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A ¥ Consumer Federation of America

THE PUBLIC INTEREST IN OPEN COMMUNICATIONSNETWORKS

. SUMMARY

For amost two decades, consumer advocates have been among the leading proponents
of open communications networks. Unlike mogt consumer issues, where price is the
advocates central concern, in the matter of communications and the Internet, therr primary
focus has been on another aspect of market peformance innovation. They view open
communications networks as an environment friendly to innovation driven by consumer
choice and decentralized decison-making.  Ther andyses have demondrated the benefits of
open communications networks in terms of core Internet services, computer development, and
broad spillovers into the economy.

This Issue Brief summarizes the public interest in open communications networks by
providing an andytic framework for evduding the impact of open communications. It
goplies the framework to two criticd public policy issues currently being consdered by the
Federd Communications Commisson (FCC or the Commisson) and the courts —
nondiscriminatory access to tdlecommunications networks and oversight of services ddivered
by Internet protocols (1P-enabled services).

A CRITICAL PoLICY DECISION

In the last quarter of the twentieth century, the convergence of computers,
communications, and the Internet, dl deployed under design principles of open architecture,
created a digitd communications platform that became a uniquely important platform or
“bearer sarvice” It supports a broad range of economic activities in the 21% century digitdl
economy and revolutionized the environment for innovation. Nations, regions, industries, and
firms that seized the opportunity presented by the open digitd communications platform have
enjoyed much more vigorous economic growth than those that did not.

Policy choices that required open architecture and nondiscrimination in access to
communications networks played a key role in cregting the open communications
environment. For three decades the Computer Inquiries of the FCC required open architecture
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and nondiscrimination in access to communications networks and kept the underlying
telecommunications facilities open and avalable, ensuring that services could grow without
the threat of foreclosure or manipulation by network operators. This condrained the ability of
telephone companies to leverage control over the communications infrastructure and ensured
a network that was interconnected and accessible to producers and consumers, free from the
domination of centraized network operators and not Bakanized by proprigtary standards.
Open communications networks mirrored and supported the open architecture of the Internet.

After decades of success, policymakers in the U.S. seem to have lost their appreciation
for the fundamental importance of the principle of open architecture. Federa regulators have
accepted the propogtion that the owners of advanced tdecommunications facilities should no
longer be obligated to provide non-discriminatory access to their networks.  Fortunately,
dthough the FCC has repediedly tried to diminate the obligations of nondiscrimingtion in
interconnection and carriage, the fundamenta policy decisons are Hill up in the ar.  Appeds
courts have declared twice that principles of nondiscrimination should gpply to advanced
telecommunications networks. Many regulatory proceedings thet will define the architecture
of the communications network in the 21% century are ongoing at the FCC or in various stages
of litigation.

Thus, the principle of open architecture in communications networks is 4ill in play. A
deeper appreciaion of its importance remains vitd in the policy debate. This paper argues
that alowing network owners to discriminae againgt communicetions, content, equipment, or
goplications represents a dramatic change that would render the information environment
much less conducive to innovation. The mere threat of discrimination dramaticaly affects
incentives and imposes a burden on innovation today.

The case is made for open communications networks by combining two andytic
frameworks. The first perspective is provided by the new fiedd of network theory, which
pinpoints the source of the benefits of open communications. The second perspective is
provided by andyss of network economics. It highlights the postive aspects of network
effects and feedback loops. Concerns about network effects that may enhance the market
power and anticompetitive behavior of firms domingting critical locations in the plaiform aso
need to be raised. By describing the underlying network principles that created the conditions
for a technologicd revolution, the paper endeavor to highlight criticd policy decisons tha
helped to creste and sudain the dynamic innovaion environment in the narrowband past,
which should be embraced for the broadband future.

OPEN COMMUNICATIONSAND THEDIGITAL INFORMATION REVOLUTION

The digitd communicatiions platform conssts of four layers the physicd layer, the
code layer, the applications layer, and the content layer. At the physicd layer, cheap,
powerful computers, routers, switches, and high-capacity fiber optic cable are the rapidly
proliferating physicd infredructure of the digitd economy that dlows communicaions a
risng speeds with faling costs. In the code and applications layer, asoftware revolution is the
nervous sysem that endbles messages to be routed, trandated, and coordinated. Open
protocols faecilitate communications. Standardized and pre-ingdled bundles of software
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gpplications have dlowed the rapidly expanding capabilities of computer hardware to become
accessble and useful to consumers with little expertise in computing. At the content layer,
every sound, symbol, and image now can be digitized. As computing speeds, storage capacity,
and transmisson rates become big enough, fast enough, and chegp enough, it becomes
feasible to move huge quantities of voice, data, and video over vast distances.

The technologicd changes had dramatic economic effects.  Supply-side, economies of
scde and scope drove costs down. By increasing the number of units and types of services
sold, the cogt per unit fdls dramaticdly. Demand side economies of scae, known as network
effects, are an equd, if not more powerful, source of cost reductions. AS more CONSUMErs use
a paticular technology, each individud consumer can derive grester benefit from it. In
addition to the direct network effects (direct communications between end-users on the
network), larger numbers of users seeking specidized applications create a larger library of
gpplications that become avalable to other users.  As the ingdled base of hardware and
software deployed grows, learning and training can be applied by more users and to more
USES.

The nature of information reinforces the technologicd and economic changes.
Information production exhibits unique characterigics It is ggnificantly non-excludable.
Once information is digributed, it is difficult to prevent it from beng shared by usars. It is
nortrivarous. The consumption of information (reading or viewing) by one person does not
detract from the ability of others to derive vaue from consuming it. It exhibits postive
externdities. Information is a mgor input to its own output, which crestes a feedback effect.
Putting information into the world enables subsequent production a a lower cost by its
origind producers or others. Where network effects and feedbacks are direct and strong, they
create positive feedback loops.

The effect of the digitd platform was driven by the fact tha the three mgor
components of the digitd plafoom - the persond computer, the Internet, and
telecommunications networks — had open architectures for key interfaces. The architectura
interfaces to access the components were avalable to al potentid users and producers on
identical terms and conditions. Users did not have to negotiate rates, terms, and conditions or
request permisson to deploy or interconnect new components or services. Individuas seeking
to plug into or develop a component or gpplication for the platform could not be discriminated
againd. They smply had to conform to an open standard.

Decentrdized experimentation by users turned them into producers whose command
over increesng computing power created the conditions for a dramatic increase in innovation.
The Internet unlesshed compstitive processes and innovation exhibiting the fundamenta
characterigtics of audacious or atomigtic competition. Open communications networks played
a key role by dlowing experimentation, innovaion and commercid activity to flourish
rapidly across a broad nationd and international scope.

A grong commitment to open architecture was critica to ensuring the platform was
open. A longer historical perspective on the role of open communications networks in the



devdopment of capitdis economies suggests that increasingly interconnected and open
communications networks have played an important part in furthering economic growth.

The legd obligaions of common cariage and nondiscrimination, ensuring  open
access to the highways of commerce and means of communications, dates back to the end of
feudalism and emergence of capitdisn. They have been applied in increesngly sophisticated
forms of commerce and communications, from early inns to roads and highways, cands,
rallroads, the mail, telegraph, and teephone. The FCC's Computer Inquiries were the
information age embodiment of these principles.

The commitment to open architecture in public policy went father. The Internet
protocols themsdves were the result of a search for a more robust architecture for
communications. Having initisted the Internet project based on principles of open
architecture, the government’s insstence that open protocols be supported, as the Internet
moved toward widespread availability, was aso an important policy decision.

ROBUST NETWORKSAND TECHNOLOGICAL CHANGE

Emerging network theory heps to explan the fundamenta inditutiond underpinning
of the dramatic technologicd and economic developments associated with the open digitd
communications plaform. Across a range of physcd and socid sciences, this theory offers a
policy-relevant explanation of robust (successful) inditutions based on an understanding of
the principles of network architecture. The architecture of the network dictates its robustness.
Open architecture is a key to multiscae connectivity, the centrd architecturd feature of
“ultrarobust”  networks. This is dso the fundamentd characterigtic of the digitd
communications platform that is critica to the new information environmen.

Interconnectivity is a criticad feature of networks. Robust networks are typified by the
formation of links between nodes, with hubs forming bridges that hold the network together.
In robust networks, hubs and links form modules. Modules share strong internd ties and
specidize in discrete functions, but have week ties to the rest of the network through bridges.
Successful networks grow and establish dtructures according to rules that foster efficient
communications dructures.  The efficient, robust networks are hierarchicd and modular;
exhibiting both decentrdized and didributed communications traits. This dlows
experimentation a the periphery, without threatening the functiondity of the network.
Failure is not catastrophic, since it can be isolated and its impact minimized. Success can be
pursued independently because of modularity and exploited quickly because of efficient
communications.

Robust networks support rapid and efficient technologica innovation.  Efficiency in
decisonrmaking occurs by bresking down problems and solving them a the “locad” levd,
because locd information is the ultimate source of the solution, but locd clusters must be
modules, possessing adequate resources and autonomy to solve problems.  The reault is
efficent as long as it economizes on the need to flow information up through the hierarchy.
Modularity with open interfaces loosens the dependence on smultaneous solutions to multiple
problems by supporting implementation a different places and different rates.  The digitd
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communications platform exhibits these characteritics in the extreme. It is modular,
hierarchica, and distributed. It exhibits dense, multiscde connectivity. It has the
characterigtics of an ultrarobust network.

The digitd communications plaform has transformed the very fabric of the innovation
process The open digitd communicatiions platform facilitates and acceerates technologica
innovetion by dtering the informaion environment to make didributed solutions more
feedble  The digitd communications plaform became a citicd enabling technology, in
which interconnection, interoperability, and maximization of avalable functiondity to end-
users ae essentid ingredients for the continued flow of dynamic innovation. The digitd
revolution alows technical knowledge to be embodied in software and hardware and to be
implemented and coordinated with rgpid communications over great distances.

Technologicad innovation has moved outsde the firm. As hierarchicd modularity in
the network replaces veticdly integraied hierarchy in the firm, complex digitd platform
indugtries have benefited from open network approaches. Smdler innovative firms each
pursuing a paticular chdlenge results in grester innovation and technological change
Veticd integration and extreme hierarchicd dructure lose ther comparative advantage;
modular flexibility and connectivity gain significant advantage.

The revolution in communications and computing technology combines with the
inditutional innovation of the Internet to create not only a potentidly profound change in the
environment in which information is produced and distributed, but it opens the door to greater
competition among a much wider set of producers and a more diverse st of ingitutions. The
deeper and more pervasvely the principle of openness is embedded in the communications
network, the greater the ability of information production to stimulate innovation.

Given the characteridics of the digitd communication platform, public policy should
favor open interfaces in the platform because of the strong complementarities across a large
number of components. Coordination and collective action problems make it difficult to
coordinate progress through private transactions.  Private interests with Strategic assets can
“hold up” the advancement of the platform. Open interfaces overcome these problems. In
each of the components of the platform, repeated efforts to impose proprietary closure were
chdlenged and regected. In the tedlecommunications network and the Internet, public policy
resisted closure.

THREATSTO OPEN COMMUNICATIONSNETWORKS

A framework for economic andyss of the digitd communications platform must dso
recognize the potentid for new and more harmful types of anticompetitive behavior in
platform indudries.  Platforms heightened the potentid for negative, anticompetitive actions
by private paties who have a dominant postion a key locaions of the plaform. This dso
provides the basis for policies to defend the open architecture of the platform. Dominant
firms that own and control key layers of the platform may have the incentive and ability to
protect and promote their interests, distorting the architecture of the platform at the expense of
competition and dowing innovation.



In old economy indudtries, verticd leverage is exploited by business practices. By
integreting across stages of production, incumbents can gain control over criticad inputs,
which can be withdravn from the open market, driving up competitors costs. This verticd
integration creates barriers to entry by forcing potentid competitors to enter a more than one
dage, making competition much less likdy. Exclusve and preferentid deds for the use of
fecilities and products compound the problem. Verticd integration facilitates price squeezes
and enhances price discrimination.

In a plaform industry, verticd leverage can take an additiond and more ingdious
form, technologicd manipulation. Introduction of incompatibilities can impar or undermine
the function of disfavored complements. The refusd to interoperate or the withholding of
functiondities is an extremdy powerful tool for exduding or undermining rivas and thereby
short circuiting competition.

The growing concern about digital information platform indudries derives from the
fact that the physcal and code layers do not appear to be very competitive. There are not
now, nor are there likely to be, a sufficient number of networks deployed in any given area to
sudtain vigorous competition. Vigorous and balanced competition between operating systems
has not been sustained for long periods of time.

Dominant firms a the physcd and code layers have a vaiety of tools to cregte
economic and entry barriers such as exclusve deds, retdiation, manipulation of standards, and
drategies that freeze customers. They can leverage their access to customers to reinforce their
market dominance by credting ever-larger bundles of complementary assets. Control over the
product cycle can impose immense costs by creating incompatibilities, forcing upgrades, and
by spreading the cost increases across layers of the platform to extract consumer surplus. If a
firm is a large buyer of content or applications or can dictate which content reaches the public
through control of a physical or code interface, it can determine the fate of content and
gpplications devel opers.

These anti-competitive behaviors are attractive to dominant firms in the physicd and
code layers for datic and dynamic reasons. preserving market power in the core market,
preventing rivals from achieving economies of scde enhancing the &bility to price
discriminate, driving competitors out of neighboring markets to create new market power, and
diminishing the pool of potentid competitors. The observable behavior of the incumbent wire
owners gives immediacy to the concerns that the physca layer of the communications
platform will not perform efficiently or in a competitive manner without a check on market
power. Public policy should resst efforts to impose proprigtary closure, which would
undermine the open architecture of the platform.

THE IMPORTANCE OF | SPSIN THE COMMERCIAL SUCCESSOF THE INTERNET

ISPs are the initid hubs on the periphery of the Internet closest to the end-user end-
points. ISPs played a critical role in the adoption of Internet services by the public.
Moreover, because the focad point of change in the Internet revolution has been a the
periphery of the communications network, we should not be surprised to find the most

6



pronounced effect of a change in policy there. Certainly the conflict over open architecture
has been centered in a battle between | SPs and network owners.

ISPs were generaly small operators who tied together the broader population of users.
Buying wholesde tdecommunications service from tdephone companies and sdling basic
Internet access, combined with a variety of additiond applications and services, to the public,
they trandated the complex technologies that had to be combined to use the Internet into a
mass market servicee Some of the underlying innovations that the ISPs adapted and
popularized had been around for a while; some were very recent, but there were few plain
vanillalSPs, offering only basic accessto the Internet.

Local specificity and the importance of the linking and communications functions of
ISPs were critica because adaptation requires meeting the needs of a diverse set of users.
Thousands of ISPs tailoring services to customer needs supported the rapid spread of Internet
subscription and use, but the impact of these 1SPs went beyond merely spurring the adoption
of Internet service. They opened markets that were neglected by dominant ISPs and forced
dominant firms to make services avalable that they might well have ressted had they not
faced the competition.

The competitive pressures brought by amdl 1SPs and the investment in
complementary communications equipment, simulated by having nondiscriminatory access
to the underlying network, represents a genera pattern that can be expected to be repeated. In
fact, a amilar process can be seen in the development of competitive loca exchange carriers
(CLEC9). These entities began by innovating in marketing and customer service, but they aso
made substantial contributions to the production sSde of the industry. They have driven
innovation in operating support and back office systems, rights of way and collocation, and
the provisoning and use of fiber.

Thus, the introduction of competition in a middle or gpplications layer not only
promotes efficiency in that layer, but it may provide the base for launching competition across
layers, as well as simulating invesments in complementary assets. It is this competition that
IS undermined by the closure of the physicd layer as the Internet trandtions from the open,
did-up communications network to the closed broadband networks being fostered by current
FCC policy.

Cable operators have successfully imposed a number of conditions that create
discriminatory network access into consumer service agreements or contracts with service
providers or have implemented such conditions in the network.  Although telephone
companies ostensbly have been required to provide access to their advanced
telecommunications networks, they have made life miserable for the independent 1SPs and
CLECs.

ISPs have identified a range of ways the dominant facility owners impede their ability
to compete, beyond outright foreclosure. The proprietary network owners mpar the ability
of competitors to deiver sarvice by redricting their ability to interconnect efficiently and
deploy or utilize key technologies that dictate the quality of service The facility owner can
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give dffiliated ISPs preferentid location and interconnection, refusng to peer with other 1SPs
or to guarantee qudity of sarvice to undffilited 1SPs.  Bundling of competitive and
noncompetitive services places competitors a a disadvantage. The price charged for access to
the network for unaffiliated ISPs is far above costs and leaves little margin. Consumers pay a
pricetoo. The resulting price istoo high and dampens adoption.

The results of the closure of advanced telecommunications services are becoming
cdear. The independent business of buying tdecommunications services and sdling Internet
access savice has been dl but diminated from the high-speed Internet market. Throughout
the history of the commercia narrowband Internet, the number of service providers was never
less than 10 per 100,000 customers. At present, and for mogt of the commercid higtory of the
industry, there have been 15 or more I1SPs per 100,000 subscribers on the open, dia-up
Internet. In contrast, there are now fewer than 2 1SPs per 100,000 customers on the high-
speed Internet. For cable modem service there is less than 1 Internet service provider per
100,000 customers.

The Internet model has been turned on its head in the closed broadband space.
Andyss proclam criticd mass of deployment and wait for the killer goplication, while they
worry about how average users will be induced to adopt services. That was exactly the
function of the ISPs, who have been decimated by the denid of access to customers. More
importantly, Internet gpplications did not wait for a subscriber base, they drove demand for
subscription. By cutting off access to advanced tdecommunications service — the oxygen of
the Internet — fadlity-owners have diminated competition a the sarvice levd. A smdl
number of entities domingting the sde of high-speed Internet access and dictating the nature
of its use is the antithess of the environment in which the narrowband Internet was born and
enjoyed such ragpid growth. In contrast to the steedy flow of innovations and the growth of a
large customer sarvice sector that stimulated the adoption of narrowband Internet service by a
majority of households, the broadband Internet is awasteland for innovation.

I NTERNET PROTOCOL-ENABLED SERVICES

The ddfinitions of tdecommunications and informaion savices in the
Tdecommunications Act of 1996 fits the four-layered modd closdy. Telecommunicetions
savices ae defined by the transmisson of daa (physica layer) subject to network
management capabilities (code layer). Information services ae defined by capabilities
(applications) and subject to user control (content). The definitions adopted by Congress
make it clear that the tranamission of data over the telecommunications network on which
Internet  Protocol (IP)-endbled services rdy is a tdecommunications sarvicee  The plan
language of the dtatute has led the Ninth Circuit to that concluson twice over the past four
years.

In the 1996 Act, Congress made it clear that not every transmisson is a
telecommunications sarvice and not every goplication is an informatiion service. The nature
of a sarvice is not defined by the technology or the protocols used to manage the network; it is
defined by what the service does and how it is offered to the public. Congress reected the



idea that the use of a new technology or the use of a new switching protocol automaticaly
renders a service an information service. In fact, it said quite the opposite.

Under the mantra of deregulation, the FCC has sought to diminate the public interest
obligations of nondiscriminatory interconnection and carriage for the nation's advanced
telecommunications networks. By failing to regulate the physcd layer, the commisson has
exposed the vibrant competition and innovation on the Internet to the threat of foreclosure. It
has dso made it more difficult to deregulate the other layers of the platform.

The fact that the underlying transmisson is a tdecommunications service does not
mean that the gpplicaion riding on it cannot be a telecommunications service as well. Each
of the components must be andyzed separately to determine how to define the service. The
Ninth Circuit concluded that a service sold to the public could combine both a
telecommunications service for transmisson and an information service. It is obvious tha a
sarvice sold to the public dso could combine two teecommunications sarvices. In a
converging network, however, lines will be difficult to draw. In the past, the Commisson has
st out to find indicators of the nature of the service as defined by the naure of the
transmission, its management, and function.

Because Congress provided explicit direction that changes in protocols for the
purposes of network or service management do not change the definition of the service, the
initid atempt of the Commisson to ded with these matters relied on the concept of a “net
change’ in the form of the transmitted message. It used the digtinction between the code layer
and the applications layer to conclude that a change in the protocol to manage the network
does not create an information service. That a transmisson begins and ends as a voice cal, for
example, but is managed by being divided into packets, does not make it an information
savice. The transmisson remans a tedlecommunications service.  Andyss of the rdaionship
to the North American Numbering Plan is dso a code level congderation. Reliance on the
exiding tdecommunications addressing protocol is an indicator that the sarvice remans a
telecommunications service.

The Commisson has examined criteria a the physcd layer as wdl. The issue of
whether a physca connection is offered to the public for a fee has played a large role in the
cable modem proceeding. Examinaion of the customer premise equipment (CPE) used is
another undertaking.  Little or no change in the CPE suggests little change in the service
Smilarly, reliance on the public switched network to originate or terminate cals is an area of
inquiry. If a transmission never traverses the public switched network, the case that this is not
a tdecommunications service may be strengthened. The oppositeistrue aswll.

At the applications layer, the quedion of functiondity is centrd. The heat of the
information sarvice definition involves the functions or capabilities that are supplied.
Ddivery of voice cdls in red time is a didinct function. Similarly, in the 911 proceeding, the
functiondity of providing red-time, two-way communications was a condderation. If a
sarvice relies on the public switched network, it is more likdy to be a tdecommunications
service.



At the content layer, the criticd issue is the way the end-user interacts with the data
Does the end-user control the content and direction of the transmisson? Is there an end-user
to end-user connection? How are services marketed to and perceived by consumers (eg., is
the sarvice marketed and does the end-user perceive the service as a subgtitute for a
telecommunications sarvice)? In the 911 proceeding, consumer expectations played a key
role.

Having defined an IP-enadbled sarvice as a tdecommunications sarvice, the
Commission does not have to impose regulation. It can forbear from federa regulation. To
the extent that the Commisson would like to forbear from imposing public interest
obligations on specific telecommunications services in gecific geogrephic aress, it must
engage in a full and complete proceeding under Section 10 of the 1996 Act. In order to
forbear, the Commisson must make a series of findings

(1) enforcement of such regulaions or provisons is not necessary to ensure
that the charges, practices, classfications, or regulations by, for or in
connection with that tdecommunications carier or telecommunications
savices ae jusd and reasonable and are not unjustly or unreasonably
discriminatory;

(2) enforcement of such regulation or provison is not necessay for the
protection of consumers; and

(3) forbearance from gpplying such provision or regulation is inconsstent with
the public interest.

It is noteworthy that the fird prong of the forbearance test uses terms from the
common carier language of the Communications Act tha seem to target the physica and
code layers of the platform. The second prong ded's with the applications and content layers.

The Commisson cannot forbear regulating voice over Internet protocol (VOIP)
savices offered by owners of advanced telecommunications network.  The advanced
telecommunications services provided by telecommunications carriers fal al three prongs of
the forbearance test.  Unregulated telecommunications service providers will charge rates and
impose conditions that are unjust and unreasonably discriminatory. Consumers will  be
abused and the public interest will not be served.

Whether 1P-enabled telecommunications services meet the second and third prongs of
the forbearance standard is a matter for andyss. The need for consumer protection regulation
arises from the nature of the service provided and the state of the marketplace that provides it
(independent of the regulation of the advanced tdecommunications service). Necessities tend
to receive grester regulatory attention. Sustained and vigorous competition provides the best
consumer protection and isthe only basis for forbearance.

Presently, both the FCC and the date public utility commissons provide consumer
protection through minima regulation of various aspects of the service transaction. Federd
authorities require truth in billing and prohibit damming. Congress has mandated protection
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of consumer privacy. State authorities regulate the qudity of service and seek to ensure that
companies meet minimum financid and managerid dandards.  The persgence of these
regulations reflects the nascent nature of competitive sde of locd telephone service and
continuing problems in these new markets Consumer protection regulation reflects market
conditions, not the characteristics of individual companies.

There are certain public goods that regulators might well find will not be provided, no
matter how competitive the marketplace becomes. E-911 sarvice is such a public good.
Allowing optiond participation creates a free rider problem that can ultimately undermine the
entire service. It robs the public of the protection of a ubiquitous E911 service. We doubt
that the Commisson can find that forbearing from E-911 regulation is in the public interest.
Access for consumers with disabilities may be a smilar public good. Teecommunications
sarvice providers may not find it profitable to serve such customers, no maiter how
competitive the market becomes, yet, in pursuit of universa service, society demands that
they be provided services that are “readily achievable.”

