.”®5

One final dimension of these broadband unbundling controversies
warrants discussion here. Recall from chapter 3 that section 271 requires
the Bell companies, as a condition of providing long distance service, to
meet a fourteen-point checklist, many of whose terms track the basic
unbundling obligations the FCC has separately imposed under section 251.
In the Triennial Review Order, the FCC reaffirmed earlier suggestions that
these checklist requirements still apply even after a Bell company wins sec-
tion 271 authorization; that whatever unbundling obligations the checklist
imposes are independent of section 251 requirements; and that these sec-
tion 271 obligations persist even after the Commission has determined that
particular broadband elements no longer meet the unbundling standards of
section 251(d)(2).9¢ Although the Order’s treatment of these issues focus-
es on narrowband elements such as circuit switches, it was widely read to
apply to broadband elements as well, including broadband loop transmis-
sion.

This reading means that, even after Triennial and USTA II, the Bell
companies were still required to provide wholesale transmission to CLECs
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over the next generation loops that the FCC had insulated from section
251 unbundling obligations. At the same time, however, the FCC has made
clear that such checklist unbundling obligations are less demanding than
their section 251 counterparts. For example, as noted in chapter 3, the
price a CLEC must pay when invoking a right to unbundled switching
under the checklist is governed by the amorphous “just and reasonable”
standard of section 201, which is generally understood to permit higher
rates than the TELRIC standard applicable to section 251 unbundling obli-
gations.?” Nonetheless, citing the investment uncertainty caused by these
vaguely defined section 271 obligations, the Bell companies asked the FCC
to exercise its general “forbearance” authority (discussed in the next chap-
ter) to eliminate those obligations altogether when the Commission has
found that particular broadband elements do not meet the unbundling cri-
teria of section 251(d)(2). At press time, the Commission granted that for-
bearance request and, subject as always to the prospect of judicial review,
removed section 271 as a source of independent unbundling obligations for
next generation broadband elements.”8

The debate about whether and how to regulate broadband requires
regulators to make a high stakes bet on how the market will evolve. Most
observers agree that, in a world of robust competition at the physical lay-
er, consumers will enjoy high quality, cost-based broadband services at that
layer and will enjoy full access to the Internet’s applications and content
layers free from monopoly leveraging. The policy challenge arises in devis-
ing a regulatory strategy when the prospects for physical layer competition
are unclear.

Those favoring greater government intervention tend to view broad-
band access as a relatively static market prone to monopoly or duopoly
over the long term. On that view, the government should risk creating some
disincentives for facilities investment at the margins if that is the only
means of ensuring that at least one of the two main broadband platforms
remains open to a range of complementary higher layer providers who
might otherwise be shut out of the market. These proponents of a greater
government role also express great skepticism that regulation actually does
deter any provider from building facilities when it is efficient to do so0.??

By contrast, those favoring less intervention tend to view the heavy
hand of regulation as both unnecessary and affirmatively harmful. First,
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they view the broadband market as dynamic in the Schumpeterian sense—
i.e., subject to the emergence of new broadband platforms that, without
regulatory prodding, will undermine any market dominance of the estab-
lished players. Second, they believe that, particularly in a technologically
uncertain environment, the costs of regulation—as illustrated by past reg-
ulatory failures—should create a presumption against aggressive govern-
ment intervention. Regulation, they say, is at best a gratuitous source of
transaction costs and rent-seeking and at worst a gravely misconceived
brake on the broadband roll-out and, by extension, on the U.S. economy
as a whole.

Who is right? At this point, the answer is as philosophical as it is
empirical, and it will become clear only in hindsight, if at all. In a sense,
the broadband market confronts the FCC with the same theoretical ques-
tion as the Computer Inquiries: how to chart a sensible regulatory course
in an uncertain technological environment. Two differences between now
and then are that (i) no single provider has a monopoly on transmission
services in most markets and (ii) Baxter’s Law (the most prominent excep-
tion to the complementary externalities principle) no longer applies
because broadband services are not generally subject to rate caps. Each of
those factors tends to cut against the need for heavy regulation at the phys-
ical layer. Perhaps for these reasons, the FCC appears inclined to watch
the market develop—and to take stock of the facts on the ground—before
it initiates any bold new form of regulatory intervention. And the same is
true not just of these physical layer platforms, but also of a particularly
disruptive new applications-layer service—VolIP, to which we now turn.
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VoIP and Proposals for “Horizontal”

Regulation

Although Joseph Schumpeter was writing in 1942 when he described the
dynamics of “creative destruction,” his analysis presciently captures the
Internet’s transformation of the global economy:

The opening up of new markets, foreign or domestic, and the organizational devel-
opment from the craft shop and factory to such concerns as U.S. Steel illustrate the
same process of industrial mutation—if I may use that biological term—that inces-
santly revolutionizes the economic structure from within, incessantly destroying the
old one, incessantly creating a new one. This process of Creative Destruction is the
essential fact about capitalism. . . . [[|n capitalist reality as distinguished from its
textbook picture, it is not [competition within a rigid pattern of invariant condi-
tions| which counts but the competition from the new commodity, the new technol-
ogy, the new source of supply, the new type of organization (the largest-scale unit
of control for instance)—competition which commands a decisive cost or quality
advantage and which strikes not at the margins of the profits and the outputs of the
existing firms but at their foundations and their very lives. This kind of competi-
tion is as much more effective than the other as a bombardment is in comparison
with forcing a door.1

“Voice over Internet protocol,” known by its increasingly monosyllabic
acronym VoIP (“voyp”), is a textbook model of such creative destruction.
And, in a few short years, this technology may well uproot the foundations
of traditional telephone regulation.

I. Introduction to VoIP

“VoIP” denotes a diverse family of voice applications that, on one or both
ends of a “call,” ride on top of the Internet protocol, whether over the pub-
lic Internet itself or on private (“managed”) IP networks. People have
plugged microphones into their computers and placed “telephone calls”
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over the Internet since before the 1990s. But such real-time voice applica-
tions do not work particularly well for users with dial-up connections. As
explained in chapters 2 and 4, packet-switched networks are more efficient
than their circuit-switched counterparts for most data applications, but the
price they pay for this efficiency is latency—i.e., difficulty in delivering all
of the packets in a real-time voice “call” to their destination predictably
and on time. Running voice applications over narrowband Internet connec-
tions thus produced, in the words of one trade publication, “some of the
most garbled, inaudible conversations since tin can met string.”2

Broadband technology changes all that. The more bits per second that
can be processed at a given end of an Internet call, the higher the call qual-
ity, and the greater the number of innovative features that VoIP providers
can include. In the early years of the 21st century, as a critical mass of
American consumers ordered broadband connections, new service
providers and software developers began specializing in VoIP products that
rivaled conventional circuit-switched telephone service in call quality. The
result is a tremendous boon for consumers—and a potential catastrophe
for the traditional telephone industry.

VoIP technology enables end users to treat voice telephone calls and
their accompanying features as just another set of applications they can run
over any broadband connection at the edge of diverse packet-switched net-
works. VoIP thus frees such applications from the control of telephone
company software locked in centralized circuit switches. In this respect,
VoIP invites end-user innovation for voice services in the same way that the
Internet facilitates such innovation for communications in general: it turns
the circuit-switched telephone network “inside out.” To accomplish this
feat, VoIP providers have made ever greater use of an open signaling stan-
dard known as the Session Initiation Protocol (SIP).3 As one analyst puts
it, with only mild overstatement, “SIP means that telecom players, which
controlled the physical network and leveraged its value commercially via
applications in the past, won’t be able to do so anymore.”*

There are two basic categories of VoIP services: those that do, and
those that do not, permit their end users to reach subscribers on the public
switched telephone network (PSTN), an industry term for the sum of all of
the mutually interconnected circuit-switched telephone networks. A VoIP
service that does not interconnect with the PSTN—such as the Pulver serv-
ice discussed below, or one form of the service offered by Skype—allows its
subscribers to reach one another through SIP-enabled “peer-to-peer” com-
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munications. VoIP services that do interconnect with the PSTN—such as
those offered by Vonage, AT&T, and a growing number of cable and local
telephone companies—use “softswitches” to mediate between the proto-
cols used by the two types of networks: SIP on the VoIP side, and the tra-
ditional SS7 signaling protocol (see chapter 12) on the PSTN side.

Later in this chapter, we will discuss the mechanics of how a voice call
travels from the Internet to the PSTN and vice versa. The central point for
now is that, in many contexts, VoIP technology permits significant cost
savings as compared to traditional circuit-switched telephony;d it yields
increasingly comparable, and someday greater, call quality; and it shifts sig-
nificant control over voice applications from network providers to end
users.

In the long run, VoIP will likely become the industry norm for voice
services, used wherever there are broadband connections, and circuit-
switched telephony will become an increasingly anachronistic rarity. The
transition is likely to come faster in some markets than others. In the enter-
prise business market, the transition is already well underway.6 Although
businesses are not abandoning their circuit-switched PBXs overnight, they
will gradually phase them out. Among other advantages, VoIP allows a
company to slash costs by consolidating its traditionally separate voice and
data networks into a single packet-switched network over which voice
rides as one application among many. And it permits a range of attractive
new features, as noted in chapter 4. Voicemails, for example, can be made
to appear as audio files in e-mail in-boxes, and each end user can take her
handset along with her on business trips, plug it into her laptop, and seem
to be calling from the office wherever in the world she might be.

The transition to VoIP will come more slowly in the residential market,
but it will pick up pace with the proliferation of broadband. One reason is
price. Because VoIP runs as an application over any broadband platform, a
residential consumer who already has a broadband connection can pur-
chase VoIP services at an incremental cost far below what conventional
telephone companies charge for voice service on a stand-alone circuit-
switched platform. Indeed, vertically integrated broadband access
providers will increasingly include VoIP services “for free” with the sale of
their other services, as Cablevision has already done (see below).

In the near term, however, many mass market consumers will remain
skeptical of this new technology. First, VoIP is only as reliable as the broad-
band connection it rides on top of, and DSL or cable modem connections
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tend to fail more often than dial tone on an ordinary telephone line. Also,
VolIP requires customers to take greater responsibility for much of the func-
tionality traditionally provided by the telephone companies. End users gen-
erally need to take extra steps to ensure that a 911 call will reach the right
emergency response team, as discussed below, and they must protect them-
selves against viruses, spam, and other risks intrinsic to the Internet.”
Nonetheless, industry analysts expect one million households to sign up for
VoIP by the beginning of 2005 and perhaps tens of millions by 2010.8

All told, the VoIP revolution threatens to knock the legs out from under
the traditional telephone industry. First, consumers who subscribe to VoIP
services over broadband connections are unusually apt to curtail their use
of circuit-switched telephone service or cancel it altogether. After all, since
a broadband connection permits a user to talk and surf the Web at the
same time, why have two voice-capable lines in the same home, particular-
ly if there are one or two mobile wireless phones waiting in reserve in the
event the broadband connection gives out? “Line loss” of this type is poten-
tially devastating for local telephone companies, particularly those that
have not diversified their operations by aggressively introducing wireless
services and broadband offerings of their own or by developing their own
VoIP products to win the business of customers in the traditional service
regions of other local telephone companies. Some on Wall Street thus view
the emergence of VoIP services, particularly over cable modem connec-
tions, as “the largest risk to Bell fundamentals over the next 5 years.”?

As VoIP becomes widespread, any local telephone company will have
to work hard to persuade its customers, once they cancel their circuit-
switched telephone service, to keep their traffic on its network in some
form by purchasing DSL (or one of the telephone company’s other broad-
band services) as the platform over which their VoIP services will ride. To
be sure, that commercial imperative may seem difficult to square with the
conduct of some telephone companies to date. Several such companies
have refused to provide DSL service to customers who do not also sub-
scribe to conventional circuit-switched telephone service over the same
loop (where, for example, those customers have signed up with CLECs for
voice service). But that may be an unsustainable strategy over the long
term.10 A customer wishing to avoid a redundant voice service may cut the
cord to the telephone company central office altogether and run VoIP
applications over a cable modem connection instead, unless she lives in one
of the dwindling number of neighborhoods where DSL but not cable
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modem service is available. In early 2004, that prospect led Qwest, the
nation’s fourth-largest local telephone company, to offer its customers the
option of purchasing “naked DSL.”—DSL without conventional circuit-
switched telephone service. As VoIP becomes widespread, other telephone
companies will almost certainly have to follow suit. Given the choice
between keeping their customers on less favorable terms (by selling them a
lower margin broadband service that cannibalizes their sometimes higher
margin circuit-switched telephony) and losing them outright, economic
necessity will ultimately force these telephone companies to choose the first
option.

In the shorter term as well, telephone companies have much to lose
from the advent of VoIP. First, even when customers are unwilling to can-
cel their traditional telephone service outright, they will increasingly rely
on separate VoIP services for the types of calls that tend to generate the
greatest telephone company revenues. Such services are attractive to con-
sumers in part because they offer large “buckets” of long distance and
international minutes at minimal or no extra cost. A customer placing long
distance calls over a broadband connection will, by definition, not be using
her conventional circuit-switched telephone service to place those calls, and
the telephone company therefore will not be receiving the often above-cost
access or toll charges it otherwise would receive (see chapter 2). And, for
complex reasons discussed below, a VoIP customer receiving long distance
calls from the PSTN will sometimes deprive the calling party’s local tele-
phone company of the access charges it might otherwise have received for
originating the call. Telephone companies thus fear a massive shortfall in
the revenues that, in the aggregate, traditionally helped underwrite inex-
pensive telephone service to everyone within a particular geographic
region. Such concerns have spawned a complex set of regulatory disputes
about whether particular VoIP services should be subject to access charges
to the extent that they enable subscribers to call not just each other, but the
hundreds of millions of people connected to the PSTN. We will defer a full
treatment of those access charge issues until chapter 9, which addresses
intercarrier compensation generally.

If traditional telephone companies have the most to lose from the VoIP
revolution in the consumer mass market, cable companies may have the
most to gain. VoIP enables cable companies, at a fairly low cost, to com-
plete the “triple play” of voice, data, and video products over a single cable
into the home. Telephone companies are much farther from that goal, as
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discussed in the previous two chapters, and their threats to reach it by
building fiber-optic cables deep into residential neighborhoods leave the
cable companies unfazed. As Comcast Cable President Steve Burke
observes: “Whereas a phone company has to go out and spend tens of bil-
lions of dollars to put in place an infrastructure that can deliver video in
addition to voice and data, we’ve already made the investment. So for us
to sell a Verizon customer phone service costs us under $300. For Verizon
to offer a customer fiber to the home costs in the thousands.”11

In June 2004, Cablevision announced that it would make good on that
advantage by offering, for $90 a month, a bundle of cable modem service,
digital TV, and unlimited local and long distance calling. As the Wall Street
Journal observed, “[m]any consumers already pay $90 a month just for
their cable television and high-speed Internet access bills, meaning
Cablevision is effectively giving away phone service.”12 In the long run, the
race for mass market customers will be won by the provider with the fat-
test and most cost-efficient pipes for delivering torrents of bits into the
home, as we observed in chapter 4. Some analysts predict that cable com-
panies, given their head start and strong current position in the broadband
market, will take a very substantial share of the voice telephony market in
territories where they offer the “triple play.” Indeed, Time Warner’s tele-
phone push in Portland, Maine reportedly attracted one out of eight tele-
phone subscribers in one year alone.!3

One final feature of the emerging VoIP marketplace is worth noting
here at the outset of our discussion. Although it is too early to make con-
fident predictions, the VoIP market is unlikely to remain dominated, as it
was in 2003-04, by VoIP companies (like Vonage) that are unaffiliated with
physical layer broadband providers. Although such companies have won
disproportionate attention from regulators as vanguards in the fight for
VoIP deregulation and are likely to remain active, particularly in niche
markets, the long run profitability of specializing in mass market VoIP serv-
ices is questionable. First, particularly as VoIP becomes more widespread
commercially and cuts away at the price umbrella currently provided by
higher cost circuit-switched telephony, many customers will be more
inclined to purchase VoIP services from established providers than from
unfamiliar upstarts.14 Second, all else held equal, customers would rather
deal with one service provider than two. They will thus be inclined to pur-
chase VoIP on a bundled basis from their broadband access provider, such
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as the cable company, which may offer VoIP services either by itself or by
teaming up with another name-brand provider like AT&T. Some industry
observers also believe that these vertically integrated broadband firms,
which increasingly provide VoIP entirely over managed IP networks rather
than the public Internet, will exploit their ownership of the physical trans-
mission platform to provide higher quality or (through bundling) lower
prices for their own VoIP services than their non-integrated rivals could
match using the same platform.15 Whether or not this is a valid concern, it
underscores the likelihood that the “Net neutrality” issues discussed in
chapter 5 will assume increasing prominence within the field of telecom-
munications regulation.

The remainder of this chapter is divided into two main sections. The first
explores the different types of VoIP services, focusing on the pivotal role
that PSTN-interconnecting VoIP services in particular will play in the tran-
sition to an IP-centered world. The second then turns to a central policy
question of the Internet age: whether, and to what extent, regulators can
and should apply traditional telephone company regulation to voice serv-
ices that are detached from any underlying bottleneck transmission facili-
ties and ride merely as applications on top of interchangeable broadband
platforms.

II. The Regulatory Treatment of VoIP Services

In 1996, in section 230(b)(2) of the Communications Act, Congress broad-
ly affirmed “the policy of the United States . . . to preserve the vibrant and
competitive free market that presently exists for the Internet and other
interactive computer services, unfettered by Federal or State regulation.”16
This language is often cited as a mandate for keeping VoIP services unreg-
ulated. But it paints with too broad a brush to help regulators distinguish
between IP-related voice services that should be viewed as bound up with
“the Internet” and those that should be viewed instead as the functional
and legal equivalent of ordinary telephone calls. To illustrate this point, we
begin by describing two types of voice services that purport to use “the
Internet” but are polar opposites in their dependence on the PSTN and
have, accordingly, received sharply divergent treatment from the FCC. We
then turn to the more ambiguous but highly significant IP-t0-PSTN voice
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services that fall between these two poles, in that they enable people to use
their broadband connections to call, and be called by, people connected to
the PSTN.

A. IP-to-IP services

Consider, first, the “Free World Dialup” (FWD) service offered by
pulver.com (Pulver), founded by industry maverick Jeff Pulver. Offered free
of charge, this service facilitates voice “calls” over the Internet in somewhat
the same way that AOL uses its “names and presence directory” to permit
its subscribers to communicate through instant messaging (see chapter 1).
Pulver “acts as a type of directory service, informing its members when fel-

99

low members are online or ‘present’” and “at what IP address a member
may be reached[.]”1” Having performed those functions, Pulver then leaves
it to the subscribers to proceed with their call independently on a “peer-to-
peer” basis, roughly as file-sharers used the pre-injunction Napster to
locate others with whom they could exchange music files over the Internet
for free.18 Pulver provides no transmission functionality itself; instead, sub-
scribers must “bring their own broadband” to the table. Significantly,
moreover, FWD subscribers can call only one another; they cannot use this
service to call ordinary telephone numbers on the PSTN. Nor do Pulver
subscribers receive telephone numbers of their own at which they can be
reached by people calling from the PSTN. We will call this an “IP-to-IP”
service to signify that both ends of a call must run on top of an IP broad-
band platform.

In early 2004, in the first of its orders addressing VoIP “characteriza-
tion” issues, the FCC ruled that, because Pulver provides no transmission
service, what it offers end users is neither a Title II “telecommunications
service” nor even “telecommunications,” but a pure Title I information
service, in the form of various “computing capabilities” that enable sub-
scribers to find one another on-line and set up their own calls.!” From a
technological perspective, Pulver’s service is indeed less like circuit-
switched telephone service than like a Yahoo!-sponsored on-line gaming
service, which no one would seriously consider a “telecommunications
service.” The consequence of this finding was, among other things, to
exempt Pulver from any Title II obligations to serve the public as a com-
mon carrier or, under the current rules, to contribute to the universal serv-
ice fund (see chapter 10).
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The FCC then took its deregulatory analysis one step further, asserting
exclusive federal jurisdiction over Pulver’s service and insulating it from
virtually any state-level regulation as well. Reaffirming the broadly pre-
emptive policies it had embraced in Computer III, the FCC decided that,
because FWD “is an unregulated information service[,] . . . any state regu-
lations that seek to treat FWD as a telecommunications service or other-
wise subject it to public-utility type regulation would almost certainly pose
a conflict with our policy of nonregulation.”20

The FCC reasoned that, even though a subscriber can use Pulver’s serv-
ice to call people both within the state and outside it, there is no meaning-
ful respect in which that service can be divided up into distinct “interstate”
and “intrastate” components. No matter where in the world she travels, a
subscriber can gain access to Pulver’s server, and that server, the FCC
found, has no way of identifying her geographic location when she does.
Thus, the Commission concluded, “even if the members’ locations were
somehow relevant to their use of FWD, FWD’s portable nature without
fixed geographic origination or termination points means that no one but
the members themselves know where the end points are. Attempting to
require Pulver to locate its members for the purpose of adhering to a reg-
ulatory analysis that served another network [i.e., the PSTN] would be
forcing changes on this service for the sake of regulation itself, rather than
for any particular policy purpose.”21

For that matter, even if the FCC wanted to regulate FWD (or the simi-
lar services of Skype or SIPphone), it would find the task difficult precise-
ly because the service is not location-specific, does not use telephone
numbers, and is virtually indistinguishable from other Internet applications
that use SIP. To be sure, the end point of the network, where the user gains
access to the Internet, might “know” in some sense approximately where
that user is located. But that information is often not passed along to high-
er layer VoIP application providers, which have no need to know it. In any
event, the FCC concluded that any effort to subject Pulver to traditional
common carrier regulation would subvert Congress’s endorsement, in sec-
tion 230 of the Act, of “the vibrant and competitive free market that
presently exists for the Internet and other interactive computer services,
unfettered by Federal or State regulation.”
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B. PSTN-to-PSTN services

Now contrast Pulver’s service with the so-called “phone-to-phone” service
that AT&T offered around the turn of the 21st century.” (This service
should not be confused with AT&T’s newer IP-to-PSTN service,
“CallVantage,” which more closely resembles the Vonage service discussed
below.) From the perspective of calling and called parties alike, the calls
placed by means of this service are just like any other long distance calls
placed over the PSTN. No broadband connection is needed; the customer
just picks up an ordinary telephone, connected to an ordinary wall jack,
and dials “1” plus the area code plus the number. The call is routed through
the local telephone company’s circuit switch and is directed to AT&T’s net-
work, just like all other long distance calls placed by AT&T’s subscribers.
Only once the signals reach its network do they get converted into IP pack-
ets and sent on their way along AT&T’s Internet backbone, where they are
given priority over routine data packets to ensure quality of service. On the
terminating end of the call, the same thing happens in reverse. AT&T con-
verts the packets back into the traditional format used by circuit-switched
networks and hands the call off to the called party’s local telephone com-
pany. That company then completes the call by routing it through a circuit
switch en route to the called party. Thus, whereas Pulver’s subscribers do
not (and cannot) gain access to the PSTN on either end of a call, AT&T’s
service necessarily uses the PSTN on both ends of a call. And AT&T’s sub-
scribers generally have no idea that their voice signals spend any part of
their journey on the “Internet.”

AT&T nonetheless asked the FCC to rule that, because its service
makes use of the Internet in this quite limited sense, it qualifies as an
“information service” and, as such, should be exempt from any obligation
to pay access charges to the local telephone companies on each end of the
call. AT&T argued that it owed those companies, at most, the lower busi-

%«

* The terms “phone-to-phone,” “computer-to-phone,” and “computer-to-comput-
er” are holdovers from the FCC’s first major discussion of VoIP issues in a 1998
Report to Congress on universal service issues. See Report to Congress, Federal-
State Joint Board on Universal Service, 13 FCC Red 11,501, {9 87-88 (1998).
Those terms, however, are obsolescent. For example, an end user no longer needs a
normal “computer” to place voice calls over an IP broadband platform and there-
by avoid the PSTN. We thus use the more technology-neutral terms “IP” for “com-
puter” and “PSTN” for “phone.”
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ness-line rate that an ordinary ISP would pay for a connection to the local
telephone network under the so-called “ESP exemption,” which, where
applicable, shields information service providers from an obligation to pay
access charges to local telephone companies (see chapter 9).

In April 2004, the FCC rejected that argument, reaffirming a tentative
suggestion in 1998 that such “phone-to-phone” (PSTN-to-PSTN) VoIP
offerings should be classified as telecommunications services subject to
access charge obligations.22 It reasoned that “[u]sers of AT&T’s specific
service obtain only voice transmission with no net protocol conversion”
and, indeed, “do not order a different service, pay different rates, or place
and receive calls any differently than they do through AT&T’s traditional
circuit-switched long distance service.”23 Accordingly, the Commission
concluded, AT&T’s service remains an ordinary “telecommunications serv-
ice,” not an “information service”; it is subject to regular federal and state
regulation as a common carrier service; and AT&T must therefore pay
interstate and intrastate access charges.

The Commission deferred for another proceeding AT&T’s argument
that access charges are inflated well above “cost” and that it is economical-
ly irrational as a general matter for carriers to pay local telephone compa-
nies different rates for performing the exact same function—the
completion of calls—depending on whether the calls are “local” or “long
distance.” (We return to these issues in chapter 9.) In so doing, however, the
Commission was just buying itself some time. The true threat to the access
charge regime lies in the creatively destructive class of IP-to-PSTN services
on which VoIP provider Vonage focused the Commission’s attention in
2003.

C. IP-to-PSTN services: the basics

Unlike the AT&T service just described, an IP-to-PSTN service requires a
subscriber to obtain a broadband connection on her own and to place her
VoIP calls over it. But, unlike Pulver’s IP-to-IP service, an IP-to-PSTN serv-
ice makes use of ordinary telephone numbers and enables a subscriber to
reach anyone, and be reached by anyone, who is served by any ordinary
telephone network anywhere in the world. Precisely because it is intercon-
nected with all other telephone networks in this manner, the provider of
such services benefits from the same network effects as any circuit-
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switched telephone company. Such IP-to-PSTN products thus provide con-
sumers, for the first time, a realistic substitute for conventional circuit-
switched telephony. For this reason, Vonage and its technological
kin—including vertically integrated broadband transmission providers—
may transform both the voice telephone market and its regulatory struc-
ture almost beyond recognition within the next several years.

Some technical background is needed for a full understanding of these
commercial and regulatory implications. We will use Vonage’s own service
for purposes of illustration—not because Vonage is at all likely to dominate
this market, but only because it filed the FCC petition that has brought
VolIP-related regulatory issues to center stage.

A Vonage subscriber originates a voice call over the Internet by plug-
ging an ordinary telephone into a special Vonage-provided adapter, which
is associated with an IP address. The subscriber connects that adapter, in
turn, not to a telephone jack, but to whatever broadband connection he has
separately purchased from, say, a cable modem or DSL provider. Once con-
nected, the adapter communicates with Vonage’s server. If the called party
is herself a subscriber, the server plays a role analogous to that played by
Pulver’s server. But if the called party is (like most people today) a sub-
scriber to the PSTN, Vonage, in partnership with various telecommunica-
tions wholesalers, arranges to drop the call off on the PSTN after first
converting it from IP packets into the standard format understood by cir-
cuit-switched networks. Similarly, Vonage (through its wholesale partners)
obtains telephone numbers managed by the North American Numbering
Plan Administrator—a federal authority that works closely with the FCC—
and assigns specific numbers to its subscribers so that they can be called by
subscribers to the PSTN. Vonage explains: “When someone calls you, they
dial your number. Behind the scenes, your number looks very much like an
e-mail address. This number instructs the call to travel over the Internet
and through our network to the phone adapter we sent you free, your
phone rings, and all you have to do is pick up and answer it.”24

Because a Vonage subscriber’s telephone number is, from Vonage’s per-
spective, just a proxy for the IP address associated with the adapter, it lib-
erates the subscriber from the geographical constraints usually associated
with landline telephone numbers. Suppose, for example, that a subscriber
resides in Washington, D.C. and thus obtains from Vonage a number with
the 202 area code, yet often commutes to New York City during the work-
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week.25 When he travels to New York, he plugs his adapter into a broad-
band connection there—say, in his hotel room. When a Verizon wireline
subscriber back in D.C. calls him, she can reach him through Verizon’s
ordinary circuit-switched network by making a local call to his 202 num-
ber without incurring toll charges. One of Vonage’s telecommunications
wholesalers has made this possible by establishing a physical point of pres-
ence in the D.C. area and associating Vonage’s 202 numbers with it. A
shared database tells all telecommunications carriers, including Verizon, to
drop off calls to Vonage’s 202 numbers at that point. From there, each call
is sent on its way, ultimately in the form of IP packets, to the subscriber’s
adapter, wherever on the Internet it might be plugged in. What seems to the
friend back in D.C. as a local call is in fact a long distance call with a local
stop at an Internet gateway. It is a bit like visiting a distant Web server
through a dial-up Internet connection, except that the call is processed
seamlessly to the called party without any discernible set-up delay, and the
digital application being run is a voice conversation rather than a session
of Web browsing.

So far, our description of the numbering flexibility offered by Vonage
might seem similar to what cellular telephone companies offer; after all,
when you travel with your cellphone, your friends back home can reach
you by placing a “local” call. But VoIP, like the Internet generally, takes
geographical flexibility to a new level. Suppose that our Vonage subscriber
wishes to enable friends in both New York and D.C. to reach him for free
over the PSTN by placing “local” calls to him no matter which of those
cities he is in. He need only ask Vonage to “associate” a second number to
his account—this time, a number with a 718 (Manhattan) area code. Since
both the 202 and 718 numbers are proxies for the adapter’s IP address, a
“local” call over the PSTN to either number will direct the caller to the
Vonage subscriber.26

This service is functionally indistinguishable from the “FX lines” we
discussed in chapter 2. The main difference is that, at $5.00 a month,
Vonage’s Internet-based service costs a mere fraction of what one would
pay a conventional circuit-switched telephone company for a private line.
Such arrangements, of course, alarm many such companies. One concern is
that the stocks of unassigned telephone number numbers are finite, and
assigning multiple telephone numbers to a single VoIP account could accel-
erate their depletion. Regulators cannot simply make more such num-
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bers—say, by adding an extra digit—without inflicting enormous new costs
on the industry in the form of telephone infrastructure upgrades.

Telephone companies also argue that, by allowing users of the PSTN to
call distant VoIP subscribers without placing conventional long distance
calls replete with access charges, these sorts of arrangements will drain bil-
lions of dollars of implicit cross-subsidies from telephone company coffers.
In the end, though, the “fault” here lies in the reliance of policymakers on
such cross-subsidies, not with the VoIP providers themselves. They are sim-
ply heralds of the news that such cross-subsidies are irrational and ripe for
elimination, as discussed in chapters 9 and 10.

D. IP-to-PSTN services: classification and jurisdiction

Recall from chapter 2 that retail telephone service—particularly local serv-
ice—is heavily regulated at both the state and federal levels. Telephone
companies usually must file tariffs; they must adhere to the ethic of “com-
mon carriage”; they are subject to various complaint procedures before
regulatory bodies; they must provide access to local emergency services
through “enhanced” 911 dialing; and so forth. This tradition raises two
related questions about the proper regulatory treatment of IP-to-PSTN
services. The first is whether, as with Pulver’s IP-to-IP service, the FCC
should assert exclusive federal jurisdiction over any IP-to-PSTN service on
the ground that it would be infeasible to bifurcate the service, as tradition-
al telephone services are bifurcated (see chapter 2), into separate “inter-
state” and “intrastate” components and permit the states to regulate the
latter. The second is whether, on the federal level, such services should be
treated, like conventional telephony, as “telecommunications services” sub-
ject to common carrier regulation under Title II, or instead as “information
services” generally exempt from such regulation.

These questions became particularly pressing in 2003, when the
Minnesota Public Utilities Commission ordered Vonage, among other
things, to obtain state certification as a telephone company, file a tariff, and
ensure that its service provides the same dependable 911 calling function-
ality offered by regular telephone companies. In a widely publicized deci-
sion, a federal district court stayed the Minnesota commission’s order on
the grounds that Vonage was providing an “information service” rather
than a “telecommunications service,” that “[w]hat Vonage provides is
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essentially the enhanced functionality on top of the underlying network,
which the FCC has explained should be left alone,” and that “State regula-
tion would effectively decimate Congress’s mandate that the Internet
remain unfettered by regulation.”?” When the Minnesota PUC appealed
that decision to the Eighth Circuit, the FCC sprang into action, having
learned from experience in the Brand X case the price it pays when it stays
silent on such issues and permits courts to fill the regulatory void (see chap-
ter 5). In November 2004, the FCC ruled that Vonage’s IP-to-PSTN serv-
ice, like Pulver’s IP-to-IP service, is indivisibly interstate. And it preempted
traditional state public utility regulation of that and similar services offered
by any VoIP provider, including vertically integrated cable and telephone
companies. The Commission nonetheless deferred any formal finding that
these services are Title I “information services” and folded that “statutory
characterization” issue into its broader (and slower paced) inquiry into the
regulatory treatment of “IP-enabled services” generally.28

The two legal questions posed here—concerning jurisdiction and statu-
tory characterization—are distinct in theory, as the FCC’s Vonage Order
shows, but closely related in practice. The FCC almost reflexively asserts
federal jurisdiction over, and preempts most state regulation of, any gen-
uinely Internet-based offering, and it typically characterizes such offerings
as “information services” as well.2? The FCC recites arcane legal formulas
to justify these assertions of exclusive federal jurisdiction, always careful to
stress the predominantly “interstate” (and international) nature of the
Internet.30 To be sure, a given Internet-related service might have
“intrastate components”—for example, an ISP offers its subscribers access
to servers within the same state as well as outside it, and any VoIP service,
including Pulver’s, permits someone to call her next-door neighbor. But the
Commission normally concludes that any given Internet-related service is
“indivisibly” interstate in the sense that it would be analytically and prac-
tically infeasible to divide the service up, like conventional telephone serv-
ices, into distinct “interstate” and “intrastate” jurisdictional spheres.31

Beneath this jargon is a critical policy judgment. Balkanizing Internet-
related services into 50 different schemes of state-level common carrier reg-
ulation would be deeply inconsistent with several of the Internet’s defining
characteristics. Among these characteristics are the geographical indetermi-
nacy of Internet transmissions, including the portability of IP addresses; the
Internet’s traditional freedom from regulatory intrusion; and, more gener-
ally, the Internet’s celebrated tendency to obliterate political boundaries of
all kinds. This is the same judgment that Congress embraced when, in
1996, it codified “the policy of the United States . . . to preserve the vibrant



206 Chapter 6

and competitive free market that presently exists for the Internet and other
interactive computer services, unfettered by Federal or State regulation.”32

To say that a service “uses the Internet,” however, does not by itself
resolve the regulatory issues posed here, for not all such services are plau-
sibly distinct enough from conventional telephony to justify different reg-
ulatory treatment. For example, the AT&T phone-to-phone service
discussed above “uses the Internet” in the sense that the IP functionality “in
the middle” is said to run over pipes that AT&T has also devoted to pub-
lic Internet backbone traffic. But, as noted, the FCC attached no regulato-
ry significance to that fact; it deemed AT&T’s service a telecommunications
service and kept intact the traditional division of authority between the
federal government and the states over interstate and intrastate calls,
respectively. This resolution left open whether an IP-to-PSTN service
should also be treated as a “telecommunications service” and whether it
should be subject to the same traditional scheme of dual jurisdiction. Not
surprisingly, providers of that service have pressed the position that their
VoIP offerings are indivisibly interstate “information services” subject, like
Pulver’s FWD service, to immunity from common carrier regulation on the
state level and presumptively on the federal level as well.

Although it addressed only the jurisdictional side of the issue, the
FCC’s November 2004 Vonage Order appears highly sympathetic to that
position. As an original matter, however, there are no straightforward
answers to these questions of regulatory classification and jurisdiction. On
the one hand, an IP-to-PSTN service like Vonage’s indisputably uses “the
Internet” in the fullest sense of the word. It relies on the Internet’s IP
addressing scheme, and at least one party to each call bypasses the PSTN
altogether by transmitting signals over a broadband connection in the form
of IP packets. The providers of such services also use softswitches to per-
form net protocol conversion in exchanging calls between the packet-
switched Internet and the circuit-switched PSTN. The FCC has commonly
cited such protocol conversion as a key criterion for distinguishing infor-
mation services from telecommunications services, even though the rele-
vant statutory definitions do not explicitly mention it.33

On the other hand, stripped to its essential retail features, an IP-to-
PSTN service may seem to an end user very much like regular telephone
service. Again, take Vonage’s product as an example. Any regular telephone
will work on Vonage’s network; when plugged into Vonage’s adapter
(rather than a wall socket), the phone produces a dial tone; and the service
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can be used to place or receive what seem like ordinary telephone calls to
or from anywhere in the world. Vonage has designed its product with these
reassuringly familiar features precisely to underscore its substitutability
with conventional telephony. As for “net protocol conversion,” it is unclear
why, as a policy matter, immense regulatory consequences should follow
from Vonage’s rote translation of user-provided content from one format
to another when connecting calls to or from the PSTN. Finally, although
Vonage contracts out to independent telecommunications carriers to pro-
vide the transmission platform for its service, that fact cannot be disposi-
tive of whether Vonage provides a telecommunications service. After all,
resellers of conventional long distance service are still classified as telecom-
munications carriers, and are subject to Title Il regulation, even if they have
no facilities of their own.”*

In the long term, however, these are quibbles. VoIP services delivered
over a broadband Internet platform, like most other Internet services, will
almost inevitably mutate into more sophisticated and interactive offerings
that indisputably meet the criteria of information services. This technolog-
ical evolution should proceed without artificial regulatory influences. A
finding that standard VoIP services today are “telecommunications servic-
es” would just induce a provider to attach additional bells and whistles to
its products—say, real-time translation into another language, conversion
into text messaging, “play-back” functionality, and so forth—to expedite a

*The fact that Vonage is not a facilities-based provider probably does, however, spare
it from the precedential effect of the Ninth Circuit’s Brand X decision,discussed in the
previous chapter. There, the court reasoned that, “unlike other ISPs, [a cable modem
provider] controls all of the transmission facilities between its subscribers and the
Internet. . . . [T]o the extent that [a cable operator] provides its subscribers Internet
transmission over its cable broadband facility, it is providing a telecom service.”
Brand X Internet Servs. v. FCC, 345 F.3d 1120, 1129 (9th Cir. 2003), cert. granted,
Nos. 04-281 et al. (Dec. 3, 2004). The plain implication is that if an information ser-
vices provider does not control such facilities, it cannot also be a telecommunica-
tions carrier. This distinction is problematic. A long distance company qualifies no
less as a “telecommunications carrier” than does a local telephone company simply
because the latter, but not the former, “controls all of the transmission facilities
between its subscribers” and the relevant long distance network. For that reason and
others, the Ninth Circuit’s approach, if it stands, may erect questionable distinctions
in the regulatory treatment of VoIP services, even if they qualify as information ser-
vices, on the basis of whether the company providing such services is the same as (or
perhaps affiliated with) the company that owns the underlying transmission facilities.
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finding that those products fit the statutory definition of “information
service”: “the offering of a capability for . . . storing . . . processing,
retrieving, utilizing, or making available information.”34 Where the
Internet is involved, drawing fine metaphysical lines between “telecommu-
nications services” and “information services” is as futile in the long term
as it is litigation-inviting and destabilizing in the short term.35

Finally, whether or not Vonage-type IP-to-PSTN servicess are properly
deemed information services, the FCC was on solid ground in following
the jurisdictional precedent of the Pulver Order and declaring such servic-
es off-limits to state-level common carrier regulation. If, as the FCC con-
cluded in the Pulver Order, it would be infeasible to carve out an intrastate
component of IP-enabled services that (like Pulver’s) always have both legs
in the Internet, it would also be difficult to carve out an intrastate compo-
nent from VoIP services that, like Vonage’s, leave one leg in the Internet
even while interconnecting with the PSTN.36 It is no less true of Vonage’s
service than of Pulver’s that, given the inherent geographic anonymity of IP
addressing schemes, “[a]ttempting to require [the provider] to locate its
members for the purpose of adhering to a regulatory analysis that served
[the legacy PSTN] would be forcing changes on this service for the sake of
regulation itself, rather than for any particular policy purpose. . .. [[Jmpos-
ing this substantial burden would make little sense and would almost cer-
tainly be significant and negative for the development of new and
innovative IP services and applications.”3”

The FCC’s assertion of exclusive interstate jurisdiction over VoIP serv-
ices ensures national consistency in VoIP policy, but it does not necessarily
exclude the states from playing any part in effectuating that policy, as the
Commission suggested in the Vonage Order. By analogy, the FCC’s local
competition regulations are supreme in the field of local competition regu-
lation, but section 252 gives the states an essential role in applying those
regulations to specific factual circumstances (see chapter 3). And the FCC
has delegated authority to the states to implement federal programs specif-
ically relevant to VoIP, including the administration of telephone numbers
under the North American Numbering Plan.38 On the other hand, the D.C.
Circuit’s broad-brush anti-delegation holding in USTA II, discussed in
chapter 3, casts a shadow over the legality of any non-statutory delegation
of open-ended federal authority to the states. There is also significant polit-
ical resistance to giving states any role in regulating “the Internet,” lest a
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few of them exploit that role as an opening wedge to over-regulate this tra-
ditionally unregulated sphere.