CONCLUSION

The open achitecture of the digitd communicaion platform is powerful, but fragile.
Open communication plaforms hold a specid role in the “new” economy. An open and
accessble physica layer is criticad to the vaue cregtion in the platform because it promotes a
dynamic space for economic innovation. The true vaue in the network arises from the
cregtive exploitation of functiondities at the higher levels of the platform.

Arguments againg the obligation of nondiscriminatory interconnection and carriage
misread the higory and incentives of owners of the physicd facilities and they misunderstand
the vdue and role of the digitd communications platform. It has the unique characterigtic of
being both a bearer sarvice tha affects the ability of many indudtries to function, as dl
transportation and communications technologies do, and a generd purpose, cumulative,
systemic, enabling technology that dters the fundamentd way in which numerous industries
conduct their business and create technologica progress. It is dectricity, the ralroads, and
the telephone rolled into one.

Current arguments againg obligations to provide nondiscriminatory access ae
inconagent with centuries of legd practice  Obligations of nondiscrimingtion (eg. common
cariage) were born with and are part of the DNA of capitaism because they facilitate and
expand commerce.  Monopoly ownership of the means of communications is not now, and
never has been, a necessary legd condition for common carier datus. The exisence of
inteemodal competition in other indudries did not diminae the obligation for
nondiscrimination. Public roads competed againgt privately owned canas, but they both were
subject to common carrier obligations.  Private railroads competed with cands and roads, and
they dl were subject to common carier obligations. Tdegraph, wirdine telephone, and
wirdess dl are common cariers. As we have layered dternative modes of communications
one atop another, each using a different technology, each optimized for a somewhat different
form of communications, we gtill impose the common carrier obligations to ensure access.
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The empiricd record shows that even oligopolistic competition for a criticd
infragtructure industry will leave far too much rent and control in the hands of the network
owners.  After repeated efforts by teecommunications facility owners to assert control over
access to the Interndt, it is hard to imagine they will willingly adopt an open architecture. The
leverage they enjoy in a blocking technology and the interest they have in related product
markets digposes them to maximize profits by maximizing proprigtary control over the
network. In so doing, they can reduce the competitive threat to their core franchise services
and gan advantages in new product markets. Facility owners demand a levd of verticd
control that creates uncertainty about future discrimination, whose mere exisence is sufficient
to chill innovetion.

What is dear, then, is tha mantaning an open communicaions platform for
advanced sarvices is in the public interest because only such an obligation can ensure a
vibrant, high-speed, next generation of the Internet that will drive innovation, provide a
greater flow of information, and have a podtive impact on the economy and society. Given
the nature and role of networks, policymakers should reconsder and reverse the decison to
dlow proprigtary discrimination to undermine the open architecture of the digitd
communications platform. The role of regulation should be to ensure that drategicaly placed
actors cannot undermine innovation a any layer of the platform. This is best achieved by
mandating that the core infrastructure of the communications platform reman open and
accessbleto dl.
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[I. OPEN COMMUNICATIONSAND
THE DIGITAL INFORMATION REVOLUTION

PuBLIC PoLICY AND THE INFORMATION REVOLUTION

In the late 1980s, consumer advocates helped push back efforts by the dominant
telephone companies to assat control over the Internet through control of the
telecommunications network.®  The consumer advocates believed that there was a critical
choice to be made between a centrdized and a decentralized approach to providing
information services® They warned that the approach advocated by the communications
companies “could set the information age devdopment back by undermining the diverdfied,
innovative process of the current decentraized approach.”® The characterisics of the
decentralized gpproach tha the consumer andyses singled out proved to be the essentid
characterigtics of the Internet:

Pragmatic:. Mogt of these new, innovative sarvices have close subgtitutes. Why
not give individuds maximum flexibility in the choice of equipment and
services alowing them to develop applications at the periphery of the network?

Decentralized: Decentrdlized decisons will sdect the most cod-efective
technologies for specific applications.

Periphery: Intelligence is more concentrated in homes and businesses and on
the premises of service providers who connect therr services through a locd
transmisson network.

Applications. Specific applications will be required to be cost effective. There
will be successes and fallures, but the process of trid and error driven by profit
will generate lowest cost and minimize public cost risks of network
gpplications.

Individudized: Cogts are more highly individudized, borne by those who
develop the applications and those who choose to subscribe to them, ether
through or around the public network.*

The consumer andyss argued that fundamenta changes in technology had created the
basis for a dynamic information environment®  In particular, “the fact that a greet ded of the
necessary intelligence is currently located on the periphery of the information age network has
led to a pragmatic, decentralized pattern of development.”®

Many paticipants in the debate over advanced telecommunications services (that
underlie high-speed Internet services) have pointed out that for three decades the FCC played
a key role in creating the dynamic environment that supported the development of the Internet
through policies set in its “Computer Inquiries”’ In these proceedings, the FCC kept the
underlying telecommunications facilities open and available, ensuring that firs computer data
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sarvices, then enhanced services and later information services could grow withou the threst
of foreclosure or manipulation by network operators. Lawrence Lessg is blunt about the
government’s role, noting that “[p]hone companies... did not play... games, because they
were not alowed to. And they were not alowed to because regulators stopped them.”® Thus,
a determined commitment to open communications networks was critical to the widespread
development of the Internet — “The government's activism imposed a principle andogous to
[end-to-end] design on the tdephone network.. By requiring the naurd monopoly
component a the basc network leve to be open to competitors a higher leves, inteligent
regulaion can minimize the economic disruption caused by that natural monopoly and permit
as much competition as industry will alow.”

Government activism was aso crucia in promoting the spread of the open architecture
of the Intemet.’® Not only was a decentralized communications network conceived by an arm
of the Defense Depatment and pushed over the objection of the dominant communications
companies, but a requirement that open protocols be used by interconnecting networks as the
Internet was rolled out to inditutions in civil society led to a deegply embedded open
architecture in the Internet.

Telephone companies did not get their way a the start of Internet commercidization.
Communications networks remained open and the telephone companies ability to leverage
control over the communications infragtructure remained condrained by public policy. The
network was interconnected and accessble to producers and consumers, free from the
domination of centraized network operators and not Bakanized by proprietary standards.
Decentrdized activities and widespread experimentation were encouraged by very few
restrictionson use. 1

What emerged was a digitd communications platform comprised of a highly
interrdlated st of activities in the communications, computer, and information industries.
Indeed, technological convergence has blurred the digtinction between these activities. In the
economics literature, the st of information and communications technologies (ICT) ae
widdy seen as creding not merdly a new environment in which information is produced and
distributed, but also arevolutionary change in awide range of economic activities 12

After a remarkable decade of commercia success, the open architecture of the Internet
was again chdlenged by the ownes of a new tdecommunications network — cable
operators.’® Contralling the dominant fadliies for advanced tdecommunicaions
functiondities, they sought to operate the network on a closed, proprietary bass. Consumer
groups were among the fird to oppose this effort to abandon the principle of open
communications networks:

Today... [t]here is no bundling of connectivity (tlephone service) and content
(Internet service). Any Internet service provider can advertise a phone number
and be reached by a local phone cdl. It is that unfettered access that has been
the seedbed of Internet creativity. It is that access that is threatened by the
closed access modd the cable indudtry is pursuing.
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The centrd consumer concern is that AT&T [the largest cable operator at the
time] is pursuing policies that... will extend the cable modd of a closed,
proprietary network to broadband Internet services...

The cable TV modd, based on private cariage, is quite different. Closed
system operators choose who has access  Unéffiliated suppliers of content
have no way to sdl directly to the public. They must negotiate with the owner
of the transmisson sysem who sds the tems and conditions of
Interconnection and can keep them off their networks.

As a result of these redrictive policies, the offer of commercid services is
being retarded and consumers are losing crucid dternatives.

These practices are anticompetitive and will damage the free flow of services
on the Internet... The abusive treatment of unaffiliated 1SPs that will occur in
a market populated with closed systems will undermine the fundamenta nature
of the Internet.1

After five years of debate, the FCC officidly abandoned its extremely successful
policy of requiring open communications networks. It first proposed to alow cable modem
service to be closed.®® It then proposed that telephone companies be alowed to deny access
to their advanced telecommunications networks.'®

The decison about access to the advanced telecommunications networks remans an
open, front burner issue, however. Recently, the U.S. Court of Appeds for the Ninth Circuit
resffirmed it origind decison to regect the FCC's view of cable modem service!’ The FCC
has not issued a find order in its telephone DSL proceeding. Thus, there is Hill time to
recondder the fundamenta question of open access to the advanced telecommunications
network.

THE STRUCTURE OF THE DIGITAL COMMUNICATIONS PLATFORM

To appreciate the dramatic shift that took place in the information environment with
the emergence of the digitd communications platform, it is hepful to view the plaform as
conssting of four layers (see Exhibit 11-1):*® the physicd layer, the logic or code layer, the
gpplications layer and the content layer. It is a plaform because there are strong
complementarities between the layers and each layer sustains broad economic activity in the
layer above it!® Shane Greenstein notes “[g] plaform is a common arangement of
components and activities, usudly unified by a set of technicad sandards and procedurd
norms around which usars organize ther ectiviies Paforms have a known interface with
respect to particular technologies and are usudly ‘open’ in some senee”®®  The digitd
communications plaiform is an important plaiform because of the gpecid role tha
communications and information play in the 21% century economy. Moreover, public policy
plays an important role because plaforms “are typicdly associated with subgtantia
externdities whose valueis difficult to capture”!
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Exhibit I1-1: Layersof the Digital Communications Platform

The content layer is made up of the specific task or
problem solved in a given execution of an goplication.

The end-user or aservice provider can provide content.

Applications are programs that execute a sequence of
steps to solve a problem or perform atask for the user.
(e.g. emall, peer-to-peer, VOIP)

CONTENT

APPLICATIONS

The code layer involves the protocols and standards with
which communications equipment interconnects,
interoperates, and communicates. Operating systems and
communications protocols can be resdent in
communications equipment and devices or network

equipment or both. (e.g. TCP/IP, NANP)

The physicd layer is composed of three dements; (1) a
transmisson medium (e.g. wires or spectrum) that links
(2) communications equipment in the network with (3)
appliances or devices a the consumer premises. Direct
communications between gppliancesisaso an
increasingly feasible activity. (e.g. Cable Modem,
DSL, wirdess

CODE

PHYSICAL
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The physcd layer is composed of three dements. It has (1) a transmisson medium
(eg., wires or gpectrum) that links (2) communications equipment in the network with (3)
goppliance or display devices a the consumer premises (PC, TV). Direct communications
between gppliances is dso an increesngly feasble activity. The logic (or code) layer
involves the codes and standards with which communications equipment and display devices
interconnect, interoperate, and communicate.  Protocols interpret the signas.  Operating
sysems dlocate and coordinate the resources of the sysem. The operating systems and
communications protocols can be resdent in communications equipment and devices or
network equipment or both.  Applications conditute the third layer.  Applications ae
programs that execute a sequence of steps to solve a problem or perform a task for the user
(like eemal or file-sharing). The content layer is made up of the specific task or problem
olved in a given execution of an gpplication. The end-user or a service provider can provide
content.

The emergence of the digitd communications plaform dtered the rdative cost and
importance of the factors of information production. The growth of the Internet and its
underlying technologies changed the fundamenta economics of information production and
later the economics of technologicd change. At the physica layer, chegp, powerful
computers, routers, switches and high capacity fiber optic cable are the rapidly proliferating
physca infragructure of the digitd economy that dlow communications a risng speeds with
fdling costs®® In the code and applications layer, asoftware revolution is the nervous system
that enables messages to be routed, trandated, and coordinated.®®> Open protocols facilitate
communications. Standardized and pre-ingtaled bundles of software gppear to have dlowed
the rapidly expanding capabilities of computer hardware to become accessble and useful to
consumers with little expertise in computing. At the content layer, every sound, symbol, and
image can now be digitized®* The more complex the sound or image, the more data has to be
encoded and decoded to accomplish the digital representation.?® However, when computing
peeds, storage capacity and transmission rates become big enough, fast enough, and cheap
enough, it becomes feasble to move huge quantities of voice, data, and video over vast
distances.

Communications and computer industries have adways exhibited network effects and
strong economies of scde?® By increasing the number of units sold, the cost per unit falls
dramatically.?” Cost savings may apply not only to initid production costs, but dso to service
and maintenance costs. Digitization may reinforce these economic characteristics because
economies of scope reinforce economies of scde.  Adding service to the bundle lowers
average costs.

Computer industries exhibit other characteristics.  As the inddled base of hardware
and software deployed grows, learning and training in the dominant technology is more
vauable since it can be applied by more users and to more uses?® As more consumers use a
paticular technology, each individuad consumer can derive greater benefit from it. In
addition to the direct network effects, larger numbers of users seeking specidized applications
create a larger library of gpplications that become available to other users, and secondary
markets may be crested. These are al the pogitive benefits of network externdlities.
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The power of the digitd communications plaform stems in pat from the fact that
information production exhibits unique characterisics. It is significantly non-excludable®®
Once information is digributed, it is difficult to prevent it from being shared by usars. It is
nonrivarous®  The consumption of information (reading or viewing) by one person does not
detract from the ability of others to derive vaue from consuming it. It has high first copy
costs®!  The cost of digribution is low reative to the cost of producing information. It
exhibits postive externdities®®  Putting information into the world enables subsequent
production at lower cost by its origind producers or others. In some respects, information is
dso subject to network effects®®  The production and distribution of information becomes
more vauable as more people gain access to it. Information is a mgor input to its own
output, which creates a feedback effect.>* Where network effects and feedbacks are direct and
strong, they create positive feedback loops.

The effect of the digitd platform dso was driven by the fact that the three mgor
components of the digitd platform — the persond computer (PC), the Internet/Web and the
telecommunications network — had open architecture for key interfaces during ther initid
deployment and commercia success. By open, | mean that the architecturd interfaces to
access the component were available to dl potential users on identical terms and conditions®®
Users did not have to negotiate rates, terms and conditions or request permission to deploy
new components or services. Individuals seeking to plug into or develop an gpplication for
the platform could not be discriminated againg.

The orders of magnitude of change that underlies the growth in the computer and
communications industries are enormous®®  Since the first desktop computers entered the
resdentid market about thirty years ago, desktop computers have undergone a remarkable
trandformation. “The cost of processng information and data that once might have been
hundreds of thousands, if not millions, of dollars is rapidly fdling to zero. The IBM-370-168
mainframe (circa 1975) sold for $34 million; today a persond computer with an Intel
Pentium chip retails for about $1,500 and is nearly 1,000 times faster.”*” The cost has been
aut in hdf in the two years since this observation was made. Data transmisson costs have
fdlen dramaticaly aswell.

THE BROADER | MPACT

When such a dramatic change takes place in a technology thet is criticad to a variety of
activities, the effects are fdt throughout society. Hidoricdly, dramatic changes in
communications and transportation technology have affected souag/ deeply.®®  The ongoing
technological revolution does so aswell, but in a uniquely profound way.*

Although an obligation to provide nondiscriminatory access to  communicetions
networks has been a long-danding principle in the U.S, the most recent iteraion of this
policy had a paticulaly powerful effect because it interacted with the spreading technology
(computer) and architecturd principle of the Internet (end-to-end) to creste a uniquely
dynamic environment. The digitd communications platform “links the logic of numbers to
the expressve power and authority of words and images. Internet technology offers new
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forms for socid and economic enterprise, new versdtility for business relationships and
partnerships, and new scope and efficiency for markets.”*°

The Internet unleashed competitive processes and innovation exhibiting the
fundamental  characterisics of audacious or aomistic competiion**  Decentralized
experimentation by users who had command over increasng computing power crested the
conditions for a draméic increase in innovation.*> Openness of the communications network
was centrd to this newly dynamic environmertt.

Because computing intdligence can be didributed widdy, and the activities of the
endpoints communicated so quickly, interactivity is trandformed. “As rapid advances in
computation lower the physica cepitad cost of information production, and as the cost of
communications decline, human capital becomes the sdient economic good involved in
information production.”*®  Users become producers as their feedback rapidly influences the
evolution of information products.

It is a proven lesson from the higory of technology that users are key
producers of the technology, by adapting it to ther uses and vaues and
ultimatey trandforming the technology itsdf, as Claude Fischer...
demondrated in his hisory of the tdlephone. But there is something specid in
the case of the Internet. New uses of the technology, as wdl as the actua
modifications introduced in the technology, are communicated back to the
whole world, in red time. Thus the timespan between the process of learning
by usng and producing by usng is extreordinarily shortened, with the result
that we engage in a process of learning by producing, in a virtuous feedback
between the diffusion of technology and its enhancement.*

The inditutiond forms that will expand are those that economize on the most vauable
factor of production (now human capitd) by facilitating communications to reduce cost or
maximize output*® Alternatively, the scarcest or most critical input to production becomes the
focd point of atention in economic activity.*® This mekes it possble for a wholly new form
of information production — based on peer-to-peer reationships — to exit on a sustainable
basis*’ By drawing on a broad and diverse supply of human capitd, a loose, collaborative
approach can provide a potent mechanism for production.

The impact of this shift in information production is not limited to new organizationd
forms. Those who have studied corporate changes in the last quarter of the twentieth century
have found smilar paterns®® The new thrust of corporate organization, based on distributed
intdligence and a fla structure, reflects these forces®®  Hierarchy is out; horizontd is in.*°
The ability to coordinate a a distance dramaticaly dters the nature of centrdized control,
trandferring much decison-making to dispersed management. A Harvard Business School
Press publication, graphicdly titled Blown to Bits summarized the dramatic change
compeling corporate adjusment as follows “Digitd networks findly make it possble to
blow up the link between rich information and its physcd carier. The Internet Sands in the
same reation to televison as televison did to books, and books to stained glass windows.
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The treditiond link . .. between the economics of information and the economics of things —
is broken.”>*

Thus, the revolution in communications and computing technology combined with the
indtitutional innovetion of the Internet to creste not only a potentidly profound change in the
environment in which information is produced and didributed, but it opened the door to
greater competition among a much wider set of producers and a more diverse st of
inditutions.  We find that the deeper and more pervasivey the principle of openness is
embedded in the communications network, the grester the ability of information production to
dimulae innovation.

In 1994, just as the commercid Internet was taking off, a Nationd Research Council
publication referred to the Internet as a “bearer” service. It underscored the concept of open
access “An open nework is one that is capable of carrying information service of dl kinds
from suppliers of al kinds to cusomers of dl kinds, across network service providers of dl
kinds, in a seamless acoessible fashion.”?

Exhibit 11-2 presents the graphic the NRC used to convey the importance of the bearer
sarvice. It draws attention to the fact that the open data network and protocols at the neck of
the hourglass are the link between diverse networks and a broad range of gpplications. Not
aurprigngly, the NRC chose the then current example to make its point: “The telephone
gysem is an example of an open network, and it is clear to most people tha this kind of
sysem is vadly more ussful than a system in which the users are partitioned into closed
groups based, for example, on the service provider or the user's employer.”®® The principles
of opennessit identified bear repegting:

Open to users. It does not force users into closed groups or deny access to any
sectors of society, but permits universal connectivity, as does the telephone
network.

Open to providers. It provides an open and accessble environment for
competing commercid and intdlectud interests. It does not preclude
competitive access for information providers.

Open to network providers. It makes it possble for any network provider to
meet the necessary requirements to attach and become a part of the aggregate
of interconnected networks.

Open to change. It permits the introduction of new gpplications and services
over time. It is not limited to only one application, such as TV didribution. It
a0 permits new tranamission, switching, and control technologies to become
avalablein the future>*

Interestingly, when the FCC officidly abandoned its policy of ensuring open access to
the communications networks, leading technology firms joined in the cal to preserve open
access. The High Tech Broadband Codlition asked the FCC to “protect important
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Exhibit 11-2: Thelnternet AsA Bearer Service
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Source: Nationd Research Council, Realizing the Information Future (Washington, D.C:
National Academy Press, 1994), p. 3.
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‘connectivity principles that have made the Internet what it is today.”>® They offered four
principles:

Consumers have a right to meaningful information regarding technica
limitations of their service.

Consumers should have unredtricted access to their choice of Internet content
using the bandwidth capacity of their service plan.

Cable modem customers should be adlowed to run applications of their choice,
as long as they do not ham the provider's network and are within the
bandwidth limits of their service plans.

Consumers should be permitted to attach any devices they choose, without
prior permission, to their ISP connection, so long as they operate within the
agreed bandwidth and do not harm the provider's network or enable the theft
of sarvices®

The High Tech Broadband Caodition is made up of entities that supply most other non
tranamisson components for the digita plaform. In essence, the Codition is advocating
nondiscrimination or neutrdity of the network for consumers so that vigorous competition can
continue between developers and suppliers of devices, applications and content. The effect of
this “network neutrdity” would be to restore or ensure the fundamentd principle that service
originating on one network would be able to interconnect with and utilize the functiondity of
al other networks, thereby preserving the Internet as a network of networks.

The Internet digribution technology or bearer sarvice trandforms economic activity,
opens new markets, and supports even faster development than previous transportation and
communications revolutions have typicaly done. Asabusinesstext observed:

Taken together these criticd features of the Internet are understood by
economics by generdizing the concept of the Internet’s bearer service through
the idea that the Internet acts as a generd-purpose technology or platform
technology. The reduced transaction costs and pogtive network externdities
often found on the Internet enable new products to be brought to market more
eesily and quickly than in the past.>’

Criticd communications technologies have the most dramatic impact on society and
there is a tendency to link them together as andogies when describing the impact of the
Internet. For example, Mark Buchanan observes that “[t]he Internet has doubled in size
yealy for ten draght years, which amounts to an explosve thousand-fold increase in the
number of computers connected to it. In fact, it has grown in influence even more repidly
than did the telephone early in the twentieth century.”® The implication is that the telephone
had a mgor impact, but the impact of the Internet is even grester. Buchanan goes on to cite
an obsarvation by Peter Drucker from 1998 that compared the Internet and the railroad in a
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way that empheszes the medding of technologies into communications platforms that
transform society:

As [Drucker] sees it, the computer is akin to the steam engine, and the
Information Revolution is now a the point a which the Indudrid Revolution
was in the 1820s. Drucker points out that the most far reaching changes of the
Indugtria  Revolution came not from the deam engine itsdf, but as a
consequence of another unprecedented invention the engine made posshle —
the rallroad. Smilarly, he suspects, it is not computers or the Internet that will
be world-changing, but rather one of their recent spin-offs “E-commerce is to
the Information Revolution what the railroad was 170 years ago, e-commerce
Is cregting a new and digtinct boom, rapidly changing the economy, society
and politics”>®

Joel Mokyr points to dectricity as a better referent.®® Describing the semiconductor’s
“unusud properties’ as “its ability to recombine with other techniques, its complementarity
with downstream innovations, and its consequent pervasiveness in many applications”®
Mokyr concludes that it “merits the term genera purpose technology.”®? Picking up a theme
mentioned earlier, he argues.

there have been few comparable macroinventions since the emergence of
dectricity in the lae ningteenth century... What has hgppened is the
emergence of a lage cluser of separate innovaions with an  unusud
propendgty to recombine with one another and to cregte synergistic innovations
which vadlly exceeded the capabilities of the individud component... The
ggnificance of ICT, then, is not just in its direct impact on productivity but that
it is aknowl edge technology and thus affects every other techniquein use®®

OPEN COMMERCE AND COMMUNICATIONSNETWORKS:
A CORNERSTONE OF CAPITALISM

In the haf decade after Drucker's observation, e-commerce has lived up to its
advanced hilling. Interestingly, the railroads creasted both boom and bust cycles, but drove an
indudtrid spird upward, just as the Internet has.  Moreover, dramatic transformations such as
these ds0 go hand-inhand with mgor inditutiond transformations in the economy. The
rallroad age saw the growth of the corporation, as the digitad communications platform is now
transforming business organizations® | argue in this section that criticd decisions to ensure
non-discriminatory access to the emerging dominant means of communications a the end of
the 19" century — the railroad and tdlecommunications network — played a critical role in the
subsequent  success, just as the decison to keep the tedlecommunications network open for
enhanced and information services did at the end of the 20" century.