In 2004, Congress began considering legislation designed to nip in the
bud the escalating controversy about the proper characterization and juris-
dictional treatment of VoIP services.3? Rather than forge a quick consen-
sus that would eclipse the FCC’s incipient inquiry, the House and Senate
produced bills that diverged sharply in philosophy. There are some similar-
ities: for example, as of this writing, the Senate bill and the leading House
bill both would place VoIP within the primary jurisdiction of the FCC, and
both would permit local telephone companies to recover compensation
from a VoIP provider for the use of the PSTN. But the House bill is more
aggressively deregulatory than the Senate bill. It would entirely deprive the
states of authority to regulate VoIP or any other IP-enabled service; would
strip the FCC itself of any power to subject these services to common car-
rier regulation; and, for good measure, would largely detach such services
from most existing regulatory schemes by excluding them from the statu-
tory categories of “telecommunications service” and “information service.”
The Senate bill is vaguer about any deregulatory objective and would per-
mit the states to subject VoIP to intrastate access charges, 911 dialing
requirements, and various universal service regulations.40 Congress has
much work to do before either of these bills, or anything like them,
becomes law. But industry observers view these dueling legislative propos-
als as significant opening moves in an ongoing congressional debate that
may reshape telecommunications regulation.

III. VoIP, “Horizontal” Regulation, and Title I

As Congress was contemplating these bills, the FCC was asking for com-
ment on whether, in the absence of such legislation, it already had the statu-
tory authority to adopt the same type of qualified deregulatory regime for
VoIP services on its own. We now turn to this and related issues about the
FCC’s regulatory flexibility in a convergent and increasingly IP-centric age.

A. Calls for a layers-oriented model of regulation

In this chapter and the previous one, our analysis of Internet policy veered
into discussions of scholastic complexity about the proper way to “charac-
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terize” particular services, such as cable modem service and the varieties of
VolIP, for purposes of classifying them within the obsolescent framework of
the Communications Act of 1934. If we could turn back the clock and
design a regulatory regime from scratch, there would be no need for dis-
cussion of such issues. These issues arise only because the Act, written
mostly in a pre-convergent era, assumes that particular types of facilities
will always be closely associated with particular services, which should be
individually classified and regulated pursuant to mutually distinct statuto-
ry regimes. Wireline telephone companies are subject to “common carrier”
regulation under Title II, and their retail services are subject to the tradi-
tional division of regulatory authority between the FCC and the states (see
chapter 2). Use of the airwaves, such as for over-the-air broadcasting or cel-
lular telephone service, is regulated in whole or in part under Title III,
which, among other things, preempts most forms of state regulation (see
chapter 8). And “cable services” are regulated under Title VI, which essen-
tially divides regulatory responsibility between the FCC and local franchis-
ing authorities (see chapter 5). In revising the Act in 1996, Congress left
intact each of these three statutory “silos,” as they are disparagingly
known, along with the markedly different rules contained in each for gov-
erning the corresponding physical layer platform.

As we have seen, the Internet holds such rigid service-specific distinc-
tions in contempt. Each of these three physical layer media—the wireline
telephone network, the airwaves, and cable company infrastructure—is
capable of providing Internet access, and the Internet in turn can serve as
a platform for any communications service imaginable: voice telephony,
Web surfing, audio and video entertainment, and so forth. Indeed, these
“services” are often properly viewed as higher layer “applications” in much
the same way that Excel spreadsheet software is an application that rides
on top of an operating system platform. In each case, ultimate control of
the product’s use may reside largely with end users and the applications
providers, not with the provider of any underlying transmission platform.

Given the Internet’s modular structure, a number of commentators
have urged policymakers to replace the Act’s legacy regulatory approach
with a more antitrust-oriented “horizontal” approach that focuses on the
critical role of layering in modern telecommunications.4! They argue that
the only rational way to regulate the Internet industry is to draw lines with-
in the layering hierarchy to distinguish between (i) those layers (if any) that
should be subject to continued economic regulation because there is insuf-
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ficient competition within them and (ii) those layers that should not be sub-
ject to such regulation because they are presumptively competitive. Most of
these commentators would regulate economic activity relating to the
Internet only to the extent that a dominant firm threatens to undermine
consumer welfare by abusing market power at a particular layer. And they
would free the rest of the communications industry from legacy public util-
ity regulation at all levels, state and federal.

Although the FCC has not always drawn clear lines of this sort, it has
indicated that they are appropriate and ultimately necessary. As it
explained in 1998, “[clJommunications networks function as overlapping
layers, with multiple providers often leveraging a common infrastructure.
As long as the underlying market for provision of transmission facilities is
competitive or is subject to sufficient pro-competitive safeguards, we see no
need to regulate the enhanced functionalities that can be built on top of
those facilities.”#2 Under this approach, VoIP services, as applications rid-
ing on top of physical layer platforms, would not be subject to public util-
ity regulation of the sort imposed by Title II because there are no
extraordinary barriers to the entry of new VoIP providers into the market.
The physical layer platforms themselves may or may not be subject to such
regulation, depending on the economic considerations canvassed in the
previous chapter. Those include (i) whether particular providers can be said
to dominate the provision of broadband transmission services in a given
market, (ii) whether those providers have the incentive and ability to abuse
their monopoly power in various respects, such as by leveraging it to sup-
press competition in the applications and content layers, and (iii) whether,
in particular circumstances, that threat of monopoly abuses is outweighed
by the efficiencies of vertical integration.

Skepticism that regulators would answer such questions correctly has
led some industry analysts to oppose any layers-oriented regime altogether
in favor of general deregulation. Libertarian George Gilder cautions that
any layering approach, by seeking to preserve the Internet in its current
modular form, “ignore[s] ever changing trade-offs between integration and
modularization,” slights the importance of innovation within the “core” of
the network as well as at the edge, and inappropriately “assume[s] there is
one network, that it is sufficient and timeless, [and] that no new networks
are possible or needed.”#3 “The real threat to monopolize and paralyze
the Internet,” he concludes, “is not the communications industry and its
suppliers, but the premature modularizers and commoditizers, the propo-
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nents of the dream of some final government solution for the uncer-
tainties of all life and commerce.”44 Similarly, a coalition of industry advo-
cates warned the FCC in July 2004 that, even though engineers view the
Internet in terms of layers, regulators should not design competition poli-
cy in those terms as well.#5 The coalition directed its critique at a much-
discussed MCI white paper that argued not just for a layers-oriented
regulatory model in the abstract, but for a more substantive conclusion
that the physical layer—the market for wholesale transmission services—is
dominated by ILECs and should be heavily regulated as such.#6

Despite these concerns, it makes abundant sense to reorient telecom-
munications policy from the current approach, characterized by now-arbi-
trary legacy classifications, to a more technology-neutral approach that
reflects the new independence of services from the transmission networks
over which they were traditionally provided. Such an approach must
account for the modular, layered structure of modern communications.
Taking that structure into account, however, should be only the beginning,
and not the end, of serious policy analysis. For example, any inquiry into
whether a particular broadband provider should be regulated as a domi-
nant carrier at the physical layer—and whether, if so, it should be permit-
ted to integrate vertically—must consider the complex economic
considerations discussed in the previous chapter and also the differences in
competitive conditions from one market to another.4#” Policymakers must
also continue to weigh the costs of regulation against the hoped-for bene-
fits. These costs include not just the administrative burdens policymakers
can anticipate, but also the unintended and often unpredictable inefficien-
cies that regulation of any kind can inflict on a market. In designing a lay-
ers-oriented regime, policymakers must also accommodate differing views
about how to define particular layers and must take extreme care not to let
their own definitions distort the efficient evolution of communications
technologies.#*8 And they should be careful not to misconstrue the formal
structure of a layers-oriented analysis as a substantive presumption against
the use of vertically integrated, “managed” IP networks that ensure quali-
ty of service for particular applications, such as voice and video.

Suppose, then, that policymakers decide that some form of “horizon-
tal,” layers-oriented regime is appropriate for the industry. One of the crit-
ical questions they confront is whether it is legally possible to get from here
to there within the existing structure of the Communications Act.
Although, as discussed, Congress began holding hearings in early 2004 on
the need to bring the Act up to date, it is notoriously slow to take bold
action in the telecommunications arena, in part because the political fall-
out of doing little or nothing is milder than the political fallout of choos-
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ing between the opposing interests of powerful industry segments. The
issue in the intermediate term is what the FCC can do in the absence of
major statutory revisions to break free of the Act’s service-oriented cate-
gories and adopt a more unified, antitrust-like approach to the regulation
of Internet-related communications generally.

This issue can be subdivided into two major questions. First, to what
extent can the FCC ensure greater regulatory parity in this convergent
industry by relieving firms of the vestigial “legacy” obligations to which
they would otherwise be subject only because of their regulatory pedigree?
Second, to what extent can the FCC, once it has generally removed such
obligations, impose whatever regulatory requirements (such as effective
911 dialing or amenability to wiretapping) it nonetheless deems appropri-
ate for all providers of a particular type of service, no matter what the state
of competition in the industry? We address each of these questions in turn.

B. Title I, Title II, and forbearance

Most of the regulatory classification issues discussed in the past two chap-
ters have involved questions about whether particular services at the phys-
ical layer (such as cable modem service) or the applications layer (such as
VoIP) should be regulated “under Title I” or, alternatively, “under Title I1.”
This distinction has become so central to today’s policy debates that indus-
try participants often use “Title I” (as in a “Title I service”) as a shorthand
for “deregulated” and “Title II” as a shorthand for “regulated.” But the
choice is a bit more nuanced than that.

We begin with a refresher on some basic terminology. Recall from
chapter 3 that the FCC and the courts have essentially equated the term
“telecommunications service,” as used in the 1996 Act, with the older term
“common carrier service.”4? If it seeks deregulation, a provider of
“telecommunications” can try to avoid the “telecommunications service”
characterization, and thus regulation within the framework of Title II, in
one of two basic ways. First, in limited circumstances, it can request per-
mission to operate only as a Title I private carrier, selling transmission lines
or services on a purely contractual basis, at least to sophisticated business
customers.’9 Examples of such private carriers include the Internet back-
bone operators, which provide long distance transmission services to each
other and to ISPs without ongoing regulatory oversight. Second, a provider
of “telecommunications” may seek to avoid the “telecommunications serv-
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ice” characterization by bundling transmission together with an informa-
tion service, such as Internet access via cable modem service, but only if it
can escape the independent Computer 11 obligation to strip out that trans-
mission component and sell it on an unbundled basis to all takers. As noted
in the previous chapter, however, the Ninth Circuit’s Brand X decision, if it
stands, complicates this latter regulatory strategy, at least for providers that
“control[] all of the transmission facilities between its subscribers and the
Internet.”51

Significant consequences turn on these definitional judgments. As the
FCC recently reiterated, only providers that qualify as Title IT “common
carriers” are subject to “[v]arious regulatory obligations and entitlements
set forth in the [Communications Act of 1934]—including a prohibition on
unjust or unreasonable discrimination among similarly situated customers
and the requirement that all charges, practices, classifications, and regula-
tions applied to common carrier service be ‘just and reasonable.’”52 And
various other rights and duties—“including, for example, the entitlement
to access an incumbent’s unbundled network elements for local servicel[,]
... attach only to entities providing ‘telecommunications service.””53 These
characterization issues also matter for purposes of allocating the burden of
supporting federal universal service programs, discussed in chapter 10.
Section 254(d) requires “[e|very telecommunications carrier that provides
interstate telecommunications services” to pay considerable sums into the
federal universal service fund. As of this writing, any such wireline carrier
is required to contribute nearly 10% of its interstate retail revenues—in
effect, a government-mandated tithe—to support low telephone rates in
rural areas, broadband connections for schools and libraries, and other
such objectives. In contrast, “[a]ny other provider of interstate telecommu-
nications”—such as a private carrier or a facilities-based information serv-
ice provider—need contribute to the universal service fund only if and
when the FCC decides that “the public interest so requires.”>*4

At the same time, a service can be highly deregulated on the retail level
even if it is formally classified as a “telecommunications service” and is
therefore subject, in some sense, to regulation “under Title II.” For exam-
ple, carriers deemed “nondominant” in their respective markets have long
enjoyed more regulatory flexibility than their “dominant” counterparts in
such matters as the timing of their tariff filings.>S And, in highly competi-
tive markets, the FCC has eliminated tariffing obligations altogether. For
example, the FCC has not only permitted but compelled carriers in the con-
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sumer long distance business to “detariff” their services and deal on a pure-
ly contractual basis with their individual customers.5¢ To be sure, even
such highly deregulated carriers remain subject, at least in the abstract, to
the non-discrimination requirements of sections 201 and 202, to FCC com-
plaint procedures under section 208, and to the various market entry and
exit regulations imposed under section 214. As a practical matter, howev-
er, the retail obligations of these carriers are often only marginally differ-
ent from what they would be if their services were formally excluded from
the scope of Title II altogether.

The FCC’s current freedom to deregulate services within the frame-
work of Title IT is a fairly recent development. In a string of decisions span-
ning the decade from 1985 to 1994, the D.C. Circuit, ultimately upheld by
the Supreme Court, invalidated the FCC’s various efforts to detariff long
distance services offered by non-dominant providers (a class that now
includes all domestic long distance carriers).57 As those courts found, sec-
tion 203 of the Communications Act effectively compels telecommunica-
tions carriers to file tariffs even after rigorous competition has emerged and
continued enforcement of tariffing requirements would frustrate the pub-
lic’s interest in a well-functioning, non-collusive free market.

In the 1996 Act, Congress dealt with this type of problem by dramati-
cally expanding the FCC’s power, previously authorized only in the cellu-
lar telephone context, to “forbear from applying” outdated regulatory
requirements.58 With astonishing breadth, Congress directed the
Commission to nullify “any regulation or any provision” of the
Communications Act of 1934, including the provisions added by the 1996
Act itself, to any “class of telecommunications carriers or telecommunica-
tions services” once the Commission finds (i) that the requirement in ques-
tion is “not necessary” to ensure just and reasonable terms of service, (ii)
that it is “not necessary for the protection of consumers,” and (iii) that
“forbearance . .. is consistent with the public interest.”>? The lone quali-
fication to this sweeping authority concerns the core local competition and
Bell entry provisions: “the Commission may not forbear from applying the
requirements of section 251(c) or 271 . . . until it determines that those
requirements have been fully implemented.”60 But this standard is itself so
vague that it permits a great deal of interpretive play in the joints.

In sum, the FCC has several tools at its disposal for deregulating
providers when it concludes that the relevant market is competitive. The
first is the Commission’s power to resolve close “statutory characteriza-
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tion” questions by deciding that a given service falls within the scope of its
Title T jurisdiction over interstate communications, and therefore within
the Commission’s authority to preempt state economic regulation, but out-
side the scope of Title II regulation of “telecommunications services.” In
particular, it can try to exclude a service from Title IT by finding either (i)
that the service is an “information service” or (ii) that, even if it would oth-
erwise qualify as a “telecommunications service,” the provider should be
entitled to offer it on a private carriage basis. Or the FCC can “forbear”
from some or all Title II requirements as it deems appropriate (with limit-
ed and hazy exceptions), in which case the service at issue will remain with-
in the scope of the Commission’s preemptive Title I “ancillary” jurisdiction.
Finally, these various tools are not mutually exclusive; the FCC sometimes
uses them in tandem when pursuing a deregulatory strategy. In the Cable
Modem Order, for example, the Commission simultaneously deemed cable
modem service a Title I information service without a telecommunications
service component and then, to confront the risk that the Ninth Circuit
might disagree (as it ultimately did), tentatively concluded that forbearance
from any Title II obligation would be appropriate.61

Of course, the FCC’s strategies for freeing Internet-related services
from unnecessary federal requirements would accomplish very little if the
states could simply reimpose the same requirements under state law that
the Commission has deemed counterproductive as a matter of federal pol-
icy. Recall, moreover, that the Commission can normally preempt state-
level retail regulation only if it establishes that the service in question
should always be viewed as “indivisibly interstate” rather than (like ordi-
nary telephone services) either interstate or intrastate depending on the
physical locations of the calling and called parties. As discussed above, the
Commission almost invariably finds that Internet-related information serv-
ices are indivisibly interstate in nature, reasoning that most Internet trans-
missions cross state boundaries and that tracking the divergent paths of
different IP packets across the backbone would be so difficult, and so inim-
ical to the boundary-shattering ethic of the Internet, as to be categorically
Inappropriate.

C. The contours of the FCC’s ancillary jurisdiction

So far we have discussed how the FCC may free carriers from federal and
state regulatory obligations that it deems inappropriate. Now we discuss
how the FCC may impose other obligations on them to the extent it suc-
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ceeds in removing their services from the framework of Title I common
carriage regulation. Suppose, for example, that the Commission concludes
that all Vonage-type IP-to-PSTN VoIP services should be classified as
“information services” and exempted from such regulation. To what extent
may the Commission invoke its so-called “ancillary” authority under Title
I to impose, through the back door, various discrete requirements that Title
IT imposes on providers of any conventional “telecommunications service,”
such as obligations to “ensure that the service is accessible to and usable by
individuals with disabilities” (section 255(c)) or to cooperate with the wire-
tapping needs of law enforcement authorities (section 229)? The answer to
this question is as unclear as it is consequential.

We first note an important but often overlooked wrinkle in the analy-
sis. Although the provisions of Title II are limited mostly to the regulation
of “common carriers” and (what are the same) “telecommunications serv-
ice” providers, Title II contains a few provisions that are not so limited. For
example, section 251(e)(1) grants the FCC or its delegate “exclusive juris-
diction over those portions of the North American Numbering Plan that
pertain to the United States.” (The FCC has, in turn, delegated much of its
authority over number administration to the state commissions.) And sec-
tion 251(e)(3) directs the FCC to “designate 9-1-1 as the universal emer-
gency telephone number within the United States for reporting an
emergency to appropriate authorities and requesting assistance,” and the
FCC’s authority under this provision extends “to both wireline and wire-
less telephone service.” In each case, the FCC may exercise its specific statu-
tory authority under these provisions to define the rights and obligations
of all service providers, including those that are otherwise exempt from
Title II regulation altogether. The precise question we address here, there-
fore, is the scope of the Commission’s residual authority under Title I to
regulate such non-Title IT providers with respect to matters that Title II
itself addresses only to providers of “telecommunications services.”

On its face, Title I is unremarkable. It contains very little beyond gen-
eral pronouncements about the purpose of the FCC, the scope of the
Communications Act, assorted statutory definitions, and the “forbearance”
provision itself. The first two provisions of Title [——sections 1 and 2 respec-
tively of the Communications Act—establish the FCC “[f]or the purpose of
regulating interstate and foreign commerce in communications by wire and
radio” and recite that “[t]he provisions of this [Act] shall apply to,” among
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other things, “all interstate and foreign communications by wire or
radio.”62 And section 4(i), sometimes called the FCC’s “necessary and
proper” clause,63 authorizes the Commission to “perform any and all acts,
make such rules and regulations, and issue such orders, not inconsistent
with this [Act], as may be necessary in the execution of its functions.”64 But
it does not specify the permissible scope of those “functions.”

Together, these three rather bland provisions constitute the sum total of
what people are talking about when they propose regulating Internet-relat-
ed services “under Title I.” To say that a given communications technolo-
gy—cable modem service, DSL, or higher-layer applications such as VoIP
or instant messaging®>—should be regulated under Title I is to embrace
two conclusions. The first is that the service in question slips through the
cracks of the substantive titles of the Communications Act (II, ITI, and VI),
and is thus immune from the industry-specific regulations contained in
those titles. The second is that the FCC has broad discretion to regulate or
deregulate the service as it sees fit and (just as important) to preempt states
and localities in many circumstances from regulating it on their own.

Although the provisions of Title I may seem a slender basis for substan-
tive FCC regulatory authority, it is difficult to imagine how the FCC could
function properly without such authority in an industry that, like this one,
spawns new technologies and thus new regulatory issues more quickly than
Congress can legislate to address them.66 When the cable television indus-
try arose in the 1960s, for example, the FCC promptly exercised its Title I
authority to protect the local advertising revenues of the nation’s over-the-
air broadcasters by, for example, limiting the ability of cable operators to
transmit the signals of distant television stations (see chapter 11). In its
1968 decision in United States v. Southwestern Cable, the Supreme Court
upheld those regulations as ancillary to the Commission’s undisputed
responsibility to preserve the broadcasting industry, even though Congress
had never formally authorized the FCC to regulate the previously non-exis-
tent cable industry.6” Indeed, as the Court later remarked, not to give the
FCC latitude in meeting such new regulatory problems “would place an
intolerable regulatory burden on the Congress—one which it sought to
escape by delegating administrative functions to the Commission.”68

At the same time, the FCC lacks unbounded authority to impose under
Title I whatever regulations it likes on anyone involved in the interstate or
international transmission of electronic communications. Instead, the
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FCC’s Title I authority is confined to regulations that are “reasonably ancil-
lary to the effective performance of,”6? or “necessary to ensure the achieve-
ment of,””0 the Commission’s responsibilities under the other, substantive
titles of the Act. The scope of such “ancillary” jurisdiction is a bit murky.
Several years after its initial decision in Southwestern Cable, the Supreme
Court upheld the Commission’s adoption of more adventurous regulations
for the cable industry, including a new obligation for cable operators to
serve their communities by transmitting programming of their own in addi-
tion to the signals independently aired by broadcasters.”! This time, how-
ever, the Commission prevailed only by the narrowest of margins, and
Chief Justice Burger, who cast the tie-breaking vote, observed that the
Commission had “strain[ed] the outer limits” of its ancillary jurisdiction.”2

The Supreme Court finally delineated those limits when, in its 1979
decision in FCC v. Midwest Video Corp. (“Midwest Video II”),3 it balked
at the Commission’s assertion of Title I jurisdiction to require cable opera-
tors to provide (among other things) public access channels on their sys-
tems. The Court based its decision on what it perceived as a tension
between the Commission’s jurisdictional theory and the substance of its
regulations. The basic problem was that, although the Commission had
predicated jurisdiction on its underlying Title IIT authority to regulate
broadcasters in the same video programming industry, it had exercised that
jurisdiction by imposing, in the form of these public access channels, the
very form of common carrier regulation that the Act would prohibit if the
regulated parties had been broadcasters rather than cable companies.”4
More recently, the D.C. Circuit invalidated, as an unauthorized and consti-
tutionally problematic regulation of programming “content,” the
Commission’s invocation of its Title I authority to require television broad-
casters to include “video descriptions” in their shows—that is, aural
descriptions of the show’s visual content for the benefit of the visually
impaired.”S But the court limited its holding to the particular concerns pre-
sented in that case, including its desire to “avoid potential First
Amendment issues” and the fact that, “[a]fter originally entertaining the
possibility of providing the FCC with authority to adopt video description
rules, Congress declined to do s0.”76

The upshot is that there are important limits on the Commission’s Title
I authority to create rules from whole cloth, but so far the courts have
enforced them mostly when those rules are in tension with other legal prin-
ciples codified elsewhere. The case law is still too sparse for confident pre-
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dictions about which Title I regulations will survive judicial scrutiny and
which will not. But the courts seem more solicitous of the FCC’s efforts to
use Title I as a mechanism for dealing sensibly with emerging and congres-
sionally unanticipated technologies than for supplementing the established
statutory schemes applicable to the more established communications
media. Southwestern Cable is one case in point; another is the D.C.
Circuit’s 1982 decision to uphold the Commission’s use of its ancillary
authority in Computer II to regulate the provision of Title I enhanced serv-
ices by Title II telecommunications carriers.”” Ultimately, however, the
“test” for a permissible exercise of the FCC’s ancillary authority is a bit like
Justice Stewart’s test for “obscenity” under the First Amendment: one
knows it only when one sees it, and all bets are off until a court actually
rules.”8

The precise dimensions of the FCC’s ancillary authority will assume
increasing importance as the Commission folds within the deregulatory
scope of Title I the growing number of applications-layer IP products that
resemble the services that have traditionally been regulated under one of
the Act’s substantive titles—Title II in particular. For example, whether or
not (as the Ninth Circuit has held) cable modem service is ultimately
deemed to contain a “telecommunications service,” its transmission func-
tionality is at least a close market substitute for the more traditional
telecommunications services that are provided by telephone companies and
regulated by the Commission under Title II. A reviewing court is thus like-
ly to uphold Title I regulations reasonably designed to ensure, among other
things, some degree of competitive neutrality between these two competing
broadband platforms, despite their different regulatory pedigrees. Indeed,
broadband platforms are, almost by definition, substitutes for all of the
more conventional communications media regulated under the
Communications Act because they can support any “service” of the types
traditionally regulated under Titles II (voice), III (radio and television
broadcasting), and VI (video).”?

Similarly, if Congress fails to legislate a solution to the VoIP policy cri-
sis in the near future, the FCC will likely succeed in asserting its ancillary
Title T authority to regulate VoIP services as needed to ensure an orderly
coexistence between them and the more traditional circuit-switched tele-
phone services for which they are fast becoming market substitutes. This
does not mean that the FCC must or even should subject VoIP providers to
the full gamut of common carrier obligations under Title II, such as quali-
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ty-of-service rules, entry and exit regulation, tariff filing requirements, and
rate regulation. Historically speaking, the very point of placing a service
within Title I has been to free it from such legacy public utility regulation;
indeed, the “information service” classification is often cited as a paradigm
of regulatory restraint.80 And, beneath all the labels, insulating VoIP
providers from traditional public utility regulation makes abundant sense
as a policy matter. Such regulation is designed to protect consumers in
monopolistic markets with formidable barriers to entry. It has no clear
place in competitive markets that, like this one, have relatively low entry
barriers and thus built-in consumer protections.

If the result of such “unregulation” of VoIP providers is to place their
traditional telephone company rivals at a competitive disadvantage, the
solution is to relax common carrier obligations on the latter as competition
makes them unnecessary, not to impose such regulations on the former. So
far, the FCC appears to agree with this instinct and has erred on the side of
exempting emerging technologies like VoIP from unnecessary public utility
regulation.8! This inclination reflects several basic cautionary lessons.
First, the FCC recalls the public choice pressures that distorted its regula-
tion of other emerging technologies (such as cable television, discussed in
chapter 11) and the axiom that “new entrants are regulated because incum-
bents want it that way.” Second, the FCC understands that it is often easi-
er to add regulations than to rescind them. Third, as we saw in the previous
chapter, the FCC worries, often with good reason, that the costs of regula-
tion may thwart a firm’s incentives to develop new technologies. Finally,
the FCC appreciates that the best guardian of consumer welfare is not a
government agency, but a well-functioning market.82

For these reasons, most of the debates about the proper scope of the
Commission’s Title I authority will concern its power to impose regulato-
ry obligations designed to serve other policy goals that are to some extent
unrelated to the level of competition in a particular market. In the VoIP
context, these include, among other things, susceptibility of communica-
tions to interception by law enforcement officials, various privacy safe-
guards, accommodation of the needs of the disabled, and consistency with
universal service goals (see chapter 10). The FCC should have quite plau-
sible arguments for imposing such rules under its residual Title I authority
in cases where the rules have direct counterparts in Title I1.83 Establishing
such rules for the new class of IP-related services is arguably the best way
to ensure fidelity to congressional objectives in the translation from a Title
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II world to a fully competitive Title I world.84 In that respect, these rules
are the very opposite of those invalidated in Midwest Video 11, where, as
noted, the FCC had invoked Title I to impose obligations that it could not
impose on parties directly regulated under the corresponding substantive
Title (Title III).

Even in adopting these “social policy” rules, the FCC is likely to regu-
late VoIP providers more flexibly than their circuit-switched rivals, and
often with sound justification. Take, for example, the case of emergency
access to 911 services. For technical reasons, requiring VoIP providers to
facilitate access to emergency services on the exact same terms as a tradi-
tional provider—and through the same technology—would subject these
upstarts to enormous burdens.85 The FCC has thus chosen to rely on
industry initiatives to address 911 challenges in the VoIP context. In all
likelihood, the solutions to these challenges will follow a staged approach
analogous to the path followed by cellular telephony providers, which face
911 dialing challenges of their own (see chapter 8). At present, for exam-
ple, Vonage encourages its customers to register each of their locations as
they travel, and it routes their 911 calls to the local public safety answer-
ing point—although often the number reached belongs to an administra-
tive office rather than the emergency personnel who would normally
answer a 911 call. Over time, however, the FCC might well add more
requirements, mandating increased sophistication in 911 functionality as
technology evolves and VoIP services become more popular.

VolIP services present similarly nettlesome challenges for law enforce-
ment officials that have long relied on wiretapping voice conversations as
a means of solving and preventing crimes. It is difficult enough to wiretap
VoIP conversations when the VoIP providers themselves often have no idea
where their customers are located. Those challenges grow exponentially
when customers use software that encrypts these digitized voice conversa-
tions.

The Communications Assistance in Law Enforcement Act of 1994
(CALEA) establishes technical requirements that must be built into all
telecommunications equipment in order to facilitate access to “call-identi-
fying information,” and it authorizes the FCC to prescribe the necessary
implementing regulations.86 The service providers that CALEA subjects to
these obligations, however, are limited to “common carriers” and “telecom-
munications carriers.”87 Concerned that VoIP network architectures make
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effective wiretapping difficult, the FCC tentatively concluded in mid-2004
that broadband Internet access and most VoIP services should be subject to
CALEA’s requirements.88 In so doing, it concluded that VoIP providers
should be classified, if only for purposes of the specialized definition set
forth in CALEA, as “telecommunications carriers.”8° At the same time, the
FCC tentatively exempted from CALEA’s scope “non-managed” VoIP
applications (such as Pulver.com’s peer-to-peer service) and instant messag-
ing “chat” applications. A broad coalition of Internet interests opposed
extending CALEA’s requirements to such applications, raising concerns
about their effect on the Internet’s development and whether they could be
enforced effectively in any event. As of this writing, it is difficult to tell how
the FCC will respond to these competing concerns, whether the courts will
allow it to classify a given VoIP service as an “information service” under
the Communications Act and as a “telecommunications service” under
CALEA, and whether additional legislation might be needed to balance the
needs of law enforcement against the traditionally unregulated character of
Internet services.

As of this writing, we remain in the earliest stages of the VoIP revolution.
Only 27% of Internet users, and just 17% of all Americans, had even heard
of VoIP technology by mid-2004, and only a tiny fraction contemplated
signing up for a VoIP service.?0 Before long, however, this obscure technol-
ogy will transform the telecommunications industry.

The same could have been said of wireless telephony 20 years ago.
Today, placing a call on one’s cellphone is so routine that we forget how
much the wireless revolution has enhanced our lives, now that we can
speak to someone whenever we wish without first driving home or waiting
in line to use a public phone booth. That revolution in personal communi-
cations habits has been accompanied by an equally significant revolution
in the way the federal government manages rights to use the radio spec-
trum. That revolution, which remains a work in progress, is the subject of
the next two chapters.






7
The Spectrum

In addressing the physical layer of telecommunications, this book has
focused so far on the electronic delivery of information through wires and
cables, whether copper, coaxial, or fiber optic. But wires and cables are
only part of the telecommunications story, as anyone with a cellphone or a
wireless-enabled laptop computer—or, for that matter, a radio—can attest.
And this brings us to the wireless side of the industry.

If this book had been written in 1980, our discussion of the “airwaves”
would have focused almost entirely on the regulation of radio and televi-
sion broadcasting because that was the most significant commercial use to
which the electromagnetic spectrum was then put. Engrained tradition had
made it seem natural that telephone service involved running wires into
people’s homes and that television signals should be transmitted through
the air (except in less populous areas, where cable companies had stepped
in to compensate for the dearth of nearby transmission towers). But, as we
now know, technological change has up-ended this tradition. Many Amer-
icans rely more heavily on their wireless telephones than on their wired
ones, and, as of 2003, fewer than 15% of households with televisions rely
on terrestrial “over-the-air” broadcasting to receive their TV signals.”

* The FCC recently reported that, as of mid-2003, the percentage of U.S. television
households subscribing to a “multichannel video programming distributor”
(MVPD), such as a cable TV company or direct-to-home satellite provider, was just
over 85%, falling slightly from the previous year’s level of around 86.5%. See Tenth
Annual Report, Annual Assessment of the Status of Competition in the Market for
the Delivery of Video Programming, 19 FCC Red 1606, 7 (2004). The FCC found
that approximately three-quarters of the households subscribing to a MVPD receive



226 Chapter 7

This transformation in the means of delivering television and telephone
services is one more illustration of convergence—i.e., the use of different
technologies to provide similar services. In this case, moreover, the tech-
nologies used to provide these different services are not merely converging,
but trading places to some extent. Because it is more feasible and useful to
carry a telephone around than a television, and because the airwaves per-
mit mobility whereas wires do not, the airwaves are in some respects a
more natural medium than wires for telephony. And, as the prevalence of
cable television has shown, wires provide greater bandwidth than the avail-
able airwaves for pumping high quality video programming into people’s
homes. This swapping of transmission media is often called the “Negro-
ponte switch,” a term named after MIT Media Lab founder Nicholas
Negroponte and popularized by industry analyst George Gilder.! As in
other contexts, however, technology changes much more quickly than reg-
ulation, so the policy response to this new reality is still very much a work
in progress.

In this chapter, we address the question of “spectrum” at the highest
policy levels, focusing on how, and how much, the government should get
involved in apportioning the airwaves among different uses and users. We
will explain the technological and market forces pressing for reform of tra-
ditional spectrum regulation, the initial steps in that direction, and the rea-
sons why fundamental regulatory change may be slow in coming. Those
reasons, as we shall see, include a manifestation of the “public choice” the-
ory discussed in chapter 1. In particular, today’s spectrum incumbents—
including broadcasters and the government itself—use their political clout
to stifle competition by keeping a firm chokehold on large swaths of spec-
trum that could be put to more efficient uses, including by cellular tele-
phone providers. In chapter 8, we turn to the competitive structure and
regulatory oversight of such providers.

TV signals from a franchised cable company; most other such households receive
those signals from satellite television companies. Id., | 6. Although the precise num-
bers are subject to debate, there is little doubt that only a small minority of view-
ers now receive their television signals from traditional “over-the-air” broadcasts.
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I. Revolution in the Air

While other children were outside playing baseball, one of us spent the bet-
ter part of his after-school hours in early 1978 breathing in the fumes of
burnt solder while assembling, transistor by transistor, a shortwave radio
from a build-it-yourself kit. After two or three months, the radio seemed
complete, and a visit to the local hardware store produced enough copper
wire to string a crude antenna from the side of the house to a tree in the
yard. Finally, the radio was turned on: silence. A return visit to the grown-
ups at the hardware store revealed that sloppy soldering had shorted out
one of the main circuits, an embarrassing but fixable problem. The radio
returned home several days later, and, the circuit having been repaired (at
a cost of some $100), the sounds of several dozen countries came bursting
into the room. It seemed vaguely occult, this discovery that radio signals
are continuously flitting through our backyards like a swarm of bats in the
night, unknown to us until we reach out to capture them with a copper
wire, a properly soldered circuit board, and (at the end of the circuit) a
speaker.

For many vyears, scientists believed that electromagnetic waves flowed
through the “ether”—a hypothetical substance said to reside invisibly
throughout space. In the late nineteenth century, Albert Michelson and
Edward Morley conducted experiments that led them and others to aban-
don the “ether” construct, though the term lives on in colloquial usage. The
modern concept of the radio spectrum, informed by a series of scientific
advances in the late nineteenth and early twentieth century, was soon born.
When asked to explain the underlying physical mechanics of the wireless
spectrum—i.e., how electric and magnetic fields travel in waves that can be
sent from point A and received at point B—Albert Einstein is reported to
have remarked: “You see, wire telegraph is a kind of very, very long cat.
You pull his tail in New York and his head is meowing in Los Angeles. Do
you understand this? And radio operates exactly the same way: you send
signals here, they receive them there. The only difference is that there is no
cat.>2 There are several critical points to be gleaned from this enigmatic
remark.

As Einstein’s metaphor suggests, wired and wireless communications
have more in common than many people realize. In both cases, the waves
that carry information are electromagnetic signals riding on discrete fre-
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quencies. To oversimplify matters a bit, traditional wireless communica-
tions involve three basic steps. At the transmitting end, a carrier signal with
a given frequency—represented graphically as a simple sine curve—is
“modulated” by the information to be transmitted, such as a text message
or a song.” Second, an antenna launches this modulated signal into open
space, where it eventually reaches the recipient’s antenna. This antenna
feeds into a receiver which, when properly tuned, is designed to accept sig-
nals at the specified frequency and to disregard the rest. Finally, the receiv-
er decodes the information by retrieving it from the carrier signal in a
process called “demodulation.” Thus, when you tune your radio or televi-
sion to a particular station, you are directing the receiver to translate, into
sounds or images, one frequency range of electromagnetic signals to the
exclusion of all others.

The signals flowing over wires and cables are manipulated in much the
same way as radio signals transmitted through the airwaves. An ADSL line
(see chapter 4) is simply a copper wire divided into frequency ranges, some
of which are used for voice transmissions and others for data. Coaxial tel-
evision cables are themselves divided into dozens or hundreds of “chan-
nels,” each spanning a slice of frequency six megahertz wide. Some of these
channels correspond to individual television channels and others to cable
modem bitstreams. And a strand of optical fiber is, as Thomas Hazlett put
it, “spectrum in a tube.”3 As we explained in chapter 2, the capacity of
fiber-optic cables expanded dramatically in the 1990s as engineers found
ways to transmit different signals simultaneously over a single strand by
means of different “colors” (light frequencies). In this respect, wires and
cables are very much like the airwaves: telecommunications engineers can

* The “frequency” of an electromagnetic signal is measured by its number of
“cycles” per second—i.e., the number of times it moves from crest to trough back
to crest during the course of a second. A signal’s frequency is inversely proportion-
al to its “wavelength”: the distance from crest to crest or from trough to trough.
Thus, a “microwave” has a much higher frequency than a conventional AM (or
FM) radio signal, with its much longer waves. Specific frequency bands are identi-
fied by their “hertz,” or cycles per second, named in honor of the nineteenth centu-
ry physicist Heinrich Hertz. A “kilohertz” (kHz) is a frequency of a thousand cycles
per second, a “megahertz” (MHz) is a million cycles per second, and a “gigahertz”
(GHz) is a billion cycles per second.
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exploit the division of electromagnetic signals into frequencies to expand
the information-carrying capacity of any medium, including empty space
itself.

Despite these similarities, the absence of Einstein’s “cat”—of a tangible
transmission medium like a wire or cable—carries important consequences
for telecommunications policy. We know who owns a wire or cable and, at
least as a legal matter, that firm or person generally has the right to control
how it is used. In contrast, there is no obvious “owner” of the airwaves.
Also, a wire or cable is usually wrapped in shielding material and is thus
reasonably well protected from interference by external signals. Not so
with the airwaves: there is no natural “shielding” in the air that can keep
two signals from interfering with each other if they use the same frequen-
cy in the same place at the same time. The result of such interference is that
ordinary receivers cannot decode the separate information carried by each
signal. And, in a world dominated by ordinary receivers, this portion of the
spectrum is “wasted.”

The twin peculiarities of over-the-air transmissions—an absence of
obvious property rights in the medium and the prevalent threat of interfer-
ence—are at the root of today’s spectrum policy. As this chapter explains,
the federal government has heavily regulated who may transmit signals
over the air and has rigidly prescribed the services that may be provided
over defined frequency bands. Since the 1920s, the government has justi-
fied such regulation on the grounds that the “airwaves,” like the Grand
Canyon, are a “public resource” belonging to the whole American polity;
that this resource would be quickly exhausted by the unregulated demand
for it; and that unpoliced private use of this resource would lead to its
despoliation through widespread interference. Taken together, the govern-
ment’s rationales for regulating the spectrum coalesce around the assump-
tion that it is “scarce”—that there is less of it than an unregulated public
could use without causing serious interference problems. The Supreme
Court first embraced this rationale in 1944 when it denied First Amend-
ment and other challenges to the FCC’s authority to regulate access to the
spectrum. In so doing, it concluded not just that the FCC can serve as the
traffic cop of the airwaves, but that it can “determin[e] the composition of
th[e] traffic” permitted on particular slices of the spectrum.*

Without the scarcity rationale, the government’s justification for play-
ing its traditional spectrum-management role would largely evaporate.
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Consider your household cordless phone or garage door opener, each of
which is a transmitter of electromagnetic signals. In part because they emit
so little energy, such devices pose little threat of interfering with whatever
uses your neighbors might be making of the spectrum. You would there-
fore probably object if the government proposed to make you pay for the
“right” to use these off-the-shelf devices to perform the routine functions
of talking on the phone or opening your garage door. After all, you already
paid a sales tax at the store—why another tax on top of that?

Now imagine that the entire electromagnetic spectrum were so inex-
haustibly vast that anyone could easily use any device—including a
100,000 watt radio transmitter—to transmit information of any kind, for
any purpose, without worrying about interfering with anybody else’s use of
the spectrum. In that world, for the same reason that the government could
not justify charging a 50-cent fee in this world every time someone uses a
remote device to open a garage door, the government would be hard-
pressed to justify charging for any use of the spectrum. And the govern-
ment would likewise find it difficult to justify “licensing” portions of
spectrum to designated parties to the exclusion of everyone else. Indeed,
just as the First Amendment bars the government from limiting who can
own a printing press, it might well bar the government from restricting
access to the airwaves as a medium of communication in the hypothesized
world of super-abundant spectrum.’

Of course, this hypothesized world is not our world, at least not yet.
The range of frequencies usable for particular telecommunications services
is large but finite. And the spectrum within that range is arguably scarce in
the sense that, if the government just opened it up for a free-for-all tomor-
row morning with no transition, significant interference problems would
likely impair people’s ability to decode the signals sent by radio stations,
cellular telephone providers, and ambulance dispatchers.

Under traditional spectrum regulation, however, it is the mere possibil-
ity of interference, not the reality of it, that governs when, where, and what
devices can be used. Therein lies the problem. Today, the interference con-
cerns that underlie traditional government control of the airwaves are
increasingly detached from engineering realities. This disconnect is largely
the result of advances in microchip technology. By building microprocess-
ing capacity into receivers, the emerging “smart” wireless technologies can
isolate the signals one does wish to receive from all the other signals in the
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same frequency range one does not wish to receive. We discuss such tech-
nologies in more detail below. The important point to appreciate for now
is that current spectrum policy largely ignores the potential of such tech-
nologies to avoid interference without government oversight. And, more
generally, current policy often errs too much on the side of constraining
efficient private uses of spectrum in the name of stamping out the remotest
possibility of interference.

There is a broad consensus that the government’s traditional com-
mand-and-control licensing regime, which we describe in the first half of
this chapter, should give way to a nimbler and more decentralized
approach to spectrum management. At the highest level of generality, there
are two basic proposals for such an approach, which are known by the
catch-phrases property rights and commons. Under the former approach,
which Congress and the FCC have only partially embraced over the past
dozen years, the government would assign alienable property rights in dif-
ferent portions of the spectrum to private parties and then allow those
rights to be freely bought and sold in a secondary market, much as real
property is bought and sold today. Under the latter approach, the govern-
ment would establish much of the spectrum as a public “commons” and
rely on different users to avoid interference problems cooperatively by
means of “smart” wireless technology, with the FCC (or some other insti-
tution) playing the role of traffic cop to ensure that users actually cooper-
ate. We discuss each of these two approaches, as well as proposed
middle-ground alternatives, in the second half of this chapter.

II. The Basics of Traditional Spectrum Regulation

When Guglielmo Marconi first made use of the airwaves to transmit infor-
mation in the 1890s, he envisioned the primary use of spectrum as ship-to-
shore communications. During the ensuing 50 years, wireless technology
produced the telegraph-like services that Marconi developed, amateur
(“ham”) radio, and radio broadcasting, which was born in the early twen-
tieth century and gained widespread popularity by the early 1920s. The
amateur operators back then, however, included what we might call “hack-
ers” today. Their numbers included some whom, in 1910, the United States
Navy called “[m]ischevious and irresponsible” in that they took “great
delight in impersonating other stations and in sending out false calls.”6
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Whatever the extent of this practice or the merits of the Navy’s call for
tighter control of “amateurs,” the era of spectrum non-regulation in this
country ended in the wake of the Titanic disaster in 1912, when “chaos in
the spectrum” was said to have confused a potential rescue ship “so it
missed the calls of help from the sinking luxury liner.”” The result was the
Radio Act of 1912, which authorized the Secretary of Commerce to license
users of equipment that communicated via the spectrum.

Secretary of Commerce Herbert Hoover used his administrative
authority under the Act to preclude interference by restricting access to the
spectrum. But when the courts balked at Hoover’s assertion of authority to
regulate use of the airwaves on the basis of a license applicant’s merits,
Congress responded with the Radio Act of 1927, which established a Fed-
eral Radio Commission and gave it broad jurisdiction to regulate access to
the spectrum under a general “public interest” standard.8 The Act further
established the regulatory premise that persists to this day: that the spec-
trum belongs to the public and that, at least as a formal matter, licensees
have no property right to continue using it.” When it passed the Commu-
nications Act of 1934, Congress kept this model of regulation intact but
transferred the functions of the Federal Radio Commission to the newly
established Federal Communications Commission.

The resulting model of regulation generally involves careful adminis-
trative oversight of the spectrum to avoid “harmful interference” between
competing uses and users. “Harmful interference,” as defined by the FCC,
is “unwanted energy” that “endangers the functioning of a radionavigation
service or of other safety services or seriously degrades, obstructs, or
repeatedly interrupts a radiocommunication service operating in accor-
dance with [international] Radio Regulations.”10 But the federal govern-
ment has carried its regulation of the airwaves much farther than needed
simply to police against interference. The government has seized upon spec-
trum “scarcity” as a basis for asserting a comprehensive stewardship of the
airwaves, exercising broad authority to determine how particular bands of
spectrum shall be used (such as for television or FM radio or cellular
telephony) and precisely who may use them and subject to what restric-
tions. Here we will focus on the two most critical aspects of the FCC’s tra-
ditional spectrum management regime: “allocation” of particular spectrum
bands for prescribed uses and “assignment” of spectrum within those
bands to particular licensees.
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A. Allocation

The FCC “allocates” the spectrum by dividing it up into different frequen-
cy bands and specifying the uses to which the frequencies within each band
may be used. Under the FCC’s “band plan,” the Commission “zones” spec-
trum by, for example, reserving the spectrum between 300 and 535 kilo-
hertz (kHz) for aeronautical and maritime communications and the
spectrum between 535 and 1605 kHz for AM radio. This allocation func-
tion parallels how a zoning authority decides that some land should be
designated for residential uses, other land for commercial uses, and so
forth. Overall, the FCC has divided the spectrum into scores of differ-
ent uses, each of which is associated with a particular band (or bands).
The current allocation of spectrum is displayed in a full-color chart at
www.ntia.doc.gov/osmhome/allochrt.pdf.

Significantly, not all segments of the spectrum can be used for the same
purposes, for the physical characteristics of signal propagation vary with
the frequency. A high frequency “microwave” signal, for example, behaves
in some respects like visible light: it can carry information successfully only
if there is a “line of sight” path between the sender and the receiver. In con-
trast, signals at the lower frequencies (i.e., the ones with longer wave-
lengths) can pass more easily through walls or trees, and they are not
subject to “rain fade.” This is one reason why the spectrum reserved for tel-
evision broadcasters is described as “beachfront property.” The spectrum
the FCC entitles them to occupy—much of the expanse between 470 and
800 MHz—is not only immense in quantity, but also nearly incomparable
in quality, at least for the most lucrative commercial applications.

The FCC’s allocation decisions are complicated by a key institutional
consideration: the Commission is authorized to regulate access to the spec-
trum only for private uses and for state and local governmental uses. Under
a presidential delegation of authority, it is the job of the National Telecom-
munications and Information Administration (NTIA), a subagency of the
Commerce Department, to allocate spectrum for use by the federal govern-
ment, including the military. This is no small point, as the federal govern-
ment controls outright nearly 14% of all allocated spectrum bands and
shares 56% of all bands with other users.!1 This arrangement thus requires
the FCC to coordinate with NTIA when re-allocating spectrum initially
allocated to the federal government. To make matters even more compli-
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cated, both the FCC and NTIA must confer with the State Department to
develop a unified position for the United States to present at the Interna-
tional Telecommunications Union (ITU), an arm of the United Nations.!2
At regularly scheduled World Radio Conferences, the ITU develops inter-
national spectrum policy on such issues as the reservation of certain fre-
quencies for broad categories of usage around the world. Because the ITU’s
decisions have the force of binding treaty obligations, the FCC must
accommodate them in developing domestic spectrum allocation policies.

Within the United States, the division of authority between the FCC
and NTIA in managing spectrum allocation complicates prospects for
comprehensive reform of spectrum policy. NTIA currently lacks adequate
tools to prod federal agencies to use spectrum more efficiently—and, even
if it had such tools, it would lack the resources to conduct careful audits of
the more than 270,000 frequency assignments to federal agencies. For their
part, those agencies have no particular incentive to abdicate to others
whatever portions of their assigned spectrum they do not need. It is thus
quite likely that many of the assigned frequencies are barely used and that
others are used inefficiently.13 If federal agencies were required, for exam-
ple, to pay even a nominal spectrum usage fee, they might evaluate their
spectrum needs more carefully. The absence of any such measures to induce
efficient spectrum usage has led the General Accounting Office to recom-
mend that the federal government charter a commission like the one used
to decide what military bases should be closed after the end of the Cold
War.14 Moreover, a presidential task force commissioned in June 2003 has
also developed a series of recommendations for how the federal govern-
ment can use its spectrum more efficiently.!® So far, however, suggested
reform measures are longer on gestures than results, and federal agencies,
like other incumbents, are growing increasingly adept at exempting their
spectrum from re-allocation to other uses.

After allocating the spectrum into bands, the FCC sometimes moves
further to determine how much spectrum to allot to particular licensees
within a given band (if use of the spectrum in that band is subject to licens-
ing). If, for example, the FCC allocates the spectrum between 535 and
1605 kHz for AM radio, it must decide how to allot individual licenses
within that overall allocation (e.g., in blocks of 10 kHz), and it must like-
wise decide how wide of a “guard band” of unused frequency to interpose
between different stations within the same geographic area to avoid mutu-
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al interference. These licenses are generally saddled with additional restric-
tions that vary from band to band, such as duration of the license, limits
on transferability, maximum power levels, requirements to adhere to cer-
tain technical standards, and build-out obligations. Like so much of spec-
trum policy generally, some of these “service rules” seek to limit
interference between users.

The amount of spectrum allotted to a given licensee is a function of
whatever bandwidth the FCC concludes is needed for the service in ques-
tion. All else held constant, the greater the frequency range over which sig-
nals are transmitted, the more information they can carry—and thus the
higher in quality will be the radio signal, television picture, or cellular tele-
phone call. In the traditional world populated by “dumb” receivers—i.e.,
those without advanced microchips—policymakers have assumed that the
only feasible way to increase bandwidth is to enlarge the allotment of con-
tiguous spectrum a given licensee is entitled to occupy. Only recently, as we
discuss at the end of the chapter, has the FCC begun to recognize that the
development of “smart” wireless technologies is making that assumption
somewhat obsolescent. Accordingly, an increasing number of spectrum
allocations are not subdivided into allotments at all.

B. Assignment

For the most commercially important uses of the spectrum—television,
radio, and cellular telephony—the FCC follows up its allocation and allot-
ment decisions with exclusive assignments of spectrum to particular
licensees. We should make clear at the outset that not all spectrum is
divvied up this way. In some cases, the FCC does not assign licenses to any
exclusive user, but allows any qualified user to obtain a license, as with the
spectrum reserved for amateur radio operators. In other cases, as with the
spectrum designated for “citizens’ band” (“CB”) radio, the public may use
the spectrum without even obtaining a license (as it is “licensed by rule”).
And in its so-called “Part 15” rules, discussed later in this chapter, the FCC
allows such wireless devices as garage door openers and remote controls to
operate in unlicensed bands of spectrum, or even in bands of licensed spec-
trum, provided they do so at low power levels.

For now, however, we focus on the FCC’s traditional regime for licens-
ing the bulk of prime spectrum for the exclusive use of designated private
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parties. For most of its history, the FCC relied on “comparative hearings”
for this purpose: drawn-out affairs designed to evaluate the relative wor-
thiness of rival applicants for a free spectrum license. In theory, this proce-
dure discharged the FCC’s statutory obligation to serve the “public
interest” by assigning the use of the airwaves to the “most qualified” users.
In practice, however, it tended to favor entrenched incumbents and those
with political ties. In one noteworthy example, the FCC awarded radio and
television broadcasting licenses to then-Congressman (and later President)
Johnson’s wife.16 And, in another widely re-told finding, not a single news-
paper that endorsed Adlai Stevenson over Eisenhower in the 1952 presi-
dential election received a TV license in a contested proceeding.1”

Even apart from the appearance of favoritism to political insiders, the
comparative hearing process was inevitably expensive and time-consum-
ing. Unless only one application was filed for an available license, the FCC
had to hold a “beauty contest,” and the loser was entitled to appeal.l8

<«

Because there was no procedure for resolving a “tie” between the two
applicants, and because the stakes involved were huge, such litigation
invariably prolonged and complicated the assignment process. The FCC
nonetheless used comparative hearings until the 1980s as its exclusive
method of assigning licenses for any commercial use of the spectrum. The
FCC had little choice in the matter: the Communications Act of 1934 guar-
anteed license applicants a right to a hearing and did not provide an alter-
native assignment mechanism.

The pressure to devise new models for assigning spectrum licenses ulti-
mately grew, particularly when, after many years of delay, the FCC finally
allocated blocks of spectrum for cellular telephony in the 1970s and
assigned them to specific providers in the early 1980s.1° The FCC recog-
nized that comparative hearings, originally designed to judge which of sev-
eral applicants would air television or radio programming in the “public
interest,” were poorly tailored for determining who should provide com-
mon carrier telephone service. And, more generally, such hearings had fall-
en into well-deserved disrepute for the costs, delays, and arbitrariness they
inevitably imposed on the process.

In 1984, Congress first authorized lotteries as a replacement for com-
parative hearings for cellular telephone licenses.20 As the name implies, a
“lottery” is a mechanism for assigning licenses among competing appli-
cants for free and, to a large extent, randomly. Within a few years, howev-
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er, it became clear that lotteries were not quite the solution that either Con-
gress or the FCC was looking for. First, the prospect of obtaining a free but
commercially valuable license generated so many applications—hundreds
of thousands of them—that they caused the partial collapse of the FCC
facility used to contain them.2l And, because the FCC prescreened these
applicants to ensure that they met the minimum qualifications for operat-
ing a cellular telephone business, the process turned out to be burdensome
for the FCC to administer and costly for the parties involved.

But lotteries suffered from an even greater shortcoming, more political
than economic. Those who “won” the lottery were under no obligation to
keep the licenses themselves; they were generally able to sell them to oth-
ers on the secondary market so long as the buyers honored all of the initial
license restrictions and thus agreed to use the relevant spectrum bands only
for their allocated use—cellular telephony. Thus, although the ultimate
users of the spectrum often paid enormous sums for the right to do so, they
paid those sums to the randomly selected private individuals who had won
the lotteries rather than to the public treasury. For both fairness and pub-
lic finance reasons, this struck both Congress and the FCC as wrong. Final-
ly, the front end delays attributed to the lottery process may well have
deprived consumers of prompt access to valued wireless services.

In the early 1990s, to cut down on such delays and raise revenue in the
process, Congress authorized government-sponsored spectrum auctions for
various types of licenses, including cellular telephony licenses.22 To design
its auction process, the FCC consulted the branch of mathematics and eco-
nomics devoted to game theory and its close cousin, auction theory. In
some respects, the proto-architect of the FCC’s auction process was the
now-famous Nobel Laureate John Nash, who developed many of the appli-
cable principles of game theory several years before he was overcome by
paranoid schizophrenia. Indeed, Sylvia Nasar devotes several pages of A
Beautiful Mind, her biography of Nash, to the FCC’s auction process in the
1990s and credits him with its apparent success.23 But the branch of game
theory invented by Nash did not definitively resolve such basic questions
as whether all goods should be auctioned at once, whether bids should be
sealed, and how collusion between firms can best be prevented.24 The
answers to such questions would determine whether the FCC’s auctions
would succeed—Dboth in terms of generating prodigious sums for the pub-
lic fisc and in terms of assigning licenses to firms that would make the best
use of them for the public benefit.
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In conducting its first set of auctions in 1994, the FCC sold the right to
use large “blocks” of spectrum in one fell swoop. This approach ensured
that a bidder putting together mutually dependent spectrum assets—say,
licenses in a tri-state area like New York, New Jersey, and Connecticut—
could decide whether to buy any of the relevant spectrum licenses at once.
The FCC also modified the traditional English bidding model used at art
auctions, in which potential buyers openly bid against one another. The
Commission decided instead to announce the high bid after each round,
but otherwise to keep the terms of the bids closed. In so doing, the FCC
sought to limit the use of inefficient strategic behavior such as retaliation
or collusion. The FCC further adopted a set of anti-collusion rules that,
among other things, limited communications among competing bidders.

Juxtaposed against the comparative hearing tradition, at least, the
FCC’s use of auctions has been a reasonably effective means of assigning
spectrum licenses to those best able to put them to productive use. From
1993 to 1997 alone, the FCC granted 4,300 licenses via auction, for which
the winners bid a total of $23 billion (not all of which was ultimately col-
lected, as noted below). Happy with the results, and particularly with the
new revenues, Congress required auctions for most types of initial spec-
trum licenses in section 309(j) of the Communications Act.25 Notable
exceptions to the auction requirement include public safety agencies and
incumbent television broadcasters, whom Congress granted free licenses to
operate in new spectrum allocated for digital television (see chapter 12).
Also, even where applicable, the auction requirement extends only to the
assignment of initial licenses, not to applications for renewals or modifica-
tion (such as those filed by the original cellular licensees who obtained their
licenses via comparative hearings or lottery).

Auctions are no panacea, however. Much like technology stocks over
the past decade, slices of spectrum are subject to wild swings in market val-
uation. In Europe, speculative zeal and a poor auction design helped push
up the bids for broadband spectrum rights so high in 2000 that the process
eventually bankrupted some of the auction winners and sent the European
wireless industry into a tailspin.26

Similar problems have beset the U.S. auction experience as well. One
notable example is the NextWave debacle, which illustrates the precarious
relationship between telecommunications policy and U.S. bankruptcy law.
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In auctions reserved for small businesses, the FCC allowed the winners to
pay off the bids for their licensees in a series of installments. But several
successful bidders—including NextWave Communications (which bid
approximately $4.74 billion for its licenses)—had trouble financing the
build-out of their networks and petitioned the FCC to restructure their
payments. Invoking the need to protect the integrity of the auction process,
the FCC refused to defer these payment obligations. When NextWave
declared bankruptcy and defaulted on those obligations, the FCC moved to
take back its licenses. After several years of litigation, during which this
portion of the spectrum went unused, the Supreme Court finally ruled in
2003 that the FCC had to stand in line like any other creditor; it could not
simply reach into NextWave’s estate, pluck out the company’s greatest
assets (its spectrum licenses), and sell them to someone else.2” This ruling,
while reflecting established bankruptcy law principles, complicated the
task of designing auctions to convey spectrum licenses quickly into the
hands of the firms that will actually use them to provide valuable services
to the public.

III. Beyond Command-and-Control

Although auctions are a more market-oriented mechanism for assigning
licenses than comparative hearings, the FCC’s spectrum management
regime remains an exemplar of “command and control” regulation. The
government continues to allocate spectrum into bands, prescribe the serv-
ices for which most of these bands may be used, and supervise the process
of assigning exclusive usage rights to particular licensees. The result, as dis-
cussed at the beginning of the chapter, is under-utilized spectrum, business
plans restricted by excessive regulatory control, and depressed incentives to
innovate. As FCC Chairman Michael Powell put it in 2002, innovation in
wireless technologies is “inhibited by the ‘mother may I’ phenomenon—
businesses must go to the FCC for permission before they can modify their
spectrum plans to respond to consumer demand.”28

Among neutral observers, there is little dispute that, for these reasons,
the current spectrum regime requires a comprehensive overhaul. In recent
years, commentators have offered two different visions for reform: a
“property rights” model, which would treat the spectrum much as the gov-
ernment now treats private land, and a “commons” model, which would
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treat the spectrum much as the government now treats a city park. Yet
these reform models are not necessarily mutually exclusive. At least over
the long term, the FCC is likely to pursue each to some degree, as we dis-
cuss below.

The effort to reform spectrum policy in either of these directions, how-
ever, must confront the lobbying prowess of the entrenched spectrum-hold-
ers. In the public sector, these include the military, whose historic claim to
prodigious swaths of spectrum for national defense has become even more
difficult to challenge after September 11, 2001. In the private sector, there
are few political forces more potent on Capitol Hill—and at the FCC,
which must answer to Capitol Hill—than the local broadcasters’ lobby,
whose news coverage can make or break political careers.

To appreciate the political clout of the incumbent broadcasters, one
need only examine the FCC’s star-crossed “low power FM” initiative
(although there are numerous other examples as well). In 1999, then-FCC
Chairman William Kennard embraced what, in the larger scheme of things,
seemed a fairly modest initiative: granting new licenses to “low power” sta-
tions for the right to broadcast locally in the unused interstices (“guard
bands”) between existing FM radio stations.2? This step, he hoped, would
give rise to a proliferation of stations devoted to community programming.
And the costs would be minimal: the FCC’s engineers had determined that,
because of stringent caps on the transmission power of these “microradio”
stations, their broadcasts would not interfere with existing FM stations to
an unacceptable degree.

“Interference,” however, is an elusive concept. For the incumbent
broadcasters, interference poses an unacceptable risk to a conventional sta-
tion if, because of a low power transmission, a single listener cannot hear
a broadcast that she could otherwise hear—even if scores of other listeners
would enjoy listening to the low power transmission. Also, in judging
whether that single listener faces any interference, the broadcasters pre-
sume that she owns the lowest quality receiver on the market, which is
unusually incapable of distinguishing signals in one frequency from those
in adjacent frequencies. The broadcasters further assume that she is also
incapable of moving slightly or reorienting her radio in order to minimize
interference that can be corrected rather easily. In short, by focusing on the
interests of this lone, immobile listener with a low quality radio, an incum-
bent broadcaster can almost always play the interference card to oppose
the entry of potential rivals seeking to use adjacent spectrum.
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The National Association of Broadcasters played this card to quash the
low power radio initiative, circulating on Capitol Hill a compact disc pur-
porting to replicate the type of interference that low power transmissions
would cause to neighboring broadcasts on the FM dial. The New York
Times reported: “Although government engineers say the [simulation] is
downright fraudulent and cannot be replicated at the [FCC’s] radio lab, the
compact disk has had a substantial impact on the debate in Congress and
has repeatedly been cited by lawmakers as evidence of the need to block
the low-power radio program.”30

This battle for the hearts and minds of Congress was not a fair fight.
Members of Congress fear local broadcasters—who regularly endorse can-
didates and are often pillars of the community—more than virtually any
other lobbying force, and there was no political constituency of compara-
ble significance on the other side of this debate. When Kennard moved for-
ward with his initiative despite the broadcasters’ fervent opposition,
Congress responded with an alacrity rarely seen on Capitol Hill. Billy
Tauzin, who chaired the House Telecommunications Subcommittee,
exclaimed that the FCC “is an agency out of control that demands congres-
sional action to straighten it out.”31 And he demanded a criminal investi-
gation of FCC staffers who had sent talking points in favor of low power
FM to their congressional counterparts, supposedly in violation of obscure
restrictions on “lobbying” activities by federal employees.32 Ultimately,
underscoring the broadcasters’ influence, Congress overrode the FCC’s ini-
tiative through legislation that radically reduced the number of low power
stations that could be licensed on the FM band.33

There is some small hope for a happy ending to this story. In 2004, Sen-
ators McCain and Leahy proposed a bill that would repeal Congress’s pre-
vious override of Kennard’s initiative on the strength of an independent
engineering study that, in the bill’s words, revealed the broadcasters’ inter-
ference arguments to be “unsubstantiated.”34 The proposed legislation
would further find that the multi-year delay in licensing low power FM sta-
tions “prevented millions of Americans from having a locally operated,
community based radio station in their neighborhood.”35

The introduction of the McCain-Leahy bill is an important first step in
righting the wrong of four years before, although such politically sensitive
legislation stood little chance of enactment in an election year and will
remain controversial thereafter. For as long as the government has regulat-
ed access to the airwaves, spectrum incumbents have invoked “interfer-
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ence” concerns as a rallying cry against new entry, and unassailable engi-
neering conclusions rarely end the debate. The only real surprise, as
Lawrence Lessig observes, “is how blatantly this protectionism contin-
ues.”36 For our purposes, the low power FM story serves as a sobering
reminder of the political moat that lies between today’s command-and-con-
trol regime and the more efficient theoretical alternatives we are about to
discuss.

A. Property rights

Nobel Laureate Ronald Coase observed in 1959 that the FCC’s tradition-
al model of regulation unnecessarily limited the possible uses of the air-
waves and that the free market offered a more logical system of allocating
the spectrum and assigning licenses to use it.37 As Coase explained, the
FCC’s traditional rationale—“scarcity” and the ever-present threat of inter-
ference—could not by itself justify adherence to a command-and-control
regime. After all, most other valuable resources (such as land, metal, etc.)
are “scarce” in some sense, and the government nonetheless relies on the
free market to regulate their use.38 Similarly, while the stories of “chaos”
among early users of the airwaves may support an argument for defining
property rights clearly and providing for their effective enforcement, they
do not justify perpetuating the government’s micro-management of the
spectrum’s possible uses.

In practice, a property rights model would function in much the same
way as the law governing private transactions for the purchase and sale of
land. Spectrum owners—acting as “band managers”—would freely sell or
lease patches of spectrum in a robustly competitive secondary market. The
role of the government would be to define the relevant property rights and
enforce contractual agreements. It would 7ot be to allocate spectrum for
particular uses on “public interest” grounds. For example, a television sta-
tion could sell or lease its spectrum license to a wireless telephone compa-
ny, and regulators would play no role in second-guessing whether the
public is better served by having one more wireless company and one fewer
broadcast television station.

Coase’s advocacy for a private property-like regime of spectrum man-
agement rested on his more general proposition—now known as the Coase
theorem—that, with well-defined property rights, the free market will gen-
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erally allocate resources to their most efficient use so long as transaction
costs are low. For example, a firm using assigned spectrum for its own
internal communications would be free to sell its licenses to a wireless tele-
phone carrier and purchase capacity on a fiber-optic network instead. In
this example, the spectrum would be more valuable to the buyer than the
seller, both parties would be better off if they made the trade, and so would
the wireless carrier’s many subscribers. Coase criticized the FCC’s com-
mand-and-control model of regulation for precluding just this type of effi-
cient market-based outcome, except perhaps after a time-consuming and
costly FCC inquiry into its economic merits.

The Easter Bunny wins the Preakness

In the 45 years since Coase’s critique, parties have entered into all sorts
of private transactions even under the current regime, but these transac-
tions bear only a distant resemblance to those that would be permitted
under a genuine property rights model. With FCC approval, one company
may purchase another company along with the spectrum licenses that it
holds, but the buyer generally must continue to use the spectrum to pro-
vide the same service specified in the license. That model thus “locks in”
existing uses of spectrum either by precluding efficient transactions alto-
gether or by reducing their likelihood by interposing substantial transac-
tion costs in the form of bureaucratic hurdles. The command-and-control
model thus forecloses alternative, and more socially valuable, uses of spec-
trum that would be available under a market-based system.

The traditional system of spectrum management principally benefits
the incumbent license-holders, who typically favor regulatory barriers to
the entry of others into the markets they dominate. Indeed, Thomas Hazlett
suggests that the origins of the command-and-control regime lie largely in
a desire to protect incumbents, and he has catalogued the government’s
long and troubling history of enabling those incumbents to keep competi-
tion at bay through various pretexts dressed up as “public interest” con-
cerns.3? Of course, the FCC does not view its congressionally assigned role
in this pejorative light; instead, it has traditionally subscribed to the “wise
man theory of regulation,” under which it is deemed “capable of deciding
what [uses of spectrum are] best for the public.”40 These separate but com-
plementary interests of incumbents and regulators helped confine Coase’s
views to the classroom for many years. Indeed, almost twenty years after
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the publication of his article, two Commissioners colorfully remarked that
the odds of using auctions or some other market-based system for assign-
ing spectrum licenses were “about the same as those on the Easter Bunny
in the Preakness.”41

In the late 1980s and early 1990s, the FCC finally took a few steps in
a market-based direction, but more by happenstance than by design. In one
instructive story, Morgan O’Brien, the founder of the wireless company
now known as Nextel, parlayed his nine years experience as an FCC
lawyer into creating a competitor to the existing cellular providers.
O’Brien’s insight was that the spectrum allocated to “specialized mobile
radio,” a wireless dispatch service for taxis and other service vehicles, could
just as easily be used for cellular telephone service. The main difference
between the licenses for these two services was that the dispatch licenses
came with various restrictions designed to keep them from becoming a
source of competition for cellular telephone providers. Those restrictions,
as Hazlett recounts, produced an enormous discrepancy in the value of the
two types of licenses in the secondary market: “the same amount of spec-
trum sold for just $100,000 with a dispatch license and $2 million with a
cellular license.”42

For O’Brien, the discrepancy in cost between the two licenses present-
ed a striking arbitrage opportunity. He acquired dispatch licenses and—
knowing from his FCC experience that “he could not succeed in a
straight-up rule making to re-allocate SMR bands to cellular”—devised a
“below-the-radar-screen approach” that sought various waivers from the
FCCs restrictions on those licenses, emphasizing the need to “upgrade dis-
patch service, not compete with cellular.”#3 After much time and effort, he
eventually succeeded in freeing up this spectrum for the wireless telephony
services that would create the greatest consumer value (although the regu-
latory controversies associated with Nextel’s spectrum strategy resurfaced
in the early 2000’s, as discussed below). While this first chapter in Nextel’s
founding has a happy ending,** the convoluted path that O’Brien had to
take, and the fact that this regulatory discrepancy existed in the first place,
underscore the gross inefficiencies of the government’s traditional spectrum
policy.4S

Over the past decade or so, the FCC has taken somewhat more delib-
erate steps towards a market-based model. One example of this trend, dis-
cussed above, is the use of auctions rather than comparative hearings for
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the assignment of many licenses. A second example is the FCC’s allocation
of several bands to “personal communications service” (PCS) licenses,
which the holder may use to provide “any mobile communications serv-
ice,” as well as “fixed services” if provided in combination with mobile
ones (but not broadcasting services under any circumstances).*¢ For the
most part, carriers have used PCS licenses to provide cellular telephone and
paging services. Unlike almost all other licenses, however, the PCS licenses
are like private property in that, generally speaking, they neither restrict
allowable uses nor dictate a particular technology. Even these licenses,
however, could not be treated like real property; for example, they were ini-
tially encumbered by a longstanding FCC rule against leasing spectrum
licenses to third parties.*”

A third example of the FCC’s market-oriented reforms is its Secondary
Markets Order, which in 2003 reversed that anti-leasing rule, at least for
certain bands, and relaxed the standards for approval of certain spectrum
license transfers.48 This move, while long overdue, was still controversial
(and opposed by one Commissioner) because it departed from the tradi-
tional conception of public interest regulation by leaving certain spectrum
licensees with free rein.4? In the same Order, the FCC also suggested its
willingness to consider a variety of additional reforms, including policies
that would encourage the development of efficient spectrum-leasing mech-
anisms. Although the reforms adopted in the Secondary Markets Order, as
well as the further reforms the FCC adopted in a follow-up order in
2004,50 are considered watersheds in spectrum policy, they stop short of
the privately ordered regime that Coase envisioned. Under a true Coasian
model, firms could freely exchange spectrum rights in a genuinely private
market and then use their licenses to provide whatever services meet con-
sumer demand, subject only to the most minimal “traffic cop” and “zon-
ing” role by the government.

Controversy in the transition

Much of the reluctance to take more aggressive steps towards a mar-
ket-based regime stems from an essentially political objection—namely,
that any incumbent licensee that did not pay “the public” for its spectrum
at auction should be denied the “windfall” it would receive if it were per-
mitted to sell its license for millions of dollars on the newly privatized mar-
ket.51 Despite its intuitive appeal, this objection suffers from two basic



246 Chapter 7

conceptual flaws. First, as Eli Noam explains, the public’s claim to “own-
ership” of the spectrum, such that it “deserves” compensation for its use by
private actors, is arguably no stronger than the claim (which no one makes)
that the public deserves special compensation from the airlines for the right
to fly planes through lanes in the public airspace.5? Policymakers, howev-
er, sometimes forget that auctions are properly justified not as mechanisms
for compensating the public for the use of “its” airwaves, but as a means
of assigning spectrum rights as quickly as possible to those who would
make the most efficient use of them.

Second, from a consumer welfare perspective, granting incumbents this
“windfall”—if that is the only quick way to free up the spectrum at issue
for more efficient uses—is usually superior to letting the incumbents tie up
that spectrum in perpetuity with the less efficient uses specified in their
licenses. To place this issue in perspective, consider that the U.S. cellular
industry today uses little more than half of the radio spectrum used by its
counterpart in the European Union.53 The reason for this discrepancy is
not that the U.S. cellular industry is incapable of putting that spectrum to
equally valuable uses, but that so much of the spectrum in this country is
occupied by longstanding incumbents that have no intention of giving up
their licenses without a commensurate payoff. This problem has been
greatly compounded by Congress’s 1996 decision, discussed in chapter 12,
to double the amount of “free” spectrum in the hands of television broad-
casters as part of what has turned out to be a lengthy transition to digital
technology in television broadcasting.

In short, if policymakers delay a transition to a market-based system
out of concern that incumbents would be unjustly enriched in the process,
they will deprive the incumbents of any incentive to move off the current-
ly underutilized bands and encourage them to frustrate the “band-clearing”
efforts needed to free that spectrum for more valuable uses. As participants
in one recent Aspen Institute Conference concluded, incumbents “often feel
threatened by proposals to require them to shift or share frequencies. Pro-
posals for reform therefore tend to run into stiff political and legal resist-
ance, and this fact means discussions of spectrum policy must devise
realistic means of ensuring or compensating incumbents. Decision criteria
must take pragmatic note of the fact that incumbent licensees have politi-
cal and economic clout that they can use to delay or prevent entry of new
spectrum occupants.”54
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One example of these transitional difficulties involves the FCC’s plan
for re-allocating parts of the broadcast spectrum. In the late 1990s and
early 2000s, the FCC began to clear much of the “upper 700 MHz” band,
the traditional home of television stations in channels 60-69 of the UHF
range, for other uses. (The FCC has pursued distinct initiatives on a differ-
ent track for clearing the spectrum occupied by channels 52-59.) Although
the upper 700 MHz band is valuable spectrum for bandwidth-deprived
providers of, among other things, cellular telephone service and Internet
access, the incumbency of UHF television licensees greatly complicated the
process of reallocating this band for such applications. That was unfortu-
nate from the public’s larger perspective—not just because most of those
who watch programming on channels 60-69 do so through landline cables
rather than the airwaves anyway, but also because, like other conventional
television broadcasters, these stations are all but locked in to the use of
older and less efficient technologies. In 2001, the FCC prudently relaxed
regulatory impediments to market-oriented solutions to this problem and
enabled these entrants to engage in “private transactions” with the incum-
bents to induce them to clear out of this band voluntarily before the expi-
ration of their licenses.>S

This process of clearing the upper 700 MHz band, which is still under-
way, marks an initial step in the much larger task of dealing with the prob-
lem of incumbency during any transition from a command-and-control
model to a more rational, market-based approach. To enact any genuinely
fundamental reforms, the FCC will need to develop a much more ambi-
tious plan for managing that transition across the board by addressing a
far greater number of spectrum licenses. To that end, FCC staffers Evan
Kwerel and John Williams have proposed that the Commission “facilitate
the rapid transition from administrative allocation of spectrum to market
allocation by (1) reallocating a large amount of presently restricted spec-
trum to flexible use; (2) conducting large-scale, two-sided ‘band restructur-
ing’ auctions of spectrum voluntarily offered by incumbents together with
any unassigned spectrum held by the FCC; and (3) providing incumbents
with incentives to participate in such auctions, by immediately granting
participants flexibility and allowing them to keep the auction proceeds
from the sale of their spectrum.”¢ Although, under this proposal, incum-
bents opting out of the process could still operate under the terms of their
current licenses and would receive full flexibility after five years, they
would nonetheless:
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have strong incentives to participate voluntarily and to allow their spectrum to
move quickly to higher valued uses. By doing so they would share in the gains from
immediate flexibility as well as from the rapid and efficient combining and restruc-
turing of their spectrum together with highly complementary spectrum assigned to
other incumbents and held by the FCC. Incumbents would not have to sell their
spectrum to gain flexibility as long as they participate in the auction. Even if a
license is not sold, a useful purpose will have been served by inducing the incum-
bent to participate thereby making the opportunity cost of holding a license more
apparent. By ensuring that most interdependent spectrum is up for sale at the same
time, this proposal would facilitate a rapid and efficient restructuring of spectrum
rights and use.d”

In advancing this proposal, Kwerel and Williams spoke only for them-
selves. To date, the FCC itself has taken no steps in the direction of imple-
menting this or any similarly ambitious transition plan, and its hesitation
is understandable. If it did attempt to facilitate such a transition, it would
confront considerable congressional pressure not to allow a “spectrum
giveaway.” And the Commission would almost certainly be hauled into
court, as there are serious questions about the Commission’s authority to
implement such a plan without significant revisions to the Communica-
tions Act.

Perhaps the most controversial of the FCC’s recent initiatives in this
area is its effort to resolve interference problems by relocating Nextel’s
operations from one set of frequency bands to another. Recall that Nextel’s
founder purchased inexpensive “dispatch” spectrum on the secondary mar-
ket and then quietly won enough regulatory flexibility in the use of this
spectrum, most of it in the 800 MHz band, to provide cellular telephone
service. A dozen years later, Nextel’s well-subscribed cellular operations
had created widespread interference with the transmissions of hundreds of
public safety authorities that still used adjoining frequencies within the 800
MHz band for traditional dispatch operations. After years of mutual dis-
cord, Nextel and public safety leaders forged a deal, which they called the
“Consensus Plan,” under which Nextel would vacate some of its existing
spectrum assignments in exchange for others in the 1.9 GHz band and
would underwrite the considerable costs to the public safety authorities of
modifying their equipment to operate in different frequencies. The only
catch, of course, was that the FCC would have to approve the deal and
grant Nextel the new 1.9 GHz spectrum it wanted—without an auction.8

In July 2004, after several years of intense lobbying, the FCC finally
announced its approval of a modified version of Nextel’s plan.5? Although
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the FCC traditionally has enjoyed wide latitude in managing the spectrum,
the movement towards an auction-based property rights model greatly
complicated the legal picture, making the Nextel proceeding “by far one of
the most complex matters” that Chairman Michael Powell had faced at the
FCC.60 The FCC’s ultimate disposition is complicated, but its basic terms
require Nextel to relinquish its spectrum in the 800 MHz band and pay (1)
the transition costs incurred by the public safety agencies in modifying
their equipment to operate on new frequencies; and (2) several billion dol-
lars to the federal treasury as an “anti-windfall payment” to substitute for
revenues the FCC estimated would have been captured in an auction for
the 1.9 GHz spectrum. Opponents of the plan claimed that this resolution
violated section 309(j), which (as discussed) requires auctions for most new
spectrum assignments. Verizon Wireless, for example, argued that it would
have outbid Nextel in any auction and would have placed the 1.9 GHz
spectrum to better use. Verizon then leveled additional arguments against
the plan just days before the FCC approved it, warning that “proceeding
on this course would place the Commission’s members themselves in direct
violation of federal laws governing the personal accountability of federal
officials for the disposition of federal resources[,] . . . some of which are
criminal in nature.”6l Unfazed by this extraordinary warning, the FCC
unanimously approved the plan nonetheless.