The dynamic effect of open communications networks in the digitd age is only the
most recent iteration of a broader process that has been unfolding over haf a millennium. |
have noted that the “Computer Inquiries’ were an evolution of the common carrier principles
to preserve open communications in the information age. We gain another perspective on the
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importance of open communications networks by placing recent developments in the longer
sweep of higory. By doing so we find that open communications and transportation networks
are deeply embedded in the very DNA of capitdism.

As capitdism was disolving feuddism, the emerging socid order discovered an
important new socid, politicdl and economic function — mobility. Physcd and socid
mobility were anathema to feuddism, but essentid to cgpitdism and democracy. Providing
for open and adequate highways of commerce and means of communications were critica to
dlow commerce to flow, to support a more complex divison of labor and to weave smal
distant placesinto anationa and later globa economy.

Legd obligations of common carriage and nondiscrimination were the solution.®®  For
example, under common law, innkeepers were obligated to serve dl traveers, thereby
supporting the movement of people, goods and services. Not only were al to be served on a
nondiscriminatory basis, but when the innkegper hung out his Sgn he brought upon himsdf
the obligation to protect the property of the traveer. A legd text provides the following

ummary:

There is dso in law dways an implied contract with a common innkeeper, to
secure his guest’s goods in his inn... Also if an innkeeper, or other victuder,
hangs out a Sgn and opens his house for traveers, it is an implied engagement
to entertain dl persons who travel that way; and upon this universd  assumpsit,
an action on the case will lie agang him for damages, if he without good
reason refuses to admit atraveler.®®

Inns were criticd to commerce since, given the technology of the time, only short
distances could be ®vered before rest and sustenance were needed. As critica as inns were
to the flow of commerce, obvioudy roads and waerways were more important. Navigation
projects, canads and turnpike trusts chartered under obligations of providing service to the
public were the early vehicles of the capitdist politicad economy to provide for transportation
projects.®” Created in the 15" through 18" centuries and building on principles of common
law, these were private undertakings with a public franchise to collect tolls on the section of a
road or waterway whose upkeep was the responsbility of the trustee. Fees were assessed and
access provided on a nondiscriminatory bass.  While different rates could be charged to
different types of traffic, discrimination within categories was forbidden.

By the 19" century, however, direct public responsibility for roads became the norm
and provided nondiscriminatory access.  Maintaining a network of transcontinental  roads
became a governmenta responshility, firg city, then date, then national. Later, the
principles of nondiscriminatory access were caried through to dl nationd communications
and transportation networks. Roads and highways, cands, railroads, the mail, telegraph, and
telephone, some owned by public ertities, most owned by private corporations, have aways
been operated as common cariers that are required to interconnect and serve the public on a
non-discriminatory bass.  An early court decison regarding telecommunications provides an
interesting historica perspective:
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The telephone has become as much a matter of public convenience and of
public necessity as were the stagecoach and sailing vessdl a hundred years ago,
or as the seamboat, the railroad, and the telegraph have become in later years.
It has dready become an important instrument of commerce. No other known
device can supply the extraordinary fecilities which it affords. It may therefore
be regarded, when rdatively conddered, as an indigpensable instrument of
commerce. The reations which it has assumed towards the public make it a
common carier of news — a common carier in the sense in which the
telegraph is a common carier — and impose upon it certain wel defined
obligations of a public character. All the instruments and appliances used by
the tdephone company in the prosecution of its business are consequently, in
legal contemplation, devoted to a public use®

The early date of this observation, 1886, is notable, since the telephone had just begun
to penetrate, but so too s the comprehensive sweep of history. The telephone network was in
its infancy but its vitd naure brought the obligation of a common carier upon it
Telephones would soon become a dominant means of busness communication.  Traditiona
practice did rot excuse it from public interest obligations because it was new.  Moreover, this
citation dso suggests the dud nature of communications networks as both a means of
commerce and ameans of democratic expression.

CONSTANCY OF THE PRINCIPLE, EVOLUTION OF I TSIMPLEMENTATION

Interestingly, the railroads, whose transcontinental network was completed only two
decades before the decison cited above, had dready brought upon themsdves specific
legidation to impose regulation beyond smple common cariage because of anticompetitive
and discriminatory business practices. Because they practiced price gouging and
discrimination againg shippers and locdlities, direct regulation was imposed on them, firg a
the city levd, but later at the Sate level and ultimately the nationd level.

These large corporate entities had faled to be restrained by the common law principles
of common cariage or the common law principles were inadequate to the more complex
redity of indugtrid society. As the Collum Committee found, “the paramount evil chargegble
agang the operation of the trangportation sysem of the United States as now conducted is
unjust discrimination between persons, places, commodities, or particular descriptions  of
traffic.”®® More discipline was needed to protect the public interest; society responded with
specific obligations of nondiscrimination and interconnection and the provison of sarvice a
just and reasonable rates.

It is an important higoricd theme that the transformation of the economy in the
second indudtria revolution gave rise to new forms of economic organization that seemed
unwilling to be bound by principles of commerce that were critical to the maintenance of a
dynamic capitdis economy.  Private contract and common law had faled to promote the
public interest and were replaced by more direct public obligations. Moreover, as the nature
of the economy and economic organization change, the nature of conduct tha is consdered
anti-socid changes as wdl.  The American century was built, in pat, on a repesated
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regffirmation of the commitment to open communications and trangportation networks (eg.,
the Interstate Commerce Act (1887), the Mann Elkins Act (1910) and the Communications
Act (1934)) and to comptitive principles (the Sherman Act (1880), the Clayton Act (1914)
and the Federa Trade Commission Act (1914)).

Tdecommunications has followed a path smilar to the ralroads with respect to
regulation. Common law principles of nondiscriminatory access began to bresk down in the
rallroad industry in the 1850s, when railroads began to assert a right to carry their own goods
and discriminate againgt shippers and geographic locations.  Over the course of severd
decades, governments reaected by subjecting them to regulation that included, but went
beyond, common carriage.

The dominant tdecommunications entity dso faled to provide nondiscriminatory
interconnection a the end of the 19" century. Common law could not effectively force access
and private entities could not negotiate it. By the early 20" century, states entered, imposing
regulation that embodied common carier principles and more.  Eventudly the federd
government followed the same course. While advocates of proprietary carriage complain that
the decison to impose public obligations cut off the public policy debate and short-circuited
the private process, severd decades of failure with an increasingly ubiquitous bearer service
imposed subgtantid harm on locdlities and users of the network.

Almost a decade dter the introduction of high-speed Internet into the mass market, the
pattern is being repested. A federd didtrict court has twice ruled that advanced
telecommunications should be subject to the obligation of non-discrimination, but the network
owners areressting. The court could not have been clearer on this point:

Among its broad reforms, the Teecommunications Act of 1996 enacted a
competitive principle embodied by the dud duties of nondiscrimination and
interconnection. See 47 U.SC. S 201(a) ...S 251(a)(1)... Together, these
provisons mandate a network architecture that prioritizes consumer choice,
demongrated by vigorous competition among telecommunications cariers. As
goplied to the Internet, Portland cals it “open access” while AT&T
dysphemizes it as “forced access” Under the Communications Act, this
principle of teecommunications common carriage governs cable broadband as
it does other means of Internet transmisson such as tedephone service and
DSL, “regardless of the facilities used.”... The Internet’s protocols themselves
manifest a rdaed principle cdled “end-to-end’: contral lies a the ends of the
network where the users are, leaving a smple network that is neutrd with
respect to the data it transmits, like any common carrier. On this rule of the
Internet, the codes of the legidator and the programmer agree.

As happened a century earlier, dates and cities have entered the fray. Events may
move a little faster because, in the age of the digitd communications platform, harm mounts
more quickly. Time speeds up and the platform has a more profound effect on the remainder
of society, but the fundamenta issue isthe same.
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Current arguments againgt obligations to provide nondiscriminatory access are based
on the dam that competition exists between two networks and that that is dl the American
economy needs. That clam is wrong as a matter of higtorical fact and practica experience.
Opponents of an obligation for nondiscrimination have migtekenly set up a mutudly excdusve
choice between competition and public obligations.”

The notion that two competitors are enough to ensure a vigoroudy competitive market
is inconsgtent with economic theory and decades of empiricad evidence. Monopoly is not
now and never has been a necessary legd condition for common carrier status. The existence
of intermoda competition in other indudries did not diminate the obligaion for
nondiscrimination.  The paramount concern is the nature of the service, not the conditions of
supply.  Public convenience and necessity is required of a service because it is a criticaly
important, indispensable input into other economic activity. The function provided by and the
network characteristics of trangportation and communications industries are conducive to
creeting the conditions for “affecting the public interest.”

Stating from the demand Sde to arrive a& common carrier obligations does not mesn
that the conditions of supply do not matter. On the supply-sde, a key characteristic of
common cariers is the reliance on some public resource for the deployment of the network.
Transportation and communications networks are typicdly the bendficiaries of public largesse
or specid congderations. The public support may take one of many forms, such as public
funds, use of public propertty, the right to condemn private property, or the grant of a
franchise.

The manner in which the service is offered to the public is dso important.  Service that
is made widdy avalable to the public becomes “affected with the public interes” The
presence of market power over a vitd sarvice is another factor that leans in favor of common
cariage datus. However, viewed in this way, the presence of market power on the supply
dde is only one of severd condderations in determining whether an  obligation for
nondiscrimination should be agpplied to a particular service, and by no means the most
important.

Public roads competed againgt privatedly owned cands, but they were both subject to
common carier obligations.  Private railroads were added to compete with canals and roads,
and they were dl subject to common carier obligations. Telegraph, wirdine tdephone and
wirdess are dl common cariers.  In other words, we have layered dternative modes of
communicatiions one atop ancther, each usng a different technology, each optimized for a
somewhat different form of communications, and gill we imposed the common carier
obligations to ensure access. Access to the means of communications was too important to
dlow discrimination.  That access should play a criticd role in the digita revolution is not
surprising.

Access in the form of search engines that dlow an individud to find some
known piece of useful knowledge at low cost becomes critical. Indeed, it must
be true that had useful knowledge grown at the rate it did without changes in
the technology of access, diminishing returns might have st in just due to the
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gigantic scde... It may be that the Internet 2 will be the culmination of this
process, but in fact access has been improving for decades in the form of
computer-based information databases such as computerized library catalogs,
databases, and online access channels such as Medline. As people who carry
out technologicd indructions — let done those who write new ones — have
access to more and more useful knowledge, the means by which they can
access, ort, evaluate, and filter this knowledgeis crucid.
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[11. NETWORK THEORY

It is essy to look a the powerful technologies that have converged in the digitd
communications platform and assume that they are the engines of change. This is particularly
the case in the presence of podtive feedback loops. In this section, | argue that the
architecture of the network in which they have become embedded is at least as important.
The technologies themsdlves would not be as powerful nor would the effect on the rest of
society be as great if the platform had not evolved as an ultrarobust network. This section
describes some of the key dements in the understanding of networks that has been emerging
across a number of disciplines in the physical and socid sciences’? There are three primary
reasons for turning to thisliterature.

Firg, the fact that science is finding a basic sat of principles explaning he success of
networks ranging from cdls and smple life forms to the human bran and socid inditutions,
like firms and socid movements, highlights the importance of network principles.  The
architecture of the network dictates its robustness. The digitd communications platform is a
layered set of networks that exhibits particularly robust characteristics.

Second, individuad networks are frequently part of a larger physicd organism or socid
organization. In other words, networks of networks creaste larger sysems. The digitd
communications plaform is a criticaly important technology network that deeply affects the
socia, economic and politica structure of society.

Third, the socid scientific gpplication of network theory has been policy oriented in
the sense that it seeks to identify characteristics of socid networks that can be changed to
improve their robustness.  The theory emphasizes success and failure based on the ability and
willingness of inditutions to adopt dructures that adgpt to changing environments and new
chdlenges.

COMPLEX NETWORKS
Network Elements

Networks are built from nodes (or endpoints) connected through communications
links.

0! 0 0
node link node....... link node

Interconnectivity is a critical feature of networks. It prevails because “most systems
digolaying a high degree of tolerance agang falures share a common festure: ther
functionality is guaranteed by a highly interconnected network.””®  Simply put, it “seems that

29



nature srives to achieve robusiness through interconnectivity.”’*  Robust networks are

typified b;/ the formation of hubs “the few highly connected nodes that keep these networks
together.” "

hub
Q P (0]

o

The links between hubs are especidly important as bridges that hold the network
together.

“In robust networks, hubs and links form modules”’® Modules share strong internd
ties and specidize in discrete functions, but have week ties to the rest of the network through
links between hubs. Modularity implies a divison of labor. That is specidization alows
modules to provide functions efficiently in the network.”’

The modulesin arobust network are hierarchically organized:

Numerous smdl, but highly interlinked modules combine in a hierarchica
fashion to a few lager, less interlinked modules.... Hierarchicad modularity
gheds new light on the role of the hubs as wdl: they mantan communication
between the modules. Smadl hubs have links to nodes belonging to a few
gndler modules. Large hubs... [ar€] bridging together communities of
different sizes and cultures.”
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Networks grow and edablish dtructures according to rules that foster efficient
structures.  Hubs form because of preferentia atachment,”® but links are not added randomly
because “building and maintaning new ties... leaves individuds less time for production;
hence both congestion and ties are costly.”°

Networks can be designed in various ways depending on the pattern d the links The
links can be connected in various ways including centrdized (Exhibit 111-1a), decentraized
(Figurel11-1b), and digtributed (Exhibit 111-1c).

Networks gain robustness by creating links that reduce effort. Duncan Wait cdls them
shortcuts. The dictionary definition of a shortcut captures the essence of the process “a
method of doing or achieving something more directly and eesly than by ordinary
procedure... to make the work more smple and easy.”®! Waits notes that “[a]n obvious
approach is to bypass the overtaxed node by cregting a shortcut, thus rechannding the
congestion through an additional network tie.”®?

But, which links are most important to forge® The answer that emerges is familiar to
anyone who has dudied the Internet: didtributing communications increases efficiency.  The
expenditure of time and effort (energy) are critica factors in efficient Sructures. Watt's
theoretical andysis finds that “[t]he addition of a single shortcut contracted the paths between
many disgant pars of nodes smultaneoudy, thereby effectively reducing congestion aong
many long chains of intermediaries™®*  Buchanan notes that this is a pervasive principle
“Whatever the setting, computation requires information to be moved about between different
places. And since the number of degrees of separation reflects the typicd time needed to
shuttle information from place to place, the smal-world architecture makes for computationa

power and speed.”®

[T]he burden of any particular node can be rdieved by the grestest possble
amount by connecting the neighbors for whom it relays the most messages...
Because the drategy adways sdlects the most congested node to relieve, and
because the nodes that it connects were handling those messages anyway, the
effect is adways to reduce ovedl congestion without increesng any
individual’ s burden.®

We might cdl this the principle of didributed efficiency. There is a tendgon between
preferentid  effiligtion, in which hubs gan links and didributed efficiency, in which
important shortcuts bypass hubs that have become congested or overburdened and dlow
nodes to communicate. Neverthdess, the vadue of didributed efficiency can be easly
identified.

Exhibit 111-1d adds digributed efficiency links (dashed lines) into a decentralized hub-
dominated network. Buchanan cdls the links between hubs “bridges,” drawing on Mark
Granovetter's observation that “weak links are often of greater importance than strong links
because they are the crucidl ties that saw the socia network together.”8”
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Exhibit I11-1: Network Configurations

DECENTRALIZED AND DISTRIBUTED MODULES ORGANIZED IN A DECENTRALIZED
(D) AND DISTRIBUTED HIERARCHICAL NETWORK

®

Sources. Barabas, Albert-Laszlo, Linked (New Y ork: Plume, 2002), A-C = p. 145, E=p.
233.
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Important shortcuts (bridges) meet the criteria of reducing traffic between neghboring
hubs that are dready in communication through a third hub. By adding bridges to the
decentraized network, it gains the characteristics of a didributed network. The example in
Exhibit I11_1d has the following characteridtics:

2 By adding links at the periphery, congestion of the core is reduced.
Communications capabilities are distributed to the nodes or endpoints.

2 The additiond links can relieve a great ded of traffic that had flowed
through the centrd hub (c). Therefore, the network should have the
necessary resources to free up to form the new links.

3 Moreover, as configured, if module (c) is removed or rendered
inoperative, dl clugers could communicate with one another, a
condition that did not obtain in the purely decentralized network.

4 Under routine functioning, no node is separated by more than two
degrees (one link, one bridge) from any other hub.

) Under dress, should any module be removed, no node is more than
three steps (one link, two bridges) from any other hub.

(6) No matter how many modules are taken out, dl the remaning nodes
can continue to communicate athough it becomes more difficult snce
each communication must traverse more bridges.

While we tend to “seg’ networks as nodes and hubs and measure them by counting the
quantity or assessing the qudity of messages that flow between them, the architecture of the
network is dictated by rules of communications and connectivity. In the robudt, efficient
network, information flows because it can (connectivity) and should (functiondity). The
architecture makes the observed pattern of communications between nodes and hubs possible.

The Architectur e of Ultrarobust Networks

Waits describes a specid characterigtic of robust networks that result from baancing
these architecturd principles as multiscde connectivity, and the network architecture that
exhibits superior performance as an ultrarobust network. He describes the importance of
multiscale connectivity in terms of avoiding or recovering from falure and dso in fadilitating
SUCCESS:

Multiscale connectivity, therefore, serves not just one but two purposes that are
essentid to the peformance of a firm in uncertan environments. By
digributing the information congestion associated with problem solving across
many scades of the organization, it minimizes the likdihood of falure
[maximizes the chances for success]. And simultaneously it minimizes the
effect of falures [maximizes the impact of successeg if and when they do
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occur... Because they exhibit this two-for-the-price-of-one robustness
property, we call multiscale networks ultrarobust.28

The hierarchicd, modular network that exhibits both decentrdized and distributed
communicaions traits dlows experimentation a the periphery, without threatening the
functiondity of the network (see Exhibit 11l-1€). Failure is not catastrophic; since it can be
isolated and its impact minimized. Success can be pursued independently and exploited
because of efficient communications. Successful nodes grow more rapidly  through
preferentid atachment.

Hierarchicd modularity has sgnificant desgn advantages. It permits parts of
the network to evolve separatedly... The impact of genetic mutations
[experimentation or innovation], affecting a most a few genes & once is
limited to a few modules. If a mutation is an improvement, the organism with
the superior module will flourish. If, however, tinkering with a gene decreases
the modulé s fitness, the organism will fail to survive®®

Wetts goes on to identify searchability as a criticd and “generic property of socid
networks.”®®  Searchability is facilitated by paying attention to one€'s neighbors (chosen by
preferentia attachment).>  As he puts it: “By bresking the world down the way we do —
according to multiple smultaneous notions of socid distance — and by bresking the search
process itself down into manageable phases, we can solve what seems to be a tremendoudy
difficult problem with rdative ease”?

Searchability is one of the key advantages of multiscde networks because “in
ambiguous environments, information congestion related to problemsolving activities causes
individuas — especidly those higher in the hierarchy — to become overburdened. The loca
response of these individuds is to direct their subordinates to resolve problems on their own
by conducting directed searches”®® Watts argues that “[w]hen problem solving is purdy
local, requiring messages to be passed between members of the same work team, for example,
or subscribers to the same ISP, congestion can be rdieved effectively by a process that
corresponds to team building.”%*

Lacking a central directory of organizationa knowledge and resources, the
subordinates redy on ther informad contacts within their firm (or possbly in
other firms) to locate reevant information... A direct consegquence is that the
internd architecture of the firm is driven away from that of a pure hierarchy by
virtue of the new links that are being formed and consolidated over many
repeated searches.

The equilibrium date of this process is a multiscae network for the smple
reeson tha only when the network is connected across multiple scaes is
individua congestion — hence the pressure to create new connections —
relieved... the process of ties a multiple scaes adso renders the network highly
searcheble, so that the multiscale state becomes effectively reinforcing. ®
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Albert Barabas notes that the Internet “evolves based on local decisons on an as
needed basis... The underlying network has become so distributed, decentrdized, and locally
guarded that even such an ordinary task as getting a centrd map of it has become virtudly
impossible”®® Exhibit 111-2 presents a picture of what the publisher's note refers to as “the
origina proposa for the World Wide Web.”®" It is a module in the larger network whose
function is to organize resources to manage information. It exhibits al of the characteristics
of the networks | have described. It has hierarchy based on preferentiad afiliation (eg. the
“proposd mesh’) with both decentrdized clusters and bridges to achieve didributed
efficiency. Note tha not dl bridges are built between hubs reflecting the author's
underdanding of how information flows within the module. Only some bridges need to be
built.

| have pointed out that severd of the key components of the digitd communications
plaform — the tdecommunications facility, the gppliance (PC), and the communications
protocols (Internet and the web) — were open. The PC itsdf is conddered a “platform,”
whose complementary dements exist in an open architecture.  The Internet is a “stack” of
protocols whose architecture is open. In other words, the digital communications platform is
a nested st of open components that exhibit an unprecedented level of connectivity. It
exhibits the modular, hierarcchicd, digributed, multiscde connectivity of an ultrarobust
network.

INNOVATION IN HIGH TECHNOLOGY |NDUSTRIES
The Technology of Technical Change

Networks are criticd to innovation, which “spreads from innovators [nodes] to hubs.
The hubs in turn send the information out dong their numerous links, reaching most people
within a given... network”®® Most importantly, “the structure of the network can have as
grest an influence on the success or falure of an innovation as the inherent gpped of the
innovation itsdf”®®  The same tendon exists for innovation as exists for al problems
confronted by the network. “[T]he success of an innovation agppears to require a trade off
between local reinforcement and globa connectivity.”%°

Networks that are not connected enough, therefore, prohibit globa cascades
because the cascade has no way of jumping from one vulnerable cluster to
another. And networks that are too highly connected prohibit cascades aso,
but for a different reason: they are locked into a kind of stass, each node
congtraining the influence of any other and being constrained itsdf.1%*

Multiscale connectivity in hierarchica, modular architecture is the sweet spot between
underconnected and overconnected networks and ided for problem solving “by making
problem solving itself a routine activity.”'%?  Effective adoption of an innovation or response
to a disaster requires the ability to search the network for solutions and synchronize the
modules when oneis found.*%®
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Exhibit 111-2: The Original Proposal For The World Wide Web

1215}
Eumpubﬂ Aoy GroupTalk
conlerencing j<a

_______________

inchudies
//_)\ < dasicribis \
k@ |
| |
\_‘1 ' | |
:kd rﬂ.m oo e
inchudes describes 1] X l J
|
\ T
{ Hypermadia Tin|1 | |
Bemers-Lee

Sources. Berners-Lee, Tim, with Mark Fischetti, Weaving the Web: the Original Design and
Ultimate Destiny of the World Wide Web (New Y ork: Harper Business, 1999), p. 211.
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Routine problem solving both badances the informationprocessing burden
across the individuds of an organization and sets up the conditions under
which exceptiona problems can be solved.

The precise mechanism by which a firm's response to routine ambiguity
generates ultrarobustness is, as yet, an unsolved puzzle, but it seems to bear a
deep resemblance to the property of network searchability.*®*

| have dready suggested the link between the Internet and innovation in the concept of
a bearer network.  Applying network theory edtablishes the link between the digitd
communications platform and the simulation of innovation with much grester detail. Recent
andyses of technologica innovation provide strong evidence that the digitd communications
platform transformed the very fabric of the innovation process of what Ashish Arora et d. cdl
“the changing technology of technica change”®® Consider the following description of the
innovation process.

von Hippd notes that grester efficiency can be achieved by dividing the
overdl problemsolving effort into tasks, showing maximd interaction within
them and minimd interactions across them. In doing so, one can reduce one
fundamentd source of inefficiency, notebly that actions in one particular
innovetion stage or activity may require information or even exchanges of
actions in severd other innovation stages or activities. This is a source of
inefficiency because of the extensve coordination and information flow that
this process requires and the potentid disruptions that may be brought about by
these interdependencies... [H]e argues that the development of innovations
often relies upon information that is in the doman of different agents (eg. the
user and the manufacturer), and that some of this information can be “sicky”
in the sense that it can only be transferred a very high cods to other parties.
This information arises from tacit knowledge and the routines that are normaly
asociated  with the ordinary activities pefformed by each agent or
organization.*%®

Technologica innovation is framed as an information problem that chdlenges the
network dructure. There are two hurdles.  Firdt, knowledge is loca and flowing it through
hubs to solve problems crestes inefficiency (uses energy). Second, the possibility of falure
increases as the number of interrdlated problems that must be solved sequentidly increases,
because of dependence on multiple solutions to problems across numerous nodes.