One final set of transitional issues warrants discussion here. For much
the same reason that spectrum policy should be largely indifferent to what-
ever “windfalls” incumbents win as the result of efficient band-clearing,
policymakers should be circumspect in weighing claims that it would be
“unfair” if—because of changes or anomalies in the government’s assign-
ment regime—some but not all providers within a given market had to pay
for their spectrum rights at auction. Such “fairness” concerns recently
arose, for example, when certain satellite-based mobile telephony providers
sought the FCC’s permission to use their satellite-specific licenses, for
which they did not pay at auction, to compete with terrestrial mobile
telephony providers, which have collectively spent many billions of dollars
for their own licenses.62 In this and other settings, policymakers cannot
focus single-mindedly on fairness concerns without disserving the public’s
more general interest in the efficient use of the spectrum.

In competitive industries, firms set prices on the basis of their opportu-
nity costs—the cost of forgoing alternatives—not on the basis of their his-
torical costs, which are “sunk” (generally unrecoverable) and thus



250 Chapter 7

irrelevant to their current business decisions. For example, if you put your
house on the market today, the ultimate sales price would not depend on
whether you inherited the house from your parents or bought it at the top
of the market five years ago, just before the market crashed; you wouldn’t
charge less than the market rate if you inherited the house, and you wouldn’t
be able to charge more if your own purchase price exceeded the current
valuation. But despite the cold market realities, many individuals don’t act
rationally in such cases, instead indulging the “sunk cost fallacy”—i.e., a
belief that it is sensible to compromise one’s present and future self-inter-
est because of past economic decisions.

On occasion, the FCC itself has fallen prey to this fallacy. The D.C. Cir-
cuit once invalidated an FCC order because, in justifying the disparate
treatment of two different classes of spectrum licensees, the Commission
had presumed that carriers that obtained their spectrum at auction would
have incentives to return a profit on that spectrum more quickly than car-
riers that obtained it for free. As the court observed, with an intemperate
bluntness characteristic of its recent treatment of many FCC orders: “This
is a foolish notion that should not be entertained by anyone who has had
even a single undergraduate course in economics. Failing that advantage, a
moment’s reflection would bring one to the realization that the use to
which an asset is put is based not upon the historical price paid for it, but
upon what it will return to its owner in the future. Would anyone be less
interested in earning a return on money he had inherited than on money he
had worked for? Of course not! Are radio licensees not as alert as inheri-
tors?”63

Several years later, in a different context, a chastened FCC recognized
the “sunk cost fallacy” for what it is and rejected claims that liberalizing
the uses of spectrum by providers that had obtained it outside the auction
process would give them an anticompetitive advantage in competing with
providers that had paid at auction: “[T]he telecommunications experience
in the U.S. has . . . been consistent with the theory that historic costs don’t
alter pricing. For example, within a given market, the prices charged by cel-
lular operators who obtained their licenses via comparative hearings [or]
lotteries are not lower than the prices of those firms that purchased their
cellular licenses in the secondary market, or firms that obtained PCS licens-
es in an auction. Similarly, where a U.S. cellular license has been bought at
a significant cost from a party that obtained it at no cost, we have not
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observed any increase in consumer prices.”64 These observations, the FCC
concluded, confirm what economic theory suggests: “[L]icensees do not
have an incentive to forgo recovery of the value of spectrum and price
below competitive levels merely because the spectrum was obtained with-
out an auction. Pricing that does not include recovery of the market value
of an asset such as spectrum represents a loss (compared to the price that
could be sustained in the marketplace) that [these] operators would have
to bear regardless of how much, if anything, they spent on acquiring the
asset initially.”65

B. Commons: Einstein’s cat in the age of the mouse

In today’s spectrum policy debates, the major alternative to Coase’s prop-
erty rights model is the so-called commons model. In its purest form, that
model would dispense with any scheme for licensing exclusive rights to pri-
vate entities across very broad swaths of spectrum. Everyone operating
devices within those swaths would be free to exploit that spectrum simul-
taneously for any number of uses, just as everyone is free to exploit Cen-
tral Park simultaneously for any number of uses, subject in each case only
to the most basic nuisance-type prohibitions.

The technological premise of this approach is that we have now
entered the age of “smart” transmitters and receivers with advanced
microchip technology. Those devices, the commons advocates maintain, are
capable of avoiding mutual interference by transmitting at low power over
wide expanses of spectrum and exploiting the intelligence of next genera-
tion receivers to identify and decode the transmitted signals. Commons
advocates then take the “smart device” argument one step further, calling
not just for more unlicensed spectrum, but also for rights of unlicensed
users to operate these smart devices in licensed bands of spectrum as well.
As discussed below, these proposed unlicensed uses in licensed spectrum
would take two primary forms: underlay transmissions, which operate at
such low power levels as to pose a theoretically low threat of interference
with the primary uses of the relevant frequency bands; and higher power
transmissions that fill the white spaces (unused frequencies) within spec-
trum that is allocated for some other use and is sometimes even assigned
to a particular licensee.66 Sometimes these white spaces fluctuate from fre-
quency to frequency at any given moment, and sometimes they are relative-
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ly fixed, as in the portions of the UHF spectrum that remain unused at all
times (because, for example, they serve as “guard bands” designed to pre-
vent interference between adjacent television channels).

This “commons” approach has always been the exception rather than
the rule in the FCC’s spectrum management regime, but it is not quite as
novel as it might sound. First, the FCC has long set aside patches of spec-
trum for common use by a class of defined users. Familiar examples are the
frequencies set aside for pilot-to-ground communications, amateur radio,
and CB radio, a trucker’s medium that briefly developed a faddish popu-
larity with the general public in the mid-1970s. The FCC requires some of
these users to obtain licenses, as in the case of amateur radio, and some-
times it dispenses with licensing requirements altogether, as in the case of
CB radio, where the maximum allowable transmission power level is lower
and all users are “licensed by rule.” But the common denominator is that,
in all of these bands, users must share the spectrum and find ways to coop-
erate to avoid interference.6”

The “commons” concept appears in traditional regulation in a second
sense as well. Under its Part 15 rules the FCC allows certain wireless
devices—such as cordless phones, TV remote controls, and garage door
openers—to use unlicensed blocks of spectrum, or licensed spectrum at
very low power levels, without prior authorization and without any restric-
tions on use.8 But operators of these “Part 15 devices” have no guarantee
against interference by others and bear responsibility for avoiding interfer-
ence with licensed users. Moreover, the FCC has long required that all Part
15 devices be “certified” as compliant with certain technical standards—
such as low transmission power levels—that ensure a low probability of
interference with other users of the spectrum.6?

At present, the frequencies made available for unlicensed uses are nar-
row and increasingly congested, as exemplified by widespread interference
in the 2.4 GHz band used by both cordless phones and Wi-Fi computer
networking devices. Such crowding has forced service providers and device
manufacturers to find ways to exploit spectrum more efficiently. The first
step in the modern wireless revolution was the deployment of spread spec-
trum technology, first authorized for commercial use in unlicensed bands
in the late 1980s.79 This technology enables paired devices, such as a cord-
less telephone and its accompanying base station, to exchange signals over
a range of frequencies within a band rather than over a single frequency.
Apart from cordless phones, the best-known spread spectrum applications
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are Wi-Fi devices, which, as noted in chapter 4, are used in home and busi-
ness networks and in public “hot spots” (such as airports and coffee shops)
to allow cordless Internet access over short distances. The Wi-Fi market is
growing rapidly, at a rate of 40% in 2003 with $2.5 billion in sales, and
Wi-Fi transmission has filled up much of the unlicensed spectrum that the
FCC once regarded as its “garbage bands.””! Since the mid-1990s, spread
spectrum technology has also proliferated in licensed bands, as illustrated
by the success of Qualcomm’s proprietary “CDMA” technology, used wide-
ly in cellular telephone service (see chapter 8).

Like spread spectrum technology, cognitive radio devices (including the
so-called “software defined radios”) use advanced microchip technologies
to “sniff out” and opportunistically exploit underutilized spectrum within
a given band. For example, a transmitter and receiver, acting in tandem,
might hop dynamically from frequency to frequency during the course of a
call or data session, avoiding frequencies along the way that, at given
instants, are occupied by unrelated signals or excessive noise. By “intelli-
gently” filling in the gaps of unused spectrum within a given band, such
devices can use available spectrum much more efficiently than can tradi-
tional “dumb” devices, and each device can thus occupy more bandwidth
without causing mutual interference. Also like spread spectrum, cognitive
radio technology can be used not just in unlicensed bands, but also in
licensed ones, where they can facilitate shared access to spectrum through
(for example) secondary market arrangements.

A related example of an innovative technology that is just now moving
from theory to application is ultra-wideband, a logical extension of spread
spectrum technology. Understanding ultra-wideband requires some famil-
iarity with a principle of information theory known as Shannon’s Law.

In 1948, Bell Labs engineer Claude Shannon observed, in mathemati-
cally precise detail, that the information-carrying capacity of a communi-
cations channel increases in direct relation to the breadth of the frequencies
employed and the “signal-to-noise” ratio.”2 That ratio reflects the power of
the transmission as compared to the background electromagnetic radia-
tion, whether emitted by other wireless devices, by “unintentional radia-
tors” such as car motors, computers, and hairdryers, or by natural sources
of noise such as lightning, cosmic radiation, and so forth. Because no wire-
less channel is free of such noise, conventional transmissions must use sig-
nificant wattage to enable receivers to identify and decode the relevant
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signal, just as you must raise your voice over the “noise floor” of a crowd-
ed restaurant to be heard.

Shannon’s Law largely explains why television broadcasters consume
such vast tracts of spectrum. Such broadcasters transmit enormous
amounts of information, in the form of high quality real-time video, to tel-
evision sets on static, pre-assigned frequencies. The conventional way to
convey all that information to such “dumb” receivers is to allow broadcast-
ers to blare their signals at enormous wattage over broad swaths of spec-
trum. That arrangement works out well for the television station and its
passive viewers, but only at the expense of crowding out many other wire-
less applications for dozens of miles in every direction—regardless of
whether the channels are being watched or even used (as they are not late
at night, for example). The immense signal strength of these transmissions
also reflects a perversely self-perpetuating fact of broadcasting life. As
noted, FCC policy has protected the ability of broadcasters to reach even
the poorest quality receivers, which can work well only if the signals are
transmitted with great bandwidth, ample guard bands, and overwhelming
power. For that reason, the market for more discriminating receivers has
not developed as quickly as it otherwise might—and thus the broadcasters
can credibly go on claiming that they need all this spectrum and all that
wattage to reach their audiences.

“Wideband” technologies exploit the innovations of the information
age to avoid the trade-off between power levels and the bandwidth of a
transmission. As Yochai Benkler explains: “The implication of [Shannon’s
Law] is that if a communication is sent using a sufficiently wide band of
frequencies, the power of its signal need not be more powerful than the
power of other sources of radiation. This implication was not practically
usable for wireless communications until substantial computation became
cheap enough to locate in receivers and transmitters, but it is now the basis
of most advanced mobile phone standards [such as the CDMA standards
discussed in the next chapter], as well as the basic [Wi-Fi] standards and
other wireless systems.””3

The ultimate extension of this insight is “ultra-wideband” technology.
Imprinting information either on many different carrier signals or in mil-
lions of short pulses of radiation, ultra-wideband devices transmit signals
over such an enormous expanse of spectrum that they can operate at power
levels so low as to fall beneath the “noise floor” for conventional uses of
the affected spectrum. Theoretically, therefore, they can avoid interfering
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with existing devices that use licensed spectrum, although some of the
licensees that use those devices express skepticism on that point.”4 Like the
other technologies mentioned above, ultra-wideband systems rely on an
intelligent receiver that translates the signals by listening for a familiar pat-
tern sent by the transmitter.

In February 2002, after several years of delay, the FCC finally permit-
ted the use of ultra-wideband devices under exceptionally restrictive condi-
tions.”S As always, these steps towards liberalizing the use of the airwaves
were accompanied by much hand-wringing about the interference concerns
of various incumbents. One commissioner explained that the FCC had

«

adopted an “ultra-conservative” policy “to reduce the interference risks
associated with the technology to levels far, far below those placed on tech-
nologies that place energy into narrower portions of the spectrum. These
limits are intentionally at the extreme end of what FCC engineers—the best
spectrum engineers in the country—believe necessary.””6

Some analysts, however, view the FCC’s order as a significant precedent
nonetheless. Describing ultra-wideband as “a highly disruptive new wire-
less technology,” the Precursor Group predicted: “[I]nitial authorization of
UWB is the proverbial regulatory camel’s nose under the investment tent.
Although the initial uses will be circumscribed by ‘technical’ issues, e.g., in-
building, the potential for a broad array of wireless applications—devices
and services—is huge.””” Unfortunately, regulatory approval of the tech-
nology is only the first step. The industry must also develop common stan-
dards before the technology can gain widespread adoption, and they have
not yet emerged. By contrast, Wi-Fi technologies have succeeded in the
marketplace precisely because the industry has coalesced around common
standards—the 802.11 family of protocols forged by the Institute of Elec-
trical and Electronics Engineers (IEEE), a private engineering association
that operates as a standard-setting authority.

Benkler has cited ultra-wideband technologies as well as the populari-
ty of Wi-Fi as harbingers of what he predicts will be the next revolution in
telecommunications technology: a widespread alternative to “carriers” as
providers of last mile access. If end users are allowed to treat spectrum as
a commons, he claims, they will create “open wireless network|[s] that no
one owns,” that are “[b]uilt entirely of end use devices,” and that can be set
up “simply by using equipment that cooperates, without need for a net-
work provider to set up its owned infrastructure as a precondition to effec-
tive communication.”’8 These devices, Benkler speculates, would
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spontaneously converge into “mesh” networks, repeating one another’s sig-
nals as needed from origin to destination while avoiding interference by
observing constraints on the power of their respective transmissions. In
such an environment, telecommunications regulators would shift their
focus from regulating service providers to regulating equipment providers
to ensure cooperation among devices in the commons.”? And local govern-
ments might begin to provide wireless hot spots throughout town as a pub-
lic service akin to the lighting of the streets—as Philadelphia is now
considering doing.89 But commons model advocates like Benkler empha-
size that developments like these will not reach their potential unless the
government first frees up large swaths of spectrum for unlicensed uses.

For the commons model to work as advertised, however, it must over-
come the fabled “tragedy of the commons.” The problem lies in the temp-
tation for users of resources held in common—whether those resources are
something tangible like a grazing field or intangible like the electromagnet-
ic spectrum—to spoil them through overuse or neglect.8! On Stuart Ben-
jamin’s view, for example, that temptation would be overwhelming if large
portions of the spectrum were opened up to individuals to exploit as they
choose. In that event, each user would have strong incentives to “cheat” by,
for example, employing high power devices that would interfere with the
devices of other users—and those other users would then have escalating
incentives to raise their power levels to make themselves heard over the
increasing din, and so forth.82 Such problems could be controlled by regu-
lation, but Benjamin contends that “the level of regulation involved [would
be] significant.”83 Indeed, commons advocates often acknowledge the need
for such regulation in one form or another, but devote little explanation to
exactly how it would work. To be sure, many property rights advocates
have likewise provided scant explanation of who would define the bound-
aries of (and enforce) property rights under their model. But the role of the
government in that model would likely be more predictable than under a
commons approach, less complicated, and closer to the FCC’s traditional
role in spectrum management.34

Critics of the commons approach argue that the advantages of observ-
ing private property rights in spectrum management are similar to the
advantages of observing those rights throughout the rest of the economy:
the purchase and sale of such rights permit efficient private ordering
through the mechanism of price signals. Those price signals would be large-
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ly absent in a “commons” world without enforceable property rights.85
The commons advocates respond by downplaying that concern and by not-
ing a countervailing flaw in markets where transaction costs are high.
Lawrence Lessig, for example, suggests that the Achilles heel of the prop-
erty rights model consists of “the costs imposed on the market by the need
to negotiate and secure rights to access. . .. [I]f the ability to ‘share’ spec-
trum becomes central to efficient spectrum management, then the costs of
securing this right to ‘share’ through private contract could become quite
prohibitive”86—and the commons model becomes commensurately advan-
tageous. Kevin Werbach adds: “Coase’s proposed solution”—a property-
rights approach to spectrum—“was based on the contemporary view of
interference when he proposed it. Interference was still thought to necessi-
tate exclusivity in spectrum. The less we think of interference as a high and
rigid barrier, and the more we see it as a phenomenon that technology is
gradually conquering, the more the transaction cost ledger favors com-
mons.”87 Of course, a property-rights regime also provides compelling
incentives for firms to develop interference-reducing technologies; the
question, Lessig and Werbach suggest, is whether it generates such high
transaction costs that a commons approach is more efficient, at least in
particular contexts.

C. From theory to practice

The academic back-and-forth between opposing theorists obscures a cen-
tral point: few people advocate either a pure “property” or a pure “com-
mons” approach to spectrum policy.88 “Commons” advocate Lessig argues
that, in the face of technological uncertainty, “[t]he ideal mix in the short
term would be a regime that had both a commons and a property compo-
nent . ... There would be broad swaths of spectrum left in the commons;
there would be broad swaths that would be sold[.]”8% And “property
rights” advocates Gerald Faulhaber and David Farber would likewise
accommodate transaction cost concerns by recognizing low power “ease-
ments” in otherwise “private” spectrum.?® And, while there are many ide-
ological differences between the two camps, they both agree that the
government should begin by abandoning the current command-and-con-
trol approach as promptly as possible.

To its credit, the FCC has begun to take that advice seriously, at least
in principle. In November 2002, the FCC’s Spectrum Policy Task Force—a
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team of high-level FCC staffers—issued a well-publicized report that criti-
cally analyzes spectrum policy and offers significant suggestions for
reform. Very few of the basic ideas in the report are novel; most of them
cover the same ground already addressed by the existing commentary.
What is new is that, in this report, the FCC has produced for the first time
an official (albeit completely non-binding) document acknowledging that
the existing “spectrum drought” is more the product of dubious regulato-
ry restrictions than inherent technological limitations.

Although the Task Force self-consciously advocates a “balance” among
the competing regulatory models, it leans strongly towards the property-
rights camp over the commons camp on most important theoretical issues.
First, it shies away from recommending any major commitment of new
spectrum to a commons regime, with the exception of frequencies above 50
GHz, whose “propagation characteristics . . . preclude many of the appli-
cations that are possible in lower bands (e.g., mobile telephone service,
broadcasting), and instead favor short-distance line-of-sight operation
using narrow transmission beams.”?1 Second, it expresses skepticism about
claims that a commons approach, rather than a property-rights approach,
would be appropriate for the use of cognitive radios and other “oppor-
tunistic” devices designed to fill in the “white spaces” of spectrum in bands
primarily occupied by others. The report noted the concerns of some
incumbents that “(1) ‘non-interfering’ operation tends to work better in
theory than in practice, and (2) even where spectrum is otherwise not being
used by the licensee, creating easements for third party access without the
licensee’s consent could lead to squatter’s rights problems.”®2 And the
report speculated that, “[iln most cases of potential opportunistic use of
spectrum, efficient secondary market mechanisms can be developed that
would allow negotiated access at reasonable transactions costs.”?3
Nonetheless, it is at least symbolically significant that the report identified
the commons model as a peer of the property-rights model, since earlier
FCC pronouncements focused exclusively on the virtues of the latter.?*

The report further endorses the position that “underlay” devices—
those transmitting at power levels below the electromagnetic noise floor—
should generally be free to operate outside the scope of any property rights
regime. To implement this principle, the report introduces the key concept
of interference temperature.”S If implemented, even in part, this concept
would transform spectrum policy by giving spectrum licensees incentives to
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ensure, in some cases for the first time, that receivers designed for the
licensee’s services are developed with enough sensitivity that they can tune
out the permitted level of background noise.

Under the current system, as we have noted, the FCC uses a subjective
and poorly defined standard that largely accepts as given a spectrum
licensee’s subjective claims about how much spectrum it needs to guard
against interference. Recall, for example, the FM radio receiver that the
incumbents had in mind when invoking “interference” concerns to sup-
press low power FM broadcasts. They focused on the very cheapest and
dumbest of the “lone, stupid receiver[s]”?6 whose needs have long preoc-
cupied spectrum policy. As Thomas Hazlett has emphasized, when the gov-
ernment declines to allow new entry on the ground that it would disturb
such receivers, “[i|nterference becomes a self-fulfilling regulatory prophe-
cy,” since “radio sets need not upgrade performance” (to conserve on their
use of spectrum) and, worse yet, “there is no demand for equipment to
receive additional signals (which fail to be licensed by the FCC).”%7

Under the “interference temperature” approach, in contrast, the FCC
would define an objective level of tolerable radiation on particular frequen-
cies in a particular geographic area and would assure the licensees for those
frequencies that they will not face interference above that “temperature.”
In effect, this approach would define the property rights conferred on spec-
trum “owners” and recognize that some level of interference is unavoid-
able. In so doing, it would give the industry new and powerful incentives
to design receivers capable of accommodating certain interference levels by,
for example, exploiting advances in microchip technology.

The interference temperature proposal has sparked enormous contro-
versy within the industry. Cellular telephone companies, for example, argue
that they have already taken extraordinary technological steps to squeeze
all available bandwidth out of the sharply limited spectrum the govern-
ment has assigned them. And, they say, permitting additional uses within
the same bands would simply degrade the quality of their service without
creating any corresponding consumer benefits. It may be that the interfer-
ence temperature concept has more utility in bands, like those now
reserved for television broadcasting, in which service providers have no
extraordinary incentives to ensure efficient spectrum usage—and in which
end user devices (such as televisions) are manufactured by independent
companies with no such incentives at all. In any event, it remains to be seen
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whether the Commission will experiment with this approach in a couple of
bands now used for fixed satellite uplinks and fixed terrestrial services (i.e.,
the 6525-6700 MHz and 12.75-13.25 GHz bands),?® whether it will look
for an alternative means of spurring improvements in receiver standards,??
or whether it will continue to avoid addressing the issue.100

Simply coming up with the “right” theoretical answers to spectrum policy
is complex and contentious enough. As we have noted, however, it is only
one challenge among several that policymakers must meet if there is to be
true reform in this area. To begin with, policymakers must fill in the prac-
tical details of whatever regime they choose, defining (for example) the
“interference temperatures” applicable in various contexts, identifying new
opportunities for unlicensed uses, facilitating market-based flexibility for
licensed spectrum, and implementing a resource-intensive enforcement
scheme to administer those reforms.101 They must further devise a compre-
hensive transition plan that overcomes the political and legal obstacles that
incumbent license holders will lay in the path of liberalization. And they
must confront formidable coordination problems among the many differ-
ent governmental authorities involved, including not just the state and local
authorities who use spectrum for important public safety functions, but
also the Defense Department and other federal agencies that do not answer
to the FCC and have few incentives today to part with their allotted spec-
trum, no matter how inefficiently they may use it. Taken together, these fac-
tors conspire to make genuine spectrum reform as contentious as it is
important.



3

Mobile Wireless Services

Although “the spectrum” is used for many commercial purposes, the one
that has most pervasively transformed person-to-person communications
over the past quarter century has been the family of mobile voice and data
services characterized by the use of “cellular” technology, described below.
By all accounts, the development of these services has been a nearly unri-
valed boon for consumers. In 1982, virtually no one in the general public
owned a cellular telephone, and trips to a telephone booth were time-wast-
ing detours of necessity for anyone who needed to stay in touch while away
from home or the office. Just over twenty years later, at the close of 2003,
the U.S. market had 160.6 million cellphone users and a nationwide pene-
tration rate of roughly 54%.1 Competition in this market is fierce: the
overwhelming majority of the population lives in a county served by at
least four alternative providers of wireless services; customers can and do
switch from one carrier to another; the quality and diversity of wireless
services continue to improve; and prices have fallen precipitously since
1990, often to levels competitive with wireline service.2

The mobile wireless industry has achieved this level of success without
the intrusive regulation that characterizes the wireline telephone industry.
This divergence in treatment is the product of the different economic char-
acteristics of these two industries. In many wireline markets, as we have
seen, the sheer expense of digging up the streets to install physical cables
from the central office to each home and business in a given serving area
creates what regulators have traditionally viewed as natural monopoly
conditions in the “last mile,” which are only now beginning to subside with
the rise of VoIP and cross-platform broadband competition. The last mile
connections between a wireless carrier’s transmission sites and its sub-
scribers, however, consist of signals sent at different frequencies through
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the air. The main limits on the availability of the spectrum to multiple wire-
less providers are regulatory, not economic. There was a time, as discussed
below, when the FCC enforced an artificial duopoly, allotting spectrum
rights to just two mobile telephony firms in each geographic market—the
incumbent telephony company and one independent carrier. By the 1990s,
however, the FCC had set aside additional frequency bands for wireless
services, and this more liberal spectrum policy, combined with the prolifer-
ation of digital technology, produced the intensely competitive wireless
services market that prevails today.

There is a broad consensus that this competition has made pervasive
regulation of the wireless market unnecessary. Regulators have hewed
closely to an appropriately deregulatory policy since the mid-1990s, and,
when they have deviated from it, they have generally recognized and cor-
rected their error. Advocates of deregulation point to this approach as a
model for how to treat the telecommunications world in general once
cross-platform competition removes the last vestiges of natural monopoly
from the wired telecommunications market as well.

But the triumph of competition does not mean that policymakers can
just wish the wireless industry well and leave it alone entirely. First,
although that industry does not have natural monopoly characteristics, it
remains a network industry, with the associated interconnection and stan-
dard-setting challenges. Many of those challenges—but not all—can be
resolved through market dynamics without government intervention.
Second, as consumers come to view unregulated wireless services not just
as a supplement to more regulated wireline services, but increasingly as a
substitute for them, the convergence of these competing platforms gives
rise to important issues of regulatory neutrality. Both of these issues are dis-
cussed below. We begin, however, with a basic overview of how wireless
telephone service works and how it traditionally has been regulated.

I. The Basics of Cellular Technology

A mobile telephone is a sophisticated two-way radio that relies on a net-
work of transmission antennas operated by a wireless carrier. In some
cases, particularly in rural areas or along highways, these antennas are
attached to towers specially built for radio communications. In other cases,
wireless carriers attach their antennas to rooftops, utility poles, or other
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preexisting structures.3 For the most part, only the link between the cell-
phone and the nearest transmission site—the analogue to the “loop” in a
wireline network—is “wireless.” Once the signals reach that site, they are
normally routed through a wireline connection to one of the carrier’s cen-
tralized switches and then through more wireline connections en route to
their ultimate destination. Of course, if you are calling someone else on her
cellphone, the last link of the transmission on her end will be wireless as
well, but most of the transmission in between will be channeled through
wireline connections.

The key to mobile telephony today is the division of a wireless service
area into many small geographic “cells,” each of which is served by a sin-
gle transmission site. This “cellular” approach is best introduced by con-
trasting it to the quite different method used for ordinary radio
broadcasting. When you turn on your car radio, select a station, and drive
twenty miles down the highway, you will generally receive the station’s sig-
nals from the same transmission site during the entire trip. The station’s
transmitter, placed atop a tall tower, hill, or skyscraper, blasts out signals at
enormous wattage to reach everywhere in a metropolitan or multi-county
area. Until the final decades of the twentieth century, this was essentially
the same technological model on which most mobile person-to-person
telecommunications services were provided as well. Taxi companies, the
police, and others used (and still use) their assigned slices of spectrum for
radio “dispatch” services, in which signals are transmitted over wide geo-
graphic areas from centrally located antennas (sometimes with the aid of
repeaters that boost the signal strength in areas far away from the trans-
mission site).

This centralized transmission approach worked well enough so long as
the airwaves were used mostly for “one-to-many” transmissions such as
radio broadcasts to large audiences or generalized alerts from police dis-
patchers (“calling all cars”). But it is ill-suited for one-to-one voice calls on
a mobile telephone network. Precisely because a conventional radio trans-
mitter pumps out signals at high power to reach listeners throughout a
broad geographic area, it tends to crowd out different uses of the same
spectrum. This same approach would be immensely wasteful if the high-
powered transmitter were tying up a given frequency throughout an entire
metropolitan area not to broadcast radio signals to hundreds of thousands
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of passive listeners, but simply to send voice signals to a single mobile
telephony subscriber.

Cellular technology helps avoid such waste by dividing a broad geo-
graphic area into small discrete cells, each of which is (generally speaking)
a few miles wide. These cells are often portrayed on a map in a honeycomb
arrangement. The transmission antenna serving each cell emits relatively
low power signals that soon fade out once they pass beyond the cell’s
boundaries. As a result, wireless carriers can use the same set of frequen-
cies for calls in one cell that they are simultaneously using for other calls
in geographically distant cells. “Reusing” these frequencies in this manner
enables these carriers to exploit their assigned spectrum much more effi-
ciently than if they used a single high-powered transmitter for the entire
area. Because cellphones require commensurately lower power to commu-
nicate with these nearby transmission sites, they can operate for several
hours on smaller batteries than they would need if they had to transmit to
a single tower much farther away. Small batteries, along with advances in
micro-engineering, allow for very small cellphones. That fact helps explain
the rapid growth of the wireless industry, for consumers are more likely to
carry a cellphone that slips inconspicuously into a pocket than one that,
like the earliest cellular phones, has the size and weight of a brick.”

These efficiency advantages, however, come with two basic trade-offs.
Cellular telephony requires both (i) deployment of an extensive and some-
times aesthetically controversial network infrastructure and (ii) investment
in extremely sophisticated technology to keep track of, and handle the calls
of, millions of mobile customers.

First, a wireless carrier must incur the costs of establishing transmission
sites and installing all of the antennas that compose a cellular network.

* This was one of the lessons learned too late by a company called Iridium that, in
the 1990s, launched a fleet of satellites into orbit to provide wireless telephony to
areas of the earth not yet served by terrestrial cellular systems. Iridium’s handsets
were bulky and heavy; they did not work well indoors; and the service was exorbi-
tantly expensive when compared to ordinary wireless telephony. Iridium declared
bankruptcy after only eight months in operation upon discovering, to its investors’
dismay, that few people wished to order this service. See David Barboza, For
Iridium, A Quick Trip Back to Earth, N.Y. TIMES, Aug. 14, 1999, at C1.
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Even apart from the considerable expense of this infrastructure, the need
for many antennas can also present significant bureaucratic obstacles to
the build-out of a cellular network, since many localities exercise their tra-
ditional zoning authority to limit the placement of unsightly towers.
Section 332(c)(7)(B) of the Communications Act, added in 1996, balances
the interests of zoning authorities with those of wireless carriers by limit-
ing the substantive bases on which localities can exclude transmission facil-
ities from particular areas and permitting aggrieved parties to seek review
in either federal or state court.# This provision requires localities to base
any denial of a siting request on “substantial evidence,” an amorphous
standard that, as one court explains, “requires balancing two considera-
tions. The first is the contribution that the antenna will make to the avail-
ability of cellphone service. The second is the aesthetic or other harm that
the antenna will cause. The unsightliness of the antenna and the adverse
effect on property values that is caused by its unsightliness are the most
common concerns . . . . But adverse environmental effects are properly con-
sidered also, and even safety effects: fear of adverse health effects from
electromagnetic radiation is excluded as a factor, but not, for example, con-
cern that the antenna might obstruct vision or topple over in a strong
wind.”5

The second basic trade-off presented by the efficiencies of cellular tech-
nology is the need to invest in considerable “intelligence” within the net-
work both to identify where a subscriber is at any given moment and to
hand calls off seamlessly from one cell site to the next as she changes loca-
tion. The intelligence of today’s cellular systems resides in the “base sta-
tion” equipment at the bottom of each antenna, in a carrier’s centralized
switches, and, to an increasing extent, in the mobile phone itself.

When you turn your cellphone on, it “listens” for a signal announcing
the presence of your wireless carrier, constantly transmitted by each base
station in the form of a carrier-specific “system identification code.” In
turn, your phone transmits two bits of information about itself: a ten-digit
telephone number your carrier has assigned you, plus a secret 32-bit num-
ber, called an “electronic serial number,” that was installed in the phone at
the time of manufacture. So long as you keep your phone turned on, it will
stay in contact with the cellular network. If someone calls you, the network
will already know where you are, it will instantaneously send the call (via
a microwave or wireline connection) to the appropriate cell site, and it will
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transmit the call to you from there, whether that site is in the same city as
your home address or on the other side of the continent. Now suppose
that, when you turn your cellphone on, it hears only the signal of some
other carrier’s base station because you are out of the range of your own
carrier’s network. Your phone will still send its identifying information to
that other carrier, which will check to see whether it has a “roaming” agree-
ment with your carrier (discussed below). If it does, the other carrier will
stand in for your carrier and process your calls through its own network
upon receiving confirmation from your carrier that you are a current sub-
scriber.

The easiest way to understand how a wireless network hands calls off
from one cell to the other as you drive through them is to consider what
happens in systems using analog or “time-slicing” digital technology, even
though the details are different in certain digital systems (specifically, in the
“CDMA” networks described below). When you place or receive a call, the
network assigns your phone a pair of channels among the several dozen it
has devoted to the cell you are in; you transmit in one channel and receive
in the other. During the call, the telephone and the base station adjust their
power levels to maintain a certain level of quality, and when the telephone
moves to the edge of a cell, the power level reaches the maximum allowed.
When the ratio of signal strength to background noise falls below a prede-
termined level, a new pair of channels is assigned in a neighboring cell.
Once the system determines that you will receive better reception using the
channels in the new cell, it tells both your phone and the new base station
to resume the transmission using the new channel. These handoffs are
sometimes fumbled because, for example, all channels in the adjacent cell
are in use or because there is no adjacent cell at all—i.e., there is a “hole”
in the coverage area. This leads to the familiar phenomenon of the dropped
call.

Given the explosive popularity of wireless services, particularly in met-
ropolitan areas, each carrier must struggle to squeeze enough bandwidth
out of its limited spectrum to serve the anticipated demands of its cus-
tomers. Dividing up service areas into small cells, thereby using the same
channels in one cell that might be used in a different cell 20 miles away, is
only part of the solution. Carriers must also find ways to use the same fre-
quencies for the transmission of multiple calls in the same cell. To do this,
they use one of the several time- or “code”-based multiplexing mechanisms
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discussed later in this chapter. Carriers similarly use various digital “com-
pression” techniques that, as discussed in chapter 4, reduce the amount of
total information that needs to be transmitted in order to convey a reason-
ably accurate representation of a sound or image.

II. The Regulatory Landscape

A. Categories of wireless telephony licenses

“Mobile” wireless services fall into two major statutory categories: “com-
mercial” and “private.” The term “commercial mobile services”—often
known by the acronym “CMRS” (with the added “R” standing for
“radio”)—encompasses “any mobile service . . . that is provided for prof-
it,” is “interconnected with the public switched network,” and is provided
“to the public or . . . to such classes of eligible users as to be effectively
available to a substantial portion of the public.”® It includes the full range
of wireless telephony services addressed in this chapter, as well as commer-
cial paging and various other services. In contrast, “private mobile servic-
es” are, for the most part, dispatch-oriented services that are not
interconnected with the public switched network: i.e., a taxi driver cannot
call home on his car radio.” Unlike these private services, commercial
mobile services are subject to basic common carriage requirements—albeit
only in the most skeletal form, as discussed below.

The FCC grants three main types of spectrum licenses for mobile voice

2

services: “cellular,” “personal communications service” (PCS), and “special-
ized mobile radio” (SMR). These names are a bit confusing because all
three types of licenses can be and are used extensively in the provision of
“cellular” service as we have described it. Indeed, the distinctions among
these three subcategories of licenses can usually be ignored in thinking
about big picture policy issues, for they are a dwindling vestige of regula-
tory history.8 But that history is itself instructive, and so we briefly canvass
it here.

Cellular technology was conceived in the 1940s, but it stood in line for
several decades while policymakers debated whether this quixotic new
technology warranted the allocation of any spectrum that could otherwise
be devoted to more conventional uses like broadcasting.? Although esti-
mates vary, some say that this delay cost the U.S. economy some $86 bil-
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lion (measured in 1990 dollars).10 Finally, after monitoring an experimen-
tal system in Chicago and satisfying itself that consumers would actually
order cellular telephone service, the FCC allocated 50 megahertz of spec-
trum in the 800 MHz band for that purpose throughout the United States
in the early 1980s.11

The FCC initially conceptualized the service areas of cellular providers
as “local,” perhaps by analogy to local radio stations, and it doled out “cel-
lular” licenses to each of 734 “cellular market areas.” Fifty megahertz was
not enough spectrum to support full-blown competition within each of
these markets, but it was enough to support two rival carriers. The FCC
thus created an official duopoly in each market, ultimately assigning one
license (for a frequency band 25 megahertz wide) to the incumbent LEC
and another to an independent provider chosen, for the most part, by lot-
tery.12 This remained the state of wireless competition for the next dozen
years, and cellphone service remained spotty and expensive.13 Of course,
the FCC could have expedited the transition to robust competition by free-
ing up more spectrum for additional providers. As discussed in the previ-
ous chapter, however, the FCC had compiled an unimpressive track record
for the efficient allocation of spectrum under its traditional command-and-
control regime.

In the mid-1990s, the Commission finally recognized that duopolies
are a pale substitute for true competition, and it exercised its newly grant-
ed auction authority to assign PCS mobile telephony licenses covering an
additional 120 megahertz of spectrum. This PCS spectrum was divided into
a number of frequency “blocks,” some of which were 30 megahertz wide,
and some 10 megahertz wide. These licenses were originally assigned on a
local or regional basis, and they remain so today; two of the blocks are
assigned to (relatively large) “major trading areas,” and the rest are
assigned to (smaller) “basic trading areas.”!4 Unlike their “cellular” com-
petitors, which had built all-analog networks in the 1980s, these new PCS
carriers built out their networks from the ground up with digital technol-
ogy. That technology enabled them to provide higher quality service and to
squeeze more calls into the available spectrum, in part through digital com-
pression techniques. Today, all major “cellular” licensees have bridged this
technical divide by offering digital service to their customers. And, despite
a popular misconception to the contrary, PCS carriers use cellular technol-
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ogy every bit as much as the original “cellular” licensees do, although PCS
cells tend to be smaller because the transmissions are at a higher frequency.

The final class of mobile telephony providers consists of “specialized
mobile radio” licensees, of which the best known is Nextel. As discussed in
chapter 7, Nextel has exploited its founder’s regulatory acumen to trans-
form itself from a provider of private dispatch services to a provider of
wireless services of all types. These include service plans that offer a given
customer, using a single phone, both mobile telephony over an ordinary
cellular network and a “push-to-talk” walkie-talkie feature over Nextel’s
distinct dispatch-oriented network (traditionally characterized by much
larger “cells”). A similar push-to-talk feature is now offered by convention-
al “cellular” and PCS licensees as well.

In sum, the mobile telephony services offered by “cellular,” “PCS,” and
“SMR” licensees are generally market substitutes, despite the differences in
name and origin. For the most part, the FCC has conformed its rules to this
market reality, recognizing that differential treatment on the basis of regu-
latory pedigree can lead only to inefficient competitive distortions. But
there have been some notable lapses on the road to parity. For example, in
the early 1990s, the FCC continued subjecting ILECs with cellular licenses
to longstanding “structural separation” requirements, but exempted ILECs
with new PCS licenses from those same requirements. These rules, much
like their counterparts in the enhanced services context (see chapter 5),
directed ILECs to place their relatively unregulated wireless operations in
a formally separate affiliate to guard against cross-subsidization and dis-
crimination in interconnection with the wireline network. This differential
treatment made no sense: for all practical purposes, these licensees all pro-
vide the same service, and any cross-subsidization and discrimination con-
cerns that might justify the structural separation requirements should
apply, or not apply, to cellular and PCS services equally. After the Sixth
Circuit invalidated the FCC’s rules in 1995 on essentially that ground,!5
the FCC steered a middle course, retaining but somewhat relaxing the
structural separation requirement, applying it equally to all ILECs with
wireless telephony licenses of any kind, and “sunsetting” the requirement
altogether on January 1, 2002, once the relevant interconnection arrange-
ments had become well established.16
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B. The general deregulation of wireless telephony

In the decade after assignment of the first cellular licenses, the FCC
imposed common carriage obligations on wireless providers by cobbling
together various sources of authority both under Title II, which had long
governed wireline “common carriers,” and under Title III, which covers
“radio” (which, in this context, means the electromagnetic spectrum in
general rather than broadcast radio services in particular). In 1993,
Congress revamped section 332 of the Communications Act to formalize
the basic substance of this approach and to harmonize the regulatory treat-
ment of the different classes of wireless telephony services.

Congress began with the presumption that such services would be sub-
ject to common carriage regulation under Title II. But foreshadowing its
broader, industry-wide grant of “forbearance” authority three years later,17
Congress authorized the FCC to exempt wireless carriers from any Title II
requirements that the Commission deems unnecessary, except for the skele-
tal nondiscrimination and similar obligations of sections 201 and 202 and
the FCC complaint procedure of section 208.18 In 1994, the FCC exempt-
ed wireless carriers from the tariffing obligations of section 203 and the
market entry and exit regulations of section 214, reasoning that competi-
tion made most forms of traditional common carrier regulation superflu-
ous at best and counterproductive at worst.1? The practical upshot of the
detariffing determination is that, although section 202 still theoretically
prohibits a narrow category of “unjust and unreasonable discrimination in
charges and service,” wireless carriers are generally free to strike dissimilar
bargains with similarly situated customers.20

Two similar FCC policies illustrate the deregulatory trajectory of wire-
less policy in this age of robust competition. First, as anyone who has pur-
chased a discounted cellphone with a one-year service contract is aware,
the FCC has exempted wireless carriers from generally applicable restric-
tions on a common carrier’s right to sell customers bundles of services and
equipment on more favorable terms than if it sold the two separately. As
discussed in chapters 2 and 3, such restrictions, which derive from the
Computer Inquiries, sometimes make economic sense when the discounted
bundle includes the products of a dominant firm in a monopolistic market,
particularly (given Baxter’s Law) one that is subject to price regulation.2!
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The firm may have both the incentive and the ability to leverage its monop-
oly in that market by discriminating against competitors in adjacent mar-
kets and, when subject to traditional rate-of-return regulation, by engaging
in anticompetitive cross-subsidization as well.

But such restrictions make little sense when, as in the wireless sector,
the markets for both the service and the equipment are competitive; in that
context, bundling is both commonplace and pro-consumer.2? In the early
1990s, the FCC agreed with this general conclusion (after first coming out
the other way) and excluded wireless carriers from the scope of its general
bundling prohibition.23 This is plainly the right policy call. Consider the
consumer who is unwilling to pay $200 up front for a cellphone, but is
willing to commit to paying $40 each month for service for the next two
years. Wireless companies routinely accommodate such customers by waiv-
ing or reducing the charges for the cellphone in return for such a commit-
ment. As a general matter, few would preclude wireless companies and
their customers from entering into such agreements. Widespread competi-
tion in the markets for both wireless service and cellphones, together with
the absence of price regulation for either, leaves firms with neither the
incentive nor the ability to engage in anticompetitive abuses (as opposed to
the run-of-the-mill sharp dealing found in any industry).

The FCC took a similarly deregulatory approach to the subject of wire-
less resale. Suppose that a facilities-based wireless carrier charges individ-
ual subscribers $40 a month for a particular wireless service but gives a
20% volume discount to any large business that purchases that service in
bulk for at least 100 people—say, a sales force that needs to stay in con-
stant contact with the home office and with clients. A non-facilities-based
reseller might then seek the same 20% volume discount for 100 different
wireless accounts, which it would in turn sell, at a slightly less discounted
rate, to individual subscribers. The facilities-based carrier might well reject
that request if it believed that a large number of those 100 subscribers
would otherwise pay full price by subscribing directly to it. During the
early years of the industry, the FCC generally prohibited wireless carriers
from imposing such restrictions on resellers, just as it had required AT&T
to accommodate resellers like MCI in the early days of long distance com-
petition.24

The difference, however, was that AT&T was a monopolist in the wire-
line long distance market, whereas competition was beginning to blossom
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in the wireless telephony market. In 1996, the FCC found that, as the new
PCS licensees built out their networks and gave consumers a fuller choice
of facilities-based providers, there would be progressively less consumer
welfare justification for the government to intervene in the market to pre-
serve resale opportunities. First, as competition in a market increases, effi-
cient resale opportunities tend to arise through market dynamics. In our
example, the facilities-based carrier in a reasonably competitive market
might well have strong incentives to sell those 100 accounts to the reseller
at the discounted rate because otherwise it would have no assurance of sell-
ing those accounts at all. Also, government prohibitions on resale restric-
tions can impose significant costs of their own. Even apart from the
administrative costs of enforcement, which can be considerable, such pro-
hibitions may operate as an economically inefficient flat ban on all price
discrimination among classes of consumers.25 In its 1996 order, the FCC
decided to “sunset” its wireless resale rules by 2001 on the basis of its
expectation that, by then, facilities-based competition would be robust
enough that the costs of government intervention in this area would out-
weigh the dwindling need for it.26

More recently, the FCC has likewise taken a more market-oriented
approach to spectrum management, as discussed in the previous chapter.
Mobile telephony licenses are no exception to this general trend. The FCC
initially precluded any single firm from holding licenses accounting for
more than 45 MHz of spectrum—whether in the cellular, SMR, or PCS
bands—in any metropolitan area.2” At the time, the Commission viewed
this cap as an important safeguard against excessive consolidation during
the initial development of competition in wireless telephone service. In
2001, however, the FCC concluded that the emergence of six national wire-
less networks—now five, with the 2004 merger of Cingular and AT&T
Wireless—made any rigid cap unnecessary. It thus decided to adopt a case-
by-case approach (used for the first time in approving that merger) for
reviewing future mergers and acquisitions—a task it shares, somewhat
redundantly, with the Department of Justice (see chapter 13).28 Along sim-
ilar lines, the FCC now permits all mobile telephony providers to “disag-
gregate” their licenses (i.e., divide up their allotted spectrum) or “partition”
them (i.e., divide up a license’s geographic area) and, after jumping through
some bureaucratic hoops, sell the reconfigured licenses to other providers.
And the FCC’s recent facilitation in the Secondary Markets proceeding (see
chapter 7) of spectrum leasing arrangements will also help ensure more
efficient use of this spectrum.



Mobile Wireless Services 273

Up to this point, we have addressed the minimalistic approach of fed-
eral wireless regulation in the wake of Congress’s amendment of section
332 in 1993. In a similar deregulatory vein, Congress sought to insulate the
industry from unnecessary regulation of all kinds by preempting most state
efforts “to regulate the entry of or the rates charged by any commercial
mobile service.”2? This preemption provision comes with assorted qualifi-
cations, all set forth in section 332(c)(3)(A). First, states may “regulat|e]
the other terms and conditions of commercial mobile services.” Second,
“where such services are a substitute for land line telephone exchange serv-
ice for a substantial portion of the communications within such State,” the
state may subject them to the requirements it imposes “on all providers of
telecommunications services necessary to ensure the universal availability
of telecommunications service at affordable rates.”30 And the state is free
to “petition the Commission for authority to regulate the rates for any
commercial mobile service” when (among other things) “market conditions
. .. fail to protect subscribers adequately from unjust and unreasonable
rates”—an authority that is rarely sought and even more rarely (if ever)
granted.3!

Unsurprisingly, lawyers have argued at length about what these pre-
emption and “savings clauses” mean. One widely litigated issue concerns
how to draw the statutory line between (preempted) “entry” and “rate”
regulation and (unpreempted) regulation of “the other terms and condi-
tions” of service. For example, may disgruntled customers sue wireless car-
riers under state tort, contract, or consumer protection law for false
advertising, misleading billing practices, or simply allowing too many
dropped calls after promising to provide seamless coverage throughout a
given area?32 In 2000, amid widespread disagreement in the courts, the
FCC stepped in and opined that such state law claims generally may pro-
ceed. It added, however, that “this is not to say that such awards can never
amount to rate or entry regulation”; instead, whether a particular remedy
constitutes “rate or entry regulation prohibited by Section 332(c)(3) would
depend on all facts and circumstances of the case.”33

Running parallel to these litigation-oriented disputes are similar con-
troversies about the proper role of state consumer protection laws designed
specifically to ensure the high quality of wireless services. Led by
California, a number of state commissions have enacted prophylactic
“wireless bill of rights” initiatives despite concerns that such market inter-
vention is unnecessary in a competitive industry subject to generally
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enforced rules of contract and tort law.3% Whatever the ultimate fate of
such initiatives, the industry’s trade association, the Cellular
Telecommunications and Internet Association, has tried to address the
underlying discontent by instituting a consumer code for wireless services,
to which individual companies have voluntarily committed themselves.35

III. Interoperability Among Wireless Networks

In chapter 1, we explained that the telecommunications industry is more
regulated than most because it hosts an unusual confluence of three basic
types of economic phenomena: network effects, immense scale economies,
and widespread monopoly leveraging opportunities. All three of these phe-
nomena remain highly relevant to policy debates about the non-wireless
side of the industry. Scale economies and monopoly leveraging concerns
are responsible for the lion’s share of disputes concerning both local wire-
line competition, as discussed in chapters 3, and preservation of the
Internet’s “end-to-end” ethic, as discussed in chapter 5.

There are no similar economic conditions that could warrant pervasive
regulation on the wireless side of the industry. As a general matter, there are
no wireless monopolies to worry about, “natural” or otherwise, and thus
no anticompetitive “leveraging” opportunities. There are, to be sure, non-
trivial fixed costs and scale economies in the wireless market. To serve even
a few customers, wireless firms must invest large sums both to acquire
spectrum rights, either at auction or in a secondary market, and then to
build out an infrastructure of transmission antennas, base stations, and
switches. Within a given metropolitan area, the average cost per customer
of those investments is obviously much lower for the millionth customer
than for the first. But that fact does not make wireless telephony a natural
monopoly market, just as the high fixed costs and low unit costs of the
automobile industry do not make car manufacturing such a market. A
wireless firm’s long run average costs do not decline “over the entire extent
of the market”36 with every increase in output, as the persistence of suc-
cessful competition in this industry has shown. Of course, competition can
thrive only to the extent that the government makes enough spectrum
available for multiple wireless firms to conduct their business. But, as we
have seen, the FCC has now freed up enough spectrum for use in this mar-
ket to alleviate what had been, in the era of government-sanctioned duop-
olies, an artificial restriction on entry.
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In the previous section, we explained that policymakers have cited
widespread competition as their basis for liberating wireless carriers from
most forms of public-utility-type regulation. Even though wireless telepho-
ny lacks natural monopoly characteristics, however, it remains very much
a network industry and, as such, is highly subject to the first of our three
phenomena: network effects. Like any network, a wireless network is only
as valuable to any subscriber as the number of other people she can reach
through that network. This fact gives rise to a rich assortment of issues
concerning whether and when the government should intervene in the
wireless market to force cooperation among different networks.

Some of these are familiar issues of interconnection: the terms on
which one network must cooperate with another to enable its subscribers
to call, or be called by, the other network’s subscribers. Wireless telephony
could never have developed without rights of interconnection with wireline
networks. A wireless subscription would be worth much less to a sub-
scriber if she could call only other subscribers to the same wireless network
and not, for example, her colleagues at the office or her family at home.
But few doubted that wireline ILECs would be required to interconnect
with wireless carriers on some terms. In the Carterfone decision, discussed
in chapter 2, the FCC required such interconnection with mobile radio net-
works even before the dawn of cellular telephony, albeit on less than favor-
able terms.3” When the FCC first authorized cellular service in the early
1980s, it took the interconnection requirement to the next logical step,
conditioning an ILEC’s own cellular licenses on its commitment to provide
nondiscriminatory interconnection with unaffiliated cellular operators on
a carrier-to-carrier basis.38

In the wireless industry, the enduring interconnection disputes between
wireless carriers and their wireline counterparts have generally involved
the compensation that such carriers owe, or are owed, when they handle
part of a call that originates or terminates on some other network, includ-
ing ordinary wireline telephone networks. That compensation issue can be
enormously complicated, in part because a wireless carrier often intercon-
nects directly only with a large regional ILEC such as a Bell company.
When it handles calls to or from the subscriber of some other carrier—such
as a wireline CLEC, a small rural ILEC, or another wireless carrier—it typ-
ically interconnects indirectly with that carrier by relying on the Bell com-
pany to play the intermediary, routing calls between the other two carriers’
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networks over its ubiquitous transport pipes. The rates that the Bells may
charge terminating carriers for that so-called transiting service, and the
rates that the terminating carriers may in turn charge the originating ones,
are matters of intense controversy. We defer that set of issues until the next
chapter, which addresses questions of “intercarrier compensation” general-
ly.

Here in this section we address the proper scope of government
involvement in promoting interoperability among wireless networks: the
ability of one carrier’s subscribers to use their cellphones when traveling
through geographic regions covered only by other carriers’ wireless net-
works. Let’s start at the beginning. Although there are half a dozen nation-
al wireless networks in operation today, there were none at all in the early
days of wireless telephony. That is because, as we have seen, the FCC
assigned the first “cellular” licenses on a strictly local basis. Although the
FCC subsequently allowed different carriers to consolidate these geograph-
ically disparate networks, the local character of the initial license assign-
ments gave rise to hundreds of millions of dollars in transaction costs, such
as the legal fees needed to file the necessary applications. In the interim, it
also created an acute need to ensure that a subscriber could still use her
cellphone when she traveled away from her own carrier’s geographically
limited network and into the territory of unaffiliated wireless carriers, for
otherwise cellular service would have been much less valuable to her and
all other subscribers and the wireless industry might never have gotten off
the ground. A consumer can enjoy such interoperability, however, only if (i)
those other carriers agree to let her use their wireless networks and (ii) her
cellphone is compatible with those networks.

Carriers address the first of these issues through roaming agreements.
The most common of these are agreements between wireless carriers to
allow the mutual use of each carrier’s network by the other carrier’s sub-
scribers. Each carrier pays the other for the privilege and passes the costs
on to its own subscribers, either directly in the form of per-minute roam-
ing fees or as part of a flat monthly rate for a national calling plan. Because
there are so many wireless carriers and thus so many permutations of car-
rier-to-carrier agreements, third-party clearinghouses, rather than the par-
ties themselves, often negotiate them. The FCC has generally declined to
regulate the terms of these carrier-to-carrier roaming agreements, observ-
ing that, because no carrier dominates the wireless industry, most carriers
perceive much to gain and little to lose from negotiating efficient roaming
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arrangements on behalf of their subscribers.3? As a backstop, however, the
Commission does require all carriers to provide “manual roaming” on a
pay-per-use basis to individual cellphone users in the absence of a carrier-
to-carrier agreement, usually by means of a credit card.*0

Of course, two carriers cannot enter into a meaningful roaming agree-
ment if they have built out their networks with incompatible technology.
From the advent of cellular service, the FCC specified a single analog stan-
dard—Advanced Mobile Phone System (AMPS)—to ensure interoperabili-
ty among geographically disparate cellular systems throughout the country.
This uniformity provided the technological basis for all customers to use
the same cellphones when roaming in parts of the country not served by
their own wireless carriers.

When PCS carriers received their first licenses in the mid-1990s, how-
ever, they began building out “second generation” (2G) networks that,
from the beginning, used purely digital technology—an advance that
allowed them to provide better signal quality than their “first generation”
analog rivals and more voice conversations per increment of spectrum. But
the FCC did not require all of them to use, and they did not in fact use, the
same ftype of digital technology. Instead, they employed different and
incompatible standards for squeezing additional bandwidth out of avail-
able spectrum by using the same frequencies for more than one call at a
time. These standards fall into two general families: those that allocate
bandwidth on the basis of time slicing, and those that use “spread spec-
trum” technology (see chapter 7) to allocate bandwidth on the basis of a
sophisticated code. We address each approach in turn, and then turn to the
arguments for and against government intervention to ensure national uni-
formity in digital standards.

The time-slicing family of standards is analogous to the time division
multiplexing techniques we discussed in chapter 2 when surveying the tech-
nology of wireline networks. This approach aggregates, within the same
frequency, the signals associated with several different calls. It “samples”
each call’s signals many times a second and transmits those samples—e.g.,
digital representations of the sounds of your voice—within precisely cali-
brated time slots. If the samples are taken often enough, the system can
convey an accurate representation of the sounds coming out of your
mouth. Of course, like wireline telephony companies, any wireless carrier
saves bandwidth by disregarding many of the natural frequencies associat-
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ed with the human voice, so the transmitted signal will never approximate
what you would sound like if the listener were sitting next to you.

There are several different standards within this family of time-slicing
techniques. These include TDMA (for “time division multiple access”),
which is the original standard of this type in the United States; GSM (for
“Global System for Mobile”), which is the industry standard in Europe;
and iDEN (for “Integrated Digital Enhanced Network”), which is used by
Nextel. As discussed below, European regulators have long required that
carriers use GSM for conventional wireless telephony. In the United States,
the major carriers that had been using TDMA, such as Cingular, have
replaced that standard with GSM or are in the process of doing so.
Significantly, despite their use of similar multiplexing techniques, all of the
standards mentioned here are mutually incompatible. You cannot use a
TDMA-only phone in a GSM network or vice versa, nor can you use an
iDEN-only phone in a TDMA or GSM network.

The second major family of digital access standards is called “code
division multiple access,” or “CDMA.” In the 1980s, building on military
applications developed during World War II, Qualcomm’s Irwin Jacobs
pioneered CDMA for commercial uses, and it now is used by such carriers
as Verizon Wireless and Sprint PCS in the United States. CDMA relies on
spread spectrum technology to disperse the signals associated with each
call over many different frequencies. Some have likened CDMA to permit-
ting ten pairs of people to converse simultaneously across a dinner table in
ten different languages and counting on each pair to pick out and focus on
the language they understand. To perform this feat, a CDMA system
exploits advances in digital processing technology to attain the almost
unfathomable intelligence needed for the devices on each end of a transmis-
sion to understand which signals belong to which calls and decode them
for end users.

While CDMA is more efficient than the time-slicing standards at
squeezing more bandwidth out of available spectrum, its equipment
(because of the necessary intelligence in it) is more sophisticated and
expensive. Nonetheless, it is winning many converts throughout the indus-
try, for reasons that are instructive about the trends in high technology
markets more generally. As The Economist reported in June 2003:
“Perhaps the greatest lesson from the story of CDMA is that what seems
impossibly complex today may well seem simple tomorrow—thanks to the
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relentless advance of Moore’s law,” which “states, roughly, that the cost of
a given amount of computing power halves every 18 months. . . . Without
it, Dr Jacobs admits, CDMA handsets would have been too large, and the
base-stations would have been too expensive. ‘Our argument was that
Moore’s law will take care of cost, size and power for us, he says”41—and
he was right.

At first blush, one might think that the proliferation of all these mutu-
ally incompatible digital standards would preclude any given carrier’s cus-
tomers from using their cellphones as they travel through the United States.
But market forces, combined with minimal regulation as a backstop, have
generally kept that from happening. First, there are now a number of
“national” wireless networks; although no carrier has built a ubiquitous
digital network covering every part of the country, each can offer coverage
in most major metropolitan areas and along most major highways from
coast to coast, either through its own network or through mutual arrange-
ments with other facilities-based carriers that use the same standard.
Second, the original “cellular” licensees are obligated until February 2008
to provide service by means of the analog AMPS standard (in addition to
the digital service these major cellular carriers now provide to their own
customers). The FCC reasoned that keeping the analog standard in place
for this long period would facilitate roaming agreements among carriers
with incompatible digital standards, would accommodate hearing-
impaired individuals whose hearing aids may be incompatible with digital
telephones, and would enable rural providers that still rely on an analog
system to offer a service usable by subscribers to a national digital serv-
ice.42

Of course, to ensure that they can receive service when they drive into
less populous areas, customers must have “dual mode” phones capable of
transmitting and receiving in analog mode in addition to whatever digital
standard their wireless carrier has chosen for its own network. Some carri-
ers also offer “tri-mode” phones, which, depending on the model, offer a
choice of two digital standards (such as GSM and TDMA) plus analog
mode. Increasingly, however, consumers are buying handsets that operate
only in digital mode, with a resulting lack of service in some rural areas.*3
Taking a page from “software defined radio” technology, the cellphones of
the future may obviate many compatibility issues through versatile soft-
ware capable of switching back and forth among many different standards
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in roughly the same way that a single operating system can run multiple
applications. The problem is that chips capable of such versatility are
expensive and tend to be gluttons for battery power. Moore’s Law will like-
ly solve that problem too, but only over time.*4

While U.S. regulators have let these digital access standards proliferate,
European regulators—not known for their faith in wholly unregulated
markets—have taken the opposite course.45 In the late 1980s, anticipating
the transition from the first (analog) to the second (digital) generation of
wireless services, they adopted a single digital standard, GSM, and required
all European providers to adopt it. This decision was widely hailed as a
principal reason why Europe jumped ahead of the United States in the
1990s in overall cellphone penetration. A European consumer could invest
in a cellphone and expect compatible digital service from any transmission
site she passed, no matter where in Europe she traveled. For their part,
manufacturers were assured of a giant market for digital cellphones of a
particular type. Precisely because more phones could be designed for a sin-
gle standard, manufacturers and consumers both benefited from scale
economies that were unavailable where, as in the United States, the prolif-
eration of incompatible standards has balkanized the cellphone market.

European regulators sought to replicate this success by centrally man-
aging the transition to the third generation of wireless services (3G), which
offer advanced data applications in addition to plain vanilla mobile teleph-
ony. In particular, they required every auction winner of a 3G license to
provide service using a spread spectrum standard known as “Universal
Mobile Telephone System” (UMTS)—or, more commonly now, “W-
CDMA.” This time, however, the transition has gone less smoothly. First,
fanciful speculation about the rapid growth of 3G markets led key
European carriers to pay such extravagant sums for their licenses that, in
some cases, they could no longer secure financing to build out their net-
works on schedule. Second, a lack of coordination caused manufacturers
to produce mutually incompatible equipment; for example, some handsets
did not function properly when used with cellular transmission facilities
produced by a different manufacturer, despite their theoretical conformity
to a single standard. Finally, as of this writing, W-CDMA remains commer-
cially unproven. In head-to-head competition outside of Europe, W-
CDMA-based services have reportedly fared less well than services based
on Qualcomm’s competing CDMA2000 standard.*6
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Although Verizon Wireless and others already use their existing spec-
trum to offer broadband mobile services, primarily to business customers,
the planning continues for the widespread introduction of 3G networks in
the United States, with auctions for additional spectrum tentatively set for
2005.47 Following its earlier model, the FCC will likely let the market
choose the standards that ultimately will be used. There are, to be sure,
drawbacks to this laissez-faire philosophy. Uncertainty about standards
makes it riskier for manufacturers to develop products designed for any
particular standard. And, as noted, heterogeneity among the standards that
reach the market raises the unit costs for products designed for any partic-
ular standard and reduces the number of transmission sites that any given
consumer’s handset can communicate with.

On the other hand, if U.S. regulators had followed the lead of their
European counterparts in the late 1980s and adopted GSM as the univer-
sal standard, the world might well be a worse place overall. In particular,
if the FCC had reduced or eliminated any U.S. market for CDMA prod-
ucts, it would have deprived consumers of this technology’s benefits, under-
mined the progress in spread spectrum technologies more generally, and set
back the development of CDMA-oriented 3G services—both in the United
States and in Europe. And in the long run, the carriers that chose CDMA
technologies from the beginning may well be rewarded for doing so, not
only in the form of more efficient spectrum usage, but also in the sense that
2G CDMA networks enjoy an easier transition path to 3G than their GSM
counterparts do.48 This is one of many contexts in which government
intervention in standard-setting presents difficult trade-offs between short
term market growth and long term innovation. We examine such trade-offs
more fully in chapter 12.

IV. Wireless-Wireline Competition and Regulatory
Parity Questions

In chapter 6, we discussed the prospect that VoIP applications, riding on
top of non-wireline broadband platforms such as cable modem service,
would provide the long-awaited facilities-based alternative to traditional
telephone networks for mass market voice services. In fact, however, the
wireless industry has already been quietly playing that role for several
years. As FCC Chairman Michael Powell told Congress in 2003, “much of
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the most significant competition in voice . . . has come from wireless phone
service.”4? Most policymakers, however, are still unused to thinking of
wireless carriers as new entrants into traditional local exchange markets.
Indeed, Congress self-consciously excluded providers of “commercial
mobile service” from the definition of “local exchange carrier,” and thus
from the ranks of CLECs, even though wireless carriers indisputably pro-
vide “telephone exchange service.”50 This approach reflects the public’s
traditional view that wireless and wireline services are just market comple-
ments rather than substitutes.

That traditional perception of wireless service, however, is beginning to
change. The change is most obviously revealed in the decisions of approx-
imately 6% of American households to “cut the cord” to their wireline tele-
phone company altogether and subscribe only to a wireless service.51 So
far, of course, most wireless subscribers have kept their landline connec-
tions. But many of them, too, use wireless as a substitute for wireline serv-
ice in at least two important respects. First, a customer with a cellphone is
less likely to purchase a second landline connection into the home, and this
is a key reason why, “[s]lince 2000, we have seen for the first time a
decrease in the number of retail access lines served by the incumbent
LECs.”52 Second, wireless customers are also likely to pay a flat fee for
large buckets of “anytime/anywhere” minutes and use those minutes to
make many of their long distance calls. They thereby avoid paying minute-
of-use fees to place long distance calls over conventional wireline net-
works. Wireline telephone companies thus earn lower revenues in the form
of direct toll charges to end users and access charges to independent long
distance companies.

Worse yet for the wireline incumbents, the main reasons that wireless
subscribers keep circuit-switched wireline connections at all—greater reli-
ability and call quality—will subside with time as more spectrum is allocat-
ed for this purpose and wireless carriers overcome obstacles to filling in the
gaps in their networks with new transmission sites. Of course, wireless
service also offers something that, by definition, wireline service never can:
mobility. These considerations have led some market analysts to predict
that within several years, “[m]obile phones will dominate personal calling
and severely cannibalize landline minutes of use,” with dramatic industry-
wide consequences.®3

This prospect raises familiar issues of regulatory parity. For the most
part, the emergence of the wireless platform as a facilities-based replace-
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ment for the traditional wireline voice platform should affect regulation of
the latter more than it affects regulation of the former. After all, the sensi-
ble policy response to new competition in a regulated industry is to relax
regulation of the incumbents, not to increase regulation of the largely
deregulated upstarts. But regulatory inertia will inevitably cause state and
federal policymakers to move slowly in adjusting legacy regulation to
reflect the declining dominance of wireline telephone companies in the
voice market. The result, during the transition, will be a messy but perhaps
unavoidable regulatory asymmetry between these competing platforms. To
illustrate the types of regulatory challenges presented by the convergence
of these platforms, we examine two case studies: number portability and
requirements for enhanced 911 functionality.

A. Number portability

A standard ten-digit telephone number is “portable” if a customer can take
it with her when she cancels service with one provider and orders service
from another. On a technological level, such portability requires each car-
rier to cooperate with national databases that peg any given number to a
particular carrier and instruct all other carriers processing calls destined for
that number to send them to that carrier’s network.54

Under section 251(b)(2) of the Communications Act, as revised in
1996, all local exchange carriers must provide number portability for their
subscribers. Although wireless carriers are not formally classified as LECs,
the FCC exercised independent authority in 1996 to compel all wireless
carriers to ensure number portability among themselves within several
years.>S The Commission’s policy objective, as in the wireline context, is to
reduce the switching costs that customers incur—in the form of printing
out new business cards, or telling friends about a new telephone number—
when they move from one carrier to the next in the hope of better service.
Portability rules can ameliorate such switching costs, but usually with a
trade-off: providers can comply only by incurring extra engineering and
administrative costs.56 Here the FCC reasoned that imposing those extra
costs on the industry was necessary because, without number portability,
some consumers would be locked in to their existing service, no matter
how mediocre, and would be unable to benefit from competition on the
merits from superior services.>’ That would be bad not just for them indi-
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vidually, but for wireless consumers generally: the more captive a wireless
carrier’s customer base is, the more complacent that carrier will be in seek-
ing to meet its customers’ needs.

The wireless industry fiercely resisted the Commission’s wireless-to-
wireless number portability requirement for many years, arguing that cus-
tomer turnover was great enough already, that portability rules would add
only marginally to the already intense competition among carriers for
existing wireless customers, and that the significant implementation costs
would outweigh the benefits. Industry opposition delayed, but did not
derail, the eventual imposition of these wireless-to-wireless number porta-
bility obligations. In June 2003, the D.C. Circuit rebuffed the final legal
challenges to the Commission’s rules.58 The industry’s entreaties for a leg-
islative override fell flat when Verizon Wireless, breaking ranks with its fel-
low carriers, announced its support for number portability upon realizing
that, with its general reputation as the most reliable wireless network, it
stood to gain more than to lose from greater customer churn. Thus, in
November 2003, the FCC’s portability rules finally took effect.5® Technical
problems made the initial mechanics of “porting” a wireless customer’s
number (i.e., reassigning it from one carrier to another) more problematic
than the FCC had hoped. The industry is slowly resolving those problems,
however, and implementation of the number portability mandate ranks
among the best-known of Michael Powell’s accomplishments during his
tenure as FCC chairman.

Despite its deep divisions on wireless-to-wireless portability, the wire-
less industry stood united behind a related and ultimately successful pro-
posal: if that industry had to implement such portability for itself, the
wireline industry should also have to accommodate a cord-cutting cus-
tomer’s request to port her conventional wireline telephone number to her
new wireless carrier. Theoretically, the obligation would run both ways:
another customer could cancel her existing wireless account and take the
number with her when signing up with a wireline carrier. But everyone
knew that wireline-wireless number portability would operate to the net
benefit of the wireless industry, since customers increasingly view mobile
wireless phones as a potential replacement for stationary landline phones,
and not vice versa.

That consideration itself, of course, does not make such “intermodal
number portability,” as the FCC calls it, competitively problematic. To the
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contrary, so long as the implementation costs are manageable, these
requirements increase allocative efficiency by facilitating consumer choice.
In execution, however, there is one respect in which wireline-wireless
portability can be competitively skewed, at least in the short term. The rea-
son lies in the importance to wireline carriers, and the unimportance to
wireless carriers, of associating particular telephone numbers with particu-
lar rate centers.

Traditionally, ILECs assigned telephone numbers to customers on the
basis of the central office switch (the “exchange”) that handled their calls,
and those numbers themselves specified for carriers throughout the coun-
try exactly where a call bound for those customers should be directed.
ILECs remain dependent on this geographic pairing of particular numbers
to particular places, in part because that is how they have designed their
call-routing systems, and in part because they have configured their billing
systems to assess toll charges (or not) on the basis of the geographic rate
center to which given numbers are assigned. If you live in Denver and place
a call over Qwest’s network to someone with a number associated with the
rate center that includes Boulder, the network knows from that number not
to impose toll charges on you, for state regulators have deemed the call
“local.” But if you place a call to a Qwest customer in Colorado Springs,
the network knows from that customer’s number that this is a non-local
toll call, and Qwest bills you accordingly.

To an ILEC’s systems, the precise digits in those numbers decide
whether or not the ILEC will receive millions of dollars in toll revenues.
These, of course, are just legacy conventions. For example, the economic
cost to the ILEC of placing the “long distance” call to Colorado Springs is
little different from the economic cost of placing the “local” call to Boulder.
But the extra toll charges assessed for the call to Colorado Springs are part
of the vast web of implicit cross-subsidies that have traditionally support-
ed cheap telephone service for residential subscribers. Both ILECs and state
regulators, moreover, are loath to ignore rate-center boundaries in the
name of greater regulatory rationality, for that would immediately cut off
the source of those cross-subsidies.

The problem for ILECs is that wireless carriers are unbound by these
conventions. Precisely because wireless service is characterized by mobility,
a wireless number cannot indicate to all carriers where a given customer is
located, and it is not designed to do so. Instead, it indicates to them only
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which wireless carrier serves that customer. Once a call is handed off to the
proper carrier’s network on the basis of that information, the customer’s
telephone number has, of itself, no direct geographic significance to the
carrier. Instead, it serves as a proxy for the customer’s handset, which, if it
is turned on, is tracked down through the electronic mechanisms discussed
at the beginning of this chapter. For that reason, and because wireless serv-
ice plans often make no distinction between “local” and “long distance”
minutes anyway, the rate-center approach to the assignment of telephone
numbers is quite alien to the wireless industry. Wireless carriers do not even
bother to obtain blocks of assignable numbers from the North American
Numbering Plan Administrator for every ILEC rate center in which they
provide service. Instead, a wireless carrier obtains blocks of numbers for
only a fraction of rate centers within its service territories and assigns them
to subscribers without regard to which rate centers their billing addresses
are in.

It is thus comparatively easy for a wireless carrier to take on a tele-
phone number previously assigned to a wireline customer because the car-
rier is largely indifferent to the precise digits in the number. But it may be
difficult for a wireline ILEC to take on a telephone number previously
assigned to a wireless customer because the odds are small that her num-
ber happens to belong to the exact rate center in which she requests tele-
phone service. ILECs claim that they cannot resolve this problem overnight
by eliminating legacy rate-center boundaries because doing so would both
require enormous expenditures in system overhauls and, as noted, would
threaten millions of dollars in toll revenues. As a result, legacy regulatory
choices artificially magnify the extent to which natural market forces
already make wireless carriers the net winners under intermodal number
portability rules. The major wireline carriers, with the notable exception of
Verizon, thus opposed such rules as inimical to principles of competitive
neutrality.

In November 2003, the FCC weighed those concerns against the con-
sumer benefits of portability and came out decisively in favor of the latter.
“In our view,” it said, “it would not be appropriate to prevent wireline cus-
tomers from taking advantage of the mobility or the larger local calling
areas associated with wireless service simply because wireline carriers can-
not currently accommodate all potential requests from customers with
wireless service to port their numbers to a wireline service provider. . . . To
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the extent that wireline carriers may have fewer opportunities to win cus-
tomers through porting, this disparity results from the wireline network
architecture and state regulatory requirements, rather than Commission
rules.”60 Although the phrasing is inartful, the meaning is clear: the FCC
will tolerate some lack of competitive neutrality when it is an unavoidable
by-product of popular initiatives to promote cross-platform competition—
particularly if, as in this case, the non-neutrality results from legacy prac-
tices that the Commission believes the aggrieved parties should be working
to eliminate in any event.

B. “Enhanced 911” mandates

Number portability is not the only area in which the very mobility that
defines wireless service gives rise to inevitable asymmetries in the regula-
tion of that service and wireline telephony. Consider, for example, the
FCC’s regulations requiring effective 911 dialing. When you dial 911 from
your wireline telephone, not only is your call automatically routed to the
emergency calling center appropriate to your location—a functionality
known as “basic 911”—but the telephone company gives that calling cen-
ter your call-back number and tells it exactly where you are: namely, the
fixed location of the telephone from which you have placed the call. This
location information can be a life-saving necessity if you are in such dis-
tress that you cannot tell the person answering the 911 call where to send
help.

This information, however, is much more difficult for wireless carriers
to provide precisely because the service is mobile: the caller could be any-
where. That is a matter of some concern because 150,000 calls are placed
each day to 911 from wireless phones.61 To be sure, after upgrading its sys-
tems, a wireless carrier can pass along to emergency personnel what cell
site the caller is transmitting to. But the cell itself could be up to several
miles wide—hardly enough information to permit a timely rescue mission.
To provide this more exact information, wireless carriers rely on one of
two principal means of pinpointing a caller’s location within a cell. First,
they can install in their cellphones global positioning system (GPS) devices
that rely on satellite communication to identify the cellphone’s exact posi-
tion in much the same way that new cars employ GPS devices in their on-
board navigation systems. Second, providers can install sophisticated
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electronic gadgetry within the network to “triangulate” a cellphone’s signal
by measuring it from several different transmission sites. Either way, build-
ing such “enhanced 911” (E911) functionality into wireless networks can
be quite expensive.

Like number portability, the E911 question raises difficult issues for
policymakers. Should they require wireless carriers simply to provide
“basic 911” functionality—the routing of calls to the appropriate calling
center—given the extra costs that must be incurred before wireless carriers,
unlike their wireline counterparts, can provide accurate customer loca-
tions? Or should they require wireless carriers to provide exactly the same
enhanced functionality, no matter what the extra costs? Such questions
require complex and ultimately subjective judgments about the importance
of E911, the need for this functionality in the wireless environment, and
what role considerations of “regulatory parity” should play in contexts
where, as here, it is technologically much easier to implement a given reg-
ulatory obligation on one telecommunications platform than another.
Ensuring regulatory parity between rival telecommunications platforms is
more an exercise in practical judgment than in formal equality of treat-
ment.

The FCC ultimately required wireless carriers to provide the same
E911 functionality as their wireline counterparts,62 but the road to imple-
menting this mandate has been long and winding. As an interim (“Phase
I”) measure, the FCC has largely succeeded in requiring carriers to pass
along the relevant cell site to 911 call centers as well as a call-back num-
ber. But the FCC has struggled to complete Phase II of this initiative: ensur-
ing that carriers upgrade their networks to provide pinpoint location
information. Indeed, by early 2003, only around 5% of all 911 call centers
were receiving such information.63 Former FCC Chief Engineer Dale
Hatfield, whom the FCC commissioned to study the problem, reported
that the slow implementation of Phase II stemmed from inadequate fund-
ing and poor coordination by different stakeholders—wireless carriers,
wireline incumbents, public safety authorities, the FCC, and state govern-
ments, among others.64 Over the past two years, Congress and the FCC
have redoubled efforts to finish the job by prodding these interested par-
ties to cooperate.®5 Nonetheless, a recent report by the General Accounting
Office concluded that the implementation of wireless E911 is still several
years away, again emphasizing how funding and coordination problems
have complicated this effort.66
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Outright competition between wireless and wireline telephony services will
only accelerate in the years ahead. Over time, this cross-platform rivalry
will require adjustments to the rules governing each platform. On the one
hand, competition from wireless carriers (as well as VoIP providers) will
justify a lighter touch in the traditional economic regulation of wireline
ILECs. On the other hand, as consumers rely increasingly on mobile teleph-
ony, both federal and state regulators will be inclined to subject wireless
carriers, much like VoIP providers, to the gamut of “non-economic” regu-
lation to which wireline ILECs have long been subject, of which E911 has
been perhaps the most prominent example to date. In so doing, however,
policymakers must resist the temptation to achieve superficial regulatory
parity by senselessly subjecting wireless carriers in a robustly competitive
market to forms of regulation that are appropriate only for dominant car-
riers, such as rate regulation®” or obligations to provide “equal access” to
unaffiliated long distance carriers.68

Of all the legacy regimes that will need to be adjusted to account for
the rise of such cross-platform competition, however, perhaps the most
complex is the set of rules addressing intercarrier compensation—i.e., the
terms on which one carrier completes calls originated on another carrier’s
network. We turn now to that topic.
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Intercarrier Compensation

There are many telecommunications networks in the world, and each day
millions of voice or data “calls” cross from one network to another.
Suppose, for example, that you turn on your Nextel wireless phone and call
your mother a few miles away, who has been a loyal wireline customer of
BellSouth for many years. Nextel originates the call and hands it off to
BellSouth at a point of interconnection. BellSouth then terminates (or
“completes”) the call by routing it to the switch nearest your mother and
dedicating network capacity to the call for as long as it lasts. Viewed in iso-
lation, this particular call to your mother is easily accommodated by exist-
ing network capacity. But the cumulative effect of all such calls placed
during peak traffic periods is to impose enormous demands on the net-
works involved. Each carrier must respond to those demands by investing
in enough switching and transport capacity to process all of this traffic in
the aggregate.

Now assume, simply for the sake of illustration, that the majority of
calls exchanged between these two networks are placed by Nextel’s cus-
tomers to BellSouth’s customers—say, because many Nextel customers
leave their phones turned off when not in use. This means that, in meeting
its regulatory duty to interconnect with Nextel’s network, BellSouth incurs
extra network costs of its own that are attributable to calls originated on
Nextel’s network by Nextel’s customers, with whom BellSouth may have
no contractual relationship of any kind. In particular, BellSouth must pur-
chase, on the margin, larger switches and fatter transport pipes to accom-
modate the extra incoming telecommunications traffic. In contrast, Nextel
incurs proportionately lower incremental costs to accommodate the calls
that are placed by BellSouth’s customers and bound for Nextel’s customers.



292 Chapter 9

This example introduces the basic threshold question in “intercarrier
compensation” policy: who should pay for the additional network costs
that a carrier incurs because of its duty to terminate calls originated on
other telecommunications networks by callers with whom the carrier may
have no direct relationship?” There are two basic answers. One, known as
bill-and-keep, would require each such carrier to absorb these extra costs
itself and pass them on to its own subscribers in the form of higher retail
rates. The other solution would require the calling party’s carrier, whose
customers originate the calls that “cause” these extra costs, to compensate
the terminating carrier that incurs the costs. This latter approach, known
as calling-party’s-network-pays (CPNP), has been the traditional rule in the
telecommunications industry for many years. For simplicity, we will refer
to it simply as “calling-network-pays.”