The solution to the firgt problem isto digtribute responsibility:

The traditiond agpproach in this type of dtuation has been to try to move the
gicky information.... [Slysem developers would firs undertake a great ded of
work at the user dte (e.g., a bank or an insurance company) to understand the
needs for the system to be produced. Once they acquired this information, the
developers returned to their company and designed it... [A] more effective
approach would be to move the locus of the problem-solving effort. The user

37



and the producer could then draw only upon their own loca and idiosyncrétic
information sets, without having to move between locations%’

The padld to the network problem is quite strong.  Efficiency in technologicd
innovation comes by bresking the problem down and solving it a the “locd” leved because
locd information is the ultimate source of the solution. The solution is efficent as long as
one economizes on the need to flow information up through the hierarchy. When problem
solving moves to the locd leve, the cluser must become modular. Modularity plays the
samerole in the context of technological innovation as it doesin the broader network theory.

The solution to the second problem — sequentid chdlenges — emerges from
modularity with open interfaces. It loosens the dependence on smultaneous solutions to
multiple problems:

Modularity is a key component in a sysem of open architecture. Modularity in
product design has received some attention in recent years due to its perceived
advantages for innovation, paticularly in view of shorter product life cydes,
which reduce time-to-market and the growing vaue of product
customizetion...

This had naturd implications for innovation. Mog notably, provided one did
not change the required interfaces, a great ded of innovation could take place
in the components without requiring redesign of other components or of the
entire architecture.*%®

The locd nature of the robust network is not confined to the internd organization of
firms. It extends to the network environment in which the firm exigs Slicon Vdley has
been described as a matrix,'%° essentidly a multiscde network of firms of various sizes in
which sicky knowledge spreads through links that “fal somewhere between market and firm.
These hybrid links ae most essly formed where interfirm relations are cose, the lines
between them dense”!® The effect of “this sort of densty is particularly important in fast-
changing aress of the economy, in which dl partners to a venture need to be able to change in
coordinated fashion”'**  The proximity aso facilitates modularity and specidization since
“dengty.. dso dlows people to differentiate findy between different firms finding the most
apt for a particular task or idea"*? Key to the unbundling'*® of the production process is “the
region's culture of open information exchange and interfirm mobility, which foders a culture
of recombination and new firm formaion”** “Much of this innovative adtivity is less
asociated with footloose multinational  corporations and more associsted with  high-tech
innovative regional dusters, such as Silicon Valey, Research Triangle and Route 122.711°

The most successful firms and regions take on the characteridtics of layered multiscale
networks:

The sum of these associations is a vast network composed of many smal
networks of contributors to the Vadley's process for innovation and
entrepreneurship... Tight links built up over time by the rich accumulation of
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shared conversations, projects, and deds have yielded a treasure trove of rich
and productive rdationships...

The prevailing philosophy of Slicon Valey promotes openness and learning,
shaing of information, the co-evolution of idess, flexibility, mutual feedback,
and fast responses to opportunities and challenges... a regiona network-based
industrid  system that promotes collective learning and flexible adjusment
among specidist producers of complex related technologies!*®

A Broad-Based, Transfor mative Revolution

The technologicd revolution of the late twentieth century has dtered the information
environment to meke didributed solutions more feasble  The uniqudy user-focused
character of the communications-intensive Internet solution recurs.

Eric von Hippd agues tha “the primary irrevershble factor that we speculae is
meking user-based design an incressingly aitractive option is technologica advance™!’
Arora et d. note that “the recent evolution of technology and knowledge bases... has created
greater opportunities for task portioning.”**®  This dlows grester locd autonomy in decison
meking:

Specificaly, the man force behind the changing technology of technicd
change is the complementarity between increased computationd power and
grester scientific and technological understanding of problems.*°

Advances in scientific understanding decrease the cogts of aticulating tacit and
context-dependent knowledge and reduce the costs of technology trandfer.
Further, such knowledge can be embodied in toadls, particularly software tools,
which make the knowledge avallable to others chegply and in a useful form...
[Aldvances in stience and the tremendous incresse in  computationd
capdmlllzges have greatly contributed to extending the divison of innovative
labor.

Arora et d. ague tha the “changing technology of technicd change’ dlows
technologicd innovation to move outsde the firm; others argue that the form of organization
changes as wdll:

[M]Jodularity in product desgn brings about modular organizetions... the
dandard interfaces of a modular desgn provide a sort of “embedded
coordination” among independent firms and innovators, which can coordinate
their activities independently of a superior managerid authority. ... [M]odular
gysdems that are dso open (i.e, where the interfaces are not proprietary
dandards) make market leaders more vulnerable to competition.  While
modularity can accderate overdl product innovation, because of the
contribution of severd specidigts, the presence of many specidists can Ao
lead to tougher competition and greater entry. 1
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As hierarchicd modularity in the network replaces verticdly integrated hierarchy in
the firm, complex digitd platform industries have benefited from open network gpproaches.
“The open sysem gpproach fuds the growth of many smdler innovetive firms. The presence
of severd firms for each subsystem or component, and the narrow focus pursued by each firm
will lead to higher degrees of experimentation and innovation with a faster rate of technica
progress.”*?>  Vertica integration and extreme hierarchica structure lose their comparative
advantage in the context of open digitd communications networks, while modular flexibility

and connectivity gain Sgnificant advantege:

Cross-functiond interaction must teke place concurrently, rather than
sequentidly, if firms are to cut time-to-market for new products and processes.
Cross-functiond and cross-departmenta networks must be strengthened
without causng information overload... If such activity becomes completely
ungructured, it augments rather than displaces bureaucracy... With
organizationd sub-units cross-linked in this way, authority flows as much from
knowledge as pogtion in the organizationd hierarchy. The chdlenge is to
develop a culture which supports the establishment of cross-functiond teams
which draw on the requisite knowledge, wherever it may be located.1%

The rewards to modules and networks that restructure effectively are clear. There is “a
grong causd link between productivity gains in the ICT sector and a joreed of these
productivity improvements throughout the economy viainvestment in ICT capitd.”*?

When we turn to the assartion that rigorous industrid restructuring in the pre-
1990 period may have been beneficial to economic performance, we find that a
lack of restructuring indeed appears to have affected economic growth of
indugtries adversely, probably especidly for the case of high tech indudtries...
[M]anufecturing indudtries, especidly high tech indudtries with rdaivey high
speed of restructuring have, ceteris paribus, performed best.'*

Pinpointing the Key Technologies and I nterfaces

While the overdl thrus of network theory suggests that multiscde connectivity
promotes ultrarobust networks, and the digitd communications platform is the architecture
that holds it together, it dso leaves open the optima mix between hierarchica networks and
hierarchicd firms!?®  What are the characteristics of technologies that are critica to broad-
based progress? It is not hard to find the key to which technologies are important to make
avdlable  Arora e 4d. identify two gtuations in which the exploitation of avalable
technologies and innovative opportunities can be problematic because private actions are not
likely to achieve the optima outcome. These are essentidly collective action chalenges.

Firdt thereisastrong “public goods’ character to information and knowledge:

The key here is that the knowledge has multiple potentid applications, so that
users do not compete.  When knowledge is nonriva, protecting that knowledge
through patents creates potentia inefficiencies... A number of different
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potentia users may have to get together to invest in creating knowledge. Such
contracts are problematic because users will differ in the vaue they place upon
the enterprises and, consequently, are likely to underreport their value.*#’

Second are transaction costs problems “in cumulaive or systemic technologies”
because “a commercidizable innovation may require many difference pieces of knowledge
some of which may be patented and owned by people with conflicting interests™?®  This is
the platform problem, where many complements must interoperate to achieve the full vaue of
the platform:

In a Coasan world with no transaction codts, given any initid digtribution of
property rights over the fragments, agents will bargan to a Pareto optima
solution.  More redidicdly, the required collection of the property rights,
dthough socidly efficient, might not occur because of transaction costs and
hold-up problems. An agent holding a patent on an important fragment
(“blocking patent”) may use the patent in an attempt to extract as much of the
vaue of the innovation as possble. ..

In other words, when severd pieces of intdlectud property have to be
combined, the transaction costs implied could be so high as to prevent
otherwise productive combinations.*?°

We could look to a variety of high technology indudries to find examples of this
process, but we should not be surprised to find that the best examples come from the
components of the digitd information plaform.  Interconnection and interoperability to
maximize the avalability of functiondity have been the hdlmarks of the open architecture of
the digital communications platform.

Things ae dffeent when a firm invests in devdoping a new plaform
interface...These are enabling technologies. They contain vauable content or
information that probably could have vaue (i.e. price) in the marketplace. But
protecting that content, such as by hiding the detalled specifications of the
hardware or software interfaces, would defest their entire raison d'etre:
Interfaces exist to entice other firms to use them to build products that conform
to the defined standards and therefore work efficiently with the platform.*°

Inte’s approach to platform leadership has been widdy recognized and it provides a
perfect example of the importance of open architecture. Intd “made a decison preity early on
that what we wanted was something that was open and royalty-free that the industry could
adopt without huge concerns about infringing 1P [intdlectud property] or having to pay high
roydties”™®!  The distinction from standard-setting bodies is dlear. “Generdly, their palicy is
that any inteface IP that is introduced into a gspecificaion has to be licensed under
‘reasonable and non-discriminatory terms.” But ‘ressonable’ is avery subjective term.”32
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Intel imposed a further requirement of reciprocity: “anyone who would have access to
[our] IP — if they had any [of their own] in that area — would have to make ther 1P open and
available to the industry as well."133

Of course, Inte was not the only company to arive a platform leadership as the key
to dynamic innovation. The “Slicon Vdley sysem” is described as one “where reationships
are based on a shared recognition of the need to ensure the success of a finad product.
Traditiond supplier reaionships are typicdly trandformed by a decison to exchange long-
term business plans and share confidential sales forecasts and cost information.”*3

In short, “where informa connections are dense and the myderies of practice are in
the ar, the ineffidencies that keep ideas within isolated firms, hedged in by intdlectud
property strategies and closaly related, are less of a constraint on mobility.”*

It is interesting to reflect on the factors that drove Intel to its aggressve approach to
plaiform leadership. The PC had been an open platform throughout its existence, but IBM
had chosen that path out of expediency, rather than a conviction about the superiority of an
open platform. Caught behind in the shift from mainframes to PCs, IBM was forced to
outsource development and supply of many components of the PC to get to market quickly.
Open architecture was the answer, but IBM’ s commitment to the concept was weak.

IBM was attempting to evolve the PC architecture in a proprietary manner with
a new bus project: MCA. That drategy was in line with IBM trying to
maintan (or more precisdy, to revet to) a “verticd” indudry: that is a
dructure of industry competition where highly integrated firms made most of
ther own components and competed on the merits of didtinctive, proprietary
architecture. ..

Intel, by contrast, did not try to benefit from proprietary architecturd interface
for the PC. Ingtead, the company made sure that the new specification was
free and open to everyone... It was in Intd’s best interest for dl PC
manufacturers and developers of complementary products to plug ther
products together in the same way to make development of complements as
easy and cheap as possible 1*°

A dmilar sequence of events played out in the devdopment of the Internet’s most
important gpplication, the Worldwide Web. As the Internet moved out of the laboratory and
into the commercid market, the specter of a closed interface arose.  Tim Berners-Lee
describesit asfollows:

It was about this time, spring 1993, that the University of Minnesota decided it
would ask for a license fee from certain classes of users who wanted to use
gopher.  Since the gopher software was being picked up so widdy, the
universty was going to charge an annua fee. The browser, and the act of
browsng, would be free, and the server software would reman free to
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nonprofit and educationa inditutions. But any other users, notably companies,
would have to pay to use gopher software.

This was an act of treason in the academic community and the Internet
community. Even if the univergty never charged anyone a dime, the fact that
the school had announced it was reserving the right to charge people for use of
the gopher protocols meant it had crossed the line. To use the technology was

too risky.

Industry dropped gopher like a hot potato. Developers knew they couldn’'t do
anything that could possibly be sad to be related to the gopher protocol
without asking dl ther lawyers fird @out negotiaing rights... It was
conddered dangerous as an engineer to have even read the specification or
seen any of the code, because anything that person did in the future could
possbly be sad to have been in some way inspired by the private gopher
technology. ™3’

Open architecture is a powerful, but fragile, design principle.
CONCLUSION

The discusson has identified severd ways in which open platforms have been
ensured. Public policy played a key role in the communications network. Platform leadership
played a key role in the case of the PC. A third approach, which can best be described as
“philosophical,” played a criticd role in ensuring the Worldwide Web would be open. Its
developer held the firm belief (supported by the andysis presented above) that an open
architecture is superior for abroad range of purposes.

We ae in a citicd moment to reaffirm a commitment to open communicaions
platforms because technologica and inditutional developments in information production are
beginning to fulfill the promise of a subgtantid improvement in both the economy and the
polity. The PC-driven Internet has been proven to be an extremey consumer-friendly,
ctizenfriendly environment for innovation and expresson. This has resulted from a largdy
“open” physcd layer — open in the sense of communications devices and transmisson
networks. The logica or code layer should be open as well, if the end-to-end principle of the
Internet is to be fully redized. The end-to-end principle dlows interconnection and
interoperability in a manner that is particularly well-suited to the economic and political gods
of our society. The transparency of the network, and its reliance on digtributed intelligence,
foster innovation and empower speakers a the ends of the network.

The chaos of economic experimentation and the cacophony of democratic discourse
that emanates from an open communications plaiform modd is music to our ears, but the
ongoing closure of the third generation Internet has dready begun to quiet the chorus.
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V. THREATSTO OPEN COMMUNICATIONS NETWORKS

Collective action problems and postive externdities have been identified as criticd
judtifications for public policies that promote open communications platforms.  In this section
| argue that the heightened potentid for negative, anticompetitive actions by private parties
who have a dominant podtion a key locations of the platform aso provide the bass for
policies to defend the open architecture of the plaiform.  Antitrust authorities reviewing
mergers or evauating complaints of anticompetitive conduct and Communicetions Act
authorities conddering obligations of interconnection and universd  service must  consder
anticompetitive conduct because dominant firms in the critica layers of the plaform may
have the incentive and ability to protect and promote their interets a the expense of
competition and the public.

THE THREAT OF M ARKET POWER

The verticd nature of the digitd communications platform raises new concerns about
these anticompetitive behaviors.  Competition within a given layer, the equivdent of
traditional horizontal competition, can take place without competition across layers®*®  The
type of behavior across layers is very important, both because it can promote dynamic change
and because it can involve powerful anticompetitive leverage. If it is procompetitive, it can
move the whole platform to a higher level of production. If it is anticompetitive, it can be
very dangerous. It can pollute a competitive layer and undermine the best bass for
introducing competition in alayer that had not hitherto been competitive.

In old economy indudries, verticad leverage is exploited by busness practices.
Companies verticdly integrate to interndize transactions. Where concerns about verticd
integration have traditionally been raised, they focus on integration for criticad inputs across
markets.  Verticaly integrated companies may withdraw busness from the open market,
driving up the cost of inputs for competitors, or deny supply to the market®® If they
conditute a large share of the market or refuse to buy or sdl intermediate inputs (or raise the
codis to rivals) the impact can be anticompetitive. By integrating across stages of production,
incumbents can cregte barriers to entry by forcing potentid competitors to enter at more than
one stage, making competition much less likdly due to increased capita requirements.*4
Exclusve and preferentia deds for the use of facilities and products compound the problem.
They “reduce the number of aterndtive sources for other firms a ether stage, [which] can
increase the costs of market or contractual exchange”'*' Integrated firms can impose higher
codgts on ther rivas, or degrade their qudity of service to gain an advantage. “[F|jor example,
the conduct of verticaly integrated firms increasg[s] risks for nonintegrated firms by exposng
downstream specidists to regular or occasiond price squeezes”*?  Verticd integration
facilitates price squeezes and enhances price discrimination. 1+

The plaiform naure of digitd communications creates unique new sources of vertica
leverage (see Exhibit IV-1). The physcd and code layers that lie a the bottleneck of the
platform make threats to the openness of the network very potent. They have great leverage
because of their criticd location. In aplatform industry, vertical leverage can teke amore
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Exhibit V-1: Unique Characteristics Of Communications Platforms
That Raise Special Market Power Concerns

v
APPLICATIONS
APPLICATIONS BARRIER TO
ENTRY
Incompetibilities
Impairment
Desupporting

VERTICAL LEVERAGE

Extreme Economies of Scae
Tipping

Network Effects
Switching costs
Lock -in
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inddious form, technological integration/manipulation.!**  Introduction of incompatibilities
can impar or undermine the function of disfavored complements. The ability to undermine
interoperability or the refusa to interoperate is an extremey powerful tool for excluding or
undermining rivds and thereby <hort drcuiting competition, as is the withholding of
functiondity. The mere threst of incompatibility or foreclosure through the refusd to
interoperate can drive competitors away. 1+

Dominant players in the physica and code layers have the power to reedily digtort the
architecture of the platform to protect their market interests*® They have a variety of tools to
create economic and entry barriers**’ such as exclusive deds'*® retdiation,*° manipulation of
standards,*®® and srategies that freeze customers®®  Firms can leverage their access to
cusomers to reinforce ther market dominance’®® by credting ever-lager bundles of
complementary assats’®®  As the dadticity of demand dedlines over the course of the Product
life cyde, market power lodged in the physicd layer results in excessve bundling™
overpricing of products under a variety of market conditions®® Control over the product
cycle can impose immense costs by creating incompatibilities™® forcing upgrades®’ and by
spreading the cost increases across layers of the platformto extract consumer surplus.*>®

Scae and scope economies may be so srong in the criticd layers of the platform that
they may give rise to a unique market characteristic caled tipping. Interacting with network
effects and the ability to set standards, the market tips toward one producer. Firms seek to
accomplish technological  “lock-in"**°  These processes creste what has been cdled an
‘gpplications barrier to entry.” After capturing the firs generation of customers and building a
cusomer base, it becomes difficult, if not impossble, for later technologies to overcome this
advantage’®®  Customers hesitate to abandon their invesments in the dominant technology
and customer acquigtion costs rise for latecomers.

This crestes an immense base of monopsony power for dominant players in the critica
layers. | use the term monopsony broadly to refer to the ability to control demand. If a firm
is a huge buyer of content or agpplications or can dictate which content reaches the public
through control of a physicd or code interface (a cable operator that buys progranming or an
operating system vendor who bundles gpplications), it can determine the fate of content and
gpplications developers. In fact, network effects are dso known as demand side economies of
scde. To the extent that a large buyer or network owner controls sufficient demand to create
such effects, particularly in negotiating with sdllers of products, they have monopsony power.

These anti-competitive behaviors are dtractive to a dominant new economy firm for
static and dynamic reasons*®!  Preserving market power in the core market by erecting cross-
platform incompdtibilities that raise rivas cods is a citicd motivetion.  Preventing rivals
from achieving economies of scade can preserve market power in the core product and alow
monopoly rents to persst. Profits may be increased in the core product by enhanced abilities
to price discriminate. Conquering neighboring markets has severd advantages. By driving
competitors out of neighboring markets, market power in new products may be created or the
ability to preserve market power across generations of a product may be enhanced by
diminishing the pool of potential competitors.
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The growing concern about digitd information plaform indudtries derives from the
fact that the physical and code layers do not appear to be very competitive!®? There are not
now nor are there likely to be a sufficient rumber of networks deployed in any given area to
sudtain vigorous competition. Vigorous and baanced competition between operating systems
has not been sustained for long periods of time.

Most communications markets have a smal number of competitors. In the high speed
Internet market, there are now two main competitors and the one with the dominant market
share has a substantialy superior technology.'®®  When or whether there will be a third, and
how wel it will be able to compete, is undear. This gtuation is smply not sufficient to
sustain a competitive outcome.

Confronted with the fact that the physical and code layers have very few competitors,
defenders of closed, proprietary plaforms argue that monopoly may be preferable.  As the
FCC put it, “[slome economists, most notably Schumpeter, suggest that monopoly can be
more conducive to innovation than competition, snce monopolists can more readily capture
the benefits of innovation.”*** Thus, some argue that facility owners, exercising their property
rights to exclude and dictate uses of the network, will produce a more dynamic environment
than an open communications plaform.2®®  The hope is that a very smal number of owners
engaging in the rent seeking behavior of innovators will simulate more invesment, and that
this enlightened odf-interest  will probably convince them to open ther network.
Notwithstanding the clear success of the open communications plaform,**® and the
demongrated unwillingness of incumbent facility owners to open ther platforms when they
are not required to do s0,*®” monopoly proponents tell us that the next generation of the
Internet cannot succeed under the same rules of open communications that were responsible
for itshirth.

This agument is conceptudly linked to long-standing dams tha “firms need
protection from compstition before they will bear the risks and cods of invention and
innovation, and a monopoly affords an ided platform for shooting a the rgpidly and jerkily
moving targets of new technology.”'®® Laely this argument is extended to daims that, in the
new economy, “winner take dl” indudries creste competition to win the entire market, not to
win markets shares within the market. As long as monopolists are booted out on a regular
basis, or believe they can be, monopoly isin the public interest.**°

In a sense, this argument is a return to the pre-Internet logic of communications
platforms, in which it is assumed that the center of vaue cregtion resdes in the physcd
layer.}® The contrast with the demonstrated impact of freeing the code and content layers to
innovate and add vaue, while running on top of an open physicd layer, could not be more
dramatic.

The theory supporting Schumpeterian rents gopears to be particularly ill-suited to
severd layers of the digitd communications platform. It bresks down if a monopoly is not
trangtory, a likey outcome in the phydcd layer. In the physcd layer, with its high capitd
costs and other barriers to entry, monopoly is more likely to quickly lead to anticompetitive
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practices that leverage the monopoly power over bottleneck facilities into other layers of the
platform.