The choice between these two approaches, which we examine in parts
II and III of this chapter, may seem at first blush like a fairly narrow issue,
but in fact it has broad structural implications for the telecommunications
market. As noted in chapter 2, the current flow of intercarrier compensa-
tion payments—which some estimate at $14 billion per year!—reflects
basic regulatory choices made around the time of the AT&T breakup and
then in the passage of the 1996 Act. Under the dichotomous system in place
today, a long distance carrier pays access charges to the local carriers on
each end of a long distance call; and a local exchange carrier typically pays
lower reciprocal compensation rates whenever it hands off local calls to be
terminated on another carrier’s network. Each of these two schemes fol-
lows basic calling-network-pays principles, albeit in quite different ways.
As explained below, competition and technological innovation have made
a mockery of the local/long distance distinction underlying these two
schemes and, more generally, have drawn into doubt the long run utility of
the calling-network-pays approach. Dissatisfaction with that approach has

" There are many contexts in which telecommunications carriers owe compensa-
tion to one another. For example, a CLEC must pay an ILEC for the right to lease
its network elements, and one wireless carrier must pay another to give its cus-
tomers roaming privileges on that other’s network. The term “intercarrier compen-
sation,” however, is misleadingly broad in that it does not refer to the
carrier-to-carrier payments made in those contexts. Instead, in the telecommunica-
tions world, that term is used to describe arrangements governing who owes what
to whom when two or more carriers cooperate to complete a call between sub-
scribers to different networks.
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sparked considerable interest in the bill-and-keep alternative, which pres-
ents policy and legal questions of its own.

I. The Crazy-Quilt of Intercarrier Compensation
Schemes

To show the importance of devising a coherent set of rules for intercarrier
compensation, we begin by focusing on what happens when regulators set-
tle instead for an incoherent patchwork of mutually inconsistent intercar-
rier compensation schemes, each of which applies only to an arbitrarily
compartmentalized class of calls or carriers. The result is arbitrage and
competitive distortion, as we demonstrate through four case studies.

A. Access charge arbitrage scandals—and their origin in
regulatory artificiality

In the summer of 2003, the debt-ridden, scandal-wracked company once
known as WorldCom, since renamed MCI, was poised to come out of
bankruptcy with a new lease on life. On a Sunday morning in late July,
however, the New York Times ran an ominous if somewhat obscure front-
page story about a scandal that threatened (but ultimately failed) “to derail
the company’s plan to reorganize and emerge from the bankruptcy pro-
ceedings.”2 The story reported that MCI, “the nation’s second-largest long
distance carrier,” may have “defrauded other telephone companies of at
least hundreds of millions of dollars over nearly a decade. . .. The central
element of MCI’s scheme, people involved in the inquiry said, consisted of
disguising long distance calls as local calls[.]”3 The particular allegations
against MCI may or may not be true; MCI denied them, and, as of this
writing, they remain unproven.# Our objective here is not to assess the fac-
tual legitimacy of those allegations, but to explain why any carrier might
have an incentive to engage in such arbitrage, and why such schemes
expose radically unstable fault lines at the core of the government’s tradi-
tional intercarrier compensation regime.

Suppose that a long distance company wishes to place a voice or data
transmission from its customer in Los Angeles to a called party in New
York served by Verizon’s wireline network. The long distance company
would save money if, instead of delivering the call directly to Verizon, it
sent the call instead to a CLEC accomplice in the New York area, which in
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turn would deliver the call to Verizon. Why would the long distance com-
pany add this seemingly unnecessary middleman to an otherwise uncom-
plicated call from Los Angeles to New York? The answer has to do with
regulatory arbitrage. Verizon—the “terminating carrier”—is entitled to
charge much higher rates for completing “long distance” calls than “local”
calls. As a result, the long distance company would do better if it reim-
bursed the CLEC for paying Verizon the lower “local” call termination rate
than if it paid Verizon the higher rate for a completed long distance call to
the same destination, even if that company also had to pay the CLEC addi-
tional consideration (beyond simple reimbursement) for its trouble.> For
this scheme to work, of course, the CLEC accomplice would need to strip
off the signaling information that identifies Los Angeles as the origination
point for the call; by doing so, it can trick Verizon’s switch into perceiving
the incoming transmission as a “local” call originated by the CLEC rather
than a “long distance” call originated by the long distance company. That,
in a nutshell, is what some carriers allege that WorldCom and other long
distance companies, together with their CLEC business partners, have done
to evade access charges.

From a theoretical perspective, the most interesting thing about these
allegations is that such arbitrage opportunities arise in the first place. Why,
in particular, is there this tempting discrepancy in Verizon’s call termination
rates? After all, the cost of completing the call—of routing it through
Verizon’s own switch en route to the called party—is the same no matter
where the call originally came from. Indeed, that is why Verizon can be so
easily fooled into thinking that these long distance calls are local.
Technologically speaking, Verizon’s network is indifferent as to whether
the caller is sitting in Los Angeles or in Manhattan. Why, then, does
Verizon’s compensation for completing the calls vary so much depending
on that apparently irrelevant detail?

The answer is rooted in decades of calcified regulatory tradition. As
discussed in chapter 2, regulators have traditionally viewed access
charges—the fees that carriers impose for originating and terminating long
distance calls—as a critical source of implicit subsidies for local telephone
incumbents. As a result, the access charges collected by the local carrier at
each end of a long distance call have traditionally exceeded any rigorous
measure of the costs such carriers incur in handling those calls. That is par-
ticularly true of “intrastate” access charges set by state commissions: the
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fees that long distance carriers pay local carriers for handling calls that stay
within a given state’s boundaries. To a lesser extent, it may also be true of
“interstate” access charges set by the FCC for long distance calls that do
cross state lines, although the FCC has taken measures to lower such
charges closer to cost and replace the lost implicit subsidies with explicit
funding mechanisms under the universal service provision of section 254,
as discussed in the next chapter.

In 1996, Congress took no immediate steps to stem this uneconomic
money flow; indeed, in the grandfathering provision of section 251(g), it
expressly authorized the FCC to conduct business as usual in its regulation
of access charges for long distance calls. But there was never any analogous
subsidy flow—and thus no irrational regulation to protect—in the carrier-
to-carrier exchange of local traffic.6 And permitting ILECs to charge simi-
larly above-cost rates for terminating calls originated by their new local
exchange rivals would obviously raise a host of competitive concerns. In
sections 251(b)(5) and 252(d)(2), therefore, Congress prescribed a “recip-
rocal compensation” regime that permits each terminating carrier to charge
each originating carrier only for the “additional costs” of completing a call,
and no more.” Although the statutory language of these provisions seems
to anticipate that money will flow from one carrier to another, Congress
added that it did not mean “to preclude arrangements that afford the
mutual recovery of costs through the offsetting of reciprocal obligations,
including arrangements that waive mutual recovery (such as bill-and-keep
arrangements).”8 We return to that beguiling caveat later in this chapter.

In the 1996 Local Competition Order, the FCC interpreted this
obscure collection of provisions to require, for the most part, a calling-net-
work-pays regime for “local” calls.? Under this approach, the calling
party’s carrier reimburses the called party’s carrier for the latter’s costs in
(i) transporting a call from the point of hand-off between the two carriers
to the switch directly serving the called party and then (ii) terminating the
call through that switch en route to the called party.” For purposes of
measuring these costs, the FCC chose, and the individual states must apply,

* For ease of exposition, we will use the word “termination” to encompass both of
these functions except where we explicitly distinguish between them. Cf. 47 C.ER.
§ 51.701(c), (d) (setting forth formal FCC definitions of “transport” and “termina-
tion”).



296 Chapter 9

the same TELRIC cost methodology that governs what CLECs traditionally
paid ILECs when leasing these same usage-sensitive transport and switching
functions as constituent elements of the “UNE platform” (see chapter 3).
Although the resulting TELRIC-based cost estimates vary wildly from state
to state, they all produce “reciprocal compensation” rates for CLECs far
below the access charges that ILECs receive for terminating long distance
calls, even though the functions involved are often exactly the same.

This brief synopsis brings us back to the arbitrage scheme described at
the beginning of the chapter. If you were a long distance carrier looking to
cut costs on the substantial terminating access charges you must pay to the
called party’s local carrier, you might look with some envy on the much
lower rates that CLECs are paying that same carrier for the termination of
local calls. You might be so envious, in fact, that you would try to disguise
your long distance calls as local calls. Indeed, some industry analysts esti-
mate that as much as 20% of all calls terminated on the public switched
network fall within the category of “phantom traffic”’—i.e., traffic whose
origin is unidentified and thus cannot be accurately billed.10

Whatever their morality or legality, such arbitrage opportunities
inevitably arise whenever regulators treat like services differently. No mat-
ter how hard regulators try to close the loopholes, such distinctions induce
a thousand ways of cheating, and cheating creates not just market distor-
tions but significant enforcement costs. As one former Bell company exec-
utive put it, the current situation “begs the participants to try to game . . .
the system to reduce costs.”!1 In the scenario outlined above, as in the
EELs controversy described in chapter 3, the arbitrary distinction between
“local” and “long distance” calls is what invites gaming. If this distinction
sounds unsustainable over the long term, the following case study—which
adds the Internet into the mix—should put to rest any doubt about that
point.

B. The ISP reciprocal compensation controversy

In the 1990s, a peculiar type of “call” suddenly became popular: “dial-up”
connections to the Internet over the public switched telephone network.12
As we saw in chapter 4, such a call begins like any other telephone call
except that the caller uses a computer modem rather than a telephone
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handset to dial a local number on the telephone network. The called party
that answers is another computer modem—this one belonging to an
Internet service provider such as AOL or Earthlink—rather than a human
being. For the duration of this data “call,” the telephone company’s circuit
switch establishes a fixed connection between the calling party and the ISP,
and the ISP translates the analog signals exchanged by the two modems
into digital signals and connects the calling party to the websites of her
choice.

For jurisdictional purposes, the FCC has long viewed this transaction
as a single long distance call—from the end user to the website—rather
than a local call to the ISP.13 Indeed, as discussed in chapter 5, that is how
the FCC has justified regulating such calls as part of its traditional jurisdic-
tion over “interstate” services—and preempting state efforts to regulate the
terms of Internet access. As a purely technical matter, this jurisdictional
characterization makes abundant sense. Although it may seem at first blush
to be something else, an ISP is a kind of long distance carrier. It enters into
a direct relationship with an end user to receive his calls, via his local car-
rier, and transport them over a long distance network—either its own
Internet backbone or that of another provider—to a distant called party
(the computer server hosting the website). To be sure, the ISP uses packet-
switching technology and performs higher layer “protocol conversion”
services not traditionally provided by circuit-switched long distance
providers. But those logical layer services are independent of the raw trans-
mission functions performed by the ISP (or its backbone subcontractor) on
the physical layer.

So, given the essential similarity between ISPs and conventional long
distance carriers—both in terms of the network role they play and in their
independent relationship with their own fee-paying end users—one would
expect ISPs to pay the same per-minute access charges that conventional
long distance carriers pay ILECs. But they do not. For more than twenty
years, the FCC has exempted ISPs and other information (“enhanced”)
service providers from federal or state access charges. It has entitled them
instead to pay the ILEC whatever flat monthly fee is paid by the banks,
department stores, and other ordinary, non-carrier customers that purchase
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local “business lines” of comparable capacity.!* This longstanding FCC
policy is known as the ESP access charge exemption.”

When people laud the FCC’s storied decision not to “regulate the
Internet,” what they usually mean (whether or not they think about it this
way) is that, through this exemption, the government has adopted a kind
of industrial policy encouraging the growth of information services by
insulating providers of those services from the obligations imposed on sim-
ilarly situated non-Internet long distance carriers. And, as with any agen-
da-laden regulatory distinction, this asymmetry in treatment creates
incentives for information service providers to take advantage of their priv-
ileged position by emphasizing services that, because of access charges, can
be provided by conventional long distance carriers only at higher retail
prices. A primary example of this, discussed in chapter 6, is the Internet
telephony application known as “voice over Internet protocol,” or VoIP.
Partly because they can avoid paying access charges in whole or in part,
VoIP providers can undersell regular circuit-switched carriers for domestic
and, to an even greater extent, international long distance calls.!5 We will
discuss the access charge issues raised by VoIP services later in this chapter.

In the late 1990s, increasing numbers of dial-up ISPs realized that they
could avoid paying an ILEC anything at all, including business-line rates,
by choosing CLEC:s as their local service providers. What does it mean for
a CLEC to step in as the “local” service provider for an ISP? One curious
feature of Internet-bound traffic over the public switched network is that
it is essentially all one-way: an ISP’s subscribers place calls to the ISP’s
modem bank (and thence to the distant websites, with which the sub-
scribers can carry on protracted “conversations”), but the ISP’s modem
bank originates no calls back to those subscribers. A CLEC serves the ISP
by interconnecting with the ILEC’s network (the network that the ISP’
subscribers are typically calling in from), receiving the incoming Internet-
bound calls, routing them through a switch specially designed to terminate
such calls to an ISP’s modem bank, and then conveying them to that
modem bank through high capacity loops.

* The distinction between telecommunications services and information services is
discussed in chapters 5 and 6. The terms “information service provider” and
“enhanced service provider” (ESP) are synonyms for all present purposes; “Internet
service providers” (i.e., ISPs) are one subclass within that larger category of
providers.
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These tasks of “transporting ”and “terminating”Internet-bound calls to
an ISP impose costs on the CLEC, at least in the aggregate. Those are costs
that the CLEC is taking off the shoulders of the ILEC, which would other-
wise be performing these tasks for the ISPs and charging them business-line
rates. Under the traditional “reciprocal compensation” regime for local calls,
the ILEC in this arrangement must cover the total costs of the call all the
way to the ISP, which means compensating the CLEC for its share of those
costs. As noted, and for reasons explained below, the FCC’s rules provide
that the rates the ILEC pays the CLEC for these call-termination functions
are the same TELRIC-derived rates that CLECs have traditionally paid the
ILEC when leasing usage-sensitive switching and transport capacity on
the ILEC ’s network as part of the UNE-P arrangement (where available).'®
In theory, this payment system would give no carrier any artificial advan-
tages or incentives if regulators accurately calculated the underlying costs of
that capacity, arranged for the CLEC to recover those costs from the ILEC
in a rational way, and allowed the ILEC, in turn, to pass those costs through
to the end users that place these ISP-bound calls.

This basic theoretical point often gets lost in all the rhetoric about the
“arbitrage” opportunity that ultimately developed. The devil, however, is
in the details. Suppose that regulators get the “termination” rate wrong and
set it far above the cost of obtaining and maintaining a switch to serve an
ISP modem bank. Carriers would then have an artificial incentive to spe-
cialize in the termination of calls in order to receive, in effect, a regulatory
subsidy for each minute of overstated costs for which they can bill the car-
rier that hands calls off to them. Indeed, as Internet usage increased, the
subsidies would become so huge that CLECs would compete for them by
offering to charge ISPs little or nothing for call termination services—or, in
some cases, offering to pay them money outright for the privilege of serv-
ing them. Unlike the economically efficient arbitrage opportunity presented
by the ESP access charge exemption itself, which frees market forces to drive
supracompetitive access charges closer to cost, the self-sustaining subsidies
produced by above-cost reciprocal compensation rates are economically
inefficient in that they would detach prices from cost without the possibil-
ity of a market-based correction.

This is precisely what happened in the immediate aftermath of the
1996 Act. Most state commissions set the per-minute rate for the “switch-
ing element”—and thus for the termination of traffic—above forward-
looking cost. At the time, ILECs were sanguine about this arrangement for
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two reasons: first, they benefited from high network element rates whenev-
er CLECs leased capacity on ILEC switches as part of the UNE platform;
and, second, they expected to be net recipients, rather than net originators,
of traffic exchanged with other carriers, such that they would benefit from
high call-termination rates as well. To appreciate the latter point, recall that
in the days preceding the Internet boom, much of the traffic handed off
between networks was between wireline ILECs and wireless carriers,
whose subscribers tended to place more calls than they received.” In advo-
cating higher rates for switching, the ILECs did not foresee that such rates
would help create an enormous, regulation-driven windfall for the growing
numbers of CLECs that specialized in terminating traffic to ISPs.17

From an ILEC’s perspective, the large sums paid to ISP-serving CLECs
as “reciprocal compensation” might still be tolerable if the ILEC could
recoup those sums from its own individual residential customers to the
extent they are placing these ISP-bound calls to begin with. But that
approach was always politically out of the question. First, most state pub-
lic utility commissions require ILECs to charge flat-rated monthly fees for

* The reason is that wireless subscribers often kept (and to some extent still keep)
their cellphones turned off when not in use, in part to conserve battery power and
in part to avoid paying the per-minute charges they would otherwise incur when
answering unwanted calls. The retail plans of wireless carriers differ from those of
most wireline carriers in that (i) local calls are typically charged by the minute and
(ii) customers are charged for the calls they receive as well as the calls they place.
It is important, however, not to confuse such retail practices with the wholesale car-
rier-to-carrier compensation rules discussed in this chapter. For example, even
though wireless customers pay wireless carriers for taking calls originated on some
other carrier’s network, the wireless carrier does not itself compensate that other
carrier for receiving those calls.

Occasionally, the FCC turns its attention to the retail side of these issues. In the
late 1990s, for example, the Commission considered adopting a regulatory scheme
that would have made it easier for wireless carriers to offer “calling-party-pays”
plans to subscribers, under which retail fees for incoming calls would be charged
not to the called party, but directly to the calling party upon some form of notifi-
cation at the beginning of the call—much as calling parties pay for “900 number”
calls. See Declaratory Ruling and Notice of Proposed Rulemaking, Calling-Party-
Pays Service Offering in the Commercial Mobil Radio Services, 14 FCC Red 10,861
(1999). The FCC quietly scrapped this initiative later after determining, among
other things, that the administrative costs of that regulatory scheme would out-
weigh the consumer benefits.
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local service, not usage-sensitive rates, and most Americans have come to
think of “local” calls as “free.” Second, no state commission would entitle
ILECs to charge more to households placing high volumes of calls to ISPs,
much less to CLEC-served ISPs. That would be viewed—Dby political actors
with only a partial understanding of the regulatory picture—as “taxing”
the Internet.18

The state commissions arguably could have alleviated the arbitrage
problem created by ISP-bound traffic simply by lowering call termination
rates to levels that would reflect a CLEC’s actual costs of termination and
provide for recovery of those costs as they are incurred. But that process
would have taken too long, and few ILECs trusted regulators to get those
rates “right.” Instead, for a multi-year period beginning in 2001, the FCC
all but exempted ISP-bound traffic from the calling-network-pays principle
that had governed intercarrier compensation for decades, devastating the
business plans of CLECs whose corporate earnings depended on the con-
tinued receipt of above-cost compensation from ILECs for the termination
of calls to ISPs.

Specifically, the FCC steadily reduced termination rates for ISP-bound
traffic over the course of three years and capped the total “minutes” for
which each CLEC could receive any compensation for such traffic at all.1?
This three-year program appeared to set the stage for a “transition towards
a complete bill-and-keep recovery mechanism,”20 under which no money
would change hands. Under such a regime, each provider—the ILEC, the
CLEC, and the ISP—would look to its own subscribers, rather than each
other, to cover its costs. The ILEC would look to its end users, the CLEC
would look to the ISP, and the ISP would look in turn to its own customers.
And ISP subscription charges might increase (because CLEC providers
would now have to charge ISPs rather than ILECs for termination costs),
but less dramatically than if the ISP access charge exemption were elimi-
nated outright (which would mean dramatically increased costs to ISPs).
The FCC subjected the ILECs to one proviso: to benefit from this new
regime, they had to agree to a similar transition towards bill-and-keep for
all calls “subject to section 251(b)(5)”—roughly speaking, all local calls.
That proviso included the local wireless traffic that remains unbalanced in
that the number of wireless-to-wireline calls still exceeds the number of
wireline-to-wireless calls, although somewhat less so than in 1996.
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To this point, we have addressed the “ISP reciprocal compensation”
controversy purely from a policy perspective; the debate became even more
obscure whenever it reached the courts. Recall that, for jurisdictional pur-
poses, the Commission viewed a “call” to an ISP and thence to a distant
website as a single, unitary connection between the end user and the web-
site, not as two separate calls—a local call from the end user to the ISP and
then a long distance transmission from the ISP to the website. Before the
FCC, and in two rounds of appeals in the D.C. Circuit, ILECs and CLECs
argued about whether, for compensation purposes, dial-up Internet traffic
should be viewed from a “one call” or “two calls” perspective. Through
various legal theories, the FCC tried to use the one-call construct to
exclude such traffic from the reciprocal compensation provision of section
251(b)(5). The FCC’s basic argument each time was that these purported-
ly unitary “calls” to distant websites are properly analogized to conven-
tional long distance calls to which the reciprocal compensation rule of
section 251(b)(5) is currently inapplicable, not to the local calls to which
that rule applies.” The FCC focused almost single-mindedly on this battle
of analogies because, as discussed below, it had previously construed the
1996 Act to bar bill-and-keep for any traffic within the scope of that pro-
vision whenever the traffic is “unbalanced”—i.e., where, as in this setting,
one carrier sends more calls to the other than it receives.

The D.C. Circuit twice rejected these efforts to remove dial-up Internet
traffic from the scope of section 251(b)(5),21 and it expressed skepticism
about the FCC’s analogy between surfing the Web and placing a seamless
long distance call to a distant subscriber.22 But it nonetheless left intact the
FCC’s three-year ramp-down to bill-and-keep, at least pending further pro-
ceedings on remand (which, as we completed work on this book, remained
in progress). The court reasoned that—contrary to the FCC’s narrow view
of its own ability to impose bill-and-keep—*“there is plainly a non-trivial
likelihood that the Commission has authority to elect such a system,” even
for unbalanced traffic falling within section 251(b)(5), under the bill-and-

* Carrying this analogy (i.e., between Internet-bound traffic and ordinary long dis-
tance calls) to its logical conclusion in a calling-network-pays regime would mean
(i) abandoning the ESP access charge exemption, (ii) stopping the money flow from
the ILEC to any ISP-serving CLEC, and (iii) replacing it with an access charge-type
money flow from the ISP to the ILEC, at least to the extent that the ILEC handles
some portion (or all) of the end user’s call to the ISP. In reality, however, no one has
suggested carrying the one-call theory to this logical conclusion.
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keep savings clause of section 252(d)(2)(B)(i).23 We return to that legal
determination—which may be critical to the FCC’s ability to impose bill-
and-keep as the intercarrier compensation rule for telecommunications
traffic generally—at the conclusion of this chapter.

C. Intercarrier compensation and VoIP

The rise of VoIP as an alternative to circuit-switched telephony has thrown
one more monkey wrench into the traditional intercarrier compensation
regime. This time the wrench may break the whole machine.

As discussed in chapter 6, there are, for regulatory purposes, three basic
categories of VoIP calls. In “IP-to-IP” calls (sometimes called “computer-to-
computer” calls), both parties connect to an IP network via a broadband
service. In “PSTN-to-PSTN” calls, both parties connect to the public (cir-
cuit-) switched network using ordinary telephones, but the long distance
provider has routed their signals over an intermediate IP transport net-
work. And in “IP-to-PSTN” calls, one party connects to an IP network via
a broadband service and the other connects to the public switched net-
work. The compensation rules for the first two categories are settled.
Because IP-to-IP calls never leave the Internet and never touch the public
switched network, any compensation arrangements between the firms
involved—i.e., ISPs, Internet backbone providers, and the VoIP provider
itself—are unregulated. And because the FCC has equated PSTN-to-PSTN
calls with ordinary circuit-switched telephony for access charge purposes
(see chapter 6), those calls are subject to the same intercarrier compensa-
tion rules that would apply if there were no IP transport link in the mid-
dle.

The third category—IP-to-PSTN calls—presents the hard case. Suppose
that you use your broadband connection to place a long distance VoIP call
to someone on the public switched network. The VoIP provider—in effect,
your long distance carrier—has never owed access charges to any local
provider for the origination of that call on your end, for the call does not
pass through the public switched network there. To complete your call,
however, the VoIP provider must arrange to have it converted from IP to a
circuit-switched format and then dumped off at a point of interconnection
with the local telephone company serving the called party. Since this is a
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long distance call, does the VoIP provider owe terminating access charges
to that telephone company? Or is that provider, insofar as it is offering an
“information service,” covered by the ESP access charge exemption?24

There is no obvious answer to that question. Traditionally, the access
charge exemption arose as an issue only where, as with dial-up calls to
ISPs, the information (“enhanced”) service provider needed to rely on the
public switched network to establish a connection with one of its own sub-
scribers. VoIP providers turn that traditional relationship between the
Internet and the public switched network on its head. Rather than process-
ing “calls” from its subscribers over the public switched network to the
Internet, as a dial-up ISP does, IP-to-PSTN VoIP providers process calls
from the Internet to the public switched network—and, in particular, to
people on that network who are not their subscribers. Some ILECs argue
that the access charge exemption, designed to foster the growth of the
fledgling “enhanced services” industry in the 1980s, should be limited to its
traditional role in facilitating connections between providers and their own
subscribers and that access charges should thus apply on the PSTN end of
IP-to-PSTN calls. VoIP providers and their allies disagree, contending that
the access charge regime is itself an economically irrational relic of a pre-
competitive age. In their view, so long as a VoIP provider (or its telecom-
munications partner) sets up a point of interconnection near the ILEC’s
network, any hand-off of traffic between the ILEC and that provider
should be subject to lower reciprocal compensation rates, no matter how
far away the VoIP party to the call might be. Each side claims a long pedi-
gree for its position in FCC access charge doctrine dating back to the early
1980s,25 and each argues that the other’s position would pervert that doc-
trine.

The same legal question arises in a slightly different form when some-
one on the public switched network places a call to a distant VoIP sub-
scriber who has acquired a telephone number in the same calling area as
the calling party. As discussed in chapter 6, this “virtual FX” arrangement
allows you, as a VoIP subscriber, to pay only a few dollars a month to
obtain a telephone number in the city your parents live in, even if it is on
the other side of the country, so that they can call you without incurring
toll charges. When they place the call, their circuit-switched telephone com-
pany sees only the local number, which it recognizes as belonging to a cus-
tomer of your VoIP provider’s CLEC partner, and it drops the call off at a
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local point of interconnection associated with that CLEC. From there,
unbeknownst to your parents’ telephone company, the call is directed thou-
sands of miles to you over the Internet or a managed IP network. In this
setting, too, the party on the PSTN side of a long distance call has no con-
tractual relationship with the provider of the information service that is
said to trigger the ESP access charge exemption. The interested factions
argue about the legal significance of that fact; some ILECs claim that such
VoIP providers or their telecommunications partners owe them access
charges, whereas those telecommunications partners argue that the ILECs
owe them reciprocal compensation.

In each scenario, the stakes are enormous. As VoIP services become
more popular, an increasing percentage of calls may contain at least one
VoIP party, and many billions of dollars may turn on the outcome of this
legal debate. But the debate is as indeterminate and pointless as it is
obscure. Ultimately, there is no good reason to retain a schizophrenic inter-
carrier compensation regime that gives rise to such questions in the first
place. The carriers on the PSTN side of the call, much like the ILEC “vic-
tims” of the alleged access charge “fraud” discussed at the beginning of this
chapter, are performing the same call-processing functions no matter how
the calls in question are characterized as a legal matter. And identical func-
tions should be compensated identically. At least in the long term, they
should not be compensated differently on the basis of distinctions rooted
in yesterday’s regulatory policy rather than today’s technological or engi-
neering reality.

This time, however, technology may simply force the issue and impose
economic rationality on the industry whether regulators are ready or not.
No matter how the PSTN end of a broadband-to-PSTN call is treated, the
broadband side will be exempt from access charges, and of course no
access charge liability will arise at all in broadband-to-broadband calls.
These savings will allow VoIP providers to widen the price differential
between themselves and circuit-switched telephony providers and will
thereby accelerate the migration to VoIP services throughout the market.
Access charges—to the extent they deviate from the economic cost of the
underlying functions—will apply to a rapidly shrinking universe of circuit-
switched calls. The upshot is that, wherever broadband connections are
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found, VoIP will undermine decades of finely wrought regulatory decisions
about the price of “access” to the public switched network.

D. Intercarrier compensation rules for wireless and transiting
carriers

Let’s pause here to survey the hodgepodge of mutually inconsistent inter-
carrier compensation rules we have discussed so far. When a calling party’s
ILEC hands a call off to a conventional long distance carrier, the latter pays
the former originating access charges. If the ILEC hands the call off to an
ISP instead, the latter has paid the former the standard retail rate for a busi-
ness line—the rate paid by customers rather than carriers. If the ILEC
hands the call off to a CLEC that in turn serves the ISP, then, at least as of
this writing, the ILEC pays the CLEC the specialized low rate for ISP-
bound traffic so long as the ILEC has “opted into” the FCC’s grand com-
promise and charges the same rate to complete incoming local calls from
CLECs and others. If, in its discretion, the ILEC has not opted into that
compromise, it must pay the CLEC the higher reciprocal compensation
rate derived from TELRIC.26 On the other hand, when a long distance car-
rier hands a call off to the called party’s ILEC, it must pay a terminating
access charge considerably higher than a TELRIC-based reciprocal com-
pensation fee, even though the ILEC is performing essentially the same
work as when it completes incoming calls from CLECs and wireless carri-
ers. If that long distance carrier collaborates with a CLEC to disguise the
long distance call as a local call when handing it off as to the ILEC—well,
that might be a crime. If a telecommunications carrier pairs up with a VoIP
provider, however, and if the two of them handle a call that either origi-
nates or terminates over a subscriber’s broadband connection, all bets are
off, at least for now, on what they and any circuit-switched LEC on the
other end of the call might owe each other.

This list of mutually inconsistent compensation rules, moreover,
describes only one dimension of the chaos. In most of the cases just men-
tioned, there are at least well-recognized state and federal procedures and
practices (often, but not always, under the state arbitration provisions of
section 252) for determining intercarrier compensation arrangements
involving the major ILECs, even if the substance of the applicable rules is
incoherent from a global perspective. But even those procedures are absent
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in many disputes among the classes of carriers that have assumed sudden
prominence in the market since 1990—including, in particular, wireless
carriers.

One intractable issue concerns whether wireless carriers, like LECs, are
entitled to collect access charges when they terminate a long distance call
handled by some other carrier’s long distance network. In 1996, the FCC
tentatively suggested that wireless providers should be entitled to collect
such charges.2” The FCC then let the matter fall into regulatory limbo for
six years. In 2002, it found that, because wireless carriers are subject to
mandatory detariffing (see chapter 8), they may impose terminating access
charges only by contract, not by tariff—but it then pointedly declined to
adopt prospective rules governing such contractual negotiations.28 The
Commission’s indecision has triggered more strategic behavior and more
litigation. Under one practice, a given wireless carrier, worried about its
ability to collect access charges directly for the long distance calls it termi-
nates, might arrange for such calls to be delivered to an intermediate
CLEC, which, unlike the wireless carrier, can assess such charges by tariff.
Once the long distance carrier pays the bill, the CLEC passes a portion of
these access revenues back to the wireless carrier behind the scenes. If the
long distance carrier in this arrangement finds out that a wireless carrier
rather than the CLEC is in fact terminating these calls, it can refuse to
make some portion of that payment, perhaps inciting litigation.2?

Adding to the confusion is uncertainty about the legal rules applicable
to transiting arrangements. A wireless carrier does not normally incur the
expense of building its own transport facilities out to each of the other net-
works with which it exchanges calls, including networks operated by an
array of CLECs, small rural LECs, and other wireless carriers. Instead,
these different types of carriers often rely, for mutual interconnection, on
the extensive transport network of a large regional ILEC. An ILEC (or
other carrier) is said to perform transiting services when it bridges two
other carriers’ networks in this manner but has no independent relation-
ship with either the calling or the called parties and thus can charge them
nothing. Such arrangements raise two basic sets of issues: what the transit-
ing carrier may charge the other carriers for these transiting services, and
what, if anything, the terminating carrier may charge the carrier that orig-
inated the call. There is no clear answer to the first question and often no
clear answer to the second.
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On the first issue, the FCC has ruled that, whereas an originating car-
rier may not charge a terminating carrier for handing off its own sub-
scribers’ calls, a transiting carrier may charge the terminating carrier for
handing off the calls originated by some other carrier.30 Although the FCC
has explained this rule as a simple application of “the cost causation prin-
ciple of allocating the cost of delivering traffic to the carriers responsible
for the traffic,”31 ultimately that rationale is incoherent. As discussed
below, the premise of the FCC’s calling-network-pays regime is that the
calling party “causes” all of the costs of a call and that her carrier should
thus be required to cover them. If that principle is applied consistently, a
transiting carrier should be required to pass the costs back to the originat-
ing carrier, not to the terminating carrier.

Of course, if the terminating carrier in such transiting arrangements
can itself just pass those costs back to the originating carrier, the problem
would be worked out in the wash—but only if the charges imposed gen-
uinely reflect the “costs” incurred. Alas, there is no legal or market mecha-
nism that consistently produces any efficient, cost-based exchange of
compensation. First, there are no clear rules governing how much the tran-
siting carrier in the middle may charge the terminating carrier—indeed, the
FCC has never ruled that any carrier must provide transiting services in the
first place.32 Second, when the terminating carrier is a CLEC, a wireless
carrier, or a rural ILEC exempt from the relevant 1996 Act obligations,
there are no clear, generally applicable rules limiting the charges it may
impose on an originating carrier.33 The result is that, when they originate
calls, wireless carriers and others sometimes face intercarrier price-gouging
with no effective regulatory recourse. The FCC has sought comment on
aspects of this problem,34 but is unlikely to resolve them even prospective-
ly until it has reformed intercarrier compensation more generally.

II. The Economics of Intercarrier Compensation
Reform

Many of the questions addressed so far in this chapter remain the subject
of intense controversy. Permitting such uncertainty to persist is no way to
govern this already volatile industry. Who pays what to whom should turn
on coherent economic principles applied equally to any exchange of traf-
fic. The fee charged for terminating a call should not vary radically, as it
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does today, with technologically irrelevant details such as the call’s geo-
graphic origin or the legacy regulatory classification of the originating car-
rier. And the direction and amount of the money flow should not turn on
metaphysical questions about whether, for example, a dial-up Internet con-
nection to a distant website is properly conceptualized as one “long dis-
tance” call or instead as one “local” call plus one “long distance” call. Such
questions invite clever arbitrage schemes and lack any basis in technology
or economics—sure signs that they should not be asked at all.

As we have seen, the basic problem is that most of the distinctions that
regulators have drawn between carriers and services—such as those
between “local” and “long distance” calls, and those between information
service providers and long distance carriers—are unstable and ultimately
unprincipled in a competitive world. Such distinctions may have made
sense in the wake of the AT&T breakup in 1984, when there was no com-
petition from CLECs, wireless carriers, or VoIP providers. Back then, tidy
regulatory fences separated local telephone companies from each other
geographically, and the distinction between a local and a long distance call
was relatively straightforward. Consequently, for the decade or so follow-
ing the AT&T consent decree, the access charge rules created only limited
opportunities for arbitrage. But those days are long gone. The FCC now
recognizes that the current intercarrier compensation regime is a sinking
ship—with technology and competition creating new holes faster than reg-
ulatory responses can plug the old ones.

The FCC has thus proposed, in the sketchiest of terms, to formulate a
new, “unified” regime for intercarrier compensation.35 The ultimate objec-
tive of this multi-year, politically fraught project is to apply the same inter-
nally consistent set of compensation principles across the board for any
hand-off of telecommunications traffic from one carrier to another, irre-
spective of the legacy classification of the carriers at issue or the technolo-
gy used to deliver the call. For these purposes, the FCC has excluded as
beyond the scope of its inquiry only the exchange of traffic between
Internet backbone providers, in what are called “peering” and “transiting”
arrangements. (We discussed those arrangements, and the rationales for
keeping them unregulated, in chapter 4.)

There are two serious contenders for a “unified” intercarrier compen-
sation regime in the long run. The first is a truly cost-based calling-net-
work-pays approach that, unlike the current access charge regime, contains
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no implicit subsidies. The second is bill-and-keep. The choice between these
two basic approaches presents one of the most complex and important
debates in telecommunications policy today. Understanding it requires us
first to examine the terminating access monopoly, a subtle economic phe-
nomenon that is unique to certain network industries and lies at the root
of today’s intercarrier compensation controversies.

A. The economic logic of the “terminating access
monopoly”

Consider the following thought experiment about how two carriers
involved in the placement of a call (whether local or long distance) might
treat each other in a world wholly without intercarrier compensation
rules—i.e., without regulatory limits on access charges for “long distance”
calls or on termination rates for “local” calls. No matter how competitive-
ly insignificant it may be in other respects, the terminating carrier normal-
ly owns the only line connecting the called party to the outside world.
Other carriers’ subscribers will wish to reach the called party, and that wish
will not magically disappear if the terminating carrier acts on its obvious
incentive to abuse its “terminating access monopoly” by charging above-
cost rates for the privilege of completing their calls to her. Except in
extreme cases, the calling party’s carrier will typically acquiesce and pay
those rates because its customers will expect it to connect them to every-
one they wish to call. Otherwise, those customers might start looking else-
where for service because, from their perspective, life is too short to sit in
frustration when one needs to reach somebody, even if getting through
means paying more for dependable service. Moreover, even if the originat-
ing carrier were able to pass these supracompetitive rates back to its own
end users (say, in the form of higher per-minute rates for originating calls),
that would not strongly deter the called party’s carrier from charging those
rates, for the called party often lacks incentives to protect the interests of
the calling party.

For example, suppose that you live in New York and use AT&T to call
an acquaintance served by a small—and, by our hypothesis, completely
unregulated—CLEC in Los Angeles. That CLEC lacks full incentives to
keep you or your long distance carrier happy by charging low, competitive
rates for terminating the call. Instead, it has both the incentive and the
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opportunity to charge AT&T significantly above-cost rates for that task. If
(contrary to current regulation) AT&T were able to pass those above-cost
rates back to you in the form of higher per-minute long distance charges,
what recourse would you have? Most of the time, you would not know
about the higher rates until the bill arrived. Even then, you could not do
much about them unless you took the trouble to complain to your acquain-
tance in Los Angeles. (Switching from AT&T to another long distance car-
rier would not help because that other carrier would presumably also be
gouged by the terminating CLEC.) At some point, if the CLEC in Los
Angeles hiked the termination rates to prohibitively high levels, your
acquaintance might begin receiving fewer calls as people find out about the
problem and stop calling him. But you and others are likely to keep calling
him even if the rates are significantly above cost, so long as they are not
absurdly so, because you might well still have a strong need to reach him
even if it costs more than usual to do so. As a result, your acquaintance
would have little incentive to fix the problem by complaining to the CLEC
about the high termination charges or by switching to another local carrier.

Indeed, your acquaintance’s own incentives might lead him to act
against your interests—at least up to a point—because he may well be pay-
ing a very low monthly telephone bill precisely because the CLEC, his local
service provider, extracts enormous subsidies from other carriers in the
form of supracompetitive termination rates. This problem could soon spi-
ral out of control. Each carrier competes for subscribers largely on the
basis of low service rates. “Bad” carriers that extort above-cost termination
charges from other carriers can afford to charge their subscribers lower
rates than carriers that remain good corporate citizens by capping termina-
tion charges at cost. Thus, only “bad” carriers will survive. The inefficien-
cy of this outcome, from an economic perspective, is obvious.

For these reasons, the terminating access monopoly would lead to inef-
ficient outcomes for both local and long distance traffic even if non-termi-
nating carriers were free to pass supracompetitive termination charges
back to the calling party. In the real world, however, the problem is even
more severe than in our hypothetical world of minimal regulation. In most
settings, regulatory norms prohibit any carrier—local or long distance—
from passing terminating access overcharges back to the calling party,
thereby negating whatever incentive a calling party might have to hold ter-
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minating carriers in check by complaining to the called party. In the case of
local calls, at least in the United States, customers are used to fixed month-
ly fees for basic wireline service, and most ILEC customers can rely on their
state commissions to enforce that traditional expectation through regula-
tory mandate. In the case of long distance calls, Congress, led by senators
from remote rural states, improvidently required all long distance carriers
to charge nationally averaged rates to every subscriber of a given service,
irrespective of the costs of completing any given subscriber’s calls. This ret-
rograde implicit subsidy arrangement, enacted in 1996 and codified in sec-
tion 254(g), flies in the face of the universal service reform ordered at the
local level (see chapter 10) in that it deliberately detaches the prices
charged for services from the costs incurred in providing them. But it
remains the law nonetheless. In each case, the practical effect of prohibit-
ing a carrier from passing terminating access overcharges back to the call-
ing party is that no end user has any real incentive to object to them
because the ultimate burden of paying them is diffused among the thou-
sands or millions of customers subscribing to the calling party’s carrier.”