The theory has dso been chalenged for circumstances that seem to typify the code
and gpplications layers of the Internet plafform.}’*  The monopoly rent argument appears to be
least applicable to indudtries in which rapid and raucous technological progress is teking place
within the framework of an open plaiform, as has typified the Internet through its firg two
decades!’?> The “winner take al” argument was firmly rejected in the Microsoft case!”® The
Internet seems to fit the mode of atomisic competition much better than the credtive
monopolist rent-seeking model, as did the development and progress of its most important
device, the PC.1™

One of he mogt important factors in creating a podtive feedback process is openness
in the early stages of development of the platform.’” In order to stimulate the complementary
assets and supporting services, and to attract the necessary criticad mass of customers, the
technology must be open to adoption and development by both consumers and supeliers176
This openness captures the critical fact that demand and consumers are interrelated.””  If the
adtivities of firms begin to promote dosed technologies'’® this is a dear sign that motivation
may have shifted!”® While it is dear in the literature that a company’s instaled base is
important, it is not clear that an indtdled base must be so large that a single firm can dominate
the market. Schumpeter’s observation deds with the issue of the sze of the firm, so that it
achieves economies of scae, not the market share of the firm. As long as platforms are open,
the ingtalled base can be fragmented and il be large!®® In other words, a large market share
is not synonymous with a large market.’®! A standard is not synonymous with a proprietary
standard.’®?> Open plaforms and compatible products are identified as providing a basis for
network effects that are a least as dynamic as closed, proprietary plafforms'®® and much less
prone to anti- competitive conduct.*®*

FROM THEORY TO PRACTICE

The emerging modd for closed communicetions plaforms is one in which the firm
with a dominant technology a the centrd layers of the platform can leverage control to
achieve domination of applications and content. Given the hourglass shape of the platform,
the criticd layers are a the waist of the platform. Proprietary control of network layers in
which there is a lack of adequate dternatives dlows owners to lock in consumers and squeeze
competitors out of the broader market. The observable behavior of the incumbent wire
owners contradicts the theoreticd clams made in defense of cdosed platforms.  The track
record of competition in the physical facilities of telephony and cable certainly should not be
a source of encouragement for those looking for dynamic Schumpeterian monopolists®®  For
the last severd decades of the 20 century, genera andlysis concerning vertical integration in
market structure was muted. However, a number of recent mergers in the communications
indudries, between increesngly larger owners of communications facilities, have dicited
vigorous  andyss  of the dwuse of vertical market power (eg.,
Comcast/AT& T/MediaOne/TCI, AOL/Time Warner/Turner, SBC Communications  Inc.
(SBC)/AmeriteclVSNET/Pecific Bel and Bell Atlanti/GTE/INYNEX).2®®  As one former
antitrust officid put it, “[tlhe increesng number of mergers in high-technology indudtries has
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rased both horizontd and verticd antitrust issues. .. the interest in and andyss of verticd
issues has come to the forefront.”*8’

The behaviord andyds in this section rdies on a vaiety of andyses and complaints
from participants in the sector including AT&T as a long distance carier, before it became a
cable owner,’® AOL as an ISP, before it became a cable owner,'® analyses prepared by
experts for loca™®® and long distance™®! telephone companies, when they were not effectuating
mergers of ther own, Wal Stregt andyses of the busness modes of dominant, verticaly
integrated cable firms!®? and observations offered by independent 1SPs'®® and smdl cable
operators.1%

Current theoreticd literature provides an ample bass for concerns that the physca
layer of the communications platform will not perform efficiertly or in a competitive manner
without a check on market power. In this layer, barriers to ent?/ are substantia, and go far
beyond smple entrepreneuria skills that need to be rewarded.!®® At the structurd level, new
entry into these physcd makets is difficult. AOL aqgued that the smdl number of
communications facilities in the physcd layer could creste a transmisson bottleneck that
would lead directly to the problem of vericd leverage or market power. “[A] verticaly
integrated broadband provider such as AT&T will have a strong incentive and opportunity to
discriminate against unaffiliated broadband content providers”*%

Problems caused by verticd integration are particularly troubling in communications
markets because a communications provider with control over essentid phydcd facilities can
exploit its power in more than one market. For example, a loca voice service provider with
control over physcd transmisson can provide veticdly integrated digitd subscriber line
(DSL) service, preventing competition from other Internet providers over the same
network.2®” At the same time, the company can bundle its voice services with the DSL
savice. Cable can bundle video with other services. Consumers may be more likely to
choose the communications service that can provide for dl of their needs, thereby inhibiting
competition in the voice market as well. Whether we cdl them essentid facilities'®® choke
points’®® or anchor points®® the key leverage point of a communications network is
controlling accessto facilities.

The key, dter dl, is the dbility to use “fird mile’ pipdine control to deny
consumers direct access to, and thus a red choice among, the content and
sarvices offered by independent providers. Open access would provide a
targeted and narrow fix to this problem. AT&T smply would not be alowed
to control consumer's ability to choose service providers other than those
AT&T itdf has chosen for them. This would creste an environment where
independent, competitive service providers will have access to the broadband
“fird mile’ controlled by AT&T — the pipe into consumers homes — in order
to provide a full, expanding range of voice, video, and data services requested
by consumers. The &hbility to difle Internet-based video competition and to
restrict access to providers of broadband content, commerce and other new
goplications thus would be directly diminished 2%
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Experts for the loca telephone companies, in opposing the merger of AT&T and
MediaOne, made this point arguing that “the relevant geographic market is loca because one
can purchase broadband Internet access only from a local residence’®? and that “a dominant
market share is not a necessary condition for discrimination to be effective™®®  “[A]
hypotheticd monopoly supplier of broadband Internet access in a given geographic market
could exercise market power without controlling the provison of broadband access in
neighboring geographic markets.”2%*

The essentid nature of the physcd communication platform was the paramount
concarn for AT&T long distance in determining interconnection policy for cable networks in
Canada®® AT&T atacked the clam made by cable companies that their lack of market share
indicates that they lack market power, arguing that smal market share does not preclude the
exigence of market power because of the essential function of the access input to the
production of service®®  AT&T further argued that open access “obligations are not
dependent on whether the provider is dominant. Rather they are necessary in order to prevent
the abuse of market power that can be exercised over bottleneck functions of the broadband
access service.”?%’

AT&T mantaned tha the presence of a number of veticdly integrated facilities
owners does not solve the fundamental problem of access that nonintegrated content providers
face, pointing out that snce independent content providers will adways outnumber integrated
providers, competition could be undermined by verticd integration. In order to avoid this
outcome, even multiple facilities owners must be required to provide non-discriminatory
access?®  This dso applies in the ISP aena  AOL dso beieved that the presence of
dternative fadilities did not eliminate the need for open access (see Exhibit 1V-2).2%°

Two or three verticdly integrated facilities in the broadband arena will not be enough
to ensure vigorous competition. 2° It is also important to note the consensus that cable is the
dominant and preferred technology.?!? Cable's advantages are substantia, and DSL is not
likely to be able to close the gap.?*

Content discrimination has been the focd point of concern in relation to high-speed
Internet services.  Content discrimination involves an integraied provider “insulating its own
affiliated content from competition by blocking or degrading the qudity of outsde
content.”*® It bendfits the verticadly integrated entity “by enhancing the postion of its
affiliated content providers in the nationd market by denying unaffiliated content providers
critical operating scale and insulating affiliated content providers from competition.”?

AT&T idettified four forms of anticompetitive leveraging—bundling, price squeeze,
sarvice quaity discrimination, and firs mover advantage®™® It describes the classic vertica
leveraging tools of price squeezes and qudity discrimination as content discrimination.  The
experts for the loca telephone companies identified a Smilar series of tactics that a verticaly
integrated broadband provider could use to disadvantage competing uneffiliated content
providers.
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Exhibit V- 2: Anti-Consumer/ Anticompetitive Elements Of The
Cable Industry Communications Platform
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Frg, it can give preference to an dffiliated content provider by caching its
content locdly. .. Such preferentid treatment ensures that affilisted content
can be ddivered at faster speeds than unaffiliated content.

Second, a verticdly integrated broadband provider can limit the duraion of
sreaming videos of broadcast quaity to such an extent that they can never
compete againg cable programming. .. Third, a verticdly integraied firm such
as AT&T or AOL-Time Warner could impose proprigtary standards that would
render unaffilisted content usdess .. Once the AT&T dandard has been
edablished, AT&T will be able to exercise market power over customers and
those companies trying to reach its customers.®®

Even after AT&T became the largest cable TV company in the U.S, its long distance
divison criticized locd teephone companies for abusing ther monopoly control over ther
telephone  wires. AT&T complaned about bottleneck facilities, verticad integration,
anticompstitive bundling of services, and the digortion of competition when it opposed the
entry of SBC into the long distance market in Texas?!’ These are the very same complaints
AOL made about AT&T as a cable company at about the same time?*® AOL expressed
related concerns about the manipulation of technology and interfaces, complaining about
“dlowing a dngle entity to abuse its control over the development of technicd solutions —
particulaly when it may have interests inconsgent with the successful implementation of
open access... It is therefore vitd to ensure that unaffiliated 1SPs can gain access comparable
to that the cable operators choose to afford to its cable- affiliated 1SP."21°

Long disgance companies and competitive loca exchange carie's have smilar
concerns about the merging loca exchange carriers.  Ther experts argued in the proposed
SBC-Ameritech and Bdl Atlantic-GTE mergers that large Sze gave network owners an
incentive to discriminate. “The economic logic of competitive spillovers implies that the
increese in [incumbent loca exchange carier (ILEC)] footprints resulting from these
proposed mergers would increase the ILECS incentive to disadvantage rivals by degrading
access sarvices they need to compete, thereby harming competition and consumers.”22°

Wal Strest andysts point out that the key to contralling the supply sde is contralling
essentid functions through proprietary standards®?!  Independent ISPs point out that cable
operators like AOL use control over functionalities to control the services avalable on the
network.??>  Cable operators have continued to insst on qudity of service restrictions by
unaffiliated 1SPs, which places the ISPs a a competitive disadvantage®*® Cable operators
must approve new functionaities whether or not they place any demands on the network.***

Price squeeze and extraction of rents are apparent in the implementation of closed
plaforms. Thomas Hazlett and George Bittlingmayer cite Excite@Home executive Milo
Medin describing the terms on which cable operators would adlow carriage of broadband
Internet to AOL (beforeit owned awire) asfollows:

| was dtting next to [AOL CEO] Steve Case in Congress during the open
access debates. He was saying that al AOL wanted was to be treated like
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Excite [@]Home. If he wants to be treated like us, I'm sure he could cut a dedl
with [the cable networks], but they’ll take their pound of flesh. We only had to
give them a 75 percent equity stake in the company and board control. The
cable guys aren’t morons??®

In the high speed Internet area, conduit discrimination has receved less atention than
content discrimination. This is opposite to the consderable atention it receives in the cable
TV video sarvice area. Neverthdess, there are examples of conduit discrimination in the high
speed Internet market.

In implementing conduit discrimination, the verticdly integrated company would
refuse to distribute its affiliated content over competing transmisson media®?® In so doing, it
seeks to drive consumers to its transmisson media and wesken its rivd. This is profitable as
long as the revenue gained by datracting new subscribers exceeds the revenue logt by not
making the content avalable to the rivd. Market sze is important here, to ensure adequate
profits are earned on the distribution of service over the favored conduit.??’ Although some
argue that “the traditiona modeds of discrimination do not depend on the verticaly integrated
firm obtaining some critical level of downstream market share”®®® in redlity, the size of the
verticaly integrated firm does matter snce “a larger downgream market share enhances the
vertically integrated firm's incentive to engage in discrimination.”?%°

AT&T has been accused of conduit discrimination in the high speed Internet
market.?®® The AOL-Time Warner merger has dso raised smilar concerns.  The significance
of AOL’s switch to cable-based broadband should not be underestimated. This switch has a
powerful effect on the hoped-for competition between cable modems and DSL.Z*!  Although
telephone companies are reuctant to admit that ther technology will have trouble competing,
their experts have identified the advantages that cable enjoys®*?> Fearing that once AOL
became a cable owner it would abandon the DSL distribution channdl, the FTC required AOL
to continue to make its service available over the DSL conduit.>*3

The focd point of a leveraging srategy is bundling early in the adoption cycle to lock
in customers. AOL has aso described the threat of verticdly integrated cable companies in
the U.S** Once AT&T became the lagest verticaly integrated cable company sdlling
broadband access in the U.S,, it set out to prevent potential competitors from offering bundles
of services Bundles could be broken up ether by not adlowing Internet Service Providers to
have access to video cusomers, or by preventing companies with the ability to ddiver
telephony from having access to high-speed content.  For the Wall Street andysts, bundling
seems to be the central marketing strategy for broadband. 2

AOL argued that requiring open access early in the process of market development
would establish a much stronger structure for a pro-consumer, pro-competitive market.23°
Ealy intervention prevents the architecture of the market from blocking openness, and thus
avoids the difficult task of having to reconstruct an open market a a later time*” AOL did
not hestate to point out the powerful anticompetitive effect that integrating video services in
the communications bundle could have. AOL argued that, as a result of a verticd merger,
AT&T would take an enormous next step toward its ability to deny consumers a choice
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among competing providers of integrated voicelvideo/data offerings — a communications
marketplace that integrates, and transcends, an array of communications services and markets
previoudy viewed as distinct.>*®

Wal Street saw the firg mover advantage both in the generd terms of the processes
that affect network industries, and in the specific advantage that cable broadband services
have in capturing the most atractive early adopting consumers®®  First mover advantages
have their grestest vadue where consumers have difficulty switching or subdituting away from
the dominant product.?*® Several characteristics of broadband Internet access are conducive to
the first mover advantage, or “lock-in.”

The loca telephone companies have outlined a series of concerns about lock in.2%
High-speed access is a unique product**  The Department of Judtice determined that the
broadband Internet market is a separate and distinct market from the narrowband Internet
market.?*®* There are switching costs that hinder comptition, including equipment (modem)
purchases, learning costs, and the inability to port names and addresses. Combining a head
dat with ggnificant switching costs raises the fear among the independent ISPs that
consumers will be locked in. In Canada, AT&T argued that the presence of switching costs
could impede the ability of consumers to change technologies, thereby impeding
competition.?**

CONCLUSION

After repested efforts by tdecommunications facility owners to assert control over
access to the Interndt, it is hard to imagine they will willingly adopt an open architecture. The
leverage they enjoy in a blocking technology and the interest they have in relaed product
markets digposes them to maximize profits by maximizing proprietary control over the
network. In so doing, they can reduce the compstitive thregt to their core franchise services
and gain advantages in new product markets®*® “One strategy, which is profitable for a
dominant firm but wrecks the benefits of the net, is, for ingtance, to take advantage of network
externdlities to ‘balkanize’ the Internet by reducing comectivity.”>*®  Fadility owners demand
a levd of verticd control that crestes uncertainty about future discrimination, whose mere
exigence is sufficient to chill innovation.

Faced with the long history of openness and the obvious power of discriminatory
access to the communications networks to drangle competition, the defenders of
discrimination run through a series of defenses  The owners will voluntarily abandon their
propritary standard and pursue an open architecture.  Competition between proprietary
dandards promotes technologica progress and the costs of the proprietary monopoly are
gndler than the benefits  Smadl numbers competition in physca facilities will control rent
collection and anti-competitive, antisocid behavior.



V. INTERNET SERVICE PROVIDERS

THE ROLE OF INTERNET SERVICE PROVIDERSIN THE COMMERCIAL SUCCESS OF THE
I NTERNET

ISPs were the first children of the commercidization of the open network of the
Internet and later the firgt victims of the network foreclosure drategy. 1SPs were generdly
smal operators who tied together the broader population of users.  Getting 50 million
households to use a new, technologicaly sophisticated device (the PC) to interconnect on a
regular basis with a network of millions of other devices was no eesy feat.?*’ Domestic online
sarvice providers numbered about 400 to 500 in the late 1980s when Internet
commercidization began (see Exhibit V-1).2*® That number grew to 7,000 to 8,000 ISPs in
the late 1990s.2%°

Throughout the history of the commercid narrowband Internet, the number of service
providers was never less than 10 per 100,000 customers (see Exhibit V-2). At present, and for
most of the commercid history of the industry, there have been 15 or more 1SPs per 100,000
subscribers on the open, did-up Internet.

Buying wholesdle tdecommunications service from telephone companies and <dling
basc Internet access combined with a variety of additiond applications and services to the
public, they trandated the complex technologies that had to be combined to use the Internet
into @ mass market service®®®  Once the Internet was commercidized, 1SPs rapidly covered
the country with did-up access and trandated a series of innovations into products and
sarvices that were accessble and useful to the public. Berners-Lee noted the criticd linking
role played by 1SPs:

It was dready possible for anyone to download, free, al the browsers, TCP/IP,
and software needed to get on the Internet and Web, but a user had to know a
lot about how to configure them and make them work together, which was
complicated. Neither the Internet nor the Web had initidly been st up for
home or individud business use; they were meant for universties, researchers
and large organizations....

Soon theredfter, however, many Internet service providers started to spring up
— locd companies that would give access to the Internet via a locd teephone

cal. They provided al the software a subscriber required.®*!

Greengein andyzes the activities of I1SPs as “coinvention, the complementary
invention that makes advances in generd purpose technology vauable in particular places at
paticular points in time”?®? Some of the underlying innovations that the ISPs adapted and
popularized had been around for a while, like the Internet protocol itself, e-mall, file transfer
and sharing, and bulletin boards. Some of the innovations were very recent, like the web, the
browser, ingtant messaging and streaming.
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Exhibit V-1: ISPS, Internet Subscription And Home PC Penetration
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Source: Carey, John, “The First Hundred Feet for Households: Consumer Adoption Patterns,”
in Deborah Hurley and James H. Kdler (Eds), The First Hundred Feet (Cambridge MIT
Press, 1999); Nationd Tdecommunications Informaion Administration, A Nation Online
(U.S. Department of Commerce, 2002). Early ISP counts are discussed in Cooper, Mark,
Expanding the Information Age for the 1990s. A Pragmatic Consumer View (Washington,
D.C.. Consumer Federation of America, American Association of Retired Persons, January
11, 1990); see dso Abbate, Janet, Inventing the Internet (Cambridge: MIT Press, 1999) and
Matos, F., Information Service Report (Washington, D.C.: Nationd Tdecommunications
Information Adminigtration, August 1988). Recent ISPS Counts are from Boardwatch
Magazine, “North American ISPS” mid-year estimates. For high speed 1SPs see Federd
Communications Commission, High-Speed Services for Internet Access,” various issues.
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Exhibit V-2: Density Of Internet Service Providers By Date
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in Deborah Hurley and James H. Keller (Eds.), The First Hundred Feet (Cambridge: MIT Press, 1999); National
Telecommunications Information Administration, A Nation Online (U.S. Department of Commerce, 2002). Early
ISP counts are discussed in Cooper, Mark, Expanding the Information Age for the 1990s. A Pragmatic
Consumer View (Washington, D.C.: Consumer Federation of America, American Association of Retired
Persons, January 11, 1990); see also Abbate, Janet, Inventing the Internet (Cambridge: MIT Press, 1999 and
Matos, F., Information Service Report (Washington, D.C.: Nationa Telecommunications Information
Administration, August 1988). Since the mid-1990s, annual counts of | SPs have been published in Boardwatch.
Recent ISP counts are from Boardwatch Magazine, “North American ISPS,” mid year estimates. For high speed
ISPs, see Federal Communications Commission, High-Speed Services for Internet Access’ (Washington, D.C.,
variousissues).
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Greengein argues tha “[a] dgnificant st of activities of many providers in the
commercial Internet market involved ‘adeptation... Adaptation does not hgppen on its
own.”?3  The process involves “one of severd adtivities Monitoring technica developments,
digilling new information into components tha ae meaningful to unfamiliar usars and

matching unique user needs to one of the many possible solutions.”?>*

Locd specificity and the importance of the linking and communicaions function of
ISPs is drong because adaptation “depends on the users, their circumstances, their
background, their capital investments, the costs of adjusting to new services, and other factors
tha influence the maich between user needs and technologicd  possibilities”®®
Consequently, there were few plain vanilla 1SPs, offering only basic access to the Internet.
Thousands of |SPs tailoring services to customer needs supported the rapid spread of Internet
subscription and use.  Greengtein finds that “by the summer of 1998... there were dozens of
wdl-known national networks and scores of less-known nationa providers covering a wide
vaiety of did-up and direct accesss There were dso thousands of regiond and locd
providers of Internet access that served as the link between end-users and the Internet
backbone.”%°

Exhibit V-3 shows a map of the Internet based on data collected in June of 1999. That
moment was probably the height of densty of 1SPs per subscriber. The commercid Internet
was dill dmogt entirdly based on did-up servicee The smal clugters in the Exhibit represent
ISPs, which provide the connectivity to the Internet. A few of the larger ISPs are labeled, but
mogt are rddively small. The other characteristics of the network are dso evident. We see
hubs typified by preferentia attachment and hierarchy in a decentrdized and disributed
architecture.

In the view of some, the impact of “the amy of ISPS’ goes beyond merdy spurring
the adoption of Internet service on the demand sde. They opened markets that were
neglected by dominant ISPs and forced dominant firms to make services availdble that they
might well have ressted had they not faced the competition. Competition a the levd of
sarvice providers not only drove adoption but dso stimulated cross layer competition. David
Mowery and Timothy Simcoe describe these impacts as follows:

These smdl 1SPs benefited from the distance-sendtive pricing of long distance
tdlecommunication services that created opportunities for entry by ISPs into
loca markets, the focus of larger 1SPs on high-dengity urban locations and the
fact that no more than a few hundred customers were needed to provide
aufficient revenues to fund a modem pool and high-speed connection. At the
same time, many of the larger online services hedtated to provide unrestricted
Internet access, which they saw as diluting the vaue of ther proprietary
goplications. In a classc illugration of the power of network externdities, the
risng number of Internet hosts and users compelled the mgor online sarvice
providers to offer e-mail connectivity and later, browsing, in order to keep
thelr cusomers...
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Exhibit V-3: A Map Of The Internet, Mid-1999

Source: Buchanan, Mark, Nexus: Small Worlds and the Groundbreaking Theory of Networks
(New York: Norton, 2002), p. 81; Reprint of Burch/Cheswick Map of the Internet.
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Increased demand and entry by new service providers led to rapid investment
in new capacity, paticulaly in mgor metropolitan aess, and brought
telecommunications service providers into direct competition with nationd and
regiond 1SPs... The PC networks that evolved from bulletin boards into online
sarvice providers were a sgnificant source of Internet growth and competition
in the market for access.®>’

Interestingly, a close look at the data suggests that the Internet, ddivering access to the
Worldwide Web rendered accessible by the development of web browsers, became the kller
goplication for the PC (see Exhibit V-4). Although the PC had enjoyed success prior to
commercidization of the Internet, it was only after the advent of sdling Internet access
sarvice to the public that PC sales exploded.

PC prices played a role as well, but it can be argued that the demand stimulation
created by the killer application laid the groundwork for the price reductions (see Exhibit \*
5). The initid PC price reduction of the mid-1980s sustained moderate growth of the PC for
about a decade. In the mid-1990s, PC prices were stable, as Internet use escalated. In the late
1990s, PC prices came down, as demand and Internet use grew. Thus, in an important way,
the application that triggered demand contributed to the cycle of economies of scde that is so
important in the computer industry.

The competitive pressures that smadl 1SPs brought to the Internet service market and
the invesment in complementaly communications equipment dimulaed by having
nondiscriminatory access to the network represents a genera pattern that can be expected to
be repeated. In fact, a Smilar process can be seen in the development of competitive loca
exchange caris.  In an €ffort to dimulate competition in tdlecommunications markets,
Congress mandated that the CLECs be given access to the eements that conditute the
telephone network in an unbundled fashion. These entities began by innovating in marketing
and customer service as the | SPs had done, specidizing in:

the vaue added a competitor contributes through steps such as definition,
marketing, sdes and support of commercidized services, dl dimensgons
around which competitors seek to compete and innovate....In the case of UNE-
P, for example, competition is keen in pricing, brandings, markets, customer
savice, ec... [T]hose activities conditute red competition that results in true
economic efficiency. 2>

Although the marketing innovetion of the new entrants is most obvious, they have adso
made subgstantial contributions to the production dde of the industry. They have driven
innovation in operating support and back office systems, rights of way and collocation, and
the provisoning and use of fiber.

Entrants innovated in dmogt every dimensgon of the busnes from use of
rights-of-way, to becoming early adopters of new technology.  Entrants
innovated a the OSSBSS level by working closdy with new vendors that
were developing modular off-the-shelf dements that would support a plug-
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Exhibit V-4: TheInternet And TheWeb Were‘Killer Apps’ For The PC
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Source: Carey, John, “The First Hundred Feet for Households: Consumer Adoption Patterns,”
in Deborah Hurley and James H. Kdler (Eds), The First Hundred Feet (Cambridge MIT
Press, 1999); Nationa Telecommunications Information Adminigration, A Nation Online
(U.S. Depatment of Commerce, 2002). Early ISP counts are discussed in Cooper, Mark,
Expanding the Information Age for the 1990s: A Pragmatic Consumer View (Washington,
D.C.. Consumer Federation of America, American Associaion of Retired Persons, January
11, 1990); see dso Abbate, Janet, Inventing the Internet (Cambridge: MIT Press, 1999) and
Matos, F., Information Service Report (Washington, D.C.: Nationa Teecommunications
Information Adminigtration, August 1988).
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Exhibit V-5: Average Price Of Home Personal Computers
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and-play drategy. While incumbents were sdling their red edate because of
the miniaurizetion of equipment and complaining thet there was not enough
space for collocation, entrepreneurs created the telehouse, where myriad
sarvice providers could collocate and interconnect efficiently.  Fiber became
commercidized under a growing diversty of formats — dark or lit, by strands
or lambda. While ADSL had been developed by Bellcore in the late 1980's,
the CLECs were the firg to push for its large-scde deployment. In dl, entrants

brought a new standard of innovation and efficiency to the marketplace®*°

One of the lessons from the recent competitive era is that new entrants and
competitors can be quite ingenious and innovative in tackling the chalenges
that they face. One of the most impressve innovaions was the use of old
pipdines to create a nationa backbone fiber network... More generdly
entrants have been very successful in addressng the right-of-way problem
where they were at an enormous disadvantage.?®°

Thus, the introduction of competition in a middle or gpplications layer not only
promotes efficiency in that layer, but it may provide the base for launching competition across
layers, as wdl as gimulating investments in complementary assets.