We have discussed the terminating access monopoly at such length
because the need to hold it in check, one way or the other, underlies an
enormous range of telecommunications policy issues—including those list-
ed at the beginning of this chapter. Practitioners often lose sight of the cen-
trality of this phenomenon within telecommunications regulation because
they are inured to a world in which traditional mechanisms for capping ter-
mination fees—“access charges” for long distance calls and “reciprocal
compensation” rates for local calls—seem like immutable facts of life. The
terminating access monopoly comes into sharp focus only when a new
class of calls falls through the cracks of those two schemes.

That is why, in our hypothetical, we used the example of a CLEC ter-
minating a long distance call. For many years, no regulator had limited the

" Indeed, those same regulatory obstacles deprive a calling party of any incentive
to object if her own (hypothetically unregulated) LEC imposes arbitrarily high orig-
inating access charges on any unaffiliated long distance carrier to which she also
subscribes, for section 254(g) precludes any such carrier from charging her more as
a result. Unlike the terminating access monopoly, however, that problem is a prod-
uct of regulation (i.e., the long distance carrier’s inability to pass back the extra
charges), not of any intercarrier dynamic inherent in network industries.
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charges that “non-dominant” carriers like CLECs could impose for termi-
nating conventional long distance calls, and many CLECs were in fact
charging radically above-cost rates. This led the FCC in 2001 to take the
seemingly unprecedented step of exercising its “legacy” ratemaking author-
ity under section 201 of the Communications Act to curb the interstate
access charges imposed by these non-dominant carriers.3¢ But the underly-
ing economic phenomenon arises no matter who the terminating carrier is
and whether the call is “local” or “long distance.” Suppose that, in our
example, both the calling and called parties lived in Los Angeles and had
different local service providers. The called party’s carrier would still want
to charge the calling party’s carrier above-cost rates—and, absent regulato-
ry limits on “reciprocal compensation” rates, it would almost certainly suc-
ceed.

The premise underlying the FCC’s drive towards a “unified” intercarri-
er compensation scheme is that the same regulatory solution should be
used to deal with the terminating access monopoly in all the contexts in
which it arises. In theory at least, there are three candidates for such a solu-
tion: one antiregulatory, one highly regulatory, and one only moderately
regulatory. We briefly address the first of these—removal of interconnec-
tion obligations—Dbefore addressing the latter two: calling-network-pays
and bill-and-keep, respectively.

B. The antiregulatory solution: freedom to deny
interconnection

One rather risky way to try to hold the terminating access monopoly in
check is to exclude the government altogether. The aim here would be to
avoid any need for regulatory limits on access charges or local reciprocal
compensation rates by freeing carriers from interconnection obligations in
the hope that the ensuing brinksmanship between originating and termi-
nating carriers would intimidate the latter into charging reasonable inter-
carrier rates. Suppose, in the example above, that AT&T announced to the
world that it would henceforth refuse to place calls to individuals served
by local carriers that charge more than one cent a minute for terminating
access. The hope would be that this threat might chasten errant local car-
riers into lowering their rates to that level, lest their subscribers switch to
another local carrier upon suddenly discovering that their friends and rel-
atives cannot reach them.
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From a policy perspective, this approach presents several basic short-
comings. First, the extent to which this strategy would lead to economical-
ly efficient outcomes is uncertain and depends on the relative bargaining
strength the two parties would bring to this game of chicken. Perhaps a
leading national long distance carrier could succeed in intimidating small
terminating CLECs into submission. But the strategy might well backfire
on a smaller originating carrier in a competitive market, particularly if it
tries to blackmail a large local carrier—say, a Bell company—with a sizable
customer base. If the originating carrier’s customers became frustrated at
their inability to reach the people they need to call, they would cancel serv-
ice and sign up with a more compliant carrier that promises completed
calls (“dependable telephone service”) at slightly higher rates.

More generally, there is often no reason to suppose that the equilibri-
um point in any given game of brinksmanship between an originating and
a terminating carrier will lead to economically efficient, cost-based rates
for termination. In most cases the equilibrium point is likely to end up
above cost (for the reasons previously discussed); in rare cases, it could also
end up below cost. For example, if AT&T could succeed in intimidating
small CLECs into lowering their termination rates to cost, there is no rea-
son in principle why AT&T would have to stop there. It could exploit its
superior negotiating position by forcing rates still lower—or even, in theo-
ry, by forcing the CLEC to pay AT&T for the privilege of receiving calls
from the latter’s much larger customer base. Analogously, ILECs sometimes
charged wireless carriers for terminating the ILECs” own traffic until the
FCC put an end to that practice by, among other things, deeming it implic-
itly inconsistent with section 251(b)(5).37 All this said, there is at least one
notable telecommunications setting in which the absence of government-
mandated interconnection rules arguably has produced an economically
efficient equilibrium: the market for Internet backbone services, where the
terms of intercarrier peering and transit arrangements are left purely to the
dynamics of the free market. In chapter 4, we addressed that apparent equi-
librium and discussed some of the ways in which the hand-off of traffic
over the Internet backbone presents fewer “terminating access” concerns
than the completion of telephone calls over the last mile to individual end
users. But even there, we noted, some observers believe that the current
competitive equilibrium is vulnerable to any substantial increase in market
concentration.
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Finally, removing interconnection obligations as a means of dealing
with the terminating access monopoly is also as politically untenable as it
is operationally risky. Most countries view dependable telecommunications
service as a hallmark—indeed, a criterion—of normal industrial develop-
ment. Few policymakers would place dependable service in jeopardy by
replacing regulation, however imperfect, with service-interrupting tests of
will between carriers.38

C. The highly regulatory solution: calling-network-pays

The second means of dealing with the terminating access monopoly is the
calling-network-pays approach. Under that approach, the calling party is
deemed to “cause” all the costs of any given call, and the called party’s car-
rier may thus charge the calling party’s carrier (a LEC for local calls, and a
long distance carrier for long distance calls) a regulated rate for the costs
of completing that call. For the most part, this has been the traditional
intercarrier compensation scheme in the United States for many years. As
discussed, however, regulators have devised two very different approaches
to measuring those costs, one of which (reciprocal compensation) applies
to “local” traffic, and the other of which (access charges) applies to “long
distance” traffic.”

As we have explained, it is unsustainable over the long term to have
two different cost inquiries, arising from an artificial regulatory distinction
between “local” and “long distance” calls, for what amounts to the same
transport and call-termination functions. There are, to be sure, powerful
political reasons for preserving the higher access charges for long distance
service because those have traditionally cross-subsidized low residential
local service rates. Sooner or later, though, VoIP and the arbitrage oppor-
tunities discussed at the beginning of this chapter will crush this artificial
distinction as service providers find more and more ways to avoid paying

* The access charge regime is properly conceptualized as an application of the call-
ing-network-pays principle, even though long distance calls often involve three car-
riers rather than two. The calling party’s principal carrier in such a call—the long
distance company—is deemed responsible for the costs of the entire call and must
therefore compensate the called party’s local carrier for the costs of call completion.
Of course, the long distance carrier also typically pays originating access charges to
the calling party’s local carrier, but that is consistent with the long distance carri-
er’s overall obligation to cover all costs of the call.
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access charges. Thus, if calling-network-pays is to serve as the regulatory
answer to the terminating access monopoly, the first order of business will
be to reconcile these two different schemes and establish a single, coherent
means of measuring “cost” for purposes of terminating any call.

The next order of business will be to ensure that regulators get these
costs “right” in the sense that ordered intercarrier rates neither overcom-
pensate nor undercompensate the terminating carrier. If regulators could
succeed in this task, a unified calling-network-pays regime for all kinds of
calls would be a fully satisfactory means of dealing with the terminating
access monopoly. If, however, they are unsuccessful, they will produce the
types of economically inefficient regulatory distortions described above,
such as the above-cost termination rates that induced a generation of
CLEGC:s to specialize in serving ISPs in part to capture a regulatory wind-
fall. This has become a central dilemma for the industry because there may
be no “right” way, even in theory, to measure call-termination costs.
Moreover, even if there were such a way, regulators would face formidable
challenges in applying theory to reality.

Several independent factors complicate the ability of regulators to “get
the costs right” under any calling-network-pays approach. As with the pric-
ing of unbundled network elements, a regulator’s first task is to choose a
basic cost methodology, and the complexities of that threshold inquiry are
formidable, as discussed in appendix A. Here it is important to ensure con-
sistency with whatever the rate-setting methodology happens to be for net-
work elements, at least if switching and shared transport remain on the list
of network elements that are sometimes subject to unbundling obligations.
Recall that when a CLEC purchases “switching” and “shared transport” as
part of the UNE platform, it obtains (among other things) the same usage-
sensitive switching and transport capacity that it sells right back to the
ILEC when it completes the ILEC’s calls. As the FCC suggested in 1996, it
would be problematic to make the ILEC pay that CLEC, for the use of
those facilities, usage-sensitive rates for call termination that exceed the
usage-sensitive rates the CLEC is paying the ILEC for that same use.3? The
usage-sensitive portions of these rates should ideally be the same—and
should cancel each other out—Dbecause ultimately it is the ILEC, as owner
of the facilities, that is bearing the costs. By contrast, higher termination
rates could produce purely regulation-driven arbitrage opportunities.

Choosing a particular cost methodology for call-termination services—
say, some variant of forward-looking cost—still leaves many basic ques-
tions for which there may be no theoretically satisfying answer.*0 First,
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should a regulator take into account the type of carrier whose forward-
looking costs are at issue? There is much debate between wireless and wire-
line carriers, and between ILECs and CLECs, about the disparate costs of
terminating traffic over different types of networks. Each carrier naturally
wants regulators to raise their estimates of its call termination costs and
lower their estimates of other carriers’ termination costs. Should regulators
compromise by making ILECs and wireless carriers pay each other the
same rate for call termination, in which event that rate (as an average) may
reflect no carrier’s true network costs? Or should different carriers pay dif-
ferent rates that reflect the architectural differences in their respective net-
works, in which event regulators will stand accused of artificially favoring
some technological choices over others? Nine years after passage of the
1996 Act, this question is still the topic of lively debate.41

Second, how should regulators apportion any given carrier’s termina-
tion costs among the call-originating carriers that—under the basic prem-
ise of the calling-network-pays rule—are said to “cause” those costs? As a
thought experiment, assume that a given carrier has installed a switch that
does nothing except terminate traffic to a class of customers. Under the
calling-network-pays rule, the carrier can expect to recover the entire cost
of that switch, not from its own customers, but from the carriers that orig-
inate the calls that are then terminated through the switch. We know that
the total costs to be recovered are those of the switch, that the period for
recovering them is whatever regulators predict to be the useful life of the
switch, and that those costs need to be recovered from other carriers
(because, by hypothesis, the switch is used only to terminate other carriers’
calls). But there is no one economically “correct” way of apportioning pay-
ment responsibility among the many different carriers that originate these
calls because the short term marginal costs of actually terminating a call for
the benefit of any given carrier, once the network is up and running, are
effectively zero.*2 The terminating carrier incurs most of its costs before
any call is placed at all: i.e., when it orders and installs the switch and
transport facilities large enough to accommodate the unusually high call
volumes present during “peak load” periods. To cover its high fixed costs,
however, the terminating carrier in our example must recover rates of
greater than zero from someone. Doing so means that rates will not be paid
in close correspondence with how those costs are incurred.

As a practical matter, regulators typically order some variant of per-
minute pricing because such pricing is the most feasible way to allocate
responsibility for these costs among the many different carriers that deliv-
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er traffic to the facilities whose costs are being recovered. But per-minute
pricing raises more questions than it answers. If regulators set the same rate
for all hours of the day, they may produce what amounts to a cross-sub-
sidy running from those who use the network mainly during off-peak
hours to those who use it mainly during peak hours (since many network
costs are incurred specifically to ensure enough capacity to handle calls
during peak hours). For that reason, regulators sometimes impose higher
per-minute rates for peak periods than for non-peak periods. But this can
be only a partial solution to the cross-subsidy problem, since, as the FCC
has noted, there may be no “right” mark-up for use of the network during
peak periods, no “right” way to define when those peak periods occur, and
more generally no economically satisfying way to use such premium rates
to reflect the up-front, lumpy manner in which carriers incur the fixed costs
of switching and transport.43

Finally, even if there were a “right” methodology for calculating and
apportioning the call termination costs of the many different carriers in the
world, regulators would still confront enormous subjectivity in the task of
applying that methodology to produce actual rates. Take the two primary
contexts in which regulators have set intercarrier compensation rates: the
“reciprocal compensation” regime for local calls and the “access charge”
regime for long distance calls. Until reformed by a now-expiring industry
consensus plan (see chapter 10), the rates for interstate access were tied up
in protracted litigation as carriers successfully attacked, as arbitrary and
capricious, the FCC’s “X-factor” formula (which, as discussed in chapter 2,
reduces access charges over time by taking into account efficiency improve-
ments in the industry as a whole).#4 As for local calls, “reciprocal compen-
sation” rates can vary by more than 100% from state to state—presumably
not because of any commensurate difference in the underlying “cost,” but
because state regulators disagree fundamentally about cost inputs—an
issue we address in appendix A.

Given these multiple layers of theoretical indeterminacy, how can we
reliably know when regulators have set intercarrier compensation rates at
“correct” levels? We cannot. We can, however, hope for some measure of
regulatory rough justice. And we can surmise in hindsight that rates have
been set about right if they do not appear to have caused major competi-
tive distortions. We also know in hindsight when the rates have been set
wrong, as they were in the case of ISP-bound traffic, because then they
cause major industry distortions. But we cannot know with accurate fore-
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sight that we will avoid such mistakes, so ratesetting of any kind—includ-
ing reciprocal compensation—necessarily involves a constant process of
readjustment. This continual imposition of administrative costs is one rea-
son why calling-network-pays arrangements are problematic.

D. The moderately regulatory solution: bill-and-keep

All of the regulatory conundrums just discussed arise wherever regulators
choose, as a threshold matter, to entitle carriers to recover their call termi-
nation costs from other carriers. Bill-and-keep represents a radically differ-
ent threshold choice. Instead of making the calling party’s carrier
responsible for all of the costs of a call, bill-and-keep divides responsibili-
ty for those costs between the carriers serving the calling party and the
called party. Specifically, it allocates (i) to the calling party’s carrier respon-
sibility for the costs of delivering the call to a (regulatorily defined) point
of interconnection with the called party’s carrier and (ii) to the called
party’s carrier the responsibility for the costs of transporting the call the
rest of the way from that point, through the terminating switch, to the
called party. For simplicity, our discussion focuses on the dynamics of bill-
and-keep for calls involving only two carriers, but the same basic rules
would apply to calls involving a third carrier—one that provides transport
services in between “local” carriers on each end of a call.”

* Such three-carrier calls fall into two basic categories: those in which the interme-
diate transport provider has an independent relationship with the calling party (i.e.,
conventional long distance calls), and those in which it does not (the “transit” sce-
nario discussed above). As to the first category, a bill-and-keep rule would require
a calling party’s LEC to hand off calls to that party’s long distance (“transport™)
provider at a prescribed point without charge, and the LEC on the terminating end
of the call would similarly be required to accept calls from that provider at a des-
ignated point without charge. The LECs at each end would thus have to recover
from their own end users the costs previously recovered through access charges,
with potentially radical effects on the end user rates charged by small rural LECs
unless subsidy mechanisms are reformed accordingly. (See the final paragraph of
this chapter.) The rule that bill-and-keep would prescribe for the second, “transit”
scenario is a close variation on the general rule for two-carrier calls. The originat-
ing carrier would bear financial responsibility for getting the call to the terminat-
ing carrier’s network, and that might well mean paying the transiting carrier for the
use of its transport pipes. In a nutshell, the transiting carrier serves as a paid sub-
contractor to the originating carrier, helping it to meet its default responsibilities.
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Thus, whereas the calling-network-pays rule imposes all “transport and
termination” costs on the calling party’s carrier, bill-and-keep imposes all
“termination” costs, and at least some “transport” costs, on the called
party’s carrier.*S How will that carrier recover those costs? By building
them into the rates it charges its own end users. Of course, that does not
necessarily mean that end user rates will go up, for each carrier is simulta-
neously freed of the responsibility to cover any costs attributable to the ter-
mination of other carriers’ calls. Put differently, bill-and-keep addresses the
problem of the “terminating access monopoly” not by regulating the inter-
carrier compensation that the first carrier must pay the second, as calling-
network-pays does, but by eliminating intercarrier compensation
altogether, at least in all cases where each carrier meets the other at a pre-
scribed “point of interconnection” (on which more below).

In one special set of cases, bill-and-keep is uncontroversial and indeed
dovetails with the calling-network-pays approach. In particular, all agree
that bill-and-keep is appropriate where two comparable carriers have “bal-
anced” traffic flows: i.e., where neither is, with respect to the other, a net
“originator” or “terminator” of traffic. In those circumstances, their
respective liabilities more or less cancel out, and the transaction costs of
monitoring all the traffic to the last bit may exceed any net liability one
carrier might be shown to have to the other. Our discussion thus does not
focus on whether bill-and-keep is desirable in these circumstances, for it is
undisputed that it is. Instead, we are addressing only the harder case in
which the traffic flow between two carriers is “unbalanced” (or “asymmet-
ric”). Such imbalances arise, for example, in the case of traffic (i) between
ILECs and ISP-serving CLECs and (ii) between wireline LECs and wireless
carriers, which have traditionally originated more calls than they have ter-
minated.

Proponents of bill-and-keep argue that, over the long term, as the
telecommunications industry becomes more competitive, bill-and-keep will
produce less and less of a need for regulation of any kind. To see why this
may be so, take the problem of excessive terminating access charges. As we
saw above, the terminating access monopoly tends to allow any LEC—say,
a non-dominant CLEC—to charge other carriers significantly more than
cost for the privilege of completing a call to its customer. Now suppose that
the CLEC has an obligation to terminate calls originated by another carri-
er but no power to charge that other carrier anything at all for performing
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the task, so long as the carrier delivers the call to the defined point of inter-
connection. How would the CLEC recover these call-termination costs, if
not from the originating carrier? Again, by passing them on to its own end
users. And here is the crucial point: the CLEC must compete for those end
users against various rivals in the local exchange market. What if the CLEC
tried to charge those end users the same above-cost rates for call termina-
tion it could get away with charging the long distance carrier (by virtue of
the terminating access monopoly)? It would lose them as its customers. The
fear of that outcome will cause the CLEC, at least in a competitive market,
to lower its rates to cost.

This point is a central argument for bill-and-keep. One defining draw-
back of the calling-network-pays approach is that regulators must remain
involved in perpetuity to estimate the costs of call termination. That is
because, as a result of the terminating access monopoly, market forces
alone are often incapable of producing genuinely cost-based intercarrier
compensation rates no matter how competitive the industry becomes. In
contrast, regulators need not remain forever involved in the estimation of
a carrier’s costs if direct responsibility for paying them is shifted—as bill-
and-keep prescribes—from other carriers to the terminating carrier’s own
end users. After all, a competitive market (by definition) will itself produce
end user rates that reflect the underlying costs of providing service—and it
will do so with greater accuracy, and far less controversy, than any regula-
tory proceeding could ever do. And end users in the aggregate would be no
worse off under this approach because (as discussed) each carrier would no
longer pass along to its customers the call termination costs of other carri-
ers. Indeed, end users may well be better off in the aggregate because the
market as a whole would benefit from greater regulatory certainty and
lower administrative costs.

To be sure, in the short to intermediate term, regulators would still
need to regulate even the end user rates of “dominant” carriers in markets
that are not yet fully competitive. A carrier that dominates the market for
local exchange services—a carrier whose customers lack alternatives—may
often get away with charging its customers above-cost rates for any num-
ber of services, including the termination of other carriers’ traffic to them.
That, indeed, is the whole rationale for retail rate regulation, as discussed
in chapter 2. Thus, in the near term, a key advantage of bill-and-keep over
the calling-network-pays rule is the opportunity to deregulate CLECs and
other non-dominant carriers—those whose customers have alternatives. In
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the long term, however, the advantage of bill-and-keep is that, as competi-
tion develops and fewer carriers remain “dominant,” regulation of the
telecommunications industry would become increasingly unnecessary
because market forces (acting on end user rates) could perform the cost-
estimation functions traditionally assumed by regulators. Over time, there-
fore, bill-and-keep may promise an end to much of the regulatory
indeterminacy that has plagued the implementation of the calling-network-
pays regime for many decades.

Bill-and-keep is nonetheless subject to a number of objections, which
run the gamut from highly theoretical to highly pragmatic. We will address
the theoretical objections first, which, as a general rule, are less substantial
than the pragmatic ones.

Some critics contend that bill-and-keep defies the economic principle
that costs should be allocated to the party that “causes” them because, they
say, most of the costs of a call are attributable to the calling party and her
carrier. That objection is somewhat overstated, however, because the called
party can also be said to “cause” at least some of the costs of a call. In par-
ticular, those costs would never be incurred but for the called party’s active
cooperation in the form of deciding to be on the network and thus avail-
able to receive calls, and subsequently answering the telephone when it
rings and engaging in conversation rather than hanging up immediately. To
be sure, the calling party can be said to cause more of the costs than the
called party for undesired calls that end quickly because the “call set-up
costs” associated with the first second of a call on a circuit-switched net-
work occupy a disproportionate percentage of that call’s total costs. But
the proponents of bill-and-keep do not argue that the calling and called
parties each cause exactly 50% of the costs of a call. Instead, they argue
that there can be no theoretically satisfying account of who “causes” what
percentage of any call’s costs—and thus no theoretically compelling reason
to impose 100% of the costs of a call on the calling party’s network.46

The opponents of bill-and-keep further argue that it would create per-
verse incentives for carriers to specialize in serving customers (such as tele-
marketers) that mostly originate calls, just as the calling-network-pays
regime created perverse incentives for carriers to specialize in serving cus-
tomers (such as ISPs) that mostly terminate calls. Indeed, the FCC itself
expressed that concern in rejecting bill-and-keep for local traffic in 1996.47
But this concern appears overstated as well. The main reason that the tra-
ditional calling-network-pays regime favored carriers that specialized in
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the termination of traffic is that regulators had set termination rates above
cost, entitling those carriers to a mini-subsidy whenever they terminated a
call. In a bill-and-keep world, each carrier would still incur the consider-
able costs of originating calls and transporting them much of the way to
the called party’s network, and they would have to recover those costs from
end users, at rates those end users are willing to pay, rather than from other
carriers at whatever rates a regulator might set. Those end users will be
unwilling to pay rates above cost, and thus the market itself would foil an
originating carrier’s plans to derive supracompetitive revenues for its serv-
ices.

The deeper controversies about bill-and-keep relate to more pragmatic
questions. Recall that bill-and-keep requires regulators to pick a demarca-
tion point between two networks that separates where the first carrier’s
financial obligations begin and the other’s ends. It is not at all obvious how
that point should be defined. From a competitive standpoint, moreover,
much turns on that definition.

One of the earliest proposals—devised in 2000 by Patrick DeGraba, an
economist then with the FCC—argued for setting the default point of inter-
connection at the central office used by the terminating carrier to serve the
called party.#® Thus, if Joe, served by Carrier X, places a call to Susan,
served by Carrier Y, then Carrier X would bear financial responsibility for
delivering the call to the central office that houses the Carrier Y switch that
is directly connected to Susan’s loop. One concern about this approach is
that it could place CLECs at a competitive disadvantage as compared to
ILECs. As discussed in chapter 2, a traditional ILEC network typically fea-
tures many switches (and thus end offices), and modern CLEC networks
tend to feature fewer switches and longer loops. Thus, whereas an ILEC
would satisfy its financial obligations under DeGraba’s approach by build-
ing lines to just a few CLEC central offices, the CLEC could satisfy its cor-
responding obligations only by building or leasing connections to a much
larger number of ILEC central offices. More recent proposals therefore
tend to advocate a default point of interconnection less deep in the termi-
nating carrier’s network: i.e., a point from which the terminating carrier
will deliver calls to customers over a larger geographic area than just the
one served by a single ILEC central office. As a limiting principle, almost
all bill-and-keep proposals would retain the FCC’s existing rule that any
carrier serving customers in a given geographic region must establish at
least one physical point of interconnection within that region where other
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carriers can hand off calls bound for those customers.*? Thus, if the carri-
er connects those customers to a far-away switch outside the region, it can-
not expect other carriers to bear financial responsibility for delivering calls
all the way to that switch.

Significantly, establishing a “default” point of interconnection would
not necessarily require any carrier to build its own facilities out to that
point on pain of losing interconnection rights. At least under one approach
to bill-and-keep, carriers would remain free to interconnect elsewhere on
the terminating carrier’s network as well; the default point would merely
prescribe the division of financial responsibility for covering the costs of
any given call in the absence of a negotiated agreement to the contrary.50
In the simplest case, if the first carrier actually does drop the call off at the
default point and the second takes it from there, the application of bill-and-
keep is straightforward: no money changes hands, and the carriers recover
their respective costs from their own end users. But what happens if either
the first or the second carrier lacks the transport facilities needed to reach
that point? The carrier must purchase transport capacity or services from
some other carrier—often from the other carrier handling the call. If, as is
increasingly the case, there is a competitive market for such transport serv-
ices, no regulation is required; the carrier simply pays the market rate. If
there is not a competitive market, the carrier would purchase transport at
regulated rates from an ILEC, with its ubiquitous transport network;
indeed, in many such cases, the ILEC would be serving one of the parties
to the call. The prospect that bill-and-keep can work properly only if com-
bined with continued regulation of ILEC transport rates, at least along
some routes, is a further reminder that its greatest deregulatory benefits
could be achieved only in the longer term, as competition takes hold
throughout the telecommunications marketplace. But if, as the FCC sug-
gests, its “unified regime” for intercarrier compensation should last for
many decades, the longer term is an appropriate frame of reference.

III. Intercarrier Compensation Reform and the
1996 Act

We have discussed the choice between calling-network-pays and bill-and-
keep in a legal vacuum, as though the FCC would be equally free under
existing law to adopt either of those approaches in a “unified” intercarrier
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compensation regime. Alas, federal telecommunications law is never quite
so straightforward. When Congress passed the 1996 Act, the calling-net-
work-pays principle had governed telecommunications regulation for
many decades, and proposals to use bill-and-keep in cases of unbalanced
traffic (as, for example, between wireless carriers and ILECs) were contro-
versial. If the FCC now wished to retain some version of calling-network-
pays as the default principle for any hand-off of traffic on the public
switched network, it would face few legal impediments to doing so
(although the nature and extent of FCC jurisdiction over intercarrier com-
pensation for non-local intrastate calls is questionable, as discussed below).
The harder question is whether the FCC has legal authority to order bill-
and-keep across the board for all categories of telephone traffic. The
answer is entirely unclear, and depends on how the FCC, and ultimately the
courts, interpret several profoundly ambiguous sentences in the 1996 Act.

The FCC has two explicit sources of authority for regulating intercar-
rier compensation: (i) its general authority under section 201 to regulate
the terms and conditions of interstate and international services, and (ii) its
more specific authority, under Iowa Utilities Board,*! to issue rules imple-
menting the “reciprocal compensation” provision of section 251(b)(5). For
the reasons discussed below, the strength of the FCC’s claim to reshape
intercarrier compensation rules as it pleases varies with the kinds of
telecommunications traffic at issue. For these purposes, there are three
principal categories: (i) any traffic that might fall within the scope of sec-
tion 201 but not section 251(b)(5); (ii) traffic that falls within the scope of
section 251(b)(5), whether or not it also falls within the scope of section
201; and (iii) traffic that arguably falls outside the scope of both section
201 and section 251(b)(5). We address each in turn.

The FCC’s discretion to enforce its policy preferences is greatest as to
the first category of traffic: any interstate or international long distance
calls within the scope of section 201 but not section 251(b)(5). Like the
other provisions of the original 1934 Act, section 201 places few con-
straints on the substance of the FCC’s rules beyond the general require-
ments of “reasonableness” and adequate explanation. Thus, if the
Commission wished to abolish the traditional access charge regime for
such calls in favor of some form of bill-and-keep, it would bear the impor-
tant burden of persuading a court that such a fundamental change is war-
ranted, but it would confront no specific substantive limits on its authority.
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The picture becomes more complicated when we turn to the second
category of traffic: “local” (and any other) calls that fall within the scope
of section 251(b)(5). After lowa Utilities Board, there is no question that
the FCC has statutory jurisdiction to set intercarrier compensation rules
for local traffic as part of its general authority to implement any substan-
tive provision of the 1996 Act, even though the calls themselves are usual-
ly intrastate. The reason for the complexity is thus not jurisdictional, but
substantive. The text of section 251(b)(5) itself requires “reciprocal com-
pensation arrangements for the transport and termination of telecommuni-
cations.” Section 252(d)(2) prescribes, in several paragraphs, a seemingly
precise set of reciprocal compensation rules for all traffic covered by sec-
tion 251(b)(5), at least “[f]or the purposes of compliance by an incumbent
local exchange carrier with section 251(b)(5).” But, as the Supreme Court
said about the 1996 Act generally, section 252(d)(2) is “in many important
respects a model of ambiguity or indeed even self-contradiction.”52

First, section 252(d)(2)(A) directs regulators (i) to “provide for the
mutual and reciprocal recovery by each carrier of costs associated with the
transport and termination on each carrier’s network facilities of calls that
originate on the network facilities of the other carrier,” and (ii) to “deter-
mine such costs on the basis of a reasonable approximation of the addi-
tional costs of terminating such calls.” At first blush, this seems to
anticipate a calling-network-pays rule. But what, exactly, is “a reasonable
approximation of the additional costs of terminating such calls?”
Remember that the “costs” of termination are composed almost entirely of
the fixed costs of building in enough network capacity to handle peak traf-
fic loads, and the short term marginal cost of terminating any given call is
therefore negligible. The term “additional costs” is not defined in the Act,
and it might plausibly be defined in a number of different ways, including
as the relevant TELRIC value for the switching and transport elements as
a whole (the FCC’s interpretation under the original calling-network-pays
rule) or as zero (short term marginal cost). To prescribe a rate of zero for
transport and termination is, in effect, to adopt a bill-and-keep regime; it
would be a controversial interpretation of this language, but not a frivo-
lous one.

The next subparagraph, section 252(d)(2)(B), compounds the uncer-
tainty by providing that the statutory language just discussed “shall not be
construed . . . to preclude arrangements that afford the mutual recovery of
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costs through the offsetting of reciprocal obligations, including arrange-
ments that waive mutual recovery (such as bill-and-keep arrangements).”
This “bill-and-keep savings clause” is amenable to several different inter-
pretations. In its 1996 Local Competition Order, the FCC narrowly inter-
preted this provision as confined to “easy” cases where two carriers’
reciprocal obligations are fully offset because the traffic flows from each
carrier to the other are balanced.53 But the savings clause might also be
amenable to a broader interpretation as well, under which it would pre-
serve the FCC’s authority to order bill-and-keep even in the “hard” case in
which traffic between two carriers is unbalanced. To be sure, taken in iso-
lation, the first half of section 252(d)(2)(B)(i) suggests that this savings
clause applies only where traffic is balanced, since it preserves “arrange-
ments that afford the mutual recovery of costs through the offsetting of
reciprocal obligations.” But the second half of the same clause goes on to
preserve bill-and-keep arrangements that “waive mutual recovery.”
Conceivably, that language authorizes the FCC to order bill-and-keep
arrangements even for unbalanced traffic so long as carriers have adequate
opportunities for “recovery of costs” from their own subscribers.

The D.C. Circuit seemed to endorse that interpretation when, in the
2002 decision discussed above, it cited the bill-and-keep savings clause for
the proposition that “there is plainly a non-trivial likelihood that the
Commission has authority to elect” bill-and-keep for unbalanced ISP-
bound traffic.54 For example, section 252(d)(2) might plausibly be read to
permit a choice of either bill-and-keep or a truly cost-based calling-net-
work-pays scheme. Under this approach, the statute would be read to tell
regulators, “you may do X or Y, but not Z.” And what is Z? This class of
prohibited intercarrier compensation practices would include any scheme
in which money changes hands for reasons unrelated to the actual costs of
transport and termination. Thus, intercarrier compensation for traffic
falling within the scope of sections 251(b)(5) and 252(d)(2) could not be
inflated for the purpose of subsidizing universal service needs. And ILECs
could not charge other carriers for the right to receive calls originated by
the ILECs themselves, as they sometimes did in their dealings with wireless
carriers before 1996—at least if they enter into interconnection agreements
with them.5$

Finally, the third category of traffic—“intrastate access traffic,” consist-
ing of toll calls that stay within state boundaries—is the one that the FCC
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may find hardest to bring within the fold of a nationally “unified” intercar-
rier compensation scheme. An example is a conventional circuit-switched
long distance call from Los Angeles to San Francisco. Because the call is
“intrastate,” the access charges imposed on each end are regulated not by
the FCC, but by the California Public Utilities Commission. Moreover, if
section 251(b)(5) is assumed to apply only to “local” traffic, such intrastate
access calls would also fall outside the scope of the Commission’s general
authority to implement the local competition provisions under lowa
Utilities Board. As such, they would arguably fall within the scope of the
“intrastate” matters that section 2(b) still bars the FCC from regulating
directly, sometimes even when such regulation is important to effectuating
federal policies.56

Theoretically, the FCC could try to solve this problem, and assert juris-
diction over the intercarrier compensation rules for such calls, in one of
several ways. First, it could reaffirm ambiguous suggestions it made in
2001 that, contrary to what it found in 1996, section 251(b)(5) encompass-
es not just “local” telecommunications, but all telecommunications.>” The
text of section 251(b)(5) does not expressly draw a distinction between
“local” and “long distance” calls, which is arguably just a relic of an obso-
lescent regulatory paradigm in any event.’8 Also, although the provision
imposes “reciprocal compensation” obligations only on “local exchange
carriers,” it “does not explicitly state to whom the LEC’s obligation runs,”
and the FCC has found “that LECs have a duty to establish reciprocal com-
pensation arrangements with respect to local traffic originated by or termi-
nating to any telecommunications carriers,” such as non-LEC wireless
carriers.5?

It is by no means clear, however, that the drafters of the 1996 Act
meant to include “access” traffic within the scope of section 251(b)(35).
First, a provision requiring “reciprocal” compensation for the “transport
and termination” of calls seems focused on arrangements in which each of
two carriers pays compensation to the other for terminating calls originat-
ed on that other’s network. In 1996, most two-carrier calls were “local,”
whereas most long distance calls with different LECs on each end involved
an independent third carrier—a long distance company—as a middleman.
The language of section 251(b)(5) seems to have been written without
these traditional three-carrier access calls in mind. Also, Congress almost
certainly did not mean to trigger a multi-billion-dollar flash cut in
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intrastate access charges—a critical source of universal service subsidies—
back when it enacted this provision in 1996. That, some say, might be the
import of reading section 251(b)(5) to apply to all “telecommunications”
because intrastate access charges in most states traditionally dwarfed the
underlying “costs” of originating or terminating this traffic.”

If the FCC wishes to adopt a comprehensive bill-and-keep regime but
nonetheless concludes that conventional intrastate access traffic falls out-
side the scope of section 251(b)(35), it might try to negotiate a national com-
pact under which the states would agree to exercise their own jurisdiction
in ways that are consistent with that regime.60 If, however, it concludes
that the states would resist that negotiated solution, the FCC might look
for other ways to mandate their adherence to the federal bill-and-keep
regime. For example, the FCC could invoke its mandate under section 254
to bring greater rationality to universal service funding by forcing the states
to strip implicit subsidies from any intercarrier charges.6! But even if the
FCC could lawfully undertake that approach, it is quite unclear whether
the FCC could require states not only to remove subsidies from intrastate
access charges, but to abandon access charges altogether in favor of a bill-
and-keep rule for intrastate access traffic. On the other hand, a state’s ded-
ication to a calling-network-pays approach, as opposed to bill-and-keep,
may diminish rapidly if the Commission could force the state to strip out
any implicit cross-subsidies from its intrastate access traffic.

Navigating the transition to a unified intercarrier compensation regime
is treacherous in part because, in 1996, Congress did not fully “get” the
long term unsustainability of the legal distinctions governing this area.
Congress may thus need to wade back into this quagmire to facilitate a
coherent federal solution. Barring such congressional action, regulators
will need to perform legal handstands to accomplish the same result and
then hope for the best in court. Time is running out, however, on the poli-
cymakers who find it politically easier just to keep muddling through. They
can try to keep one step ahead of technology by designing regulations of

* This reading would not have a similarly revolutionary effect on interstate access
charges, for the FCC could point to the grandfathering provision of section 251(g),
noted earlier in this chapter, as a basis for maintaining the status quo for those
charges. That provision grandfathers the “access” rules adopted by the FCC itself
before 1996 or by the federal court administering the AT&T consent decree.
Whether the provision likewise grandfathers intrastate access charges is subject to
debate.
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increasing complexity and arbitrariness. But, as discussed at the beginning
of this chapter, technological ingenuity will almost always find ways to cir-
cumvent regulatory distinctions based on political considerations rather
than deep-seated economic or technological ones.

Shortly after the FCC opened its global inquiry into intercarrier com-
pensation in 2001, a group of diverse telecommunications carriers, many
of whom are antagonistic on a range of issues, began meeting privately to
work out a solution. This “Intercarrier Compensation Forum” (ICF), as it
is called, built on the example of the “CALLS” coalition, which helped the
FCC reach a consensus approach to reforming interstate access charges in
2000 (see chapter 10). The participating carriers sought to negotiate a uni-
fied but mutually acceptable intercarrier compensation regime (based
largely on bill-and-keep principles), shepherd the proposal through the
Commission, and present a common front to Congress in the event that
any statutory amendments were deemed necessary to insulate the propos-
al from legal challenge.

In August 2004, the remaining carriers in the ICF—SBC, AT&T, MCI,
Sprint, Level 3, and a few others—finally presented the details of their plan
to the FCC. By then, however, the defection of several major carriers such
as Verizon—together with widespread opposition by consumer groups and
rural carriers and the submission of several competing plans—made the
prospects for eventual adoption of the ICF plan uncertain. That uncertain-
ty, in turn, placed the burden back on government policymakers themselves
to design a unified and economically efficient regime for intercarrier com-
pensation, even though any such regime will undoubtedly offend powerful
interest groups.

The question is not whether these policymakers care about regulatory
rationality and economic efficiency: they do. The real question is whether
they have the political will to pursue those goals when doing so means redi-
recting huge money flows within the industry and disadvantaging some
consumers and politically influential companies that benefit from the hid-
den web of cross-subsidies. For example, the small rural telephone compa-
nies and their customers depend heavily on above-cost access charges to
subsidize low retail rates for their unusually high per-line costs. Under sec-
tion 254(g), the long distance carriers paying such charges cannot pass
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them back to the specific rural customers that “cause” them; instead, they
must include them within the nationally averaged long distance rates they
charge their customers throughout the United States. Moving to bill-and-
keep, however, would shift cost recovery from the access charges paid by
long distance carriers to the local retail rates paid by end users, which lie
outside the protective ambit of section 254(g). The result would be to place
the full burden of covering the rural carriers’ unusually high costs, for the
first time, squarely on the shoulders of those carriers’ particular customers.

Holding such rural companies and their customers harmless in the face
of significant intercarrier compensation reforms—that is, shielding them
from the monetary effects of regulatory reform—would thus require a dra-
matic expansion of the universal service fund. This is but one example of
the deep connection between the FCC’s pursuit of intercarrier compensa-
tion reform and its need to support universal service through more explic-
it, competitively neutral subsidy mechanisms and to nudge state agencies to
move in the same direction. Whether the FCC can pull off this transition
remains, as the next chapter explains, an unanswered question.
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Universal Service in the Age of Competition

In the narrowest sense of the term, a “universal service” program is a gov-
ernment-sponsored subsidy scheme designed to add users to, or keep exist-
ing users on, the public switched telephone network through low rates. The
principal economic justification for such government intervention lies in
the “network externality” concept—a manifestation of the “network
effects” phenomenon discussed in chapter 1. Simply put, the value of a net-
work to any given user is directly proportional to the number of other
users who can be reached on it, and no individual user internalizes the full
extent of that value in making decisions about whether to join or drop off
the network. Ubiquitous telephone subscribership, moreover, benefits not
just individual consumers, but society as a whole by enhancing economic
development, democratic participation, and public safety.