THEM ONOPOLI1ZATION OF THE HIGH-SPEED | NTERNET

The high degree of control and foreclosure of the broadband platform was
encapaulated in a term sheet offered by Time Warner to Internet Service Providers. Time
Warner sought to relieve the severe pressures of a merger review before policymakers had
officialy abandoned the policy of nondiscrimination by offering to dlow uneffiliated I1SPs to
compete for Internet access service over therr last mile facilities. Complete foreclosure was to
be replaced with savere discrimination.  There in black and white are dl the levers of market
power and network control that stand to difle innovation on the Internet.  Time Warner
demanded the following:

(1) Pregudification of 1SPsto ensure afit with the gatekeeper business model

(20 Applying 1SPs mus reved sendtive commercid information as a
precondition to negotiation

(3) Redriction of interconnecting companies to Internet access sdes only,
precluding a range of other intermediary services and functions provided
by ISP to the public (e.g. no ITV [interactive TV] functiondity)

(4) Redriction of service to specified appliances (retarding competition for
video services)

(5) Control of qudity by the network owner for potentidly competing video
services
(6) Right to gpprove new functiondities for video services
(7) A large nonrefundable deposit that would keep small ISPs off the network
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(8 A minimum Sze requirement that would screen out niche ISPs

(9) Approvd by the network owner of the unaffiliated 1SP's home page

(20) Preferentid location of network owner advertisng on al home pages
(11) Clam by the network owner to dl information generated by the ISP

(12) Demand for a huge share of both subscription and ancillary revenues

(13) Preferentid  bundling of services and control of cross marketing of
services
(14) Applying | SP must adhere to the network operator's privacy policy.?%*

Under these conditions, the commercid space left for the unaffiliated and smaler 1SPs
is sparse and ever shrinking.?®® It took tremendous courage to put the rm sheet in the public
record in violation of the nondisclosure agreements that Time Warner had demanded,?®®
epecidly in light of the threats and actions that the dominant cable operators have hurled at
those who challenge their propritary plans®®* At one time or another these “conditions’
were written into a contract with a service provider or a consumer service agreement or were
implemented in the network (see Exhibit V-6).

In comments a the Federd Communications Commission, the High Tech Broadband
Codition noted “troubling evidence of redrictions on broadband consumers access to
content, applications and devices”®®® From the point of view of the technicd design features
of the Internet that unleashed the dynamic forces of innovation, the fact hat these negotiations
mugt teke place a dl isthe truly chilling propostion.

The largest ISP, AOL, capitulated to the cable monopolists as part of the effort to
untangle its holdings with AT&T, which was being acquired by Comcagt. After a five-year
sruggle for cariage, AOL sgned a three-year contract for access to less than one-hdf of
Comcast' s°°® lines under remarkably onerous conditions®®’ AOL agreed to pay $38 a
wholesde for a sarvice that sdls for $40 in the cable bundle. It dlowed Comcast to keep
control of the customer and to determine the functiondity available. It gpparently agreed to a
no—compete clause for video. As AOL put it, the ded turned the high-speed Internet into the
equivdent of a premium cable channd, like HBO. Nothing could be farther from the Internet
asitweas.

Why did AOL agree? It was desperate for carriage.  You cannot be a narrowband
company in a broadband world, and DSL just does not cut it. The AOL-Comcast agreement
punctuates a sevenyear policy of excluson. The dead with Comcast only alowed AOL to
negotiate with the individua cable franchises for carriage, but AOL never reached the specific
agreements that are necessary to actualy ddiver service to consumers.  Ultimately AOL gave
up on the approach?®® Although telephone companies ostensbly have been required to
provide access to their advanced telecommunications networks, they have made life miserable
for the independent I1SPs?®® A magor source of potentid discrimination lies in the architecture
of the network. The technicad capahilities of the network controlled by the proprietor can be
configured and operated to disadvantage competitors.
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Exhibit V-6: Restrictive Conditions In High Speed Internet Consumer Contracts
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ISPs have identified a range of ways the dominant telephone companies impede thelr
ability to interconnect in an efficdent manner. The proprietary network owner can serioudy
impair the ability of competitors to ddiver service by redricting their ability to interconnect
efficiently and deploy or utilize key technologies that dictate the qudity of service Forcing
independent 1SPs to connect to the proprietary network or operate in inefficient or ineffective
ways or giving dfilisted ISPs preferentid location and interconnection can result in
subgtantid  discrimination.  Similarly, forcing competitive locd exchange cariers to make
digitd to andog to digitd conversons to implement cross connects raises costs.  The reault is
asharp increase in the cost of doing business or degradation of the quality of service.

Refusng to peer with other 1SPs and causing congestion by “ddiberately overloading
ther DS. connections by providing them with insufficient bandwidth from the phone
company’s centra offices to the Internet”’® create a roadblock that forces ISPs to enter into
expensive trangport arrangements for traffic?’t  Refusng to guarantee quaity of sarvice to
unaffiliated 1SPs and impostion of speed limits’’? has the effect of restricting the products
they can offer?”® The network owners then add insult to injury by forcing ISPs to buy
bundles of redundant services?’* preventing competitors from cross connecting to one
another,>™ regtricting calling scopes for connection to 1SPs?’® and refusing to offer a basic
service arangement or direct connection to the network?’’ The effect is to undermine
competition and restrict service offerings.2’®

The most critical architectura decisons are to impose network configurations that
prevent competition for the core monopoly service, voice?’® This bundling of competitive
and noncompetitive services places competitors a a disadvantage®®®  Ironicdly, Cox
complans that it is being discriminated agangt when incumbent telephone monopolists
bundle voice and data, while it pursued a gmilar exclusonary tactic with respect to the
bundling of video and data®®' Independent ISPs have pointed out that their ability to offer
voice is being frudrated by architecturd decisons that deny them the ability to offer the
voice/data bundle?®®  Moreover, incumbents are reserving the right to offer additional
savices, like video, over lines for which independent 1SPs are the Internet access service
provider.?3

The price squeeze that AOL was subject to in its agreement with Comcast was amilar
to that imposed by both the cable modem and DSL network owners. The price for access to
the network is far above costs and leaves little margin for the unaffiliated 1SP.22* The margins
between the wholesale price 1SPs are forced to pay and the retall price affiliated 1SPs charge
are as small as $1 on the telephone network.?®®  For cable networks, the margins are as low as
$5. In other words, independent ISPs are forced to look a margins in the single digits and
never much above 20 percent. Cable and telephone company margins for these services are
well in excess of 40 percent.?8

Consumers pay a price too. With costs falling?®’ and demand lagging in the midst of a
recession, both cable operators and telephone companies raised prices. Cable companies
imposed a severe interruption of service on ther cusomers, which, in a highly competitive
market, would have been suicidd.?®® In 2003, Comcadt, the dominant high-speed modem
service provider, raised the price of stand-done cable modem service by $10 to $15 per
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month. In 2003, some of the Bel companies offered discounts, but the cable companies
refused to respond to telephone company pricing moves. DSL service is not competitive on
price on a megabit bass. Since DSL cannot compete on a qudity-adjusted basis, the cable
operators ignore it. Ther advertisng harps on ther speed superiority.  With the dominant
technology insulated from cross-technology competition and operating a closed network,
cable companies have drategicaly priced ther digitad services: This becomes quite apparent
to any consumer who tries to buy the service in the marketplace. If a consumer adds adigitd
tier, the charge would be an additiond $15 on average. If a consumer adds cable modem
service, the consumer must pay $45 ($55 to $60 if basic cable is not taken). Moreover, if the
consumer wants to keep an unaffiliated ISP, the charge is an additiond $15. The reaulting
priceistoo high and dampens adoption.

SQUEEZING | NTERNET SERVICE PROVIDERS OUT OF THE M ARKET

ISPs were the firg victims of the network foreclosure dtrategy. The results of the
closure of advanced telecommunications services are becoming clear.  The independent
busness of buying telecommunications services and sdling Internet access sarvice has been
dl but diminaed from the high-gpeed Internet market by the withholding of advanced
telecommunications sarvices. In contrast to the 15 1SPs per 100,000 customers on the dial-up
Internet, on the high-speed Internet there are now fewer than 2 1SPs per 100,000 customers
(see Exhibit V-7). For cable modem service there is less than 1 Internet service provider per
100,000 customers. For DSL service, there are fewer than 2.5 1SPs per 100,000 customers.
Viewed on a market size basis, the impact is even starker (see Exhibit V-8).

The foreclosure of the market to independents is even more profound than these
numbers indicate. Approximady 95 percent of high-speed Internet access service customers
are served by 1SPs affiliasted with either cable companies or telephone companies®®®  This
dominance is not the result of winning in a competitive market; it is the result of leveraging
control of physcd faciliies The fact tha control over the wires is the cornerstone of this
market foreclosure is demondrated by the falure of the cable and telephone affiliated I1SPs to
have any success in the truly competitive narrowband Internet market. Cable companies have
not sold Internet service in any product and geographic market where they do not control a
monopoly wire. Telephone companies have done very poorly as ISPs in the dia-up market.
Consequently, 95 percent of the customers in the did-up market take their service from
independent ISPs — treating AOL as an independent in the did-up market. In other words,
incumbent monopolists have a 95 percent market share where they can leverage their market
power over their wires, and a5 percent market share where they cannot.

It may well be that the Internet service market was due for some consolidation.>*°
However, the saying power of ISPs is impressve. One recent count found that after taking
into account the largest 23 ISPs, dl of whom had 200,000 or more users, the “other U.S.
ISPs” ill accounted for 57 percent of Internet users in the U.S2! Focusing on the did-up
market, after the largest 1SPs (ten in dl) were taken into account, the “other U.S. ISPS’
accounted for over 62 percent of the totd. In the high-speed Internet, there are virtudly no
“other U.S. ISPs”
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Exhibit V-7: Density Of Dial-Up And High-Speed | SP By Date
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Source: Subscriber counts: Carey, John, “The First Hundred Feet for Households: Consumer Adoption
Patterns,” in Deborah Hurley and James H. Keller (Eds.), The First Hundred Feet (Cambridge: MIT Press,
1999); National Telecommunications Information Administration, A Nation Online (U.S. Department of
Commerce, 2002). Early 1SP counts are discussed in Cooper, Mark, Expanding the Information Age for the
1990s: A Pragmatic Consumer View (Washington, D.C.: Consumer Federation of America, American
Association of Retired Persons, January 11, 1990). See also Abbate, Janet, Inventing the Internet (Cambridge:
MIT Press, 1999) and Matos, F., Information Service Report (Washington, D.C.: Nationa Telecommunications
Information Administration, August 1988), p. x. More recent numbers are from the Bureau of Labor Statistics;
2001b. Sincethe mid-1990s, annual counts of 1SPs have been published in Network World.
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Exhibit V-8: Density Of Dial-Up And High Speed | SPs By National Market Size
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Source: Subscriber counts: Carey, John, “The First Hundred Feet for Households: Consumer Adoption Patterns,”
in Deborah Hurley and James H. Keller (Eds.), The First Hundred Feet (Cambridge: MIT Press, 1999); National
Telecommunications Information Administration, A Nation Online (U.S. Department of Commerce, 2002). Early
ISP counts are discussed in Cooper, Mark, Expanding the Information Age for the 1990s. A Pragmatic
Consumer View (Washington, D.C.: Consumer Federation of America, American Association of Retired
Persons, January 11, 1990). See also Abbate, Janet, Inventing the Internet (Cambridge: MIT Press, 1999) and
Matos, F., Information Service Report (Washington, D.C.. National Telecommunications Information
Administration, August 1988), p. x. More recent numbers are from the Bureau of Labor Statistics, 2001b. Since
the mid-1990s, annual counts of | SPs have been published in Network World.

69



The closng of the Internet produces a very different picture of service development
and innovation than we saw on the did-up Internet. In contrast to the dia-up Internet, which
witnessed a steady flow of innovations and the growth of a large customer service sector that
dimulated the adoption of Internet service by a mgority of households, the broadband
Internet is a wasteland. The body of potential innovators and customer care providers has
grunk. At a minimum, ISPs provided cusomer care, extended service throughout the
country and adapted gpplications to customer needs. They are like the mechanics and gas
dations in the automobile industry. There ae now just too few ISPs on the broadband
Internet.

A smdl number of entities dominaing the sde of high-speed Internet access and
dictating the nature of use is the antithess of the environment in which the narrowband
Internet was born and enjoyed such rapid growth. Changing the environment changes the
nature of activity. One thing we never heard about the narrowband Internet was a complaint
about the downess of innovation. High-speed service is into its seventh year without a mgor
innovation to drive adoption. Complaints about high prices for high-speed Internet have
come earlier and louder than they did for narrowband service.

The Internet model has been turned on its head in the closed broadband space.
Andyds proclam criticad mass of deployment and wait for the killer goplication, while they
worry about how average users will be induced to adopt services.

With close to 27 million US business and residentia subscribers at the end of
2003, broadband is now clearly a mangream service... However, the one
maor chdlenge that faces the future provisoning of broadband will come
from a less tech-savvy subscriber. As broadband moves into mass adoption,
newer subscribers will be less experienced with computers and the Internet.
They will expect dl of the benefits of the Internet, but will have less patience
for deding with its technical issues %2

That was exactly the function of the 1SPs that have been decimated by the denid of
access to customers.  More importantly, Internet applications did not wait for a subscriber
base, they drove demand for subscription. The potentiad agpplications that are expected to
flourish have run into problems with the cosed plaiform. “[T]he exigence of a dgnificant
subscriber base opens up markets for other services that are looking to teke advantage of the
broadband connection, such as home entertainment/networking, Voice over IP (VOIP) and
online gaming”?*®>  Home networking and entertainment, as well as online gaming have been
possble for severd years, but have been ressted by cable operators who want to control
them. VOIP, which relies more on the “aways on” characteristic of the broadband platform,
is gtill confronted with questions of proprietary restrictions.

[A] spokesman for cable broadband provider Cox Communications agreed that
VOIP can be a crapshoot depending on what broadband provider you have.
"People should keep in mind that VOIP from companies not offering their own
broadband is only a‘best effort’ service.”
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Cox offers a VOIP service over its own broadband network. According to
Amirshahi, the company goes to great pains to ensure its own VOIP customers
traffic stays on its own network, where problems can be acted on very
quickly.?%*

Thus, the hoped for uplift in services and adoption is gill hampered by the obstacles
that the open Internet architecture/lopen communications platform had solved over a decade
ago. The process we observe on the high-speed Internet is like drangulation through the
exercise of market power. By cutting off access to advanced telecommunications service —
the oxygen of the Internet market — fadility-owners have diminated competition at the leve of
goplications and services.  The threat of withholding functiondity or banning applications
chillsinnovetion.

CONCLUSION

The track record of negotiated agreements for nondiscriminatory access to the
advanced tdecommunications network operated by the cable companies shows that voluntary
opening of proprietary networks is highly unlikedy. The recent report on Competition in the
Multichannd Video market underscores just how dismd the prospects for voluntary
negotiations are. The Commisson notes that “some ... Other cable operators offer
consumers a choice among multiple ISPs” In fact, the use of the words “some” and “other”
grosdy overdate the extent of voluntarily negotiated carriage.  The only voluntary carriage
agreements the Commisson cites aggly to two cable systems operated by Comcast, one in
Boston and the other in Seditle? Thee have dlowed sx unaffilisted ISPs to have
commercid access to their subscribers.  Given the dze of the indudtry, if private negotiations
were working reasonably, we woud expect to see hundreds, if not thousands of deals, not a
handful, al of which were announced during a merger review. This must be consdered an
utter failure of private negotiations.

The recent falure of voluntary negotiations to solve the impasse in the Triennid
Review Order and the effort by the dominant incumbent local exchange cariers (ILECs) to
impose anticompetitive and discriminatory conditions on ther interconnection agreements
with compstitive loca exchange cariers (underscore the critica need for continued oversight
over the terms and conditions of interconnection and cariage on the telecommunications
network. The strong-arm tactics by the ILECs provide a very stark reminder that the public
interest is not sarved when dominant firms in an interconnected network can dictate the
success or falure of competitors and service providers by sdectively offering favorable terms
to unaffiliated entities who agree not to compete too vigoroudy with incumbents.

The potentid ham that the abuse of ILEC market power poses in relation to
interconnection for traditiond voice grade sarvice is compounded for advanced
tdlecommunications services, where they would exercise control over innovation by
contralling the functiondity of the network to dictate which innovative services flourish and
which wither and die. In the voice context, price is the primary concern; in the information
service context, while price remains a concern, innovation is even more important.
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The lesson that mugt be learned from the outrageous behavior of the ILEC, even when
under close scrutiny, and the continuing failure of the cable operators to offer reasonable
terms for access to thelr advanced tdecommunications networks is that owners of last mile
fadlities will not voluntarily agree to interconnection agreements that are just and reasonable.
With two wires domingting the last mile didribution and few dternatives avalable to most
resdential  consumers, competition is inadequate to force the owners of didtribution fadlities
to bargan farly with dternaive suppliers of voice and data services: They maximize their
profits by leveraging ther control over the last mile fadlities and preventing unaffiliated
service providers from competing over the last mile facilities.

By leveraging ther fadilities they gain a large, “firda mover” advantage with the most
atractive early adopting cusomers.  The cdosure of the advanced telecommunications
network to unaffilisted service providers and the obstacles that last mile facility owners have
thrown in the path of competitors have had a devadating effect on competition and innovation
in advanced services. The falure of the Federd Communications Commission to follow the
law and require cable operators to provide nondiscriminatory access to ther advanced
telecommunications networks and the inadequate oversght over access to the advanced
telecommunications sarvices of the ILECs has dedtroyed the incentive for innovation in
broadband services. The ranks of the ISPs and CLECs have been devastated and innovation
has stalled in the broadband product space.
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VI. THE LAYERED APPROACH TO DEFINING SERVICES
UNDER THE TELECOMMUNICATIONSACT OF 1996

This chapter applies the layered concept to another area of mgor policy concern in the
digitd communications platform, how to dassfy services that are supported by the Internet
protocols, referred to as IP-enabled services®® It is truly ironic to read in the FCC's IP-
enabled order that “in recent years, several observers have urged reliance on a ‘layered” mode
to address VOIP and other areas of regulatory concern.”?®’ In fact, as is widely recognized
outsde of the Commission, by adopting a layered approach over three decades ago with the
Computer Inquiries, the FCC creasted one of the key building blocks on which the Internet
rests — nondiscriminatory access to interconnection and carriage on the telecommunications
network.

The FCC has been in a quandary about how to treat services using the Internet
Protocols and many other aspects of broadband Internet policy, primarily because of its
consdgent and persgent falure to implement the Tdecommunications Act as written and
intended by Congress.  In a van dtempt to eiminate the public interest obligations of
nondiscriminatory  interconnection and carriage for the naion’s advanced telecommunications
networks, the Commisson has distorted and disregarded the clear digtinction Congress drew
between tedlecommunications services and information services®®  Thus the Commission
does not reed to bresk new ground or invent new categories to ded with IP-enabled services.
It Smply needs to recal its own success in the Computer Inquiries®®® read the law carefully
and implement it in a manner that is fathful to the intent of Congress which was, itsdf,
greatly influenced by the success of the regulations implemented by the Computer Inquiries.

TELECOMMUNICATIONSAND | NFORMATION SERVICESUNDER THE 1996 ACT
L egal Definitions

Exhibit VI-1 shows that the series of interrdlated definitions in the 1996 Act fits the
four-layered platform perfectly.  This should not be surprisng snce the language of the 1996
Act adopted the definitional framework that the FCC had articulated over a period of two
decades based on real world experience in the digita environment of the Computer Inquiries.
Teecommunications services are subject to the full range of public interest obligations under
the Communications Act. Information services are not.

The term “tdecommunications’ means the trangmisson between or among
points specified by the user, of information of the usar’s choosing, without
changein the form or content of the information as sent and recaived.

The tem  “tdecommunications savice' means the  offering  of
telecommunications for a fee directly to the public, or to such classes of users
as to be effectivdly avalable directly to the public, regardless of the facilities
used.
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Exhibit VI-1: Layers of the Digital Communications Platform Compared to the
Definitionsin the Telecommunications Act of 1996

Information: form and content of the users choosing CONTENT
between and among points specified by the user.

Information service: the offering of a capability for
generating, acquiring, storing, transforming,
processing, retrieving, utilizing, or making avalable
information via telecommunications. ..

but does ot include

o
h

APPLICATIONS

L;any use of any such cgpability for the management,
control, or operations of a telecommunications system CODE
or the management of a tdecommunications sarvice.

Telecommunications: transmisson, between or among
points specified by the user, of information of the user’s

choosing, without change in the form or content of the

information as sent and received.

Telecommunications Service: offering of PHYSICAL
telecommunications for afee directly to the public, or to

such classes of users asto be effectively available directly
to the public, regardless of the facilities used.
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The term “information savice' means the offeing of a cgpability for
generaing, acquiring, Soring, transforming, processng, retrieving, utilizing, or
meking avalable information via teecommunications, and indudes eectronic
publishing, but does not include any use of any such cgpability for the
management, control, or operations of a tedecommunications sysem or the
management of a telecommunications service3%°

Congress crafted this language carefully to ensure that consumers and service
providers are protected from unjust rates and unreasonable discrimination and that the public
interest is promoted in the deployment of telecommunications networks and services.
Sections 201 and 202 of the Communications Act specify the core interconnection and
carriage obligations.

Sec. 201 (8) It shdl be the duty of every common carrier... to furnish such
communications service upon reasonable request therefore; and, in accordance
with the orders of the Commisson in cases where the Commisson... finds
such action necessary or desrable in the public interest, to establish physicd
connections with other cariers, to edtablish through routes and charges
gpplicable thereto and the divisons of such charges, and to edtablish and
provide facilities and regulation for operating such through routes.

(b) All charges, practices, classfications, and regulations for and in connection
with such communications service shal be just and reasonable. ..

202 (@ It shdl be unlawful for any common carier to make any unjust or
unreasonable discrimination in charges, practices, classfications, regulations,
feciliies, or services for or in connection with like communicatiion service,
directly or indirectly, by any means or device, or to make or give awy undue or
unreasonable preference or advantage to any paticular person, class of
persons, or locality to any undue or unreasonable prejudice or advantage.

The definitions adopted by Congress make it clear that trangmisson over the
tedlecommunications network on which [P-endbled services rdy is a telecommunicaions
savice. The plan language of the satute has led the Ninth Circuit to that concluson twice
over the course of the past four years. The Court looked carefully at the combination of two
sarvices inherent in sdling Internet access to the public for a fee and concluded that the
underlying transmission functiondity is a tedecommunications service.

Under the datute, Internet access for most users condsts of two separate
savices. A conventiond did-up ISP provides its subscribers access to the
Internet a a “point of presence’ assgned a unique Internet address, to which
the subscribers connect through telephone lines.  The telephone service linking
the user to the ISP is classic “tdlecommunications’...

ISPs are themsdves usars of tdecommunications when they lease lines to
trangport data on their own networks and beyond on the Internet backbone.
However, in relation to ther subscribers, who are the “public’ in terms of

75



dautory definition of telecommunications sarvice, they provide “information
savices” and therefore are not subject to regulation as telecommunications
carriers.

Like other 1SPs, [AT&T's cable broadband service] conssts of two dements. a
pipeline (cable broadband instead of telephone lines), and the Internet service
transmitted through that pipeline.  However, unlike other 1SPs, [the cable
broadband provider] controls dl of the transmisson facilities between its
subscriber and the Internet. To the extent [a cable broadband provider] is a
conventional ISP, its activities are one of an information service provider.
However, to the extent that [a cable operator] provides its subscribers Internet
trangmisson over its cable broadband facility, it is providng a
telecommunications service as defined in the Communications Act.3*

Characteristics Of Services That Indicate How They Should Be Categorized

In the 1996 Act, Congress made it clear that not every transmisson is a
telecommunications service and not every application is an information servicee The nature
of a sarvice is not defined by the technology or the protocols used to manage the network; it is
defined by what the service does and how it is offered to the public. Congress reected the
idea that the use of a new technology or the use of a new switching protocol autometicaly
renders a service an information service. In fact, it said quite the opposite.

The fact that the underlying transmisson is a tdecommunications service does not
mean that the application riding on it cannot be a tdecommunications sarvice as well.  Each
of the components must be andyzed separately to determine how to define the service. The
Ninth Circuit concluded that a service sold to the public could combine both a
telecommunications sarvice for transmisson and an information service. It is obvious that a
service sold to the public could also combine two telecommunications services.

Each paty seeking to convince the Commisson that it must define a service one way
or the other invokes a dngle indicator that is clamed to be dispostive. In a converging
network, however, such lines will be difficult to draw. In the padt, the Commisson has st
out to find indicators of the nature of the service defined by the nature of the transmisson, its
management and function.3*> As described in Exhibit VI-2, the Commission has been essily
able to find the means to preserve the definition (and therefore regulation) of voice service as
a tdecommunications sarvice within the datute, precisely because the language of the datute
dlowsfor careful anadyss of the functions and the layers of the platform.

Since IP-enabled sarvices involve use of protocols mogt intensdy, we might dart a
the code layer. Here Congress provided explicit direction that changes in protocols for the
purposes of network or service management does not change the definition of the service
Thus, the initid atempt of the Commisson to ded with these matters in the Stevens Report
relied on the concept of a “net change’ in the form of the tranamitted message®%® It used the
diginction between the code layer and the gpplications layer to conclude that a change in the
protocol to or the service does not create an information service. That a transmission begins
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Exhibit VI-2: Indicia of Diginction between Teecommunications & |nformation Service
AcrossLayersof the Digital Communications Platform

End user to end-user
Subdtitutability (voice)

Functiondlity

CONTENT

APPLICATIONS

Use of NANP
“Net change’ inforrr

For afeeto the public
Useof PSTN
Traversesthe Internet
Traditiona CPE

CODE

PHYSICAL
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and ends as a voice cdl, but is managed by being divided into packets, does not make it an
information service.

Andyss of the rdationship to the North American Numbering Plan is dso a code
level condderation. Rdiance on the exiding tdecommunications addressng protocol is an
indicator that the service remains a telecommunications service and no change has taken
place.

The Commisson has examined criteria a the physicd layer as wdl. The issue of
whether a physicd connection is offered to the public for fee has played a large role in the
cable modem proceeding. The Commission has camed that a “dand-done’ offer of the
connection is what Congress meant when it used the words “for a feg’ in the datute. The
Ninth Circuit has rgected the FCC' sinterpretation of the 1996 Act.

Examinaion of the cusomer premise equipment (CPE) used is another undertaking.
Little or no change in the CPE suggests little change in the service,

Smilaly, reiance on the public switched network to originate or terminate cdls is an
area of inquiry. If a transmisson never traverses the public switched network, the case that
this is not a tdecommunications service may be drengthened. The opposte is true as wall.
The question of whether the service actudly traverses the Internet (as opposed to merdy
usng Internet protocols) can dso play a role. AT&T cdled its service an IP-like sarvice in
recognition that the transmisson never actuadly traversed the Internet. It was entirely under
its direct management and control on a proprietary backbone, when it was not on the public
switched network3**  This suggests it is jut a new way of managing an exising
telecommunications service.

At the gpplications layer, the question of functiondity is centrd. The heat of the
information service definition involves the functions or capabilities that ae supplied.
Deivery of voice cdls in red time is a didinct function. Similarly, in the 911 proceeding, the
functiondity of providing red-time, two-way communications was a consderation.

At the content layer, the criticd issue is the way the end-user interacts with the data.
Does the end-user control the content and direction of the transmisson? Is there an end-user
to end-user connection? How are services marketed to and perceived by consumers (eg., is
the service marketed and does the end-user perceve the sarvice as a subditute for a
telecommunications service)? In the 911 proceeding, consumer expectations played a key
role.

These are dl interesting questions that apply to various policies that affect different
layers of the platform. The answers will vay depending on the specific sarvices being
andyzed. The didtinctions are frequently lost under the broad banner of deregulation. Exhibit
V1-3 shows how the Commission has disposed of these issues in the two recent orders dedling
with | P-enabled services. It addsin the characterigtics of Vonage-type services.
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Exhibit VI-3: Forbearance Determinationsin Relation to the Layersof the Digital

Communications Platform

CONTENT

regulaion... if the Commission determines that —
(2) enforcement of such regulation or provison is not

necessary for the protection of consumers;

The Commisson shdl forbear from gpplying any /

N\

APPLICATIONS

CODE

The Commisson dhdl forbear from agpplying any
reguletion. .. if the Commisson determines that —

(1) enforcement of such regulations or provison is

not necessary to ensure that the charges, practices,
classfications, or regulations by, for or in connection

with that telecommunications carrier or
telecommunications sarvices are just and reasonable

and are not unjustly or unreasonably discriminatory.

N

!

PHYSICAL
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By this definitiond approach, the Commisson got the answers right. AT&T'S savice is
clearly a tdecommunications service; for Pulver the preponderance of the evidence points in
the opposte direction.>® All of the criticdl physica layer and code layer indicia point to
AT&T's offering as a telecommunication service, while they do the opposte for Pulver. The
effort by VOIP sarvice providers to define dl IP-enabled services as information services
must be rejected*®  Vonage-type services appear to be much more like AT&T's offering,
which was categorized as a tedecommunications service, than the Pulver offering, which was
categorized as an information service.

The criteria on which a blanket definition rests contradict the intent of the statute. The
use of Internet protocols to manage a service that originates and terminates as a voice cdl and
the use of different fadlities to tranamit those cdls do not negate the fact tha it is a
telecommunications service. The fact that information services might be offered dongside or
in combination with tdecommunications services does not negae the fact tha a
telecommunications sarvice is being offered to the public for a fee  Offering voice mall
svice (an information service that dores voice messages usng a tedecommunications
sarvice) does not change the classfication of the underlying servicee A sarvice tha dlows
voice mail to be trandformed to e-mail does not change the categorization of the underlying
sarvice. The separate voice mail/e-mail converson service would be an information service.

The fact that these sarvice providers own no facilities is not dispostive as a maiter of
lav and only underscores the public policy concerns3®” One of the fundamentd issues in this
proceeding is the cae and maintenance of the natiion's telecommunications infrastructure,
Declaring onesdlf afree rider on that infrastructure does not solve the problem, it highlightsiit.

REMOVING REGULATION UNDER THE 1996 ACT
Legal Criteria

Having defined an IP-enadbled sarvice as a tdecommunications sarvice, the
Commission does not have to impose regulation. It can forbear from federd regulation.>®® To
the extent that the Commisson would like to forbear from imposing public interest
obligations on specific tedlecommunications sarvices in gpecific geographic areas, it must
engage in a full and complete proceeding under Section 10 of the 1996 Act. To date it has
not. In order to forbear the Commisson must make a series of findings.

The Commisson shdl forbear from applying any regulation or any provison
of this Act to a teecommunications carrier or telecommunications service, or
class of tdecommunications carriers or tedlecommunications services, in any or
some of its or their geographic markets, if the Commission determines that —

(1) enforcement of such regulaion or provison is not necessary to ensure that
the charges, practices, classfications, or regulations by, for, or in connection
with that telecommunications carier or telecommunications service are just
and reasonable and are not unjustly or unreasonably discriminatory;
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(2) enforcement of such regulation or provison is not necessay for the
protection of consumers; and

(3) forbearance from applying such provison or regulaion is consgtent with
the public interest.3%°

It is noteworthy that the first prong of the forbearance test uses terms from the
common carier language of sections 201 and 202 of the Communications Act that seem to
target the physicd and code layers of the platform (see Exhibit VI-4). The second prong deals
with consumer protection, which has typicdly involved behavior & the higher layers of the
platform — eg., whether or not service works as claimed, whether information provided to the
public is adequate and accurate, €etc.

Exhibit VI-5 identifies the various public policy issues and how they should be
handled at the federal and tate levelsfor 1P-enabled services of the VVonage type.

Forbearance at the Physical and Code Layers

The Commission cannot forbear regulating VOIP services offered by owners of
advanced tdecommunications  networks. The advanced teecommunications services
provided by tdecommunications cariers fal dl three prongs of the forbearance test.
Unregulated telecommunications service providers will charge rates and impose conditions
that are unjust and unreasonably discriminatory.  Consumers will be abused and the public
interest will not be served.

The case againg forbearance a the physcd layer can easly be made based on the
fecbleness and unevenness of compition in telecommunications fecilities. The demongtrated
willingness of network owners to foreclose their networks or discriminate againgt unaffiliated
savice providers and thelir impodtion of redrictions on consumer use of the advanced
telecommunications networks makes the case for continuing the public interest obligations.
As demondrated in the previous two sections, there is every reason to beieve that regulation
IS necessary to prevent unjust and unreasonably discriminatory retes, terms and conditions and
to protect consumers. The baance that Congress struck between the private interest of
network owners and the public interest obligations, under which they are required to operate
by the Communications Act of 1934 and the Tedecommunications Act of 1996, has not been
“upset” by the growth of competition. On the contrary, the vibrant competition and
innovation on the Internet that Congress sought to preserve was made possble by the
obligation to provide nondiscriminatory interconnection and carriage.  That competition is
severdly threstened by the failure of the Commisson to ensure nondiscriminatory trestment of
sarvice providers and consumers for the advance telecommunications networks on which the
Internet increasingly depends.

An even gronger case can be made that the third prong of the tet — public interest —
provides an independent bass for regulation of tdecommunications services. The
Commisson must recognize the immense podtive externdities of a ubiquitous, open,
telecommunications network. The network effects a the core of a digitd information
economy vastly exceed the sum of the private interests of the owners of telecommunications
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Exhibit VI-4:

Tdecommunication
Service

AT&T
AT&T, Pulver (limited)?

AT&T, Pulver
AT&T, Pulver

AT&T
AT&T

Physcd Layer

AT&T
AT&T
AT&T
AT&T
AT&T

A A A A

A A

AA AAA

Indicia of the Type of Servicet AT&T v. Pulver

Technical & Economic Traits

CONTENT LAYER

Yes Enduser to end user No?®
Yes  Subditutability (voice) No

APPLICATIONSLAYER

Yes Functiondity No

Yes Red-time 2-Way No
CODE LAYER

Yes Useof NANP No ¥

No “Net change’ in form Yes»

Yes For afeetothe public No?®

Yes Useof PSTN No»
No  Traversesthe Internet Y esh
Yes Traditiona CPE Nop
Yes  (Back Power) Nop

L pulver is defined as a directory service in which end-users communicated with the Internet Service Provider,

I nformation
Service

Pulver (8)*

Pulver
Pulver (a)

Pulver
Pulver
Pulver
Pulver
Pulver

not another end-user. End-user to end-user communicationsis established in a separate transmission that relies

on a peer-to-peer relationship.

2 Serviceis limited to peers only and is not available for the general public.
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Exhibit 6: Indicia of the Type of Service: Vonage

(Arrowsin both directionsindicate uncer tainty mixed results)

Tdecommunication

Service
Technical & Economic Traits
CONTENT LAYER
Vonage € Yes  Enduserto end-user No
Vonage <4 Yes Subditutability (voice) No
APPLICATIONSLAYER
Vonage < Yes  Functiondity No
Vonage < Yes Red-time 2-Way No
CODE LAYER
Vonage <4 Yes Useof NANP No
Vonage < No “Net change’ in form Yes»
Physca Layer
\Vonage 4 Yes Forafeetothepublic  No
Vonage < Yes Useof PSTN No
No  Traversesthe Internet Y esh
Vonage < Yes Traditiond CPE Nop
< Yes  (Back Power) No p

I nformation
Service

Vonage®

Vonege
Vonage®
Vonage (¢)°

3 This analysis turns on where one assumes the initial form of the transmission is established.

* The CPE contains equipment in addition to atraditional handset.

® The question of back-up power may depend on the configuration of high speed Internet service.
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fecilities. It is such network effects that the owners of telecommunications facilities are lesst
able to see, but the Commisson foresaw in the Computer Inquiries. The mere threat or
posshility of discrimination, not to mention the demondrated pettern of anticompetitive and
anti-consumer behavior by physcd layer tdecommunications service providers, poisons the
environment for innovation.

Non-facilities based 1P-enabled service providers lack market power a the physica
layer and therefore the ability to discriminate.  They are unlikely to be able to discriminate at
the code layer as wel. However, the Commisson should not forbear from regulating to the
extent tha telecommunications service providers should not be dlowed to withhold
functiondity or impar competing sarvices by refusng to interoperate with other service
providers. With that cavesat, nonfacilities based VOIP providers would meet the first prong
of the forbearance test.

Because a sarvice provider lacks market power in the physica layer does not mean
that they should be dlowed to ride for free on the tdecommunications infragtructure.  Service
that uses the infrastructure should be required to help cover its costs.  All service providers
should pay for the use of the network in an equitable manner, but cost recovery mechanisms
can be complex.

What is unclear at present is whether and the extent to which VOIP service providers
of the Vonage type pay today. Rdiance on the public switched network in the case of
Vonage-type sarvices results in payment to edtablished interexchange carriers (IXCs) and
CLECs. To the extent fees are collected on a per minute or revenue bass, the VOIP provider
may dready be paying. To the extent that contribution for public policy programs is collected
on a per line basis, VOIP providers may not be contributing and they should. These questions
merit further proceedings a the federal and dtate levels. Moreover, a the federd levd there
are ongoing proceedings to reform compensation mechanisms.  Collection of revenues from
VOIP providers should be rolled into those proceedings and not begin until they are
concluded. As was the case with cdlular service, the nontraditiond provisoning of VOIP
does present new chalenges to assessing intercarrier compensation and universal service fees.
To the extent that there are technology differences that make it difficult to cdculate precisdy
the equitable payments, the FCC should use a safe harbor, asit did with cdlular carriers.

FORBEARANCE AT THE APPLICATIONSAND CONTENT LAYERS

Whether [P-enabled telecommunications services meet the second and third prongs of
the forbearance test (independent of the physicd and code layers) is a matter for andyss.
The need for consumer protection regulation arises from the nature of the service provided
and the state of the marketplace that provides it. Necessities tend to receive greater regulatory
atention. Sudtained and vigorous competition provides the best consumer protection and is
the only bass for forbearance.  Presently, both the FCC and the date public utility
commissons provide consumer protection through minima regulation of various aspects of
the transaction.
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Federd authorities require truth in billing and prohibit damming. Congress required
regulation of the use of customer proprietary network information to protect privecy. State
authorities regulate the qudity of service and seek to ensure that companies meet minimum
financid and manageriad sandards.

The perssence of these regulations reflects the nascent nature of competitive sde of
locad telephone service and continuing problems in these new markets. The thousands of
complaints and problems that led to the adoption and continuation of these regulations
undermine the cdam that the market will take care of such abuses. Consumer protection
regulation reflects market conditions, not the characterigtics of individua companies. The
FCC and gtate commissions have not suggested that the market is mature enough to adlow the
remova of consumer protection regulation for other suppliers of services for which Vonage-
type sarvices are offered to the public as a subgtitute. Sdective exemption from regulation for
a savice that is a direct subgdtitute for regulated services crestes an unlevel playing fidd and
triggers a race to the bottom. The Commisson cannot forbear providing consumer protection
through regulation by smply assuming or hoping that VOIP will magicdly trangorm the
telecommunications marketplace into a competitive, consumer friendly environment. It
should not exempt one service until it is prepared to declare that dl smilar services no longer
need to be regulated.

There are certain public goods that regulators might well find will not be provided, no
matter how competitive the marketplace becomes. E-911 service is such a public good.
Allowing optiond participation creates a free rider problem that can ultimately undermine the
entire service. It robs the public of the protection of a ubiquitous E911 service. We doubt
that the Commission can find that forbearing from E-911 regulation isin the public interest.

Access for consumer with disbilites may be a dgmilar  public good.
Teecommunications service providers may not find it profitable to serve such customers, no
matter how competitive the market becomes, yet society demands that they be provided
sarvices that are “readily achievable”

To the extent tha there are technicd barriers to providing these services, sarvice
providers should be given a reasonable period of time to comply. Officids and private parties
reponsble for overseeing and implementing these policies should be required to work with
| P-enabled service providers to meet their obligations.

Thus there is a good reason that Congress demanded a careful and detailed andyss of
the satus of tedecommunications services before the Commisson forbears from regulation.
They are vita services that affect society in many important ways.

CONCLUSION

In pat, the Commisson gets away with its smple-minded and sngle-minded
miscategorization of the transmisson savice offered to the public on the advanced
telecommunications networks because there is no basdine againg which to compare the
effects of that error. Consumers are overcharged and denied choice, but they do not fed the
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abuse as intensdy because they have never had these services in a competitive, consumer
friendly environment. (They do not know what they are missng) The Commisson does not
have such a luxury in voice services and has been forced to be much more refined in its
treetment of the did-up tdecommunications network. Here misdefinition would make the
anticompetitive and anti-consumer effects immediatdly gpparent.  If the Commisson corrects
its migake at the physcd and code layers to ensure nondiscrimination, it will have a much
easer job of sdling deregulation at the other layers.

Even if the Commisson gets the physcd and code layers right, the consumer
protections and socid regulation of services sold to the public remains a relevant area of
public policy concern. Competition on the Internet may be the consumer’s best friend, but it
will be uneven and it will not solve al tdecommunications rdaed socid problems. Where
vitd services and important socid gods are a issue, public policy andyss is recessary. The
issues should be separated and properly defined. The layered approach provides a useful
andytic framework, paticulaly by helping policymakers to match solutions to the layers in
which the problems arise.
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VII. CONCLUSION

Communication plaiforms hold a specid role in the “new” economy. This paper
agues that the digitd communications plaiform should be kept open. Specificdly, the
physcad layer of fadlities (the infrastructure of communications) must reman accessble to
consumes and citizens, for it is the most fundamental layer in which to ensure eguitable
access to the rest of the communications plaform.  An open communications plaiform
promotes a dynamic space for economic innovation and a robust forum for democratic
discourse.

Arguments againgt open architecture ignore the history and incentives of owners of the
physcd fadlities and they misunderstand the vdue and role of the digitd communications
platform. It has the unique characteristic of being both a bearer ®xvice that affects the ability
of many industries to function, as al transportation and communications technologies do, and
a generd purpose, cumulative, systemic, enabling technology that dters the fundamenta way
in which numerous indudries conduct their business and create technologicd progress. It is
eectricity, the railroads and the telephone rolled into one.

Closure of the information platform at a key choke point dters the naure of the
environment.  Discrimingtion in access diminishes the vaue of the network. The postive
externdities of connectivity are reduced. The clam that we should focus on the physicd
infragtructure because tha is where the vaue credtion lies should be rgected. The true vaue
in the network arises from the credtive exploitation of functiondities a the higher leves of
the plaform, which is exactly wha the monopolis or oligopolis canot see  Even
oligopoligic competition for a criticd infrasiructure indusiry will leave far too much rent and
control in the hands of the network owners.

The lesson of the long higtory of layering of communications fadlities, dl subject to
an obligation to provide nondiscriminatory access, converges with the lesson of network
theory. The layering of open communications networks is an evolving process that has
caried multiscde connectivity to ever higher levels. The greater the multiscde connectivity,
the more conducive the network is for commerce, communication and innovation.

What is dea, then, is tha mantaning an open communications platform for
advanced services is the public policy that will ensure a vibrant, high-speed, next generation
of the Internet. That policy choice is what will drive innovation, provide a greater flow of
information and have a pogtive impact on the economy and society. The role of regulation
should be to ensure that dtrategicaly placed actors (perhaps by historica favor) cannot deter
expresson or innovation a any layer of the platform. This is best achieved by mandating that
the core infragtructure of the communications platform remain open and accessibleto all.
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and is vigorously seeking an open access obligation. See Notice of Ex Parte, Presentation Regarding the
Applications of America Online, Inc. & Time Warner Inc. for Transfers of Control CS Docket No 00-30 (filed
Oct. 18, 2000), available at http://gullfoss2.fcc.gov/prod/ecfs/comsrch_v2.cgi; NorthNet, Inc., An Open Access
Business Model For Cable Systems: Promoting Competition & Preserving Internet Innovation On A Shared,
Broadband Communications Network, Ex Parte, Application of America Online, Inc. & Time Warner, Inc. for
Transfers of Control, F.C.C., CS-Docket No. 0030, October 16, 2000.
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194 See American Cable Association, Comments, IN RE IMPLEMENTATION OF THE CABLE TELEVISION
CONSUMER PROTECTION & COMPETITION ACT OF 1992, DEVELOPMENT OF COMPETITION IN VIDEO
PROGRAMMING DISTRIBUTION: SECTION 628(C)(5) OF THE COMMUNICATIONS ACT: SUNSET OF EXCLUSIVE
CONTRACT  PROHIBITION, CS Docket No. 01-200 (filed Dec. 3, 2001) available at
http://gullfoss2.fcc.gov/prod/ecfs/comsrch_v2.cgi.

195 gee Legal Rights Satellite Org., Communications Convergence of Broadcasting and Telecommunications
Services (arguing that there were barriers to entry into physical facilities), at http://www.legal-
rights.org/Laws/convergence.html (last visited Jan. 17, 2003):

In the opinion of AT& T Canada LDS, the supply conditions in broadband access markets
are extremely limited. There are significant barriers to entry in these markets including
lengthy construction periods, high investment requirements and sunk costs, extensive licensing
approval requirement (including the requirements to obtain municipal rights-of-way). . .

Under these circumstances, the ability for new entrants or existing facilities-based service
providers to respond to non-transitory price increases would be significantly limited, not to
mention severely protracted.

196 Hausman, et al., Residential Demand for Broadband, supra note 190, at 129, 134.

197 Mark Cooper, The Importance of 1SPs in The Growth of The Commercial Internet: Why Reliance on
Facility-Based Competition Will Not Preserve Vibrant Competition and Dynamic Innovation on the High-Speed
Internet, Attachment A to Comments of the Texas Office of People's Council, et al., APPROPRIATE FRAMEWORK
FOR BROADBAND A CCESS TO THE INTERNET OVER WIRELINE FACILITIES UNIVERSAL SERVICE OBLIGATIONSOF
BROADBAND PROVIDERS COMPUTER Il FURTHER REMAND PROCEEDINGS. BELL OPERATING COMPANY
PROVISION OF ENHANCED SERVICES 1998 BIENNIAL REGULATORY REVIEW — REVIEW OF COMPUTER Il AND
ONA SAFEGUARDS AND REQUIREMENTS Federal Communications Commission, CC Daockets Nos. 02-33, 98-10.
95-20 %July 1, 2002), at 135.

198 See Langlois, Technology Standards, supra note 19, at 195.

199 gee Mark Cooper, Open Access to the Broadband Internet: Technical and Economic Discrimination in
Closed, Proprietary Networks, 71 U. COLO. L. REv. 1013 (2000).

200 Bernstein, Broadband!, supra note 192, at 18, 21:

[T]he current set of alternatives for reaching customers with broadband connections is
inadequate. At least for the time being, cable is closed, meaning that much of the value is, in
effect, ceded to the platform rather than captured by the content/applications providers.

[B]roadband access platforms are the anchor points for much of the value at stake and
vehicles for accessing new revenue streams. Furthermore, access is currently a bottleneck, and
access winners have the potential to leverage their privileged position to ensure long-term
value creation.

201 That is exactly what AOL said about AT&T, when AOL was a nonaffiliated ISP. See AOL, Transfer of
Control, supra note 189, at 13.

202 Hausman, et al., Residential Demand for Broadband, supra note 190, at 135.

203 |4, at 156.

20414, at 135.

205 AT& T Canada, Comments of AT& T Canada, supra note 188, at 12.

Each of these pronouncements made by regulators, policy makers and individual members
of the industry reflects the strongly held view that access to the underlying facilitiesis not only
necessary because of the bottleneck nature of the facilities in question, but also because it is
critical for the development of competition in the provision of broadband services. AT&T
Canada LDS shares this view and considers the control exercised by broadcast carriers over
these essential inputsis an important factor contributing to the dominance of broadcast carriers
in the market for access services.

2% |d. at 8-9.