Although universal service subsidies might well have accelerated sub-
scribership levels in the early years of telephone service, it is by no means
clear that such subsidies are still necessary to keep those levels high.
Because basic telephone service is so integral to contemporary life, most
people above the poverty line would likely purchase it even if the govern-
ment ended all existing subsidies and rates increased commensurately.l In
its broader senses, the term “universal service” is commonly used to denote
various subsidy programs that have very little to do, even as a conceptual
matter, with keeping people on the network.

Today, the FCC’s $6 billion “universal service fund,” as revised in the
wake of the 1996 Act, is composed of four disparate programs: (1) the fed-
eral Lifeline and Link-Up programs, which provide need-based subsidies
for low-income households; (2) the non-need-based government mecha-
nisms designed to keep telephone rates for “high cost” customers “afford-
able”—namely, below cost—even in the vast majority of cases in which
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letting rates rise to cost would not necessarily induce anyone to forgo serv-
ice; (3) a program for funding broadband connections to the nation’s
schools and libraries; and (4) a similar program for funding such connec-
tions to rural health care facilities.2 Of these programs, only the first,
which is dwarfed in size by the second and third,3 is specifically designed
to subsidize telephone service for subscribers who might otherwise drop off
the network.

In this chapter, we focus on the second of these four—the so-called
“high cost” program, whose implementation presents the most vexing
challenges to rational competition policy. As we shall see, that program
reflects broad distributional equity goals that, depending on their execu-
tion, may be at odds with principles of economic efficiency.# At the end of
the chapter, we turn to one of the central ironies of universal service poli-
cy in the Internet age: the fact that the government does not provide sub-
sidies in the one market—residential broadband service—in which such
subsidies might be justified today by network externality considerations.

I. The Political and Economic Dynamics of
Universal Service

For policymakers, the term “universal service” denotes the whole gamut of
explicit and implicit subsidies designed to keep telephone rates in “high
cost” areas “affordable”—i.e., below cost—even for customers with suffi-
cient means. If, for example, the estimated monthly cost of serving a given
household in a rural town is $100, the state public utility commission may
nonetheless cap monthly retail rates in that town at $25. That is true even
if the rural town also happens to be a wealthy resort where raising the price
to $100 per subscriber would actually induce very few residents to leave
the network.

Who pays the extra $75 per month per line? As discussed in chapter 2,
the traditional underwriters have included the customers whom the tele-
phone company has charged above-cost rates to make up the difference.
First, under the practice known as geographic rate averaging, customers in
cities often pay roughly the same rates as customers in remote rural loca-
tions even though, because of economies of density (see chapter 1), the per-
line cost of installing and maintaining a line in the city is a fraction of the
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cost of doing the same in the countryside. Second, local telephone compa-
nies have traditionally charged up to twice as much for a “business line” as
for a “residential line,” again without any cost-based justification. Third, as
discussed in chapter 9, local telephone companies impose on long distance
companies regulated “access charges” that, at least on the state level, often
exceed any genuine measure of cost, and the difference is passed along to
heavy users of conventional long distance services in the form of inflated
per-minute rates. Fourth, “vertical services,” such as call waiting, are also
priced well above cost. In all of these cases, the people contributing to uni-
versal service often have no idea that they are doing so: that is why these
types of subsidy are called “implicit.”

For many decades, regulators developed a universal service policy
dependent on a maze of such cross-subsidies. For two basic reasons, these
cross-subsidies were economically problematic even before the age of com-
petition. First, by detaching the rate charged for a service from its underly-
ing cost, they defied basic principles of cost-causation, artificially inflating
demand for some services and dampening demand for others, such as long
distance. Second, such cross-subsidies transgress Ramsey pricing principles,
which hold that, when there is no straightforward way to allocate costs
among different services, the most efficient solution is to recover them
through necessary services that consumers would be reluctant to drop
(such as basic local service) and not through more elective services that cus-
tomers would more easily forgo at the margins (such as long distance
calls).> Because implicit cross-subsidies disregard these economic princi-
ples, they have cost billions of dollars in allocative inefficiencies over the
past century by diverting social resources from their most productive uses.

The growth of local competition over the past dozen years has added
an entirely new dimension to the problem. As we have stressed, high “busi-
ness line” rates, geographic rate averaging, above-cost access charges levied
on long distance calls, and other implicit subsidies are unsustainable in a
competitive world. Those policies rely on the prevalence of captive cus-
tomers who have no choice but to pay a telephone monopolist the above-
cost rates for essential services that subsidize below-cost rates to certain
subscribers, such as those living in rural areas. Once competition arises, the
erstwhile monopolist—the ILEC—cannot get away with charging down-
town business customers rates far above the cost of serving them, for those
customers would then take their business to competitors who can and do
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charge much less. And if the ILEC continues imposing above-cost access
charges that raise end users’ long distance rates above cost, more and more
end users will make long distance calls using their wireless phones or, as
broadband adoption picks up, using VoIP services—thereby avoiding
access charges altogether (at least on the originating end).

Unless policymakers are content to watch the ILEC fall slowly into
financial distress, they will need to come up with a new type of subsidy
scheme designed to function in a competitive environment. This is the
avowed purpose of section 254 of the Communications Act, added in
1996.6 In exceptionally vague language, section 254 envisions a transition
from traditional implicit cross-subsidies to a system of “explicit” subsidies
underwritten by competitively neutral assessments on telecommunications
providers generally. The problem is that regulators, particularly on the state
level, need considerable prodding to undertake that transition. Consumers
often notice when they must pay tax-like fees that appear as line items on
their telephone bills, and they look for someone to blame. But they typical-
ly do not know when they are simply paying rates that, in some abstract
economic sense, exceed cost.

From the short term perspective of many regulators, the political costs
of genuine universal service reform may outweigh the benefits. And the
1996 Act contains no specific time frame for the elimination of the old
implicit subsidies, leaving most regulators content to confront this chal-
lenge gradually. In effect, these regulators hope that, at least until they have
moved on to their next jobs, competition will progress slowly enough that
carriers of last resort (the traditional incumbents) can stay financially
healthy without any need for abrupt, politically controversial changes to
the system. If this hope appeared tenable before the advent of VoIP, it now
seems increasingly delusional.

This chapter explores how universal service programs work in practice
and why they raise so many difficult problems. We begin, however, by mak-
ing two general observations about universal service that, because of their
political sensitivity, policymakers hesitate to articulate in public.

First, there is no uncontroversial policy reason to keep telephone rates
below cost for people who can afford to pay cost-based rates. Prices for
many goods and services, such as gasoline, often vary tremendously from
one place to another, but the government usually perceives no need to
equalize them. Such unremedied disparities extend to the very basics of life,
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such as housing. For example, a typical four-bedroom house in the middle
class suburbs of the nation’s capital may cost $500,000 more than a com-
parable house in the suburbs of Kansas City. But no one suggests that the
government should make homeowners in Missouri pay more for their
houses so that homeowners in suburban Maryland may pay less. Similarly,
there is no clear reason why middle income families in Denver should pay
more for telephone service so that high income residents of Aspen may
receive such service on the cheap.

The controversial rationale for such programs is that telephone serv-
ice—like postal delivery—is so fundamental to modern life that it should
be insulated from market forces and extended, at comparable rates, to all
Americans as a civil right. Whatever the merits of that position, the govern-
ment’s commitment to traditional, non-need-based “universal service” pro-
grams is unlikely to change. The reason can be traced to the grand
compromise that produced the U.S. Constitution in 1789. Rural voters in
the western states are disproportionately represented in Congress—Alaska,
for example, has the same number of senators as New York—and they
exploit that advantage to keep their telephone rates low. (Of course, the
political influence of the rural states is even more dramatically apparent in
other sectors of the economy: consider the case of farm subsidies.) For our
purposes, therefore, we must take as given that, for the foreseeable future,
the political process will preclude a more targeted, need-based approach to
“universal service” in which those who cost more to serve pay commensu-
rately higher rates unless, because of their limited means, they would oth-
erwise be likely to drop off the network.

Second, to whatever extent policymakers subsidize telephone service—
either for poor subscribers or those living in high cost areas—it remains
questionable policy to pay for those subsidies through “contribution obli-
gations” imposed on telecommunications providers, as section 254
requires, rather than through general taxes. Industry-specific excise taxes
and similar assessments artificially depress demand for the taxed product
or service and are therefore less economically efficient than general taxes.”
And the telecommunications industry incurs not only the full burden of
supporting universal service programs, but also a welter of regular federal,
state, and local taxes—including the 3% federal excise tax that was initial-
ly adopted in 1898 to fund the Spanish-American War and that, despite
calls for its repeal, remains stubbornly in place.® Indeed, one of the many
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issues raised by the transition to VoIP is the fact that all the taxes assessed
on telecommunications services—approximately $9 billion per year on the
state and local level alone—may be jeopardized as consumers sign up for
VoIP services, which are arguably exempt from taxation and any direct
assessment of universal service fees.?

Like much of universal service policy, the current reliance on industry-
specific assessments is largely a function of politics. Politicians are loath to
raise income taxes and are only too happy to adopt alternative funding
mechanisms that, through their sheer complexity, obscure the extent to
which ordinary American voters are indirectly paying taxes by another
name. From a politician’s perspective, implicit cross-subsidies are most
appealing because they are the hardest for individual voters to perceive. But
if the growth of competition—which is also popular among voters—makes
such cross-subsidies unsustainable, complex universal service assessments
are politically preferable to an ordinary tax hike, at least until consumers
figure them out and complain. And even when consumers do complain,
they may well get lost in the confusing array of fees and not know whether
to blame politicians or service providers.!0 Unfortunately, by mandating
such industry-specific assessments, Congress has needlessly compelled reg-
ulators to answer intractable questions about which types of providers
should be required to bear what percentage of the contribution burden. As
discussed below, those questions have no fully satisfying, competitively
neutral answer.

Traditionally, universal service programs have exemplified what
Richard Posner has called taxation by regulation—a means of compelling
“members of the public to support a service that the market would provide
at a reduced level, or not at all,” while keeping them largely in the dark
about the existence, extent, or purpose of the subsidies they must pay.!! Of
course, universal service programs are more transparent now than they
were several decades ago, when virtually all subsidies were implicit and
AT&T’s Bell System routinely cited “universal service” to compliant regu-
lators as a basis for opposing any competitive threat to its nationwide local
and long distance monopoly.!2 But even today, as competition is taking
hold in most telecommunications markets and the long transition from
implicit to explicit subsidies has begun, regulators still cling nostalgically to
non-transparent forms of universal service support.
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Finally, it bears emphasis that universal service issues differ markedly
from many of the other policy challenges discussed in this book. Most of
those other challenges arise from the underlying economic characteristics
of the telecommunications industry: a combination of high fixed and sunk
costs, large scale economies, significant network effects, and rapid techno-
logical change. Many of the conundrums and economic distortions associ-
ated with universal service programs, by contrast, are the creatures of
regulation itself.

With this background, we now turn to the actual mechanics of the
emerging universal service support system. There are, in essence, three dis-
tinct questions. First, on the “disbursement” side, which providers are enti-
tled to receive universal service funds, and what is the process for deciding
how much they receive? Second, which providers must contribute to uni-
versal service funds, and in what amounts? Finally, as broadband Internet
access becomes more widespread, what services beyond conventional
telephony are likely to be subject to universal service support? We address
each of these questions in turn.

II. Universal Service Funding Mechanisms

Two somewhat arbitrary distinctions, which date back to the early days of
the Bell System monopoly, remain at the heart of universal service policy
issues. First, the FCC and the states have divided up responsibility, for pur-
poses of managing universal service subsidy mechanisms, into distinct
“interstate” and “intrastate” spheres. Second, regulators at both levels treat
the larger ILECs, such as the Bell companies, quite differently for universal
service purposes from the smaller “rural” ILECs. While both distinctions
(federal/state and non-rural/rural) are artificial, they will nonetheless drive
universal service policy for the foreseeable future—as will a third arbitrary
classification discussed later in this chapter: the distinction between
“telecommunications services” and “information services.”

A. The basics

Recall from chapter 2 that federal and state regulatory authorities “sepa-
rate” the costs of the local loop into “interstate” (federal) and “intrastate”
(state) jurisdictions so that, among other things, courts can evaluate the
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merits of a “takings” claim (alleging confiscatory regulation) against either
one.13 Under this system, the FCC, after consulting with the states, splits
an incumbent LEC’s “costs” into two arbitrary categories: “interstate”
costs, whose recovery the FCC superintends, and “intrastate” costs, whose
recovery is the responsibility of the states.14 For example, under the feder-
al-state separations process, 25% of a Bell company’s loop costs are gener-
ally “allocated” to the interstate jurisdiction and 75% to the intrastate
jurisdiction. Once the FCC makes that separation, each jurisdiction must
decide how to enable the incumbent to recover the relevant costs.15

In general, the federal government enables incumbents to recover the
costs on the interstate side of the ledger through (mostly) prescribed per-
minute interstate access charges imposed on long distance carriers and flat-
rated “subscriber line charges” imposed directly on end users. To some
extent, this regime still follows the framework adopted in the wake of the
AT&T breakup, although the amounts of the different charges have
changed dramatically.16 The states separately enable incumbents to recov-
er their intrastate costs through (among other things) intrastate access
charges, various toll charges, fees for “vertical features” like call waiting
and caller ID, and monthly rates for basic local service.

Taken together, the array of authorized charges imposed on high cost
customers may fall far short of the cost of serving those customers. In a
monopoly environment, such shortfalls could be addressed through cross-
subsidies that enable the incumbent’s books to come out even in the end
anyway. In a competitive environment, they do not, for new entrants will
“cherry-pick” the customers that would otherwise pay above-cost rates, as
noted above. There would be no problem, of course, if the incumbents
could simply drop their high cost customers or raise their rates to cost. But
incumbents are almost invariably subject to state-law carrier-of-last-resort
obligations that compel them to provide service to high cost customers and
all others who request it—and to do so at low rates.!”

In the 1996 Act, Congress included the highly ambiguous provisions of
section 254 to address this concern. Under the prevailing interpretation,!8
section 254 instructs the FCC, after formally consulting with a “Federal-
State Joint Board,”!1? to take steps to keep rates “affordable” and “compa-
rable,” both from place to place within each state and from state to state
across the country. It also envisions that the FCC will accomplish that goal,
in cooperation with the states, by phasing out the unsustainable implicit



Universal Service in the Age of Competition 341

cross-subsidies that characterized universal service policy before 1996. In
their place, section 254 sets up an explicit funding mechanism—known as
the “high cost fund”—that is underwritten by “equitable and non-discrim-
inatory contribution[s]” by all telecommunications carriers.20 That fund
pays out money to carriers that serve high cost customers.

The recipients of such subsidies are usually incumbents, since they are
the ones with the carrier-of-last-resort obligations and thus the ones that
normally serve these traditionally uncoveted customers. But these subsidies
are also “portable” in the sense that they are available to any carrier that
is willing to serve all customers within a defined geographic area and is
designated (usually by the relevant state commission) as an eligible
telecommunications carrier (ETC).21 ETCs can include wireless carriers as
well as wireline CLECs, and their receipt of universal service funds raises
complex questions about the extent to which they must demonstrate their
ability to meet the same carrier-of-last-resort expectations to which the
corresponding ILECs have long been held.22 In theory, these portable sub-
sidies are supposed to be large enough to entice wireless carriers and
CLECs to compete head-to-head against incumbents for high cost cus-
tomers and, if successful, turn a profit.

In the aftermath of the 1996 Act, the FCC asked to what extent the fed-
eral fund should bear the burden of replacing all traditional subsidy mech-
anisms, including those that, like geographic rate averaging, have been
managed mostly by the states. Conceivably, Congress could have instruct-
ed the states, through a process known as rate rebalancing, to eliminate
implicit cross-subsidies altogether by lowering the above-cost rates charged
to business customers, residential customers in densely populated neigh-
borhoods, and others. And Congress then could have made the incumbents
whole for their sudden revenue shortfall by paying them, through the fed-
eral high cost fund, the complete difference between the cost of serving
high cost customers and the retail rates they are allowed to charge them.
That approach, however, would have required a radical enlargement of the
federal fund by several billion dollars, and it thus would have imposed
immense contribution burdens on telecommunications providers and, ulti-
mately, telecommunications consumers nationwide.

Congress did not require that approach, and the FCC has never seri-
ously considered it. Instead, the Commission has concluded that the feder-
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al high cost fund should replace (i) the use of the traditional cross-subsidies
(such as above-cost access charges) on the interstate side of the cost ledger
and (ii) a small portion of traditional cross-subsidies on the intrastate side
of the cost ledger. The FCC typically addresses those discrete functions in
separate proceedings. And, to make matters more complicated still, it
addresses both of them differently depending on whether the geographic
territories at issue are served by “non-rural” ILECs (the Bell companies and
a few others) or the smaller “rural” ILECs. We address the former first.

As to non-rural carriers, the FCC’s most significant reform efforts on
the interstate side of the ledger came in a June 2000 order adopting the
main components of an access charge reform program proposed by a
broad-based industry alliance known as the “Coalition for Affordable
Local and Long Distance Services” (CALLS). Roughly speaking, the FCC
ordered significant reductions in the interstate access charges imposed by
the largest ILECs and compensated them for the shortfall by increasing the
size of the federal fund from which they may seek support as well as the
flat-rated subscriber line charge imposed on end users.23 Although not as
large as the access charges assessed by rural ILECs, the resulting interstate
access charges for the non-rural ILECs are still well above the rates set
under the FCC’s TELRIC methodology for the corresponding network
functions when they are leased as network elements. The magnitude of that
discrepancy has led some to claim that, even as reformed in the CALLS
order, these charges remain in some sense above cost; others reject that
conclusion on the ground that TELRIC itself understates costs (see appen-
dix A). To reduce such controversies, as discussed in the previous chapter,
policymakers are considering various proposals to eliminate access charges
altogether in favor of higher flat-rate end user charges and, most likely, a
further expansion of federal universal service funds for carriers of last
resort in high cost areas. As of this writing, however, the prospects for such
proposals remain highly speculative.

The FCC takes a much more limited view of the federal fund’s role as
a replacement for implicit subsidies on the intrastate side of the cost ledger.
As to the areas served by the Bell companies and the other non-rural
incumbents, the Commission has sought to limit its role to helping states
with unusually high average costs (specifically, more than 135% of the
national average) attain rates reasonably comparable to those of other
states.24



Universal Service in the Age of Competition 343

To see how this works, consider a state that has (i) very high cost rural
areas, (ii) very low cost urban areas, and (iii) a proportionate enough mix
of the two that statewide average costs are reasonably close to the nation-
al norm.” Under the FCC’s current policy, the federal high cost fund does
not help compensate for the intrastate costs of serving any high cost area
within the state. The FCC reasons that, unless statewide average costs are
unusually high, the state’s own funding mechanisms can serve to equalize
rates within the state’s borders so that each subscriber’s rates are roughly
comparable to those in most other states. In 2001, the Tenth Circuit reject-
ed the FCC’s treatment of this issue, expressing skepticism that the FCC
had discharged its responsibility to “induce” the states to follow through
on equalizing rates in this manner.25 On remand, the FCC conducted a
comprehensive rate review and tweaked the details of its rules a bit, but
largely adhered to its prior policy. In so doing, it promised to study the
need for additional federal action should it become necessary to ensure rea-
sonable rate comparability across the nation. This most recent order has
itself been appealed to the Tenth Circuit, where it remains pending at press
time.26

The upshot of the FCC’s universal service policies is that, at least with
respect to the regions served by the major incumbents, the states are sup-
posed to bear the lion’s share of responsibility for ensuring sustainable high
cost support programs as competition erodes the traditional sources of
implicit cross-subsidies. In theory, this permits the states to experiment
with different approaches to the problem and to learn from the innovations
of their fellow states.2” To date, however, only a few states have made seri-
ous efforts to replace implicit cross-subsidies with more durable support
mechanisms analogous to the federal high cost fund. Instead, to avoid
political controversy in the short term, most states continue to rely on geo-
graphic rate-averaging and other such devices in the apparent expectation
that competition will progress slowly enough that immediate change is
unnecessary. Only in hindsight will we know for certain if that judgment is
as improvident as it now appears.

* Here we are using the term “rural” in its usual, vernacular sense, not in its spe-
cialized sense as an identification of regions served by small ILECs. To determine
whether a particular state has unusually high average costs for purposes of allocat-
ing high cost support to non-rural ILECs, the FCC excludes from the calculus all
areas of a state served by rural ILECs.
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The FCC, too, has moved slowly in reforming the almost century-old
system of cross-subsidies, mostly confining its efforts to reducing tradition-
ally subsidy-laden interstate access charges closer to the underlying costs of
the relevant services. Congress did not make the FCC’s job any easier by
enacting a statute that, while filled with vague aspirations to “affordable”
service and “reasonably comparable” rates, is short on policy details for
addressing politically difficult challenges such as replacing massive implic-
it subsidies with explicit ones.28 And Congress compounded the problem,
as discussed below, by leaving unclear the scope of the FCC’s authority to
cut through the traditional interstate/intrastate jurisdictional divide when
doing so is necessary for genuine reform.2? This regulatory impasse carries
significant costs. For example, many residential markets have yet to see
competitive wireline entry because telephone rates are held below econom-
ic cost by implicit cross-subsidies that remain non-portable to competing
carriers.

B. The case of “rural” carriers

We have focused so far on the universal service support issues raised by the
largest non-rural incumbents such as the Bell companies. In contrast, a
“rural” carrier—defined by its small customer base rather than the rustic
qualities of its territory—is typically subject to rate-of-return regulation
rather than price caps and is eligible for more generous universal service
support than is available to the Bell company serving an adjacent territo-
ry.30 In line with its general solicitude for such carriers, the FCC has large-
ly forestalled addressing how competition will affect them and,
correlatively, how the universal service schemes that govern them will need
to be changed. To be sure, the 1996 Act sought to insulate many of these
carriers from the effects of competition and thus from any immediate need
to reform implicit cross-subsidies. Section 251(f), for example, allows state
commissions to keep these carriers exempt from unbundling requirements
and certain other pro-competitive mandates of sections 251 and 252.31
But, with the steady build-out of wireless and cable infrastructure into the
countryside, the day of reckoning for rural carriers can only be postponed,
not avoided entirely.

In the so-called MAG (“Multi-Association Group”) proceeding in
2001, the Commission adopted interstate access charge reforms for rural
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carriers that were similar in spirit to, though much less far-reaching than,
the reforms adopted for the Bell companies and other non-rural carriers in
the CALLS proceeding.32 On a conceptual level, the FCC’s methodology
for calculating rural support is little changed from before 1996: it allocates
a larger portion of a rural carrier’s loop cost recovery to the “interstate”
jurisdiction to the extent the carrier’s costs exceed various federal bench-
marks.33 And, until at least 2006, the FCC will continue to base support
levels on those carriers’ embedded costs rather than (as with the non-rural
carriers) their forward-looking costs, thereby assuring a steady subsidy
flow.34 The FCC has justified this differential treatment on the grounds
that, unlike the Bell companies, the rural incumbents have “higher operat-
ing and equipment costs, which are attributable to lower subscriber densi-
ty, small exchanges, and a lack of economies of scale,” and that these
carriers need a degree of “stability and certainty” in confronting the devel-
opment of competition.3S

Nonetheless, even while deferring any dramatic universal service
reforms, the FCC has sought to promote local competition in rural areas
by providing, as the 1996 Act requires, “portable” and “competitively neu-
tral” subsidies to any state-certified “eligible telecommunications carri-
er.”36 These efforts are on a collision course with the traditional efforts of
both Congress and the FCC to protect the economic welfare of rural
incumbents. That is because increases in competition effectively force the
Commission to come up with more funds not just to subsidize the prevail-
ing competitive ETC, but also to reimburse the ILECs for their revenue
shortfall. As the FCC explains:

As an incumbent “loses” lines to a competitive eligible telecommunications carrier,
the incumbent must recover its fixed costs from fewer lines, thus increasing its per-
line costs. With higher per-line costs, the incumbent would receive greater per-line
support, which would also be available to the competitive eligible telecommunica-
tions carrier for each of the lines that it serves. Thus, a substantial loss of an incum-
bent’s lines to a competitive eligible telecommunications carrier could result in
excessive fund growth.37

Exacerbating the burdens on the universal service program, state commis-
sions are only too happy to certify new ETCs to get the benefits of compe-
tition without having to confront the hard questions about whether such
entry undermines the viability of the incumbent carriers in the relevant
service areas. Nonetheless, at least as of this writing, the FCC has taken no
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decisive action to deal with this problem before it becomes overwhelm-
ing.38

Further straining the existing subsidy mechanisms is the fact that, at
present, carriers certified as ETCs can obtain federal support for providing
more than one wireline or wireless connection to a given “high cost” cus-
tomer. A wireless carrier, for example, can receive support from the high
cost fund for serving a customer who already has a supported wireline con-
nection. Enticed by this multiple subsidy opportunity, competitive ETCs
have entered rural markets at a rapid clip. Whereas there were only two
such ETCs in 1999, which together received about $500,000 in federal
support, there were 109 in 2003, and they received approximately $131.5
million.3? That figure constitutes a small but rapidly growing percentage of
the high cost fund. As one state official observes, “[s]ince current [FCC]
rules provide support to all lines of all ETCs, states have been faced with
the perverse incentive of gaining more federal universal service support the
more ETCs they approve,” an incentive that “is especially strong in areas
served by rural carriers since these areas generally receive higher levels of
federal support.”40

In early 2004, a sharply divided Federal-State Joint Board proposed
controlling the growth of the high cost fund by, among other things, limit-
ing subsidies to one consumer-designated “primary connection” per user.4!
FCC Commissioner Kathleen Abernathy, a member of the Board, explained
that “the universal service fund can no longer subsidize an unlimited num-
ber of connections provided by an unlimited number of carriers. Nor do I
believe that the Communications Act contemplates such a result. Section
254 at bottom requires a ‘lifeline’ connection to the [public switched tele-
phone network]—in other words, reasonably priced access to the network
that provides the core ‘supported services’ that make up universal serv-
ice.”*2 A number of other Board members dissented from this recommen-
dation, reasoning that high cost support has never been limited to a single
“lifeline” per customer; that limiting support in this manner would dis-
courage carriers from deploying needed infrastructure in rural areas; that
it would present significant administrative challenges (e.g., by raising ques-
tions about how to treat multiple people living at the same address); and
that other means should be found to control the growth of the fund.43
Whether the FCC will adopt the Joint Board’s controversial recommenda-
tion, or find some other means of ensuring the fund’s viability (such as by
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making it more difficult for carriers to become certified as ETCs), remains
to be seen.

The proliferation of competitive ETCs poses another regulatory chal-
lenge as well, this one as theoretical as it is practical: what level of support
should such an ETC receive if its cost structure is radically different from
the incumbent’s? Today, as noted, the support level for any ETC is based
on the incumbent’s costs: forward-looking costs in the case of non-rural
ILECs, and historical costs in the case of rural ILECs. As the Joint Board
observes, with some understatement, “funding a competitive ETC based on
the incumbent LEC’s embedded costs may not be the most economically
rational method for calculating support”44 because, among other things,
those costs may bear little resemblance to the actual costs of the ETC. First,
they may be far too high, as in the case of a rural ILEC that has operated
inefficiently, or of a competitive ETC that wins customers located dispro-
portionately in the lower cost areas of the rural ILEC’s territory. In either
event, basing subsidies on the ILEC’s costs will confer a windfall on com-
petitive ETCs.

On the other hand, as Commissioner Abernathy observes, “several par-
ties have suggested that wireless carriers’ per-line support would be higher
than incumbents’ if calculated based on their own network costs.”45
Entitling those carriers to subsidies based on their higher costs would not
only “frustrate [the FCC’s] goal of restraining growth in high cost fund-
ing,”46 but also present vexing issues of regulatory neutrality among com-
peting telecommunications platforms. To what extent should regulators
give extra subsidies to carriers that have designed networks with higher
cost structures but greater functionality, such as mobility in the case of
wireless carriers? To what extent should regulators “penalize” competitive
ETCs with particularly efficient network architectures by granting them
lower subsidies than the rate-of-return rural carrier itself would receive?
These sorts of questions pose essentially the same dilemma that regulators
face when, under the prevailing “calling-network-pays” rule, they must
decide whether to prescribe different reciprocal compensation rates to dif-
ferent carriers on the basis of differences in network technology and archi-
tecture. As we explained in chapter 9, there is no perfectly satisfying
solution to that problem in the reciprocal compensation setting. For simi-
lar reasons, there is no such solution in the subsidy context either.
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ITII. Universal Service Contribution Mechanisms

So far, we have discussed how the money in the federal high cost fund is
spent; now we turn to who must contribute to the fund in the first place.
Section 251(d) requires every carrier that provides “interstate telecommu-
nications services” to contribute to the federal fund in a manner directed
by the FCC. In the wake of the Act, the Commission tested the extent of its
authority in this area by declaring that such carriers should contribute to
the fund on the basis of their interstate retail revenues and, potentially,
their intrastate revenues as well.#7 In 1999, however, the Fifth Circuit held
that, despite the Supreme Court’s expansive reading of the FCC’s jurisdic-
tion to implement the 1996 Act’s competition-related provisions, the FCC
lacked jurisdiction to base contribution obligations on the magnitude of a
carrier’s “intrastate” revenues—i.e., revenues attributable to the provision
of intrastate telecommunications services.48

The upshot of this ruling was that the heaviest contribution burden fell
on traditional long distance carriers such as AT&T and MCI, which spe-
cialized in the provision of “interstate” services. This was bad timing: the
long distance market was beginning to implode as the fiber glut of the late
1990s pushed down long distance rates and as customers began using e-
mail and wireless services as substitutes for conventional long distance call-
ing.4? The FCC has responded by continually raising the “contribution
factor” that dictates the percentage of interstate revenues that a carrier
must pay into the universal service fund to underwrite all the various fed-
eral programs. In 2004, the FCC’s proposed contribution factor stood at
about 9%.50 Attentive consumers will recognize these fees as ever-increas-
ing line items on their long distance bills.

This interstate revenue-based approach to contribution obligations is
competitively skewed and ultimately unsustainable for several reasons.
First, it artificially dampens demand for long distance and other interstate
services, since federal contribution obligations are assessed solely on the
basis of revenues derived from such services, and since the states generally
assess no contribution obligation of comparable size on the basis of
intrastate revenues. Second, as the FCC observed in 2002, the
interstate/intrastate distinction is quickly becoming unsustainable in the
face of marketing and technological developments:
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[[Interstate telecommunications revenues are becoming increasingly difficult to
identify as customers migrate to bundled packages of interstate and intrastate
telecommunications and non-telecommunications products and services. This has
increased opportunities to mischaracterize revenues that should be counted for con-
tribution purposes. Such mischaracterization may result in decreases in the assess-
able revenue base. Increased competition also is placing downward pressure on
interstate rates and revenues, which also contributes to the decline in the contribu-
tion base. For example, traditional long-distance providers increasingly are enter-
ing local markets at the same time that competitive and incumbent local exchange
carriers are increasingly providing long-distance services. Customers also are
migrating to mobile wireless and Internet-based services. As we recently noted,
these changes have led to fluctuations in the contribution base and rising contribu-
tion obligations.1

In line with this analysis, almost all observers agree that the current system
is broken, although there is no consensus on how to fix it.

As of this writing, the FCC is considering a variety of proposals for
contribution reform. One major candidate is a connections-based
approach, which would assess contribution obligations on the basis of the
physical layer connections that a carrier provides to any “public network,”
including a conventional telephone network or the Internet. A principal
challenge presented by such an approach is that “connections” can take
many different forms for which there is no universal standard of measure-
ment. Different industry segments thus argue at length about how the FCC
should “count” the number of connections provided by (i) various types of
high capacity loops, (ii) wireless carriers, (iii) paging companies, and (iv)
broadband providers.52

There are also a number of legal questions about how to configure such
an approach to make it comport with section 254(d), which requires con-
tributions from all carriers that provide interstate telecommunications
services. A pure connections-based approach would partially exempt some
of the carriers that currently bear the greatest burden for universal service
support—specifically, the long distance providers—because, in many cir-
cumstances, those carriers rely on a LEC to provide the end user with the
contribution-triggering direct connection to a public network. For that rea-
son, the FCC has sought comment on whether to supplement any connec-
tions-based approach with a mandatory minimum assessment for any
provider of interstate telecommunications services. And some carriers have
proposed combining a connections-based approach with revenue-based
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assessments on stand-alone long distance companies—which, depending
on the details and one’s own industry perspective, may or may not be com-
petitively neutral.53

As its name suggests, an alternative numbers-based approach would
base contribution obligations largely on the volume of telephone numbers
that a provider assigns to its customers, combined with connections-based
assessments for special access and private lines. A principal virtue of this
option is that, in many respects, it would be relatively easy to administer.
It would also encourage conservation in the use of telphone numbers,
which should appeal to policymakers focused on preserving the diminish-
ing stock of unassigned ten-digit numbers. Critics respond that, even more
than a connections-based scheme, a numbers-based approach would large-
ly exempt certain long distance carriers and broadband providers from
contribution obligations because they do not usually assign telephone
numbers to their subscribers. On that and other grounds, these critics ques-
tion the Commission’s jurisdiction and substantive legal authority to base
contributions on the use of telephone numbers as such, rather than more
directly on the provision of interstate telecommunications. 4

Up to now, we have addressed contribution-related policy conundrums
that essentially originate from the artificial distinction that section 254
draws between “interstate” and “intrastate” services. Section 254 presents
a separate layer of policy problems by distinguishing as well between
providers of (interstate) “telecommunications services” and providers of
mere (interstate) “telecommunications.” Under section 254(d), the former
providers are subject to compulsory contribution obligations; the latter are
subject to such obligations only when, in its discretion, the FCC concludes
that they should be. Although the FCC has exercised this discretion to
impose contribution obligations on certain “private carriers,”>5 which by
definition do not provide “telecommunications services” (a term defined as
synonymous with “common carriage”), the Commission has yet to impose
contribution obligations on providers of transmission services generally.

So long as it persists, the distinction between “telecommunications
services” and mere “telecommunications” will produce significant compet-
itive anomalies in the broadband arena. For example, as discussed in chap-
ter 5, the FCC has concluded that a cable operator provides only an
“information service,” without any “telecommunications service” compo-
nent, when it provides cable modem service to its end users. At the same
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time, a cable modem provider uses “telecommunications” as a part of this
bundled product. If only the provision of “telecommunications services”
(rather than “telecommunications”) continues to trigger contribution obli-
gations, then cable modem providers and facilities-based ISPs will enjoy an
artificial regulatory advantage over wireline carriers that provide DSL
transmission services to end users or ISPs, since such services undoubtedly
qualify as “telecommunications services.” Of course, this competitive asym-
metry would not arise (at least in its current form) if the FCC were to exer-
cise its discretionary authority to impose universal service fees on cable
companies or information service providers to the extent they provide
“telecommunications” to themselves or others. Nor would it arise if the
Ninth Circuit is ultimately upheld in concluding, in its (independently
problematic) Brand X decision, that cable modem service does contain a
“telecommunications service” component (see chapter 5). In that case, the
mandatory contribution obligation would necessarily apply to cable
modem providers and facilities-based ISPs as well.

In either event, however, difficult issues would still arise about exactly
how to identify the “telecommunications” (or “telecommunications serv-
ice”) component of an information service for purposes of assessing uni-
versal service contributions. For example, recall from chapter 6 that some
VoIP providers, such as Pulver, have been found not to provide any
“telecommunications” at all. But other VoIP providers, even those that are
not vertically integrated with last mile broadband access providers, do
build transmission components into their service, often by purchasing them
from telecommunications carriers behind the scenes. To what extent should
the contribution burden fall on the downstream VoIP providers in such
arrangements, and to what extent should it fall on the upstream transmis-
sion wholesalers, which in turn can be expected to pass some of that bur-
den through to the VoIP providers?3¢

The FCC could try to answer these sorts of questions by moving to a
contribution methodology based, to some degree, on both telephone num-
bers and connections to a public network. Under that model, the primary
burden would fall on last mile access providers, and VoIP providers would
assume an increasing share of the burden to the extent they make use of
the ten-digit telephone numbers associated with the public switched tele-
phone network. But, as noted, such measures would be subject to legal
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challenge, and the ensuing litigation would prolong the current state of
uncertainty. Again, that uncertainty, like the hornet’s nest of contribution
disputes more generally, is the inevitable by-product of the Act’s maze of
legal distinctions as well as Congress’s regrettable decision to fund univer-
sal service programs out of fees specific to the telecommunications indus-
try rather than tax revenues more generally.

IV. Universal Service in a Broadband World

As we explained at the beginning of this chapter, “universal service” poli-
cies, in the narrowest sense of the term, are defended as necessary to facil-
itate network externalities—i.e., to enhance the network’s value to each
subscriber by increasing the number of other subscribers. But the subsidies
needed to keep subscribers on the telephone network are a fraction of the
subsidies actually spent on “universal service” in the broader sense. Indeed,
because the voice telephony market is mature and ubiquitous, and because
virtually every user regards subscribership as an indispensable feature of
modern life, very few of the people who benefit from universal service sup-
port would actually drop off the network in the absence of that support—
though many people in rural areas would be understandably outraged at
the resulting price hikes.

In its current incarnation, the universal service system subsidizes, for
everyone regardless of wealth, low priced access to whatever communica-
tions services are deemed essential to participation in modern society. To
date, policymakers have confined the universe of such services to voice-
grade telephone connections, and they have resisted making subsidies
available for broadband Internet access.’” But as broadband becomes
more widespread in the residential market, it will become more indispen-
sable to ordinary people, and the FCC will likely face heightened pressure
to subsidize broadband adoption on the ground that, like telephony, it is
an essential service.98 Indeed, the Act calls for universal service support at
“an evolving level of telecommunications service that the [FCC] shall
establish periodically . . . taking into account advances in telecommunica-
tions and information technologies and services.”S® Noting the increasing
importance of broadband to society, Commissioner Michael Copps con-
cluded in 2002 that “advanced services are essential. Indeed, they are
becoming more so with each passing day.”60 Over time, others may well
join him in that conclusion.
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Ironically, if the network externality justification were the guiding light
of universal service policy—as economic efficiency concerns suggest it
should be—that policy would work in a manner almost exactly opposite to
how it works today. At present, broadband is still an underdeployed tech-
nology that residential consumers do 7ot yet view as indispensable. By sub-
sidizing its development, as South Korea and other countries have done,
the government would accelerate the “virtuous cycle” needed for wide-
spread broadband deployment: a dynamic in which greater consumer
demand (prompted by lower prices) spurs greater broadband investment,
which in turn spurs more broadband “killer applications,” which in turn
spurs more consumer demand.6! The benefits of this dynamic would
extend beyond immediate consumer satisfaction to greater long term
growth in the economy as a whole. In 2004, President Bush called for uni-
versal, affordable access to broadband by 2007, although he, like the FCC,
stopped short of endorsing government subsidies as a means to that end.62

On the other hand, the pace of broadband adoption is equal to or
faster than that for other major information technologies, and the case for
massive government subsidies has not yet been proven.63 From a purely fis-
cal perspective, moreover, the government’s reticence to mount that subsidy
initiative is understandable, for underwriting “affordable” broadband
access to all residential customers would radically enlarge the revenue
needs of the universal service program and thus the fees exacted to support
it. So far, policymakers have confined themselves to the generally success-
ful initiative to fund broadband access for local schools and libraries—to
the tune of more than $2 billion per year.64 And some state governments
have helped bring broadband access to rural communities by building out
fiber-optic networks for their own use and allowing citizens to tap into
them. But the costs of ensuring affordable broadband connections for all
residential customers, particularly in areas where providing broadband
access would require enormous investment in new facilities, would dwarf
the financial burdens imposed by these two programs.65

We are not contending, of course, that the government should never
subsidize residential broadband access. To the contrary, there may well be
a strong justification for genuinely need-based subsidies. As is often noted,
urban and rural poverty threatens to create a “digital divide” that,
unchecked, will worsen current economic inequalities by depriving low-
income Americans of the opportunities the Internet presents for education
and upward mobility.66 But we are contending that whatever subsidies th