By contrast, the telephone companies have just begun to establish a presence in the
broadband access market and it will likely take a number of years before they have extensive
networks in place. This lack of significant market share, however, is overshadowed by their
monopoly position in the provision of local telephony services
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Id. at 8.

[ITn any event, even if it could be argued that the telephone companies are not dominant in
the market for broadband access services because they only occupy a small share of the
market, there are a number of compelling reasons to suggest that measures of market share are
not overly helpful when assessing the dominance of telecommunications carriers in the access
market.

Id. at 9 (emphasisin original).

207 \d. at 24.

208 |4, at 12.

Because there are and will be many more providers of content in the broadband market
than there are providers of carriage, there always will be more service providers than access
providers in the market. Indeed, even if all of the access providers in the market integrated
themselves vertically with as many service providers as practically feasible, there would still
be a number of service providers remaining which will require access to the underlying
broadband facilities of broadcast carriers.

209 AOL, Comments, Transfer of Control, supra note 189, at 14.

[Aln open access requirement] would alow ISPs to choose between the first-mile
facilities of telephone and cable operators based on their relative price, performance, and
features. This would spur the loop-to-loop, facilities-based competition contemplated by the
Telecommunications Act of 1996, thereby offering consumers more widespread availability of
Internet access; increasing affordability due to downward pressures on prices; and a menu of
service options varying in price, speed, reliability, content and customer service.

Another indication that the availability of alternative facilities does not eliminate the need
for open access policy can be found in AOL’s conclusion that the policy should apply to both
business and residential customers. If ever there was a segment in which the presence of two
facilities competing might alleviate the need for open access requirement, the business
segment isit. AOL rejected theidea.

Id. at 1-2.

210 see Mark Cooper, Breaking the Rules, attached to Petition to Deny of Consumers Union, Consumer
Federation of America and Media Access Project, Applications for Consent to Transfer of Control of Licenses,
MediaOne Group, Inc. Transferor to AT&T Corp., Transferee, CS 99-251 (filed August 23, 1999) (on file with
author).

211 see Bernstein, Broadband!, supra note 192, at 30, 33, 50-51.

%12 seeid. at 7; Merrill Lynch, AOL Time Warner, supra note 192, at 33.

213 Hausman, et al., Residential Demand for Broadband, supra note 190, at 158.

2144, a 159.

215 AT& T Canada, Comments of AT& T Canada, supra note 188.

218 Hausman, et al., Residential Demand for Broadband, supra note 190, at 160-62.

217 AT& T SBC, supra note 50.

218 AT& T Canada, Comments of AT& T Canada, supra note 188, at 15-16.

The dominant and vertically integrated position of cable broadcast carriers requires a
number of safeguards to protect against anticompetitive behaviour. These carriers have
considerable advantages in the market, particularly with respect to their ability to make use of
their underlying network facilities for the delivery of new services. To grant these carriers
unconditional forbearance would provide them with the opportunity to leverage their existing
networks to the detriment of other potential service providers. In particular, unconditional
forbearance of the broadband access services provided by cable broadcast carriers would create
both the incentive and opportunity for these carriers to lessen competition and choice in the
provision of broadband service that could be made available to the end customer . . .

The telephone companies also have sources of market power that warrant maintaining
safeguards against anticompetitive behaviour. For example, telephone companies are still
overwhelmingly dominant in the local telephony market and, until this dominance is
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diminished, t would not be appropriate to forebear unconditionally from rate regulation of
broadband access services.

219 AOL, Open Access Comments, supra note 51, at 8.

220 Hayes, et a., Empirical Analysis, supra note 191, at 1.

221 See Bernstein, Broadband!, supra note 192, at 57.

Thus, the real game in standards is to reach critical mass for your platform without giving
up too much control. This requires a careful balance between openness (to attract others to
your platform) and control over standards development (to ensure an advantaged val ue-capture
position). Of course, the lessons of Microsoft, Cisco, and others are not lost on market
participants, and these days no player will willingly cede amajor standards-based advantage to
a competitor. Therefore, in emerging sectors such as broadband, creating a standards-based
edge will likely require an ongoing structural advantage, whether via regulatory
discontinuities, incumbent status, or the ability to influence customer behavior.

222 Spe Hausman et al., Residential Demand for Broadband, supra note 190, at 133.

Video streaming has received an immense amount of attention not only because it might
compete directly with the cable TV product, but also because it embodies the qualitative leap
in functionality and quantum jumpin speed that broadband Internet provides.

Video streaming is foreclosed as a threat to Time Warner’'s services. By singling out
current cable TV customers for an extremely high floor price for independent ISP broadband
Internet service, Time Warner is leveraging its monopoly position in cable into the broadband
Internet market.

Time Warner asserts complete control over video streaming by controlling the economic
terms on which Quality of Serviceis offered.

Time Warner goes on to build a wall around the video market with pricing policy that
dissuades ISPs from competing for the Internet business of cable TV customers. Time Warner
buttresses that wall with a marketing barrier and a service quality barrier that can further
dissuade | SPs from competing for TV customers.

Northnet, An Open Access Business Model, supra note 193, at 6-7.

223 Time Warner's Term Sheet and AT&T public statements about how it will negotiate commercial access
after its technical trial give a clear picture of the threat to dynamic innovation on the Internet. The companies’
own access policies reveal the levers of market power and network control that stand to stifle innovation on the
Internet. Under the imposed conditions, the commercial space available for unaffiliated and smaller 1SPs (where
much innovation takes place) is sparse and ever shrinking.

224 The AT& T preferenceisillustrated as follows:

Radio GoGaGa [is] a music radio network that transmits over the Internet [and] depends
on word-of-mouth and bumper stickers to attract users.... [Radio GoGaGa flounder Joe
Pezzillo worries that the competitive gap could widen as broadband brings new business
models.

He envisions AT&T making deals with major music labels to deliver its own Internet
radio, with AT&T providing the fastest connections to its partners and slower connections to
sites like his. “Someone's not going to wait for our page to load when they can get a
competitor’s page instantly,” Pezzillo said.

AT&T says it has yet to formulate business models with partners, but the software the
company has designed for the Boulder trial — demonstrated at its headquarters in Englewood,
Colo[rado] last week — clearly includes a menu that will allow customers to link directly to its
partners. Company officials acknowledge that AT&T's network already has the ability to
prioritize the flow of traffic just as Pezzillo fears.

“We could turn the switches in a matter of days to be able to accommodate that kind of
environment,” said Patrick McGrew, an AT& T manager working on the technical details of
the Boulder trial.

Though the Boulder trial is focused on technical issues alone, AT&T will study the way
customers navigate the system asit negotiates with |1 SPs seeking to use its network.

Goodman, AT& T Puts Open Access, supra note 188.
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22> Thomas W. Hazlett & George Bittlingmayer, The Political Economy of Cable “ Open Access’, (AEI-
Brookings Joint Center for Regulatory Studies, Working Paper No. 01-06, 2001), available at
http://www.aei .brookings.org/publications/working/ working_01 06.pdf., at 17 n.47 (quoting Jason Krause &
Elizabeth Wasserman, Switching Teams on Open Access?, THE INDUSTRY STANDARD, Jan. 24, 2000, available
at http://www.thestandard.com/article/display/1,1153,8903,00.html).

226 See Hausman et al., Residential Demand for Broadband, supra note 190, at 159.

[A] cable broadband provider will engage in conduit discrimination if the gain from
additional access revenues from broadband users offsets the loss in content revenues from
narrower distribution. . .

To capture the gains from such discrimination, the vertically integrated cable provider
must have a cable footprint in which to distribute its broadband portal service, either through
direct ownership or through an arrangement to share the benefits of foreclosure with other
cable providers.

227 See Rubinfeld & Singer, Open Access, supra note 187, at 657.

Hence, a cable broadband provider will engage in conduit discrimination if the gain for
additional access revenues from broadband users offsets the loss in content revenues form
narrower distribution. What determines whether conduit discrimination will be profitable?
Simply put, if a cable broadband transport provider that controls particular content only has a
small fraction of the national cable broadband transport market, then that provider would have
little incentive to discriminate against rival broadband transport providers outside of its cable
footprint. The intuition is straightforward: out-of-franchise conduit discrimination would
inflict a loss on the cable provider’s content division, while out-of-region cable providers
would be the primary beneficiaries of harm done to non-cable competitors.

28 Hausman et al., Residential Demand for Broadband, supra note 190, at 156 (footnote omitted). The
ACA providesthe calculation for cable operators:

The major MSOs will be the clear winners in these transactions. MSOs granted exclusive
distribution rights will have an opportunity to attract DBS subscribers with exclusive
programming, resulting in increased subscriber revenues (a minimum of $40-$50 per
subscriber) and increased system values (at |east $3,500-$5,000 per subscriber)....

Where do ACA members fit into these transactions? Nowhere. ACA members operate
locally, not regionally or nationally. In situations involving regional or national exclusive
distribution rights, there is little incentive to carve out exceptions for smaller cable systems.
For each small system subscriber lost under exclusivity, the vertically integrated program
provider will likely lose revenue between $0.10 and $0.75 per month, depending on the
service. In contrast, for each former DBS subscriber gained through regional or national
exclusive program offerings, the MSO with exclusive distribution rights will gain all monthly
revenue from that subscriber, plus increased system value. In economic terms, an external cost
of this gain will be the cost to small cable companies and consumers of reduced program
diversity.

American Cable Association, Comments, supra note 194, at 13-14.

229 Hausman et al., Residential Demand for Broadband, supra note 190, at 156 (footnote omitted).

230 See Comments of the Competitive Broadband Coalition, Implementation of the Cable Television
Consumer Protection & Competition Act of 1992, Cable Services Bureau Dkt. No. 01-290, at 10-11 (Dec. 3,

2001).

CTCN [CT Communications Network Inc.], a registered and franchised cable operator,
has been unable to purchase the affiliated HITS transport service from AT& T Broadband, the
nation’s largest cable operator, despite repeated attempts to do so.... Based on its own
experience and conversations with other companies who have experienced similar problems,
CTCN believes that AT&T is refusing to sell HITS to any company using DSL technology to
deliver video services over existing phone lines because such companies would directly
compete with AT& T’ s entry into the local telephone market using both its own cable systems
and the cable plant of unaffiliated cable operators. AT& T simply does not want any terrestrial
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based competition by other broadband networks capabl e of providing bundled video, voice and
data services.

231 Bernstein, Broadband!, supra note 192, at 12-14; Merrill Lynch, AOL Time Warner, supra note 192, at
33

232 See Hausman et al., Residential Demand for Broadband, supra note 190, at 149.

It is possible that at some point in the future new technologies will emerge, or existing
technologies will be refined, in such away that they will compete effectively with cable-based
Internet services.... [WI]ithin the relevant two-year time horizon, neither DSL nor satellite-
based Internet service will be able to offer close substitutes for cable-based Internet service.
Hence, neither will be able to provide the price-disciplining constraint needed to protect
consumer welfare.

233 See Am. Online, Inc, No. C-3989, a 12 (Fed. Trade Comm'n Apr. 17, 2001), available at
http://www.ftc.gov/0s/2001/04/aoltwdo.pdf.

234 AOL has argued:

At every key link in the broadband distribution chain for video/voice/data services, AT& T
would possess the ability and the incentive to limit consumer choice. Whether through its
exclusive control of the EPG or browser that serve as consumers’ interface; its integration of
favored Microsoft operating systems in set-top boxes; its control of the cable broadband pipe
itself; its exclusive dealing with its own proprietary cable | SPs; or the required use of its own
“backbone” long distance facilities; AT&T could block or choke off consumers’ ability to
choose among the access, Internet services, and integrated services of their choice.
Himinating customer choice will diminish innovation, increase prices, and chill consumer
demand, thereby slowing the roll-out of integrated service.

AOL, Comments, Transfer of Control, supra note 189, at 11.

23% See Goldman Sachs, America Online/Time Warner, supra note 192, at 14, 17.

AOL Time Warner is uniquely positioned against its competitors from both technology
and media perspectives to make the interactive opportunity areality. This multiplatform scale
is particularly important from a pricing perspective, since it will permit the new company to
offer more compelling and cost effective pricing bundles and options than its competitors.
Furthermore, AOL Time Warner will benefit from a wider global footprint than its
competitors. ...[W]e believe the real value by consumers en masse will be not in the
“broadband connection” per se, but rather an attractively packaged, priced, and easy-to-use
service that will bundle broadband content as an integral part of the service.

236 AOL, Comments, Transfer of Control, supra note 189.

237 See Jonathan Krim, FCC Rules Seek High-Speed Shift; Phone Firms Would Keep Cable Rights, WASH.
PosT, Feb. 15, 2002, at E1 (on the higher cost of addressing problemsex post).

238 AOL, Comments, Transfer of Control, supra note 189, at 9-10.

239 gee Merrill Lynch, AOL Time Warner, supra note 192, at 38: “If the technology market has a
communications aspect to it, moreover, in which information must be shared [spreadsheets, instant messaging,
enterprise software applications], the network effect is even more powerful.” Bernstein, Broadband!, supra note
192, at 26: “Thus, if the MSOs can execute as they begin to deploy cable modem services in upgraded areas,
they have a significant opportunity to seize many of the most attractive customersin the coming broadband land
grab. These customers are important both because they represent a disproportionate share of the value and
because they are bell weathers for mass-market users.”

240 ghapiro & Varian, INFORMATION RULES, supra note 19.

241 See Hausman, et al., Residential Demand for Broadband, supra note 190, at 164. “Due to the nature of
network industries in general, the early leader in any broadband Internet access may enjoy a “lock-in" of
customers and content providers—that is, given the high switching costs for consumers associated with changing
broadband provider (for example, the cost of a DSL modem and installation costs), an existing customer would
be less sensitive to an increase in price than would a prospective customer.”

242 gee generally Hausman, et al., Residential Demand for Broadband, supra note 190, at 136-48; Bernstein,
Broadband!, supra note 192, at 8; AT& T Canada, Comments of AT& T Canada, supra note 188, at 12. “AT&T
Canada notes that narrowband access facilities are not an adequate service substitute for broadband access
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facilities. The low bandwidth associated with these facilities can substantially degrade the quality of service that
is provided to the end customer to the point where transmission reception of servicesisno longer possible.”

243 Amended Complaint of the Dep't of Justice at 6, U.S. v. AT&T Corp., 2000 WL 1752108 (D.C. Cir.
2000) (No. 1.00CV01176), available at http://www.usdoj.gov/atr/ cases/indx4468.htm.

244 AT& T Canada, Comments of AT& T Canada, supra note 188, at 12.

The cost of switching suppliersisanother important factor which is used to assess demand
conditions in the relevant market. In the case of the broadband access market, the cost of
switching suppliers could be significant, particularly if there is a need to alopt different
technical interfaces or to purchase new terminal equipment for the home or office. Given the
fact that many of the technologies involved in the provision of broadband access services are
still in the early stages of development, it is unlikely that we will see customer switching
seamlessly from one service provider to another in the near-term.

245 Arora, MARKETS FOR TECHNOLOGY, supra note 105, at 231-232, frame this issue in terms of a trade off
between “licensing revenues (the revenue effect)” and “the lower profits that the increased competition (the rent
dissipation effect) from the licensee implies.” Their discussion suggests the two fundamental issues that have
been raised in the cable modem context are operative. The first is cable’s desire to prevent high-speed Internet
service from creating competitors for video services (“firms with a large market share in the product market (and
by implications, possessing the required complementary assets) are better off exploiting the technology in—
house”). The second is the desire to dominate the high-speed Internet market, which drives cable to undermine
competition from established Internet Service Providers (“licensing is more attractive when the licensee is
operating in a different market andis unlikely to be a strong competitor™).

246 Jorn Kleinert & Danial Piazolo, Governing the Cyber Space, in THE NEW ECONOMY AND ECONOMIC
GROWTH IN EUROPE AND THE US (David B. Audretsch & Paul J.J. Welfens, eds., 2002), at 283; see aso J.
Cremer, P. Rey & J. Tirole, Connectivity in the Commercial Internet, 84 J. INDUS ECON. 4 (2000).

247 Abbate, INVENTING, supra note 10; Lessig, FUTURE, supra note 8, Chapters 3 and 4; Shane Greenstein,
Commercialization of the Internet: The Interaction of Public Policy and Private Choices, or Why Introducing the
Market Worked so Well (NBER, N.D.), Building and Delivering the Virtual World: Commercializing Services
for Internet Access (March 31, 2000); The Evolving Structure of Commercial Internet Markets, in
UNDERSTANDING THE DIGITAL ECONOMY (Erik Brynjolfsson & Brian Kahin, eds., 2000).

248 Frank Matos, INFORMATION SERVICE REPORT (1988); Abbate, INVENTING, supra note 10.

249 Recent ISPS counts are from BOARDWATCH MAGAZINE, North American ISPS. There are differences of
opinion about the precise numbers. We use this source as an internally consistent set of numbers. While there
are differences in details, the trends seem clear — rapid growth in the late 1990s and declines in the past couple of
years.

250 Greenstein, Commercialization of the Internet, supra note 247, emphasi zes the range of services offered,;
“Comments of Earthlink, Inc,” In the matter of Appropriate Framework for Broadband Access to the Internet
Over Wireline Facilities, Universal Service Obligations of Broadband Providers, Computer 11l Remand
Proceedings: Bell Operating Company Provision of Enhanced Services; 1998 Biennial Regulatory Review —
Review of Computer Il and ONA Safeguards and Requirements, Federal Communications Commission, CC
Docket NO. 02-33, 95-20, 98-10, May 3, 2002, at 6, offers the following list: “I1SPs offer a host of information
functionalities under the rubric “Internet access’ that includes, but is not limited to, email, web access, instant
messaging (“IM”), chat rooms, content-based services (such as news, weather, music, stock quotes, etc.) web-
hosting, access to software or games, and more.”

251 Berners-Lee, WEAVING THE WEB, supra note 18, at 80-81.

252 Greenstein, Building and Delivering,, supra note 247, at 2.

233 d., at 168.

24 d., at 168.

2% |d., at 168.

2014, at 3.

257 David C. Mowery & Timothy Simcoe, The Internet, in TECHNOLOGICAL INNOVATION AND ECONOMIC
PERFORMANCE (Benn Steil, David G. Victor, & Richard R. Nelson, 2002), at 238.
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258 Allaine DeFontenay, WHY INEFFICIENT INCUMBENTS CAN PREVAIL IN THE MARKETPLACE OVER MORE
EFFICIENT ENTRANTS AN ANALYSIS OF ECONOMIES OF SCALE AND SCOPE, TRANSACTION COSTS AND THE
MISUSE OF DATA (2003), &t 27.

259 d., at 57.

260 \d., at 39.

261 Northnet, An Open Access Business Model, supra note 193.

%52 David Clark & Rosemary Blumenthal, Rethinking the Design of the Internet: The End-to-End Argument
vs. The Brave New World, TELECOM. PoLICY, August 10, 2000, at 24.

263 While Earthlink pointed out that the “nondisclosure provisions have an adverse impact on the ability of
the market to operate freely and on the ability of government agencies to evaluate the competitiveness of the
market," it was otherswho actually released the agreement.

264 AT&T has sued or threatened to sue every local jurisdiction that required open access and withheld
investment in those areas. Time Warner pulled the plug on Disney and threatened to extract full subscriber value
from Disney for every customer it lost when Disney offered to give satellite dishes to the public. AOL
threatened to sue Prodigy for the economic harm it caused AOL when Prodigy hacked into AOL’s instant
messza6ging service. N .

High Tech Broadband Coalition, Cable Modem Proceeding, supra note 55.

266 The agreement was reached with AT& T shortly before the Comcast AT& T merger closed.

67 A New Model for AOL May Influence Cable's Future, NEW YORK TIMES, August 26, 2002, at C.1; Dan
Gilmore, AOL Capitulates, Gives Up Struggle for ‘Open Access', SAN JOSE MERCURY NEWS September 1,
2002.

258 jim Hu, AOL’s Unrequited Cable Love, CNET NEWSCOM, January 26, 2004.

269 The Federal Communications Commission has been presented with a mountain of specific evidence of
anticompetitive behavior by wire owners. Notwithstanding the grant of entry into long distance, many of these
problems still afflict the provision of DSL service, as recent testimony in Texas (the second state in which an
incumbent RBOC was granted entry) attest; see Response of Onramp, TEN QUESTIONS TO BEGIN THE
COMMITTEE'SINQUIRY INTO STATE BROADBAND PoLICY, Committee on State Affairs, April 3, 2002 (hereafter
Onramp); Response of Cbheyond, Inc., TEN QUESTIONS TO BEGIN THE COMMITTEE’S INQUIRY INTO STATE
BROADBAND PoLicy, Committee on State Affairs, April 3, 2002 (hereafter Cheyond); Response of IP
Communications TEN QUESTIONS TO BEGIN THE COMMITTEE'SINQUIRY INTO STATE BROADBAND POLICY,
Committee on State Affairs, April 3, 2002 (hereafter IP Communications); Response of Hometown
Communications, TEN QUESTIONS TO BEGIN THE COMMITTEE'SINQUIRY INTO STATE BROADBAND POLICY,
Committee on State Affairs, April 3, 2002 (hereafter Hometown); Response of Texas CLEC Coalition, TEN
QUESTIONS TO BEGIN THE COMMITTEE’SINQUIRY INTO STATE BROADBAND POLICY, Committee on State Affairs,
April 3, 2002 (hereafter TXCLEC); Reply Comments of the California ISP Association, Inc., FURTHER NOTICE
OF PROPOSED RULEMAKING IN THE MATTER OF THE COMPUTER |II REMAND PROCEEDINGS: BELL OPERATING
COMPANY PROVISION OF ENHANCED SERVICES; 1998 BIENNIAL REGULATORY REVIEW — REVIEW OF COMPUTER |
AND ONA SAFEGUARDS AND REQUIREMENTS, Federal Communications Commission, CC Docket No. 95-20, 98-
10, April 30, 2000 (hereafter CISPA); Reply Comments of the Texas Internet Service Providers Association,
FURTHER NOTICE OF PROPOSED RULEMAKING IN THE MATTER OF THE COMPUTER |ll REMAND PROCEEDINGS:
BELL OPERATING COMPANY PROVISION OF ENHANCED SERVICES 1998 BIENNIAL REGULATORY REVIEW —
REVIEW OF COMPUTER Il AND ONA SAFEGUARDS AND REQUIREMENTS Federal Communications Commission,
CC Docket No. 95-20, 98-10, April 30, 2000 (hereafter TISPA, 2001a); Reply Comments of the Commercial
Internet Exchange Association, FURTHER NOTICE OF PROPOSED RULEMAKING IN THE MATTER OF THE COMPUTER
Il REMAND PROCEEDINGS. BELL OPERATING COMPANY PROVISION OF ENHANCED SERVICES, 1998 BENNIAL
REGULATORY REVIEW — REVIEW OF COMPUTER Il AND ONA S\FEGUARDS AND REQUIREMENTS, FEDERAL
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REQUIREMENTS FOR INCUMBENT LEC BROADBAND TELECOMMUNICATIONS SERVICES, Federal Communications
Commission, CC Docket No. 01-337, March 1, 2002 (hereafter ITAA, 2002); Comments of the IP
Communications Corporation, IN THE MATTER OF REVIEW OF REGULATORY REQUIREMENTS FOR INCUMBENT LEC
BROADBAND TELECOMMUNICATIONS SERVICES, Federal Communications Commission, CC Docket No. 01-337,
March 1, 2002 (hereafter |P Communications, 2002); Comments of the Public Service Commission of the State of
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Missouri, IN THE MATTER OF REVIEW OF REGULATORY REQUIREMENTSFOR INCUMBENT LEC BROADBAND
TELECOMMUNICATIONS SERVICES Federal Communications Commission, CC Docket No. 01-337, March 1,
2002 (hereafter MOPSC, 2002); Joint Comments of NASUCA, et al.,, IN THE MATTER OF REVIEW OF
REGULATORY REQUIREMENTSFOR INCUMBENT LEC BROADBAND TELECOMMUNICATIONS SERVICES Federal
Communications Commission, CC Docket No. 01-337, March 1, 2002 (hereafter NASUCA, 2002); Comments
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COMPUTER |l AND ONA SAFEGUARDS AND REQUIREMENTS Federal Communications Commission, CC Docket
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